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1 Ubersicht

1.1 Einleitung

Dieses Tutorial richtet sich an diejenigen, die einen schnellen und einfachen Einstieg in die Qt-
Programmierung suchen. Dieses Tutorial setzt Grundkenntnisse in der C++-Programmierung voraus.
Neben der Programmierung soll auch das Lesen der Qt-Dokumentation geiibt werden, was fiir die
Entwicklung umfangreicher Qt-Anwendungen unverzichtbar ist.

Dieses Tutorial bezieht sich auf die Qt-Version 4, welche zur Version 3 nicht kompatibel ist. Wer
jedoch mit der dlteren Version von Qt gearbeitet hat, wird einen schnellen Einstieg in die neue Version
finden, da sich in der grundlegenden Programmstruktur nicht viel gedndert hat. Die GUI soll dabei
mittels des Qt-Designers erstellt werden. Dazu wire es vorteilhaft, wenn man sich vorher mit dem
Qt-Designer befasst. Die Qt-Designer-Tutorials im Web, die ich kenne, haben alle diverse Schwichen,
weswegen ich sie fiir ungeeignet halte, um mit ihnen ein lauffihiges Programm zu erstellen. Sie
sind in erster Linie fiir Qt3 geschrieben, das - wie oben schon angedeutet - zu Qt4 inkompatibel ist.
Auflerdem wird anhand dieser Tutorials nur eine Maske erzeugt und kein lauffdhiges Programm. Den
Umgang mit dem Qt Designer kénnen sie trotzdem nahebringen.

Die Befehle in diesem Tutorial beziehen sich auf den Qt-Designer unter Linux. Ich nehme an, dass
sie unter Windows und anderen Betriebssystem identisch sind. Ansonsten ist das jetzt ein guter
Zeitpunkt, um Linux zu installieren. ;-)

Die Anwendung, die wir in diesem Tutorial erzeugen werden, wird ein Taschenrechner zum Addieren
und Subtrahieren sein. Extrem simpel, aber man hat hinterher ein Grundgeriist, welches man benutzen
kann, um mit seinen eigenen Anwendungen los zu legen.






2 Das Grundgeriist

2.1 Die Erstellung des GUIs

Die grafische Benutzeroberfliche wird mit dem Tool "Qt Designer" erstellt. Unter Linux lésst es sich
mit dem Kommando "designer" bzw. "designer-qt4" aufrufen.

Der Taschenrechner soll spéter mal so aussehen:

F}- MainWindow - [ Previe

]

Calculate

Abb. 1



Das Grundgeriist

Er besteht also aus einem Fenster (als Template bitte Main Window wihlen) mit drei Textfeldern,
drei "Eingabezeilen" und einem Knopf, um die Berechnung zu starten. Die Elemente, die ihr im Qt-
Designer dazu zusammen klicken miisst, sind die folgenden, bitte auch genau mit diesen technischen
Namen:

QLabel: LabelA, LabelB, LabelC
QLineEdit: InputA, InputB, ResultC
QPushButton: Calculate

Bitte auf Grof3/Kleinschreibung achten. Die technischen Namen sind nicht die, die man im obigen
Screenshot sieht, sondern die, die im Fenster "Property Editor" im Bereich QObject oben stehen; das
Feld heif3t objectName. Damit haben wir dann ein ui-File; wir speichern es unter Taschenrechner.ui
in einem Verzeichnis, wo wir auch in Zukunft alle Files des Projektes speichern. Wo das Verzeichnis
liegt, ist egal, es sollte aber bitte "Taschenrechner” genannt werden.

2.2 Das Code-Grundgeriist

Damit wir nun auch wirklich ein C++-Programm erstellen konnen, brauchen wir ein Code-Geriist, an
dem wir spéter weitere Arbeiten vornehmen. Das erste Gertist wird es uns erlauben, das Programm
zu iibersetzen und auszufiithren - allerdings noch ohne weitere Funktionalitét.

Wir werden drei C++-Files haben:
UNKNOWN TEMPLATE syntax
1 //--- main.cpp - start ---

1. include "Taschenrechner.h"

2. include <QApplication>
int main( int argc, char* argv[]) { QApplication a(argc, argv); Taschenrechner w; w.show();
return a.exec(); }
//--- main.cpp - end ---

cpp-qton
UNKNOWN TEMPLATE syntax
1 //--- Taschenrechner.h - start ---

1. ifndef TASCHENRECHNER_H

2. define TASCHENRECHNER_H

3. include "ui_Taschenrechner.h"
class Taschenrechner : public QMainWindow, public Ui::MainWindow{ Q_OBJECT
public: Taschenrechner (QMainWindow *parent = 0); "Taschenrechner(); };

4. endif /TASCHENRECHNER_H
//--- Taschenrechner.h - end ---

cpp-qton
UNKNOWN TEMPLATE syntax

1 //--- Taschenrechner.cpp - start ---



Das erste Ubersetzen

1. include "Taschenrechner.h"
Taschenrechner::Taschenrechner(QMainWindow *parent) : QMainWindow(parent){ setu-
pUi(this); }
Taschenrechner::"Taschenrechner(){ }
//--- Taschenrechner.cpp - end ---

cpp-qton

Auch hier bitte auf Grof3- und Kleinschreibung achten, insbesondere wird das Wort "Taschenrechner"
immer mit einem groBen "T" geschrieben. Bitte erstellt die Files so wie hier angegeben; es macht
erstmal nichts, wenn man den Code hier nicht versteht; die Erkldrungen im Detail folgen weiter
unten.

2.3 Das erste Ubersetzen

Wechsle in einer Shell in unser Projektverzeichnis und fiihre nacheinander folgende Befehle aus:

agmake -project
amake

make
./Taschenrechner

Beachte: Bei manchen Distributionen hei3t der Befehl gmake-qt4.

2.3.1 gmake -project

Erzeugt eine .pro-Datei; die so genannte Projekt-Datei. Der Name des Files ist der Name des
Projektverzeichnisses. In dieser Datei stehen im wesentlichen alle Dateien, die zu unserem Projekt
gehoren. Wenn man neue Dateien erstellt, also keine bestehenden dndert, muss dieser Befehl erneut
aufgerufen werden. Man kann die .pro-Datei mit einem Texteditor 6ffnen und bekommt eine ganz
gute Vorstellung, was darin steht.

2.3.2 gmake

gmake erzeugt das Makefile.

2.3.3 make

make iibersetzt am Ende unsere Quelldateien basierend auf dem Makefile. Es werden auch noch
Qt-spezifische Header-Dateien erstellt. Die Datei ui_Taschenrechner.h enthilt den Qt-Code fiir die
Benutzerschnittstelle (ui steht fiir engl. user interface). Das Endergebnis ist eine ausfithrbare Datei
mit dem Namen des Projekts, welche identisch mit dem Namen unseres Projektverzeichnisses ist.
Ist unter Windows der Aufruf von make nicht erfolgreich, muss der komplette Pfad zur make.exe
eingegeben werden: z.B. <QT-Verzeichnis>\QT\Symbian\SDKs\Symbian3Qt474\epoc32\tools\make.
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2.4 Das Grundgeriist im Detail

2.4.1 Taschenrechner.h

Ist das Header File fiir unsere Klasse Taschenrechner. In diesem Header File finden wir die so
genannten Prototypen unserer Funktionen. Also die Beschreibung welche Funktionen zur Verfiigung
stehen, hier wird aber keine Funktion implementiert.

Nun zu den Details:

03 #ifndef TASCHENRECHNER_H
04 #define TASCHENRECHNER_H
<. 00>

15 #endif //TASCHENRECHNER_H

sorgt dafiir, dass der Header nur einmal eingebunden wird. Dabei handelt es sich um sogenannte
Includewdchter. Das sind Makros, die vom Préprozessor abgearbeitet werden, bevor der Compiler das
Programm tiibersetzt. In Zeile 03 wird nachgeschaut, ob das Flag TASCHENRECHNER_H gesetzt
ist. Ist es nicht gesetzt, wird der ganze Code bis zur Zeile 15 zum Ubersetzen "freigegeben". Das
#endif in Zeile 15 schlieBt diese if-Bedingung ab. #1i fndef steht hier fiir "if not defined". Gesetzt
wird ein solches Flag iiber die Priprozessor-Anweisung #define in Zeile 04. Beim allerersten
Auffinden des obigen Blocks ist das Flag TASCHENRECHNER _H also noch nicht gesetzt und wird
abgearbeitet. Durch diese Abarbeitung wird das Flag in Zeile 04 nun gesetzt. Trifft der Priprozessor
nun ein weiteres Mal auf diesen Code, wird dieser einfach nicht mehr beachtet, was auch nicht mehr
notig ist, da alle Prototypen schon bekannt sind. Somit wird also verhindert, dass Definitionen von
Compiler mehrfach verarbeitet werden, was zu Fehlern beim Ubersetzen fiihren wiirde. Die Form
der Namensgebung dieses Flags (als eine Ableitung aus dem Dateinamen) ist eine weit verbreitete
Konvention. Im Prinzip wiirde es jeder andere Name auch tun - was aber nicht zu empfehlen ist. Es
wiirde Verwechslungen wahrscheinlicher machen.

06 #include "ui_Taschenrechner.h"

Dieses Header-File wurde von make als erstes erzeugt, wenn man dort rein schaut, erkennt man sehr
leicht, dass hier alle UI Elemente zu finden sind.

08 class Taschenrechner : public QMainWindow, public Ui::MainWindow {

09 Q_OBJECT

10

11 public:

12 Taschenrechner (QMainWindow xparent = 0);
13 ~Taschenrechner () ;

14 };

Dies ist die Klassendeklaration unserer Hauptklasse. In Zeile 08 wird der Klassenname "Taschenrech-
ner" angegeben und, dass unsere Klasse abgeleitet ist von QMainWindow ": public QMainWindow".
Wollen wir beispielsweise einen QDialog erstellen, wire hier die Ableitung auf QDialog zu dndern.
In "ui_Taschenrechner.h" findet die Definition der Taschenrechnermaske "MainWindow" im Na-
mensraum "Ui" statt. "Ui::MainWindow" ist seinerseits nur ein Container bzw. eine Ableitung der
eigentlichen Maskendefinition in "Ui_MainWindow".



Das Grundgeriist im Detail

Zeile 09("Q_OBJECT") ist ein weiteres Makro, welches immer bei Qt in der Klasse, die Signals und
Slots! behandelt, angegeben werden muss. Diese werden dann durch den Meta-Object Compiler?
ausgewertet. Vergisst man das Makro, werden Signale und Slots nicht behandelt. Unsere Klasse hat
zur Zeit zwei Methoden deklariert. Beide sind "public", kénnen also von einer beliebigen Funktion
aufgerufen werden. Bei den Methoden handelt es sich um den Konstruktor und Destruktor. Die
Methode, die den gleichen Namen hat wie die Klasse selbst (Zeile 12), ist immer der Konstruktor und
die mit dem gleichen Namen, aber einer vorangestellten Tilde (7), ist immer der Destruktor (Zeile 13).
Diese Methoden werden immer beim Anlegen oder Zerstdren eines Objekts der Klasse aufgerufen.
Dem Konstruktor wird hier noch ein Parameter iibergeben, der dem Objekt ein Elternwidget zuweist.
In unserem Beispiel ist der Standard bei nicht-iibergebenem Argument, parent = 0.

2.4.2 Taschenrechner.cpp

01 #include "Taschenrechner.h"

02

03 Taschenrechner: :Taschenrechner (QMainWindow xparent)
QOMainWindow (parent) {

04 setupUi (this);

05 }

06

07 Taschenrechner::~Taschenrechner () {
08 }

Hier werden die deklarierten Funktionen aus der Headerdatei wirklich implementiert. In Zeile 01
wird das Header-File inkludiert. Damit ist bekannt, welche Funktionen es geben wird. In Zeile 03 -
05 wird der Konstruktor implementiert. Das ": QMainWindow(parent)" nach dem Konstruktor sorgt
dafiir, dass der Konstruktor der Klasse QMainWindow, von der unsere Klasse abgeleitet worden
ist, vor dem Aufruf mit dem angegebenen Argument aufgerufen wird. Die einzige Anweisung,
die fiir den Konstruktor implementiert ist, ist in Zeile 04 gegeben. Es handelt sich um eine Qt-
spezifische Funktion, die in dem File ui_Taschenrechner.h zu finden ist. Der Aufruf dieser Funktion
legt letztendlich das UI an.

In den Zeilen 07 und 08 ist der Destruktor definiert; dieser ist leer. Es werden keine speziellen
Funktionen ausgefiihrt. Um die Speicherfreigabe nach dem Zerstoren des Objekts kiimmert sich Qt
von selbst. Man beachte hier, dass das Fehlen des Returntyps (bspw. "void") spezifisch fiir Konstruk-
toren und Destruktoren ist! Dies hat nichts mit Qt zu tun, sondern tritt bei vielen objektorientierten
Programmiersprachen auf.

2.4.3 main.cpp

01 #include "Taschenrechner.h"
02 #include <QApplication>

03

04 int main( int argc, charx argv[]) {
05 QApplication a(argc, argv);
06 Taschenrechner w;

07 w.show () ;

1 Kapitel 4 auf Seite 13
2 http://en.wikipedia.org/wiki/Qt_ (toolkit) #Metaobject_compiler
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08 return a.exec();
09 }

Die Main-Funktion, der Startpunkt eines C++ Programms, enthélt nicht sehr viel. Es wird sich auch
im Laufe der Zeit nicht viel an dem Aussehen dndern. Zeile 01 bindet das Headerfile ein, damit
die Klasse "Taschenrechner" bekannt ist. Das wird in Zeile 06 wichtig sein. Zeile 04 und 09 stellen
das Gertist der Main-Funktion dar. In Zeile 05 wird ein Qt Objekt "QApplication" (durch Zeile 02
eingebunden) erstellt und die Kommandozeilenparamter werden an dieses Objekt iibergeben. Der
Objektname ist einfach "a". In Zeile 06 wird eine Instanz der Klasse "Taschenrechner” erstellt, diese
Instanz wird "w" genannt, (kommt wohl von Window oder Widget) man konnte aber jeden beliebigen
Namen wihlen. In Zeile 07 rufen wir die Funktion show() auf. Diese Funktion haben wir nicht explizit
implementiert, durch die Ableitung von QMainWindow steht uns aber diese Funktion zur Verfiigung.
QMainWindow hat diesen "Slot" von QWidget geerbt. Diese Funktion sorgt dafiir, dass das Widget
angezeigt wird. Sprich: Liee man sie weg, wiirde das Programm immer noch "funktionieren"; man
wiirde bloB nichts sehen. Zeile 08 iibergibt die Kontrolle des Programms. Die Kontrolle heif3t dabei,
dass der Aufruf a.exec() Qt anweist, auf Events zu héren. Ohne diese Anweisung wére also keine
Userinteraktion moglich. a.exec() wird erst beendet, wenn das Qt-Programm beendet wird. Das heif3t
also, dass das "return" in Zeile 08 erst ausgefiihrt wird, wenn das Qt-Programm beendet wird.

10



3 Erste Ul-Erweiterungen

Als erste Erweiterung sollen am Ul ein paar Verdnderungen vorgenommen werden - ohne den
Qt-Designer. In den Inputfeldern von A und B soll ein Startwert von "0" vorgegeben werden.

Dazu muss als erstes herausgefunden werden, wie man in dem QLineEdit-Objekt einen Text eintragen
kann. Dazu schaut man in der QLineEdit—Dokumentation1 nach einer Funktion, die sich so anhort,
als ob man sie gebrauchen konnte. Nach einiger Zeit hat man darin etwas Ubung. Schaut man in
die Dokumentation, findet man zwei Funktionen, die passen konnten, setText() und insert(). Beide
wiirden das machen, was wir hier erreichen wollen. Wir wihlen setText(). Die Syntax der Funktion
ist laut Dokumentation:

void setText ( const QString & )

Die Funktion liefert keinen Riickgabewert, da dieser mit "void" angegeben ist. Als Input-Parameter
wird ein "const QString &" erwartet. Man erkennt leicht, dass vom Typ her ein QString, das ist
im wesentlichen ein normaler String, erwartet wird. Bleibt noch zu kldren, was "const" und "&"
bedeuten. Das "const" gibt an, dass sich der Wert der Variable innerhalb der Funktion nicht dndert
bzw. nicht gedndert werden darf. Wiirde man sie innerhalb der Funktion versuchen zu veridndern,
wiirde es einen Compiler-Error geben. Da wir die Funktion nicht selber schreiben, sondern sie von
Qt vorgegeben ist, muss einen das "const" nicht weiter storen. Ferner erlaubt das "const", dass man
explizite Werte, also z.B. "Ich bin ein String", direkt mitgeben kann. Ohne das "const" wire das nicht
moglich. Das "&" gibt an, dass man ein so genanntes "Passing by reference" macht. Man gibt beim
Aufruf der Funktion nur die Variable an, aber implizit wird die Adresse, an der die Variable steht,
weitergereicht. Sprich, sollte die Variable innerhalb der Funktion verindert werden, so hat diese
Anderung auch auBerhalb der Funktion Giiltigkeit. Da wir oben gesehen haben, dass die Variable
nicht gedndert wird, erscheint das erstmal als rein theoretisches Konstrukt. Hintergrund ist, dass
es so schneller in der Ausfithrung ist, als wenn man ein "Passing by value" machen wiirde. Kurz
zusammen gefasst sagt uns obiges Argument einfach nur, dass man ein QString-Objekt iibergeben
muss.

Als nichstes muss man sich iiberlegen, wie der Befehl konkret aussieht:

InputA —-> setText ("O0");

InputA ist der Name, den wir dem QLineEdit-Objekt im Designer gegeben haben. InputA ist aber nur
ein Pointer auf diese Instanz, will man eine Funktion einer Instanz aufrufen, nutzt man den Operator

n

H_> .

Jetzt ist nur noch die Frage offen, wo der Code fiir InputA und InputB eingefiigt werden muss. Da
die Eigenschaften von Anfang an gegeben sein sollen, ist der geeignete Platz der Konstruktor. Die
einzige Datei, welche wir dndern miissen, ist also "Taschenrechner.cpp”.

1 http://doc.trolltech.com/4.0/glineedit.html

11
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Erste UI-Erweiterungen

//-—— Taschenrechner.cpp - start ——-—
#include "Taschenrechner.h"

Taschenrechner: :Taschenrechner (QMainWindow *parent)
QOMainWindow (parent) {
setupUi (this);
InputA -> setText ("0");
InputB -> setText ("O0");

Taschenrechner: :~Taschenrechner () {

}

//-——- Taschenrechner.cpp - end ——-—

Nun einfach erneut "make" ausfiihren und das Programm starten, um die Anderung zu sehen. Als
nichstes konnte man die beiden neuen Zeilen gegen diese austauschen:

InputA -> insert ("

0
InputB -> insert ("0

")

")

12



4 Signale und Slots

Signale und Slots sind ein Mechanismus von Qt, wie sich verschiedene GUI-Elemente oder Aktionen
unterhalten konnen. Jemand sendet ein Signal aus und ein anderer empféangt dieses. Ein Signal
kann z.B. beim Driicken eines Buttons ausgesendet werden. Ein oder mehrere Empféanger, die so
genannten Slots, empfangen das Signal und rufen daraufhin eine entsprechende Funktion auf, die
z.B. irgendeine Berechnung startet. Als erstes miissen wir uns iiberlegen, wie man Signale und Slots
miteinander verbindet.

Diese Verbindung wird iiber das connect-Statement hergestellt. connect ist dabei ein Qt-spezifisches
Makro, welches vom Préprozessor in echtes C++ umgesetzt wird. Die Syntax sieht wie folgt aus:

connect (Calculate, SIGNAL(clicked()), this, SLOT (addAB()));

"Calculate" ist das Qt-Objekt, das ein Signal aussendet. Calculate ist der Name des QPushButton,
den wir im Qt Designer festgelegt hatten.

"SIGNAL(clicked())" bezeichnet das Signal, welches abgefangen werden soll. Objekte kdnnen
unterschiedliche Signale aussenden. In der Qt-Dokumentation konnen die fiir das jeweilige Qt-
Objekt verfiigbaren Signale nachgeschlagen werden.

"this" bezeichnet die Instanz der Klasse, deren aufzurufende Methode im Folgenden angegeben wird.

"SLOT(addAB())" bezeichnet die Funktion, die aufgerufen werden soll. Fiir diese Funktion muss
natiirlich, wie fiir jede andere C++ Funktion auch, eine Deklaration erstellt werden.

Dieser connect-Befehl muss im Konstruktor unserer Klasse stehen, damit er gleich am Anfang
ausgefiihrt wird. Die Deklaration des Slots addAB() findet im Headerfile statt. Das Headerfile sieht
damit folgendermaB3en aus:

//-—— Taschenrechner.h - start —-—-—

#ifndef TASCHENRECHNER_H
#define TASCHENRECHNER_H

#include "ui_Taschenrechner.h"
class Taschenrechner : public QMainWindow, public Ui::MainWindow {
Q_OBJECT
public:
Taschenrechner (QMainWindow *parent = 0);
~Taschenrechner () ;
private slots:
void addAB();
}i
#endif //TASCHENRECHNER_H

//-—- Taschenrechner.h - end —--—-

13
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Wie man sieht, findet die Deklaration der Funktion addAB() innerhalb der Klasse statt. Es handelt
sich also um eine Memberfunktion. Es wird noch angegeben, dass es sich um eine private Funktion
handelt. Mit dem Makro "slots" wird gesagt, dass es sich bei dieser Funktion um einen Slot handelt.
Die Datei Taschenrechner.cpp mit der eigentlichen Implementation sieht dann so aus:

//—--— Taschenrechner.cpp - start —-—-—
#include "Taschenrechner.h"

Taschenrechner: :Taschenrechner (QMainWindow *parent)
QMainWindow (parent) {
setupUi (this);
InputA -> setText ("0");
InputB -> setText ("0");

connect (Calculate, SIGNAL(clicked()), this, SLOT (addAB()));
}

Taschenrechner: :~Taschenrechner () { }

void Taschenrechner::addAB() {
//Hier wird im ndchsten Kapitel die Funktion implementiert

}

//-—— Taschenrechner.cpp - end ——-—

Alle Slots und Funktionen, die bendtigt werden, werden also einfach in der Datei Taschenrechner.cpp
nacheinander aufgelistet. Mit der Angabe "Taschenrechner::" wird mitgeteilt, dass es sich um eine
Funktion der Klasse Taschenrechner handelt. Der Funktionskopf muss ansonsten genau so aussehen
wie im zugehorigen Headerfile.

Wenn man das Programm nun iibersetzt und ausfiihrt, wird man erst einmal keine Verdnderung
feststellen, da die Funktion addAB() noch leer ist. Als letztes sei angemerkt, dass die Funktion
addAB() keinen Wert zuriick gibt (void). Ein "return;" schadet zwar nicht, man kann sich die
Tipparbeit aber sparen. Nur, wenn es mehrere Ausstiege aus der Funktion gibt, was zum Beispiel bei
Schleifen der Fall sein kann, muss ein return verwendet werden.

4.1 Siehe auch

* Signals and Slots' bei Trolltech

1 http://doc.trolltech.com/4.7/signalsandslots.html
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5 Die erste Version

5.1 Die Funktion addAB()

Jetzt muss noch die Funktion addAB() implementiert werden und unser Taschenrechner ist in der
ersten Version fertig. Die Implementation dieser Funktion besteht im Wesentlichen im Aufruf von
Qt Funktionen. Hierbei kann man also ein bisschen iiben, sich in der Qt Dokumentation zurecht zu
finden.

5.1.1 Auslesen der Felder

Als erstes miissen wir die Eingabefelder auslesen. Die Eingabefelder sind QLineEdit Objekte. Wir
suchen also eine Funktion in der Doku zu QLineEdit, die passen konnte. Wir finden die passenden
Funktionen displayText() und text(). Beide Funktionen sind gleich, ein Unterschied ergibt sich
lediglich in dem Fall, dass das Eingabefeld zur Eingabe von Passworten verwendet wird. Wir
entscheiden uns fiir text(). Die Syntax fiir text() ist:

QString text () const

Man ruft die Funktion also ohne Parameteriibergabe auf und bekommt einen QString zuriick. Das
"const" am Ende der Syntaxdefinition besagt, dal das Objekt, auf das man die Funktion anwendet
(also QLineEdit und damit der darin gespeicherte Text) nicht verdndert wird. Wie schon beim Setzen
der Default-Werte wird die Funktion {iber den Operator "->" aufgerufen, da es sich bei InputA um
einen Pointer handelt.

QString a;
a = InputA -> text();

Jetzt haben wir in dem QString a den eingegebenen Text stehen. Analoges kann man fiir InputB
machen. Um mit den Zahlen rechnen zu kdnnen, miissen wir aus dem QString ein Double machen.

5.1.2 QString in Double wandeln

Um eine entsprechende Funktion zu finden, miissen wir jetzt die Doku zu QString nach einer
passenden Funktion durchsuchen. Die passende Funktion ist toDouble(). Die Syntax hier ist etwas
komplizierter:

double QString::toDouble ( bool * ok = 0 ) const

Man sieht direkt, dass der Riickgabewert ein double ist. Als Parameter zum Aufruf kann ein Pointer
(*) auf eine boolsche Variable mitgegeben werden, die den internen Namen "ok" bekommt. Der
Parameter ist optional. Das hei3t, wenn kein Parameter vorhanden ist, wird der Default-Wert "0"
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iibergeben. In dieser boolschen Variable finden wir spiter das Ergebnis, ob die Konvertierung also
geklappt hat (ok=true) oder nicht (ok=false). Das "const" besagt wieder, dass das Objekt, auf das die
Funktion angewendet wird, nicht verdndert wird. In diesem Fall existiert also der QString, den wir in
Double umwandeln, auch nach der Wandlung noch unveréndert.

double a;
a = (InputA —-> text()) .toDouble();

Hier wird jetzt nicht der "->" Operator verwendet, da text() einen QString zuriickliefert und nicht
einen Pointer auf einen QString. Wollen wir die Wandlung priifen, so miisste der Code so aussehen:

double a;
bool ok;
a = (InputA —-> text()) .toDouble (&ok);

ok ist eine boolsche Variable, die Funktion will aber einen Pointer auf eine boolsche Variable haben,
sprich die (Speicher-)Adresse, wo die boolsche Variable zu finden ist. Die Adresse einer Funktion
wird iiber den "&" Operator bestimmt. Wir werden die erste Version ohne Priifung verwenden, auch
wenn es schlechter Stil ist. Unser Code sieht also dann wie folgt aus:

double a, b, c;

a = (InputA -> text()).toDouble();
b = (InputB -> text()).toDouble();
c =a+ b;

Als niéchstes muss ¢ in das QLineEdit Feld ResultC geschrieben werden. Das Problem ist, dass die
bekannte Funktion setText() einen QString als Parameter erwartet und kein Double. Es muss also
wieder eine Umwandlung vorgenommen werden.

5.1.3 Wandeln von Double nach QString

Da wir wieder etwas mit einem QString machen wollen, miissen wir wieder die Doku zu QString
durchsuchen. Die Funktion, die wir bendtigen, lautet: arg(). Die Funktion arg() gibt es in der
Dokumentation zu QString mehrfach. Dies sind so genannte iiberladene Funktionen. Der Compiler
sucht sich an Hand der Parameter (Anzahl und Typen) die passende Funktion heraus. Wir miissen
also die richtigen Parameter iibergeben. Die Funktion, die wir brauchen, ist

QString QString::arg ( double a, int fieldWidth = 0, char format =
Igll
int precision = -1,
const QChar & fillChar = QLatinlChar( , , ) )
const

Warum gerade diese? Nunja, das ist die einzige, die als Ubergabeparameter ein Double erlaubt.
Die Funktionssyntax sieht relativ kompliziert aus. Der einzige verpflichtende Parameter ist jedoch
"double a", alle anderen Ubergabeparameter sind optional, da dort ein Defaultwert angegeben
ist. Hierbei ist zu beachten, dass man bei der Ubergabe eines Parameters, der vom Defaultwert
abweichen soll, alle anderen Parameter "links" von ihm ebenfalls tibergeben muss, selbst wenn diese
ihre Defaultwerte behalten sollen. Das "const” ganz am Ende der Funktionsdefinition kennen wir ja
bereits: Es besagt, dass der QString, auf den die Funktion angewendet wird, selber nicht veridndert
wird. Der zuriickgegebene QString ist also ein neu erzeugter QString.

double a: Der Wert, der umgewandelt werden soll.
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int fieldWidth: Der Wert gibt an, wieviele Stellen mit dem Parameter fillChar aufgefiillt werden. (Da
es sich um eine tiberladene Funktion handelt, ist der Parameter nicht an dieser Stelle in der Doku
erklart sondern bei der arg() Funktion, wo er zum ersten Mal auftritt.)

char format: Gibt an, in welcher Schreibweise die Zahl umgewandelt werden soll, also z.B. mit
Exponenten.

int precision: Gibt an, wie viele Stellen nach dem Komma dargestellt werden sollen.

const QChar &: Gibt das Zeichen an, welches zum Auffiillen verwendet wird, wenn fieldWidth
ungleich Null ist.

Wir wollen Format "f" (floating point) verwenden mit 4 Nachkommastellen. Unser Aufruf ist also
arg(a+b,0,'f",4). Damit ist unser Code wie folgt:

double a, b;

a = (InputA -> text()).toDouble();

b = (InputB -> text()).toDouble();

ResultC -> setText (QString("%1") .arg(at+b,0,,£f,,4));

%1 ist ein Platzhalter, welcher durch die arg Funktion ersetzt wird. Auch diese Erklidrung findet man
weiter oben in der Doku, wo sie zum ersten Mal benutzt wird. Es lohnt sich also bei Funktionen,
die mehrfach vorkommen, auch die Dokumentation von Versionen anzuschauen, die man eigentlich
nicht braucht.

Die Datei Taschenrechner.cpp sieht damit so aus:

//--- Taschenrechner.cpp - start ——-—
#include "Taschenrechner.h"

Taschenrechner: :Taschenrechner (QMainWindow *parent)
QOMainWindow (parent) {

setupUi (this) ;

InputA —-> setText ("0");

InputB —-> setText ("0");

connect (Calculate, SIGNAL (clicked()), this, SLOT (addAB()));
}

Taschenrechner::~Taschenrechner () {

}

void Taschenrechner: :addAB () {
double a, b;

a = (InputA —-> text()) .toDouble();

b = (InputB -> text ()).toDouble();

ResultC -> setText (QString("%1") .arg(a+b,0,,£f,,4));
}
//——— Taschenrechner.cpp - end ——-—

Nach dem erneuten Ubersetzen ist der Taschenrechner fertig zum Addieren. Man konnte jetzt sehr
einfach eine Funktion subAB() und einen zusitzlichen Button implementieren, um die Subtraktion
einzufiihren. Hier soll jedoch einen Schritt weiter gegangen werden: Das Ganze soll iibersichtlich in
verschiedenen Quellcodedateien implementiert werden.
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6 Weitere Ul-Erweiterungen

6.1 Ul File zur Subtraktion

Um den Taschenrechner nicht nur zur Addition, sondern auch zur Subtraktion verwenden zu konnen,
miissen einige Anderungen vorgenommen werden. Das Ul soll so aussehen, dass es ein Fenstermenii
gibt, {iber das man die gewiinschte Rechenoperation auswihlen kann. Je nachdem, welche Operation
gewihlt wird, soll sich der Inhalt des Uls (Labels, Eingabefelder und der Button) @ndern. Das
Wechseln des Uls beim Auswéhlen des entsprechenden Meniieintrags geschieht iiber ein so genanntes
"Stacked Widget". Ein Stacked Widget kann man sich wie einen Block Papier vorstellen und je nach
dem, welche Seite gewéhlt wird, sieht man eine entsprechende Ansicht.

6.1.1 Anderungen im UI-File

Das bestehende' UI-File kann als Grundlage genommen werden. Alle schon vorhandenen UI-
Elemente werden auf die erste Seite des Stacked Widgets verschoben, danach werden alle Elemente
auf die zweite Seite kopiert. Dabei wird noch das Textlabel "A+B" umbenannt in "A-B". Durch
das Kopieren dndern sich die technischen Namen der kopierten Objekte: Sie heiflen wie die ur-
spriinglichen Objekte, enden aber mit "_2". Will man die Objekte hier also manuell anlegen, sollte
dieser Name gewihlt werden. Der technische Name des Stacked Widget in unserem Tutorial ist
"stackedWidget". Geht man im Qt-Designer in den Preview-Modus (Strg+R), so sieht man fiir das
Stacked Widget ein paar kleine Pfeile, mit denen man die verschiedenen Ansichten durchblittern
kann.

Als letztes muss nun noch das Menii eingefiigt werden. Das Hauptmenii soll aus den zwei Eintrigen
"Main" und "Choose" bestehen. Wobei das erste Hauptmenii nur den Eintrag "Quit" zum Beenden
des Programms enthilt, und das zweite Menii die Eintrige "Add" und "Sub" bekommt. (Sollte der
UI Designer keine leere Meniileiste anzeigen, kann man auf dem Reif3brett auf einer leeren Stelle
im Hintergrund das Kontextmenii aufrufen und "Create Menu Bar" ausfiihren.) Die technischen
Namen der Eintriige sind per Default "action<Meniieintrag>", also z.B. "actionQuit". Anderungen an
diesen Namen konnen iiber den Property Editor vorgenommen werden. Eventuell zeigt der Property
Editor nicht die richtigen Daten an, wenn man auf den gewiinschten Meniieintrag klickt. In diesem
Fall miisste man {iber den Object Inspector gehen. Dieser kann iiber das Menii im Qt Designer
eingeschaltet werden.

Man kann mit dem neuen Ul-File das Programm nun wieder {ibersetzen und ausfithren. Man sollte
die Meniileiste und deren Eintrdge sehen aber sonst noch keine Verdnderungen.

http://de.wikibooks.org/wiki/Qt_f%$FCr_C%252B%252B_Anf%E4dnger%$3A_Das_
Grundger%FCst
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Weitere UI-Erweiterungen

6.1.2 Meniis mit Funktionen belegen

Nun sollen die drei Meniis mit Funktionen belegt werden. Das ist ganz einfach. Wenn man in der
Doku ein wenig sucht, findet man die passenden Funktionen. Hier wird nun eine etwas kiirzere
Beschreibung gegeben als im Kapitel zu vor. Fiir jeden Meniieintrag muss ein connect String in den
Konstruktor eingebaut werden. Der connect String hat die Form

connect (action<Meniieintrag>, SIGNAL (triggered()), this,
SLOT (<Funktion>));

action<Meniieintrag> ist dabei der technische Name des Meniis und <Funktion> ist eine zu imple-
mentierende Funktion, die gerufen werden soll, wenn der Benutzer den entsprechenden Eintrag
auswihlt. Fiir jede dieser Funktionen muss im Header-File Taschenrechner.h eine entsprechende
Deklaration eingefiihrt und diese in der Quelldatei Taschenrechner.cpp implementiert werden.

6.1.3 Menii Quit

Der connect String sieht hier so aus

connect (actionQuit, SIGNAL (triggered()), this, SLOT(slotClose()));

Anzumerken sei hier, dass der Slot "slotClose()" genannt wurde, man mag geneigt sein, ihn einfach
nur "close()" zu nennen. close() ist aber eine Funktion, die es in Qt schon gibt. Die Benutzung von
close() als Slotname wiirde zu einem unerwiinschten Verhalten fiihren. Generell sollte man bei der
Wahl der Funktionsnamen etwas aufpassen und zu "simple" Namen meiden. Weitere Beispiele von
Funktionsnamen, die nicht verwendet werden konnen, sind add und sub. Add und Sub konnten aber
benutzt werden. Die GroB3- und Kleinschreibung spielt hier also eine Rolle. Die Deklaration der
Funktion slotClose() ist sehr einfach:

void slotClose();

Die Implementation der Funktion ist ebenfalls sehr simpel

void Taschenrechner::slotClose () {
close();

}

Zur Erinnerung: ganz am Anfang? hatten wir in main.cpp eine Code-Zeile "return a.exec()" implemen-
tiert. Wenn jetzt close() aufgerufen wird, schlieft sich das aktuelle Fenster. Ist das aktuelle Fenster
das letzte Fenster, so endet a.exec() und das Programm ebenfalls. Der return-Befehl gibt den Status
von a.exec() zuriick. Die Funktion close() bekommt QApplication von QWidget vererbt, ist also unter
QWidget zu finden. Mochte man nicht nur das Fenster schlieBen, sondern die ganze Applikation
beenden (falls noch andere Fenster offen sind), so gibt es die Funktionen QCoreApplication::quit()
und QCoreApplication::exit().

Nun kann die Applikation wieder neu iibersetzt und dann gepriift werden, ob "Quit" wirklich die
Anwendung schlie3t. Die Funktion slotClose() ist natiirlich sehr kurz, da nur close() aufgerufen wird,
man kann natiirlich einen Slot auch direkt in dem connect String verarbeiten.

http://de.wikibooks.org/wiki/Qt_f%$FCr_C%252B%252B_Anf%E4nger%3A_Das_
Grundger%FCst%$23main. cpp
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Ul File zur Subtraktion

connect (actionQuit, SIGNAL (triggered()), gApp, SLOT (quit()));

gqApp ist ein Makro, welches die aktuelle Instanz von QApplication herausfindet.

6.1.4 Menii Add

Der connect String sieht wie folgt aus

connect (actionAdd, SIGNAL(triggered()), this, SLOT (showAdd()));

Die Deklaration von showAdd() wie folgt

void showAdd();

Fiir die Implementation von showAdd() muss man sich iiberlegen wie man zwischen den Seiten des
stacked Widget umschalten kann. In der Doku findet man die passende Funktion, damit sieht die
Implementation wie folgt aus:

void Taschenrechner: :showAdd () {
stackedWidget -> setCurrentIndex(0);
}

Man beachte, daf} die Zahlung der Seiten bei Null beginnt.

6.1.5 Menii Sub

Das Menii Sub wird implementiert wie das Menii Add, man ersetze einfach Add durch Sub. Ferner
muss darauf geachtet werden, dass der Index von Null auf Eins gedndert wird, damit auch wirklich
die richtige Seite angezeigt wird.

Beim folgenden Coding ist noch zu beachten, dass sich main.cpp nicht geéndert hat und dass analog
zum vorherigen Kapitel noch Defaultwerte fiir die Sub-Seite gesetzt wurden.

//—-—— Taschenrechner.h - start —--—-—

#ifndef TASCHENRECHNER_H
#define TASCHENRECHNER_H

#include "ui_Taschenrechner.h"

class Taschenrechner : public QMainWindow, public Ui::MainWindow {
Q_OBJECT

public:
Taschenrechner (QMainWindow xparent = 0);
~Taschenrechner () ;
private slots:
void addAB();
void slotClose();
void showAdd() ;
void showSub () ;
}i

#endif //TASCHENRECHNER_H

//-—- Taschenrechner.h - end —--
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//--— Taschenrechner.cpp - start —-—-—
#include "Taschenrechner.h"

Taschenrechner: :Taschenrechner (QMainWindow *parent)
QOMainWindow (parent) {

setupUi (this) ;

InputA -> setText ("0");

InputB -> setText ("0");
InputA_2 —-> setText ("0"
IOI

1]
)i
InputB_2 -> setText ("0");

connect (Calculate, SIGNAL (clicked()), this, SLOT (addAB()));
connect (actionQuit, SIGNAL (triggered()), this,

SLOT (slotClose()));
connect (actionAdd, SIGNAL(triggered()), this, SLOT (showAdd()));
connect (actionSub, SIGNAL (triggered()), this, SLOT (showSub()));

Taschenrechner: :~Taschenrechner () {

}

void Taschenrechner::addAB() {
double a, b;

a = (InputA —-> text()).toDouble();
b = (InputB —> text()).toDouble();
ResultC -> setText (QString("%1") .arg(a+b,0,,£,,4));

}

void Taschenrechner::slotClose () {
close();

}

void Taschenrechner: :showAdd () {
stackedWidget -> setCurrentIndex(0);
}

void Taschenrechner: :showSub () {
stackedWidget -> setCurrentIndex(l);
}

//--- Taschenrechner.cpp - end --—-—

Zu guter Letzt konnte man jetzt eine Funktion subAB implementieren und fertig wire der Taschen-
rechner. Da dies identisch ist mit der Implementierung von addAB(), kann auf eine weitere Erklarung
hier verzichtet werden. Wenn man dies macht, wird die Datei Taschenrechner.cpp sehr schnell sehr
uniibersichtlich (es gibt ja noch mehr Rechenarten zu implementieren). Daher soll im folgenden

Kapitel der Quellcode auf verschiedene Dateien verteilt werden.
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7 Aufteilung des Quellcodes

Der Quellcode soll jetzt auf mehrere Dateien verteilt werden, um eine bessere Ubersicht zu behalten.
Dazu sollen die Funktionen zum Addieren und zum Subtrahieren in einer jeweils eigenen Datei
liegen. Ferner wird es eine Datei geben, die fiir iibergreifende Funktionen (z.B. das UI) zustindig ist.
Jede Funktion wird in eine eigene Klasse ausgegliedert, jede Klasse besteht aus zwei Dateien:

<Klassenname>.cpp
<Klassenname>.h

Insgesamt werden wir die folgenden Dateien haben:

myAdd. cpp
myAdd.h

mySub.cpp
mySub.h

Taschenrechner.cpp
Taschenrechner.h

main.cpp

Taschenrechner.ui

Eine Anmerkung sei gemacht, die neuen Klassen wurden myAdd und mySub genannt. Auch hier
muss wieder mit der Namensgebung aufgepasst werden, da bestimmte Namen schon belegt sind. Wir
hitten sie nicht add und sub, sehr wohl aber Add und Sub nennen konnen. Die Dateien myAdd.cpp/.h
und mySub.cpp/.h sehen natiirlich sehr dhnlich aus und wir werden nur die Klasse myAdd im Detail
besprechen, fiir mySub wird der Quellcode ohne weiteren Kommentar zur Verfiigung gestellt.

7.1 myAdd.h

Hierbei handelt es sich wieder um eine Headerdatei, die im Prinzip nichts Ungew6hnliches enthilt.

//—--— myAdd.h - start -—-
#ifndef MYADD_H

#define MYADD_H

#include <QWidget>

class Taschenrechner;

class myAdd : public QWidget{
Q_OBJECT

Taschenrechner smyTaschenrechner;
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public:
myAdd (Taschenrechnerx);
~myAdd () ;

private slots:

bi

#endif //MYADD_H
//--— myAdd.h - end --—-—

Die Klasse myAdd ist abgeleitet von der Klasse QWidget. Dies ist notwendig, damit die Klasse
myAdd alle grundsitzlichen Qt Eigenschaften besitzt. Es gibt eine Klassenvariable myTaschenrechner
von Typ Taschenrechner, die unsere Hauptklasse ist. Damit diese Variable erzeugt werden kann, muss
der Typ Taschenrechner deklariert werden, sprich der Compiler muss wissen, dass es eine Klasse
Taschenrechner gibt. Dies passiert mittels der forward declaration

class Taschenrechner;

Diese Variable muss beim Anlegen einer Instanz der Klasse myAdd belegt werden. Erzwungen
wird das, da im Konstruktor von myAdd diese Variable iibergeben werden muss. Notwendig ist
dies, da wir aus der Klasse myAdd heraus auf Objekte (=UI Elemente) der Klasse Taschenrechner
zugreifen wollen. Diese UI Elemente liegen gemaB unseres Designs (die Qt Designer ui-Datei wird
aus Taschenrechner.cpp heraus dargestellt) in dieser Klasse und konnten ohne Zugriff auf diese
Klasse nicht gefunden/angesprochen werden.

7.2 myAdd.cpp

Im Grundgeriist der Klasse myAdd werden erstmals nur der Konstruktor und der Destruktor imple-
mentiert. Fiir den Konstruktor muss iiberlegt werden, wie der Pointer auf die Klasse Taschenrechner
ibergeben werden kann. Eine Moglichkeit ist es, beim Aufruf des Konstruktors den Wert an einen
Pointer TRechner zu iibergeben und diesen dann an myTaschenrechner zu iibergeben.

//--— myAdd.cpp - start --—-—
#include "myAdd.h"
#include "Taschenrechner.h"

myAdd: :myAdd (Taschenrechner xTRechner) {
myTaschenrechner = TRechner;

}

myAdd: : ~myAdd () {

}
//-—— myAdd.cpp - end —-—-—

Es sei angemerkt, dass etwas in der Art von

myAdd: :myAdd (Taschenrechner xmyTaschenrechner) {

}

nicht funktioniert, man muss also wirklich eine Variable iibergeben und diese dann weiter reichen.
Das ist sicherlich nicht sehr elegant, daher gibt es eine andere Moglichkeit Klassenvariablen zu
initialisieren. Dabei handelt es sich um die so genannten Initialisierungslisten.

//--— myAdd.cpp - start ---
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myAdd.cpp

#include "myAdd.h"
#include "Taschenrechner.h"

myAdd: :myAdd (Taschenrechner *xTRechner) :myTaschenrechner (TRechner) {

}

myAdd: : ~myAdd () {
}
//—--— myAdd.cpp - end —-—-—

non

Man erkennt im Code wohl, wie diese Liste funktioniert, die Variable wird mit einem ":" angehangen
und der Wert zur Initialisierung wird in runden Klammern iibergeben. Auf diese Art und Weise
konnen auch mehrere Variablen initialisiert werden.

7.2.1 Erzeugen von Instanzen der neuen Klassen

Die neuen Klassen wurden jetzt definiert. Sie haben bisher noch keine Funktionen implementiert.
Das wird spiter kommen. Die Frage ist jetzt noch, wie man diese Klassen wirklich nutzt. Nur
vom Erstellen der Header und cpp Files werden die Klassen noch nicht verwendet. Man muss im
bisherigen Coding eine Instanz der neuen Klassen anlegen, dies geschieht iiber den "new" Operator
innerhalb des Konstruktors der Klasse Taschenrechner.

myAdd raddWidget = new myAdd(this);

mySub *subWidget = new mySub (this);

Hier wird ein Pointer addWidget/subWidget vom Typ myAdd/mySub angelegt (myAdd *addWidget).
Der Pointer wird durch die Funktion myAdd() initialisiert. Dazu muss bei Klassen der Operator
"new" verwendet werden im Gegensatz zu intrinsischen Datentypen, z.B. int a = 1, bei denen kein
"new" verwendet wird. Die Funktion myAdd() ist der Konstruktor der Klasse myAdd. So, wie
diese Klasse definiert ist, muss immer ein Parameter iibergeben werden. Dieser Parameter ist der
Pointer auf die Instanz der Klasse Taschenrechner, diesen Pointer kann man im Konstruktor mit der
Anweisung "this" iibergeben.

Wichtig: Damit diese Funktionen in Taschenrechner.cpp bekannt sind, darf man nicht vergessen, die
Header-Dateien der Klassen mittels #include einzubinden.

Bevor jetzt der Quellcode mittels make iibersetzt werden kann, muss beriicksichtigt werden, dass
neue Dateien erzeugt wurden. Diese sind im Makefile nicht angegeben, so dass es beim Ubersetzen
zu einer Fehlermeldung kommen wird. Einfach mal ausprobieren. Damit das Makefile angepasst
wird, nochmals

gqmake -project
amake

ausfiihren. Jetzt sollte das Programm mittels make iibersetzt werden konnen. Es ist allerdings noch
keine neue Funktionalitit enthalten. Weiterhin wird eine Warnung ausgegeben, dass addWidget
und subWidget nicht benutzt werden. Diese Warnung kann ignoriert werden, da wirklich mit den
Objekten noch nichts passiert.
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8 Finale Implementierung

Nun miissen die Funktionen zum Addieren und Subtrahieren noch in die anderen Dateien verschoben
werden. Als erstes konnen aus der Klasse Taschenrechner die Deklaration und Implementierung der
Methode addAB() entfernt werden, da diese nicht mehr gebraucht werden.

Aus Taschenrechner.h muss nur die Deklaration der Funktion addAB() entfernt werden, ansonsten

dndert sich nichts.

//-—- Taschenrechner.h - start ---
#ifndef TASCHENRECHNER_H
#define TASCHENRECHNER_H

#include "ui_Taschenrechner.h"

class Taschenrechner : public QMainWindow, public Ui
Q_OBJECT

public:
Taschenrechner (QMainWindow xparent = 0);
~Taschenrechner () ;
private slots:
void showAdd() ;
void showSub () ;
}i

#endif //TASCHENRECHNER_H
//—-—-— Taschenrechner.h - end ——-—

In Taschenrechner.cpp miissen zwei Anderungen vorgenommen werden

folgt aus:

//—-- Taschenrechner.cpp - start ——-—
#include "Taschenrechner.h"

#include "myAdd.h"

#include "mySub.h"

Taschenrechner: :Taschenrechner (QMainWindow *parent)
QMainWindow (parent) {
setupUi (this) ;

myAdd raddWidget new myAdd (this);
mySub xsubWidget = new mySub (this);

InputA —-> setText ("0");
InputB —-> setText ("0");
InputA_2 -> setText ("0");
InputB_2 -> setText ("0");

::MainWindow({

connect (Calculate, SIGNAL(clicked()), addwWidget, SLOT (addAB()));
connect (Calculate_2, SIGNAL(clicked()), subWidget,

SLOT (subAB()));
connect (actionQuit, SIGNAL (triggered()), dgApp, SLOT (quit()));

. Die Datei sieht nun wie
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Finale Implementierung

connect (actionAdd, SIGNAL(triggered()), this, SLOT (showAdd()));
connect (actionSub, SIGNAL(triggered()), this, SLOT (showSub()));
}

Taschenrechner: :~Taschenrechner () {

}

void Taschenrechner: :showAdd () {
stackedWidget -> setCurrentIndex(0);
}

void Taschenrechner: :showSub () {
stackedWidget -> setCurrentIndex(l);
}

//-—- Taschenrechner.cpp - end ——-—

Als erstes wurde die Implementierung der Funktion addAB() entfernt. Als néchsten Schritt miissen
die connect Anweisungen angepasst werden. Diese sehen nun so aus:

connect (Calculate, SIGNAL (clicked()), addwWidget, SLOT (addAB()));
connect (Calculate_2, SIGNAL (clicked()), subWidget, SLOT (subAB()));

Wenn der QPushButton "Calculate” das Signal clicked() erhilt, ist der Empfinger nicht mehr "this"
sondern das neu angelegte Objekt addWidget. Dies geschieht, da nun gerade in addWidget die
Funktion zum Addieren enthalten ist. Der Slot heif3t wieder addAB(), ist aber ein Slot der Klasse
myAdd. Fiir die Subtraktion ist der connect String im wesentlichen identisch, der QPushButton hier
hat einen anderen Namen, da es technisch ein anderer Knopf ist. Empfinger ist hier die Funktion
subAB() der Instanz subWidget der Klasse mySub.

Die Anpassungen in myAdd.h und myAdd.cpp sind im wesentlichen wieder identisch wie die in
mySub.h und mySub.cpp. myAdd.h hat nun folgendes Aussehen:

//--- myAdd.h - start ---
#ifndef MYADD_H
#define MYADD_H

#include <QWidget>
class Taschenrechner;

class myAdd : public QWidget{
Q_OBJECT

Taschenrechner *myTaschenrechner;

public:
myAdd (Taschenrechnerx);
~myAdd () ;

private slots:
void addAB();

bi

#endif //MYADD_H
//--- myAdd.h - end ——-

Einzig die Deklaration des Slots addAB() ist eingefiigt worden. In myAdd.cpp muss diese Funktion
als Néchstes implementiert werden:

//-—— myAdd.cpp - start —--—-—
#include "myAdd.h"
#include "Taschenrechner.h"
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myAdd.cpp

myAdd: :myAdd (Taschenrechner xTRechner) :myTaschenrechner (TRechner) {

}

myAdd: : ~myAdd () {
}

void myAdd: :addAB () {
double a, b;
a = (myTaschenrechner -> InputA —-> text()).toDouble();
b = (myTaschenrechner -> InputB -> text ()).toDouble();
myTaschenrechner -> ResultC —>

setText (QString ("%$1") .arg(a+b,0,,f,,4));

}

//—-—— myAdd.cpp - end —-—-—

Die Implementierung ist im Prinzip identisch mit der Implementierung, als dieser Slot noch zur
Klasse Taschenrechner gehorte. Das einzige Problem, welches sich ergibt, ist, dass die ganzen Ul
Objekte zur Klasse Taschenrechner gehdren und hier nicht bekannt sind. Die Instanz der Klasse
Taschenrechner, die hier benutzt wird, wurde beim Erzeugen von addWidget angegeben und in
myTaschenrechner gespeichert. Wenn man nun auf Objekt im UI zugreifen will, kann man dies iiber

myTaschenrechner -> UI Objekt -> Methode des UI Objekts

erreichen. Der Trick ist also nicht das UI Objekt direkt anzusprechen, sondern den "Umweg" iiber
eine Instanz der Klassen Taschenrechner zu gehen, diese Instanz heiflt hier myTaschenrechner.

Der Taschenrechner sollte sich nun tibersetzen lassen und das Addieren und Subtrahieren unterstiitzen.
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e GFDL: Gnu Free Documentation License. http://www.gnu.org/licenses/fdl.
html

e cc-by-sa-3.0: Creative Commons Attribution ShareAlike 3.0 License. http://
creativecommons.org/licenses/by-sa/3.0/

e cc-by-sa-2.5: Creative Commons Attribution ShareAlike 2.5 License. http://
creativecommons.org/licenses/by-sa/2.5/

* cc-by-sa-2.0: Creative Commons Attribution ShareAlike 2.0 License. http://
creativecommons.org/licenses/by-sa/2.0/

* cc-by-sa-1.0: Creative Commons Attribution ShareAlike 1.0 License. http://
creativecommons.org/licenses/by-sa/1.0/

* cc-by-2.0: Creative Commons Attribution 2.0 License. http://creativecommons.
org/licenses/by/2.0/

* cc-by-2.0: Creative Commons Attribution 2.0 License. http://creativecommons.
org/licenses/by/2.0/deed.en

* cc-by-2.5: Creative Commons Attribution 2.5 License. http://creativecommons.
org/licenses/by/2.5/deed.en

e cc-by-3.0: Creative Commons Attribution 3.0 License. http://creativecommons.
org/licenses/by/3.0/deed.en

* GPL: GNU General Public License. http://www.gnu.org/licenses/gpl-2.0.
txt

* LGPL: GNU Lesser General Public License. http://www.gnu.org/licenses/lgpl.
html

* PD: This image is in the public domain.

e ATTR: The copyright holder of this file allows anyone to use it for any purpose, provided that
the copyright holder is properly attributed. Redistribution, derivative work, commercial use,
and all other use is permitted.

* EURO: This is the common (reverse) face of a euro coin. The copyright on the design of
the common face of the euro coins belongs to the European Commission. Authorised is
reproduction in a format without relief (drawings, paintings, films) provided they are not
detrimental to the image of the euro.

* LFK: Lizenz Freie Kunst. http://artlibre.org/licence/lal/de

* CFR: Copyright free use.
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* EPL: Eclipse Public License. http://www.eclipse.org/org/documents/
epl-v10.php

Copies of the GPL, the LGPL as well as a GFDL are included in chapter Licenses'”. Please note that
images in the public domain do not require attribution. You may click on the image numbers in the
following table to open the webpage of the images in your webbrower.
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10 Licenses

10.1 GNU GENERAL PUBLIC LICENSE

Version 3, 29 June 2007

Copyright © 2007 Free Software Foundation, Inc. <http://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed. Preamble

The GNU General Public License is a free, copyleft license for software and
other kinds of works.

The licenses for most software and other practical works are designed to ta-
ke away your freedom to share and change the works. By contrast, the GNU
General Public License is intended to guarantee your freedom to share and
change all versions of a program-to make sure it remains free software for
all its users. We, the Free Software Foundation, use the GNU General Public
License for most of our software; it applies also to any other work released
this way by its authors. You can apply it to your programs, t00.

When we speak of free software, we are referring to freedom, not price. Our
General Public Licenses are designed to make sure that you have the free-
dom to distribute copies of free software (and charge for them if you wish),
that you receive source code or can get it if you want it, that you can change
the software or use pieces of it in new free programs, and that you know you
can do these things.

To protect your rights, we need to prevent others from denying you these
rights or asking you to surrender the rights. Therefore, you have certain re-
sponsibilities if you distribute copies of the software, or if you modify it:
responsibilities to respect the freedom of others.

For example, if you distribute copies of such a program, whether gratis or for
afee, you must pass on to the recipients the same freedoms that you received.
“You must make sure that they, too, receive or can get the source code. And
you must show them these terms so they know their rights.

Developers that use the GNU GPL protect your rights with two steps: (1)
assert copyright on the software, and (2) offer you this License giving you
legal permission to copy, distribute and/or modify it.

For the developers’ and authors’ protection, the GPL clearly explains that
there is no warranty for this free software. For both users’ and authors’ sake,
the GPL requires that modified versions be marked as changed, so that their
problems will not be attributed erroneously to authors of previous versions.

Some devices are designed to deny users access to install or run modified ver-
sions of the software inside them, although the manufacturer can do so. This
is fundamentally incompatible with the aim of protecting users’ freedom to
change the software. The systematic pattern of such abuse occurs in the area
of products for individuals to use, which is precisely where it is most unac-
ceptable. Therefore, we have designed this version of the GPL to prohibit
the practice for those products. If such problems arise substantially in other
domains, we stand ready to extend this provision to those domains in future
versions of the GPL, as needed to protect the freedom of users.

Finally, every program is threatened constantly by software patents. States
should not allow patents to restrict development and use of software on
general-purpose computers, but in those that do, we wish to avoid the spe-
cial danger that patents applied to a free program could make it effectively
proprietary. To prevent this, the GPL assures that patents cannot be used to
render the program non-free.

The precise terms and conditions for copying, distribution and modification
follow. TERMS AND CONDITIONS 0. Definitions.

“This License” refers to version 3 of the GNU General Public License.

“Copyright” also means copyright-like laws that apply to other kinds of
works, such as semiconductor masks.

“The Program” refers to any copyrightable work licensed under this License.
Each licensee is addressed as “you”. “Licensees” and “recipients” may be
individuals or organizations.

To “modify” a work means to copy from or adapt all or part of the work in
a fashion requiring copyright permission, other than the making of an exact
copy. The resulting work is called a “modified version™ of the earlier work
or a work “based on” the earlier work.

A “covered work” means either the unmodified Program or a work based on
the Program.

To “propagate” a work means to do anything with it that, without permis-
sion, would make you directly or secondarily liable for infringement under
applicable copyright law, except executing it on a computer or modifying
a private copy. Propagation includes copying, distribution (with or without
modification), making available to the public, and in some countries other
activities as well.

To “convey™ a work means any kind of propagation that enables other parties
to make or receive copies. Mere interaction with a user through a computer
network, with no transfer of a copy. is not conveying.

An interactive user interface displays “Appropriate Legal Notices” to the
extent that it includes a convenient and prominently visible feature that (1)
displays an appropriate copyright notice, and (2) tells the user that there is no
warranty for the work (except to the extent that warranties are provided), that
licensees may convey the work under this License, and how to view a copy
of this License. If the interface presents a list of user commands or options,
such as a menu, a prominent item in the list meets this criterion. 1. Source
Code.

The “source code” for a work means the preferred form of the work for
making modifications to it. “Object code™ means any non-source form of
a work.

A “Standard Interface” means an interface that either is an official standard
defined by a recognized standards body, or, in the case of interfaces speci-
fied for a particular programming language, one that is widely used among
developers working in that language.

The “System Libraries” of an executable work include anything, other than
the work as a whole, that (a) is included in the normal form of packaging
a Major Component, but which is not part of that Major Component, and
(b) serves only to enable use of the work with that Major Component, or to
implement a Standard Interface for which an implementation is available to
the public in source code form. A “Major Component”, in this context, me-
ans a major essential component (kernel, window system, and so on) of the
specific operating system (if any) on which the executable work runs, or a
compiler used to produce the work, or an object code interpreter used to run
it.

The “Corresponding Source” for a work in object code form means all the
source code needed to generate, install, and (for an exccutable work) run

the object code and to modify the work, including scripts to control tho-
se activities. However, it does not include the work’s System Libraries, or
general-purpose tools or generally available free programs which are used
unmodified in performing those activities but which are not part of the work.
For example, Corresponding Source includes interface definition files asso-
ciated with source files for the work, and the source code for shared libraries
and dynamically linked subprograms that the work is specifically designed
to require, such as by intimate data communication or control flow between
those subprograms and other parts of the work.

The Corresponding Source need not include anything that users can regene-
rate automatically from other parts of the Corresponding Source.

The Corresponding Source for a work in source code form is that same work.
2. Basic Permissions.

All rights granted under this License are granted for the term of copyright
on the Program, and are irrevocable provided the stated conditions are met.
This License explicitly affirms your unlimited permission to run the unmo-
dified Program. The output from running a covered work is covered by this
License only if the output, given its content, constitutes a covered work. This
License acknowledges your rights of fair use or other equivalent, as provided
by copyright law.

You may make, run and propagate covered works that you do not convey, wi-
thout conditions so long as your license otherwise remains in force. You may
convey covered works to others for the sole purpose of having them make
modifications exclusively for you, or provide you with facilities for running
those works, provided that you comply with the terms of this License in
conveying all material for which you do not control copyright. Those thus
‘making or running the covered works for you must do so exclusively on your
behalf, under your direction and control, on terms that prohibit them from
making any copies of your copyrighted material outside their relationship
with you.

Conveying under any other circumstances is permitted solely under the con-
ditions stated below. Sublicensing is not allowed; section 10 makes it unne-
cessary. 3. Protecting Users’ Legal Rights From Anti-Circumvention Law.

No covered work shall be deemed part of an effective technological measure
under any applicable law fulfilling obligations under article 11 of the WIPO
copyright treaty adopted on 20 December 1996, or similar laws prohibiting
or restricting circumvention of such measures.

When you convey a covered work, you waive any legal power to forbid cir-
cumvention of technological measures to the extent such circumvention is
i cense with respect to the covered
work, and you disclaim any intention to limit operation or modification of the
work as a means of enforcing, against the work’s users, your or third parties”
legal rights to forbid circumvention of technological measures. 4. Conveying
Verbatim Copies.

You may convey verbatim copies of the Program’s source code as you re-
ceive it, in any medium, provided that you conspicuously and appropriately
publish on each copy an appropriate copyright notice; keep intact all noti-
ces stating that this License and any non-permissive terms added in accord
with section 7 apply to the code; keep intact all notices of the absence of
any warranty; and give all recipients a copy of this License along with the
Program.

You may charge any price or no price for each copy that you convey, and you
may offer support or warranty protection for a fee. 5. Conveying Modified
Source Versions.

You may convey a work based on the Program, or the modifications to produ-
ce it from the Program, in the form of source code under the terms of section
4, provided that you also meet all of these conditions:

* a) The work must carry prominent notices stating that you modified it, and
giving a relevant date. * b) The work must carry prominent notices stating
that it is released under this License and any conditions added under section
7. This requirement modifies the requirement in section 4 to “keep intact
all notices”. * ¢) You must license the entire work, as a whole, under this
License to anyone who comes into possession of a copy. This License will
therefore apply, along with any applicable section 7 additional terms, to the
whole of the work, and all its parts, regardless of how they are packaged.
This License gives no permission to license the work in any other way, but
it does not invalidate such permission if you have separately received it. *
d) If the work has interactive user interfaces, each must display Appropriate
Legal Notices; however, if the Program has interactive interfaces that do not
display Appropriate Legal Notices, your work need not make them do so.

A compilation of a covered work with other separate and independent works,
which are not by their nature extensions of the covered work, and which are
not combined with it such as to form a larger program, in or on a volume of
a storage or distribution medium, is called an “aggregate™ if the compilation
and its resulting copyright are not used to limit the access or legal rights of
the compilation’s users beyond what the individual works permit. Inclusion
of a covered work in an aggregate does not cause this License to apply to the
other parts of the aggregate. 6. Conveying Non-Source Forms.

You may convey a covered work in object code form under the terms of
sections 4 and 5, provided that you also convey the machine-readable Corre-
sponding Source under the terms of this License, in one of these ways:

* ) Convey the object code in, or embodied in, a physical product (including
a physical distribution medium), accompanied by the Corresponding Source
fixed on a durable physical medium customarily used for software interch-
ange. * b) Convey the object code in, or embodied in, a physical product
(including a physical distribution medium), accompanied by a written offer,
valid for at least three years and valid for as long as you offer spare parts or
customer support for that product model, to give anyone who possesses the
object code either (1) a copy of the Corresponding Source for all the software
in the product that iis covered by this License, on a durable physical medium
customarily used for software interchange, for a price no more than your
reasonable cost of physically performing this conveying of source, or (2) ac-
cess to copy the Corresponding Source from a network server at no charge.
# ¢) Convey individual copies of the object code with a copy of the written
offer to provide the Corresponding Source. This alternative is allowed only
occasionally and noncommercially, and only if you received the object code
with such an offer, in accord with subsection 6b. * d) Convey the object code
by offering access from a designated place (gratis or for a charge), and of-
fer equivalent access to the Corresponding Source in the same way through
the same place at no further charge. You need not require recipients to copy
the Corresponding Source along with the object code. If the place to copy
the object code is a network server, the Corresponding Source may be on a
different server (operated by you or a third party) that supports equivalent
copying facilities, provided you maintain clear directions next to the object
code saying where to find the Corresponding Source. Regardless of what ser-
ver hosts the Corresponding Source, you remain obligated to ensure that it
is available for as long as needed to satisfy these requirements. * ¢) Convey
the object code using peer-to-peer transmission, provided you inform other
peers where the object code and Corresponding Source of the work are being
offfered to the general public at no charge under subsection 6d.

A separable portion of the object code, whose source code is excluded from
the Corresponding Source as a System Library, need not be included in con-
veying the object code work.

A “User Product” is either (1) a “consumer product”, which means any tan-
gible personal property which is normally used for personal, family, or hou-
sehold purposes, or (2) anything designed or sold for incorporation into a
dwelling. In determining whether a product is a consumer product, doubtful
cases shall be resolved in favor of coverage. For a particular product received
by a particular user, “normally used” refers to a typical or common use of
that class of product, regardless of the status of the particular user or of the
way in which the particular user actually uses, or expects or is expected to
use, the product. A product is a consumer product regardless of whether the
product has industrial or uses, unless
such uses represent the only significant mode of use of the product.

“Installation Information™ for a User Product means any methods, procedu-
res, authorization keys, or other information required to install and execute
modified versions of a covered work in that User Product from a modified
version of its Corresponding Source. The information must suffice to ensu-
re that the continued functioning of the modified object code is in no case
prevented or interfered with solely because modification has been made.

If you convey an object code work under this section in, or with, or specifical-
ly for use in, a User Product, and the conveying occurs as part of a transaction
in which the right of possession and use of the User Product is transferred to
the recipient in perpetuity or for a fixed term (regardless of how the transac-
tion is characterized), the Corresponding Source conveyed under this section
must be accompanied by the Installation Information. But this requirement
does not apply if neither you nor any third party retains the ability to install
modified object code on the User Product (for example, the work has been
installed in ROM).

The to provide does not include a re-
quirement to continue to provide support service, warranty, or updates for a
work that has been modified or installed by the recipient, or for the User Pro-
duct in which it has been modified or installed. Access to a network may be
denied when the modification itself materially and adversely affects the ope-
ration of the network or violates the rules and protocols for communication
across the network.

Corresponding Source conveyed, and Installation Information provided, in
accord with this section must be in a format that is publicly documented
(and with an implementation available to the public in source code form),
and must require no special password or key for unpacking, reading or copy-
ing. 7. Additional Terms.

“Additional permissions” are terms that supplement the terms of this License

you permission to propagate or modify any covered work. These actions in-
fringe copyright if you do not accept this License. Therefore, by modifying
or propagating a covered work, you indicate your acceptance of this License
to do so. 10. c Licensing of D i

Each time you convey a covered work, the recipient automatically receives a
license from the original licensors, to run, modify and propagate that work,
subject to this License. You are not responsible for enforcing compliance by
third parties with this License.

An “entity transaction” is a transaction transferring control of an organizati-
on, or substantially all assets of one, or subdividing an organization, or mer-
ging organizations. If propagation of a covered work results from an entity
transaction, each party to that transaction who receives a copy of the work
also receives whatever licenses to the work the party’s predecessor in interest
had or could give under the previous paragraph, plus a right to possession of
the Corresponding Source of the work from the predecessor in interest, if the
predecessor has it or can get it with reasonable efforts.

You may not impose any further restrictions on the exercise of the rights
granted or affirmed under this License. For example, you may not impose a
license fee, royalty, or other charge for exercise of rights granted under this
License, and you may not initiate litigation (including a cross-claim or coun-
terclaim in a lawsuit) alleging that any patent claim is infringed by making,
using, selling, offering for sale, or importing the Program or any portion of
it. 11. Patents.

A “contributor” is a copyright holder who authorizes use under this License
of the Program or a work on which the Program is based. The work thus
licensed is called the contributor’s “contributor version”.

A contributor’s “essential patent claims™ are all patent claims owned or con-
trolled by the contributor, whether already acquired or hereafer acquired,
that would be infringed by some manner, permitted by this License, of ma-
King, using, or selling its contributor version, but do not include claims that
would be infringed only as a consequence of further modification of the cont-
ributor version. For purposes of this definition, “control” includes the right
to grant patent sublicenses in a manner consistent with the requirements of
this License.

Each grants you a clusive, worldwide, royalty-free patent
license under the contributor’s essential patent claims, to make, use, sell, of-
fer for sale, import and otherwise run, modify and propagate the contents of
its contributor version.

In the following three paragraphs, a “patent license” is any express agree-
ment or commitment, however denominated, not to enforce a patent (such as
an express permission to practice a patent or covenant not to sue for patent

by making exceptions from one or more of its 1 permis-
sions that are applicable to the entire Program shall be treated as though they
were included in this License, to the extent that they are valid under applica-
ble law. If additional permissions apply only to part of the Program, that part
may be used separately under those permissions, but the entire Program re-
mains governed by this License without regard to the additional permissions.

‘When you convey a copy of a covered work, you may at your option remove
any additional permissions from that copy, or from any part of it. (Addi-
tional permissions may be written o require their own removal in certain
cases when you modify the work.) You may place additional permissions on
material, added by you to a covered work, for which you have or can give
appropriate copyright permission.

Notwithstanding any other provision of this License, for material you add
to a covered work, you may (if authorized by the copyright holders of that
material) supplement the terms of this License with terms:

* a) Disclaiming warranty or limiting liability differently from the terms of
sections 15 and 16 of this License; or * b) Requiring preservation of specified
reasonable legal notices or author attributions in that material or in the Ap-
propriate Legal Notices displayed by works containing it; or * ¢) Prohibiting
misrepresentation of the origin of that material, or requiring that modified
versions of such material be marked in reasonable ways as different from the
original version; or * d) Limiting the use for publicity purposes of names of
licensors or authors of the material; or * ¢) Declining to grant rights under
trademark law for use of some trade names, trademarks, or service marks;
or * f) Requiring indemnification of licensors and authors of that material
by anyone who conveys the material (or modified versions of it) with con-
tractual assumptions of liability to the recipient, for any liability that these
contractual assumptions directly impose on those licensors and authors.

All other non-permissive additional terms are considered “further restric-
tions™ within the meaning of section 10. If the Program as you received it,
or any part of it, contains a notice stating that it is governed by this Licen-
se along with a term that is a further restriction, you may remove that term.
If a license document contains a further restriction but permits relicensing
or conveying under this License, you may add to a covered work material
governed by the terms of that license document, provided that the further
restriction does not survive such relicensing or conveying.

If you add terms to a covered work in accord with this section, you must
place, in the relevant source files, a statement of the additional terms that
apply to those files, or a notice indicating where to find the applicable terms.

dditional terms, permissive or non-permissive, may be stated in the form of
a separately written license, or stated as exceptions; the above requirements
apply either way. 8. Termination.

You may not propagate or modify a covered work except as expressly provi-
ded under this License. Any attempt otherwise to propagate or modify it is
void, and will automatically terminate your rights under this License (inclu-
ding any patent licenses granted under the third paragraph of section 11).

However, if you cease all violation of this License, then your license from
a particular copyright holder is reinstated (a) provisionally, unless and until
the copyright holder explicitly and finally terminates your license, and (b)
permanently, if the copyright holder fails to notify you of the violation by
some reasonable means prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder is reinstated per-
manently if the copyright holder notifies you of the violation by some rea-
sonable means, this is the first time you have received notice of violation
of this License (for any work) from that copyright holder, and you cure the
violation prior to 30 days after your receipt of the notice.

Termination of your rights under this section does not terminate the licenses
of parties who have received copies or rights from you under this License.
If your rights have been terminated and not permanently reinstated, you do
not qualify to receive new licenses for the same material under section 10. 9.
Acceptance Not Required for Having Copies.

You are not required to accept this License in order to receive or run a copy
of the Program. Ancillary propagation of a covered work occurring solely as
a of using p P to receive a copy likewise
does not require acceptance. However, nothing other than this License grants

). To “grant” such a patent license to a party means to make
such an agreement or commitment not to enforce a patent against the party.

If you convey a covered work, knowingly relying on a patent license, and the
Corresponding Source of the work is not available for anyone to copy, free
of charge and under the terms of this License, through a publicly available
network server or other readily accessible means, then you must either (1)
cause the Corresponding Source to be so available, or (2) arrange to deprive
yourself of the benefit of the patent license for this particular work, or (3) ar-
range, in a manner consistent with the requirements of this License, to extend
the patent license to downstream recipients. “Knowingly relying” means you
have actual knowledge that, but for the patent license, your conveying the co-
vered work in a country, or your recipient’s use of the covered work in a
country, would infringe one or more identifiable patents in that country that
you have reason to believe are valid.

If, pursuant to or in with a single or you
convey, or propagate by procuring conveyance of, a covered work, and grant
a patent license to some of the parties receiving the covered work authorizing
them to use, propagate, modify or convey a specific copy of the covered work,
then the patent license you grant is automatically extended to all recipients
of the covered work and works based on it.

A patent license is “discriminatory™ if it does not include within the scope of
its coverage, prohibits the exercise of, or is conditioned on the non-exercise
of one or more of the rights that are specifically granted under this License.
You may not convey a covered work if you are a party to an arrangement
with a third party that is in the business of distributing software, under which
you make payment to the third party based on the extent of your activity of
conveying the work, and under which the third party grants, to any of the par-
ties who would receive the covered work from you, a discriminatory patent
license (a) in connection with copies of the covered work conveyed by you
(or copies made from those copies), or (b) primarily for and in connection
with specific products or compilations that contain the covered work, unless
you entered into that arrangement, or that patent license was granted, prior
to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting any im-
plied license or other defenses to infringement that may otherwise be avail-
able to you under applicable patent law. 12. No Surrender of Others Free-
dom.

If conditions are imposed on you (whether by court order, agreement or other-
wise) that contradict the conditions of this License, they do not excuse you
from the conditions of this License. If you cannot convey a covered work
S0 as to satisfy simultaneously your obligations under this License and any
other pertinent obligations, then as a consequence you may not convey it at
all. For example, if you agree to terms that obligate you to collect a royalty
for further conveying from those to whom you convey the Program, the only
way you could satisfy both those terms and this License would be to refrain
entirely from conveying the Program. 13. Use with the GNU Affero General
Public License.

Notwithstanding any other provision of this License, you have permission to
link or combine any covered work with a work licensed under version 3 of
the GNU Affero General Public License into a single combined work, and to
convey the resulting work. The terms of this License will continue to apply to
the part which is the covered work, but the special requirements of the GNU
Affero General Public License, section 13, concerning interaction through a
network will apply to the combination as such. 14. Revised Versions of this
License.

The Free Software Foundation may publish revised and/or new versions of
the GNU General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to address
new problems or concerns.

Each version is given a distinguishing version number. If the Program speci-
fies that a certain numbered version of the GNU General Public License “or
any later version” applies to it, you have the option of following the terms
and conditions either of that numbered version or of any later version pu-
blished by the Free Software Foundation. If the Program does not specify a
version number of the GNU General Public License, you may choose any
version ever published by the Free Software Foundation.

If the Program specifies that a proxy can decide which future versions of the
GNU General Public License can be used, that proxy’s public statement of



of a version y 2
for the Program.

s you to choose that version

Later license versions may give you additional or different permissions.
However, no additional obligations are imposed on any author or copyright
holder as a result of your choosing to follow a later version. 15. Disclaimer
of Warranty.

THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT
PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE
STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER
PARTIES PROVIDE THE PROGRAM “AS IS” WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT
NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTA-
BILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTI-
RE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PRO-
GRAM IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE,
YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR
OR CORRECTION. 16. Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR
AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR
ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS THE PRO-

GRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DA-
MAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INA-
BILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR
LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE
OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS),
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF
THE POSSIBILITY OF SUCH DAMAGES. 17. Interpretation of Sections
15 and 16.

If the disclaimer of warranty and limitation of liability provided above can-
not be given local legal effect according to their terms, reviewing courts shall
apply local law that most closely approximates an absolute waiver of all civil
liability in connection with the Program, unless a warranty or assumption of
liability accompanies a copy of the Program in return for a fee.

END OF TERMS AND CONDITIONS How to Apply These Terms to Your
New Programs

If you develop a new program, and you want it to be of the greatest possible
use to the public, the best way to achieve this is to make it free software
which everyone can redistribute and change under these terms.

10.2 GNU Free Documentation License

Version 1.3, 3 November 2008

Copyright © 2000, 2001, 2002, 2007, 2008 Free Software Foundation, Inc.
<http://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed. 0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other func-
tional and useful document "freein the sense of freedom: to assure everyone
the effective freedom to copy and redistribute it, with or without modifying
it, either it or A this License preser-
ves for the author and publisher a way to get credit for their work, while not
being consi ible for modifications made by others.

This License is a kind of "copyleft", which means that derivative works of
the document must themselves be free in the same sense. It complements the
GNU General Public License, which is a copyleft license designed for free
software.

‘We have designed this License in order to use it for manuals for free software,
because free software needs free documentation: a free program should come
with manuals providing the same freedoms that the software does. But this
License is not limited to software manuals; it can be used for any textual
work, regardless of subject matter or whether it is published as a printed
book. We recommend this License principally for works whose purpose is
instruction or reference. 1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that conta-
ins a notice placed by the copyright holder saying it can be distributed under
the terms of this License. Such a notice grants a world-wide, royalty-free
license, unlimited in duration, to use that work under the conditions stated
herein. The "Document”, below, refers to any such manual or work. Any
member of the public is a licensee, and is addressed as "you". You accept
the license if you copy, modify or distribute the work in a way requiring
permission under copyright law.

A "Modified Versiondf the Document means any work containing the Docu-
ment or a portion of it, either copied verbatim, or with modifications and/or
translated into another language.

A SSecondary Sectionis a named appendix or a front-matter section of the
Document that deals i with the i ip of the ishers or
authors of the Document to the Document’s overall subject (or to related mat-
ters) and contains nothing that could fall directly within that overall subject.
(Thus, if the Document is in part a textbook of mathematics, a Secondary Sec-
tion may not explain any mathematics.) The relationship could be a matter
of historical connection with the subject or with related matters, or of legal,
commercial, philosophical, ethical or political position regarding them.

The Invariant Sectionsiire certain Secondary Sections whose titles are desi-
gnated, as being those of Invariant Sections, in the notice that says that the
Document is released under this License. If a section does not fit the above
definition of Secondary then it is not allowed to be designated as Invariant.
The Document may contain zero Invariant Sections. If the Document does
not identify any Invariant Sections then there are none.

The "Cover Textsire certain short passages of text that are listed, as Front-
Cover Texts or Back-Cover Texts, in the notice that says that the Document
is released under this License. A Front-Cover Text may be at most 5 words,
and a Back-Cover Text may be at most 25 words.

A "Transparent"copy of the Document means a machine-readable copy, re-
presented in a format whose specification is available to the general public,
that is suitable for revising the document straightforwardly with generic text
editors or (for images composed of pixels) generic paint programs or (for
drawings) some widely available drawing editor, and that is suitable for input
to text formatters or for automatic translation to a variety of formats suitable
for input to text formatters. A copy made in an otherwise Transparent file
format whose markup, or absence of markup, has been arranged to thwart or
discourage subsequent modification by readers is not Transparent. An image
format is not Transparent if used for any substantial amount of text. A copy
that is not "Transparentis called Opaque".

Examples of suitable formats for Transparent copies include plain ASCIT wi-
thout markup, Texinfo input format, LaTeX input format, SGML or XML
using a publicly available DTD, and standard-conforming simple HTML,
PostScript or PDF designed for human modification. Examples of transpa-
rent image formats include PNG, XCF and JPG. Opaque formats include
proprietary formats that can be read and edited only by proprietary word pro-
cessors, SGML or XML for which the DTD and/or processing tools are not
generally available, and the machine-generated HTML, PostScript or PDF
produced by some word processors for output purposes only.

The "Title Page"means, for a printed book, the title page itself, plus such fol-
lowing pages as are needed to hold, legibly, the material this License requires
to appear in the title page. For works in formats which do not have any title
page as such, "Title Page"means the text near the most prominent appearance
of the work’s title, preceding the beginning of the body of the text.

The "publisher"means any person or entity that distributes copies of the Do-
cument to the public.

A section Entitled XYZ"means a named subunit of the Document whose title
either is precisely XYZ or contains XYZ in parentheses following text that

translates XYZ in another language. (Here XYZ stands for a specific section
name mentioned below, such as Acknowledgements", "Dedications”, Endor-
sements”, or "History".) To "Preserve the Titledf such a section when you
modify the Document means that it remains a section Entitled XYZiccor-
ding to this definition.

The Document may include Warranty Disclaimers next to the notice which
states that this License applies to the Document. These Warranty Disclai-
mers are considered to be included by reference in this License, but only
as regards di: i any other ication that these Warran-
ty Disclaimers may have is void and has no effect on the meaning of this
License. 2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commer-
cially or noncommercially, provided that this License, the copyright notices,
and the license notice saying this License applies to the Document are repro-
duced in all copies, and that you add no other conditions whatsoever to those
of this License. You may not use technical measures to obstruct or control
the reading or further copying of the copies you make or distribute. However,
you may accept compensation in exchange for copies. If you distribute a lar-
e enough number of copies you must also follow the conditions in section
3.

You may also lend copies, under the same conditions stated above, and you
may publicly display copics. 3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed
covers) of the Document, numbering more than 100, and the Document’s li-
cense notice requires Cover Texts, you must enclose the copies in covers that
carry, clearly and legibly, all these Cover Texts: Front-Cover Texts on the
front cover, and Back-Cover Texts on the back cover. Both covers must also
clearly and legibly identify you as the publisher of these copies. The front
cover must present the full title with all words of the title equally prominent
and visible. You may add other material on the covers in addition. Copying
with changes limited to the covers, as long as they preserve the title of the
Document and satisfy these conditions, can be treated as verbatim copying
in other respects.

If the required texts for either cover are too voluminous to fit legibly, you
should put the first ones listed (as many as fit reasonably) on the actual cover,
and continue the rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering
more than 100, you must either include a machine-readable Transparent
copy along with each Opaque copy, or state in or with each Opaque copy
a computer-network location from which the general network-using public
has access to download using public-standard network protocols a complete
Transparent copy of the Document, free of added material. If you use the
latter option, you must take reasonably prudent steps, when you begin dis-
tribution of Opaque copies in quantity, to ensure that this Transparent copy
will remain thus accessible at the stated location until at least one year after
the last time you distribute an Opaque copy (directly or through your agents
or retailers) of that edition to the public.

Itis requested, but not required, that you contact the authors of the Document
well before redistributing any large number of copies, to give them a chance
to provide you with an updated version of the Document. 4. MODIFICATI-
ONS

You may copy and distribute a Modified Version of the Document under the
conditions of sections 2 and 3 above, provided that you release the Modi-
fied Version under precisely this License, with the Modified Version filling
the role of the Document, thus licensing distribution and modification of the
Modified Version to whoever possesses a copy of it. In addition, you must
do these things in the Modified Version:

* A. Use in the Title Page (and on the covers, if any) a title distinct from that
of the Document, and from those of previous versions (which should, if there
were any, be listed in the History section of the Document). You may use the
same title as a previous version if the original publisher of that version gives
permission. * B. List on the Title Page, as authors, one or more persons or en-
tities ible for ip of the fications in the Modified Version,
together with at least five of the principal authors of the Document (all of its
principal authors, if it has fewer than five), unless they release you from this
requirement. * C. State on the Title page the name of the publisher of the
Modified Version, as the publisher. * D. Preserve all the copyright notices
of the Document. * E. Add an appropriate copyright notice for your modi-
fications adjacent to the other copyright notices. * F. Include, immediately
after the copyright notices, a license notice giving the public permission to
use the Modified Version under the terms of this License, in the form shown
in the Addendum below. * G. Preserve in that license notice the full lists of
Invariant Sections and required Cover Texts given in the Document’s license
notice. * H. Include an unaltered copy of this License. * I. Preserve the sec-
tion Entitled "History", Preserve its Title, and add to it an item stating at least
the title, year, new authors, and publisher of the Modified Version as given on
the Title Page. If there is no section Entitled "Historyin the Document, create
one stating the title, year, authors, and publisher of the Document as given
on its Title Page, then add an item describing the Modified Version as stated
in the previous sentence. * J. Preserve the network location, if any, given
in the Document for public access to a Transparent copy of the Document,
and likewise the network locations given in the Document for previous ver-
sions it was based on. These may be placed in the "HistoryBection. You may
omit a network location for a work that was published at least four years
before the Document itself, or if the original publisher of the version it re-
fers to gives permission. * K. For any section Entitled Acknowledgementsor
"Dedications", Preserve the Title of the section, and preserve in the section

10.3 GNU Lesser General Public License

GNU LESSER GENERAL PUBLIC LICENSE

Version 3, 29 June 2007

Copyright © 2007 Free Software Foundation, Inc. <http:/fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

This version of the GNU Lesser General Public License incorporates the
terms and conditions of version 3 of the GNU General Public License, sup-
plemented by the additional permissions listed below. 0. Additional Definiti-
ons.

As used herein, “this License” refers to version 3 of the GNU Lesser General
Public License, and the “GNU GPL" refers to version 3 of the GNU General
Public License.

To do so, attach the following notices to the program. It is safest to attach
them to the start of each source file to most effectively state the exclusion of
warranty; and each file should have at least the “copyright™ line and a pointer
to where the full notice is found.

<one line to give the program’s name and a brief idea of what it does.> Co-
pyright (C) <year> <name of author>

This program s free software: you can redistribute it and/or modify it under
the terms of the GNU General Public License as published by the Free Soft-
ware Foundation, cither version 3 of the License, or (at your option) any later
version.

This program is distributed in the hope that it will be useful, but WITHOUT
ANY WARRANTY; without even the implied warranty of MERCHANTA-
BILITY or 'NESS FOR A PARTICULAR PURPOSE. See the GNU Ge-
neral Public License for more details.

You should have received a copy of the GNU General Public License along
with this program. If not, see <http://www.gnu.org/licenses/>.

Also add information on how to contact you by electronic and paper mail.

all the substance and tone of each of the contributor acknowledgements an-
d/or dedications given therein. * L. Preserve all the Invariant Sections of
the Document, unaltered in their text and in their titles. Section numbers or
the equivalent are not considered part of the section titles. * M. Delete any
section Entitled Endorsements”. Such a section may not be included in the
Modified Version. * N. Do not retitle any existing section to be Entitled En-
dorsementsor to conflict in title with any Invariant Section. * O, Preserve any
Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices
that qualify as Secondary Sections and contain no material copied from the
Document, you may at your option designate some or all of these sections
as invariant. To do this, add their titles to the list of Invariant Sections in
the Modified Version’s license notice. These titles must be distinct from any
other section titles.

You may add a section Entitled Endorsements”, provided it contains nothing
but endorsements of your Modified Version by various parties—for example,
statements of peer review or that the text has been approved by an organizat-
ion as the authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a pas-
sage of up to 25 words as a Back-Cover Text, to the end of the list of Cover
Texts in the Modified Version. Only one passage of Front-Cover Text and
one of Back-Cover Text may be added by (or through arrangements made
by) any one entity. If the Document already includes a cover text for the
same cover, previously added by you or by arrangement made by the same
entity you are acting on behalf of, you may not add another; but you may
replace the old one, on explicit permission from the previous publisher that
added the old one.

The author(s) and publisher(s) of the Document do not by this License give
permission to use their names for publicity for or to assert or imply endorse-
ment of any Modified Version. 5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this
License, under the terms defined in section 4 above for modified versions,
provided that you include in the combination all of the Tnvariant Sections of
all of the original documents, unmodified, and list them all as Invariant Sec-
tions of your combined work in its license notice, and that you preserve all
their Warranty Disclaimers.

The combined work need only contain one copy of this License, and multiple
identical Invariant Sections may be replaced with a single copy. If there are
multiple Invariant Sections with the same name but different contents, make
the title of each such section unique by adding at the end of it, in parentheses,
the name of the original author or publisher of that section if known, or else
aunique number. Make the same adjustment to the section titles in the list of
Invariant Sections in the license notice of the combined work.

In the combination, you must combine any sections Entitled "Historyin the
various original documents, forming one section Entitled "History"; likewise
combine any sections Entitled Acknowledgements", and any sections Entit-
led "Dedications". You must delete all sections Entitled Endorsements". 6.
COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents
released under this License, and replace the individual copies of this License
in the various documents with a single copy that is included in the collection,
provided that you follow the rules of this License for verbatim copying of
each of the documents in all other respects.

You may extract a single document from such a collection, and distribute it
individually under this License, provided you insert a copy of this License
into the extracted document, and follow this License in all other respects
regarding verbatim copying of that document. 7. AGGREGATION WITH
INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and in-
dependent documents or works, in or on a volume of a storage or distribution
‘medium, is called an iggregateif the copyright resulting from the compilati-
on is not used to limit the legal rights of the compilation’s users beyond what
the individual works permit. When the Document is included in an aggregate,
this License does not apply to the other works in the aggregate which are not
themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of
the Document, then if the Document is less than one half of the entire ag-
gregate, the Document’s Cover Texts may be placed on covers that bracket
the Document within the aggregate, or the electronic equivalent of covers if
the Document is in electronic form. Otherwise they must appear on printed
covers that bracket the whole aggregate. 8. TRANSLATION

Translation is considered a kind of modification, so you may distribute trans-
lations of the Document under the terms of section 4. Replacing Invariant
Sections with translations requires special permission from their copyright
holders, but you may include translations of some or all Invariant Sections in
addition to the original versions of these Invariant Sections. You may inclu-
de a translation of this License, and all the license notices in the Document,
and any Warranty Disclaimers, provided that you also include the original
English version of this License and the original versions of those notices and

isclai In case of a between the ion and the origi-
nal version of this License or a notice or disclaimer, the original version will
prevail.

“The Library” refers to a covered work governed by this License, other than
an Application or a Combined Work as defined below.

An “Application” is any work that makes use of an interface provided by the
Library, but which is not otherwise based on the Library. Defining a subclass
of a class defined by the Library is deemed a mode of using an interface
provided by the Library.

If the program does terminal interaction, make it output a short notice like
this when it starts in an interactive mode:

<program> Copyright (C) <year> <name of author> This program comes
with ABSOLUTELY NO WARRANTY; for details type ‘show w’. This is
free software, and you are welcome to redistribute it under certain conditi-
ons; type ‘show ¢ for details.

The hypothetical commands ‘show w’ and ‘show ¢ should show the appro-
priate parts of the General Public License. Of course, your program’s com-
mands might be different; for a GUI interface, you would use an “about box”.

You should also get your employer (if you work as a programmer) or school,
if any, (o sign a “copyright disclaimer” for the program, if necessary. For
more information on this, and how to apply and follow the GNU GPL, see
<htip://www.gnu.org/licenses/>.

The GNU General Public License does not permit incorporating your pro-

gram into proprietary programs. If your program is a subroutine library,

you may consider it more useful to permit linking proprietary applicati-

ons with the library. If this is what you want to do, use the GNU Les-

ser General Public License instead of this License. But first, please read
P .gnu. t-Igpl.html>.

If a section in the Document is Entitled Acknowledgements", "Dedications",
or "History", the requirement (section 4) to Preserve its Title (section 1) will
typically require changing the actual title. 9. TERMINATION

You may not copy. modify, sublicense, or distribute the Document except as
expressly provided under this License. Any attempt otherwise to copy, modi-
fy, sublicense, or distribute it is void, and will automatically terminate your
rights under this License.

However, if you cease all violation of this License, then your license from
a particular copyright holder is reinstated (a) provisionally, unless and until
the copyright holder explicitly and finally terminates your license, and (b)
permanently, if the copyright holder fails to notify you of the violation by
some reasonable means prior to 60 days afer the cessation.

Moreover, your license from a particular copyright holder is reinstated per-
‘manently if the copyright holder notifies you of the violation by some rea-
sonable means, this is the first time you have received notice of violation
of this License (for any work) from that copyright holder, and you cure the
violation prior to 30 days after your receipt of the notice.

Termination of your rights under this section does not terminate the licenses
of parties who have received copies or rights from you under this License. If
your rights have been terminated and not permanently reinstated, receipt of a
copy of some or all of the same material does not give you any rights to use
it. 10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the
GNU Free Documentation License from time to time. Such new versions
will be similar in spirit to the present version, but may differ in detail to
address new problems or concerns. See hitp://www.gnu.org/copyleft/.

Each version of the License is given a distinguishing version number. If the
Document specifies that a particular numbered version of this License ér any
later versionipplies to it, you have the option of following the terms and con-
ditions either of that specified version or of any later version that has been
published (not as a draft) by the Free Software Foundation. If the Document
does not specify a version number of this License, you may choose any ver-
sion ever published (not as a draft) by the Free Software Foundation. If the
Document specifies that a proxy can decide which future versions of this
License can be used, that proxy’s public statement of acceptance of a versi-
on permanently authorizes you to choose that version for the Document. 11.
RELICENSING

"Massive Multiauthor Collaboration Site"(or "MMC Site") means any World
Wide Web server that publishes copyrightable works and also provides pro-
minent facilities for anybody to edit those works. A public wiki that anybody
can edit is an example of such a server. A "Massive Multiauthor Collaborati-
on"(or "MMC") contained in the site means any set of copyrightable works
thus published on the MMC site.

"CC-BY-SA"means the Creative Commons Attribution-Share Alike 3.0 li-
cense published by Creative Commons Corporation, a not-for-profit corpora-
tion with a principal place of business in San Francisco, California, as well as
future copyleft versions of that license published by that same organization.

Tncorporate”means to publish or republish a Document, in whole or in part,
as part of another Document.

An MMC is éligible for relicensingif it is licensed under this License, and if
all works that were first published under this License somewhere other than
this MMC, and subsequently incorporated in whole or in part into the MMC,
(1) had no cover texts or invariant sections, and (2) were thus incorporated
prior to November 1, 2008.

The operator of an MMC Site may republish an MMC contained in the site
under CC-BY-SA on the same site at any time before August 1, 2009, pro-
vided the MMC is eligible for relicensing. ADDENDUM: How to use this
License for your documents

To use this License in a document you have written, include a copy of the
License in the document and put the following copyright and license notices
Jjust after the title page:

Copyright (C) YEAR YOUR NAME. Permission is granted to copy, distri-
bute and/or modify this document under the terms of the GNU Free Docu-
mentation License, Version 1.3 or any later version published by the Free
Software Foundation; with no Invariant Sections, no Front-Cover Texts, and
no Back-Cover Texts. A copy of the license is included in the section entitled
"GNU Free Documentation License".

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, re-
place the "with ... Texts."line with this:

with the Invariant Sections being LIST THEIR TITLES, with the Front-
Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combina-
tion of the three, merge those two alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recom-
mend releasing these examples in parallel under your choice of free software
license, such as the GNU General Public License, to permit their use in free
software.

A “Combined Work” is a work produced by combining or linking an Appli-
cation with the Library. The particular version of the Library with which the
Combined Work was made is also called the “Linked Version”.

‘The “Minimal Corresponding Source” for a Combined Work means the Cor-
responding Source for the Combined Work, excluding any source code for
portions of the Combined Work that, considered in isolation, are based on
the Application, and not on the Linked Version.



The “Corresponding Application Code” for a Combined Work means the
object code and/or source code for the Application, including any data and
utility programs needed for reproducing the Combined Work from the Appli-
cation, but excluding the System Libraries of the Combined Work. 1. Excep-
tion to Section 3 of the GNU GPL.

You may convey a covered work under sections 3 and 4 of this License wi-
thout being bound by section 3 of the GNU GPL. 2. Conveying Modified
Versions.

If you modify a copy of the Library, and, in your modifications, a facility
refers to a function or data to be supplied by an Application that uses the
facility (other than as an argument passed when the facility is invoked), then
you may convey a copy of the modified version:

* a) under this License, provided that you make a good faith effort o ensu-
re that, in the event an Application does not supply the function or data, the
facility still operates, and performs whatever part of its purpose remains mea-
ningful, or * b) under the GNU GPL, with none of the additional permissions
of this License applicable to that copy.

3. Object Code Incorporating Material from Library Header Files.

The object code form of an Application may incorporate material from a hea-
der file that is part of the Library. You may convey such object code under

terms of your choice, provided that, if the incorporated material is not limi-
ted to numerical parameters, data structure layouts and accessors, or small
‘macros, inline functions and templates (ten or fewer lines in length), you do
both of the following:

* a) Give prominent notice with each copy of the object code that the Library
is used in it and that the Library and its use are covered by this License. * b)
Accompany the object code with a copy of the GNU GPL and this
document.

4. Combined Works.

You may convey a Combined Work under terms of your choice that, taken
together, effectively do not restrict modification of the portions of the Libra-
ry contained in the Combined Work and reverse engineering for debugging
such modifications, if you also do each of the following:

* a) Give prominent notice with each copy of the Combined Work that the
Library is used in it and that the Library and its use are covered by this Li-
cense. * b) Accompany the Combined Work with a copy of the GNU GPL
and this license document. * ¢) For a Combined Work that displays copy-
right notices during execution, include the copyright notice for the Library
among these notices, as well as a reference directing the user to the copies
of the GNU GPL and this license document. * d) Do one of the following:
0 0) Convey the Minimal Corresponding Source under the terms of this Li-
cense, and the Corresponding Application Code in a form suitable for, and

under terms that permit, the user to or relink the lication with

a modified version of the Linked Version to produce a modified Combined
Work, in the manner specified by section 6 of the GNU GPL for conveying
Corresponding Source. o 1) Use a suitable shared library mechanism for lin-
king with the Library. A suitable mechanism is one that (a) uses at run time
acopy of the Library already present on the user’s computer system, and (b)
will operate properly with a modified version of the Library that is interface-
compatible with the Linked Version. * e) Provide Installation Information,
but only if you would otherwise be required to provide such information
under section 6 of the GNU GPL, and only to the extent that such informa-
tion is necessary to install and execute a modified version of the Combined
Work produced by recombining or relinking the Application with a modi-
fied version of the Linked Version. (If you use option 4d0, the Installation
Information must the Minimal C¢ Source and Cor-
responding Application Code. If you use option 4d1, you must provide the
Installation Information in the manner specified by section 6 of the GNU
GPL for conveying Corresponding Source.)

5. Combined Libraries.

You may place library facilities that are a work based on the Library side by
side in a single library together with other library facilities that are not Ap-
plications and are not covered by this License, and convey such a combined
library under terms of your choice, if you do both of the following:

*a) the combined library with a copy of the same work based on
the Library, uncombined with any other library facilities, conveyed under the
terms of this License. * b) Give prominent notice with the combined library
that part of it is a work based on the Library, and explaining where to find
the accompanying uncombined form of the same work.

6. Revised Versions of the GNU Lesser General Public License.

The Free Software Foundation may publish revised and/or new versions of
the GNU Lesser General Public License from time to time. Such new versi-
ons will be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number. If the Library as you
received it specifies that a certain numbered version of the GNU Lesser Gene-
ral Public License “or any later version” applies to it, you have the option of
following the terms and conditions cither of that published version or of any
later version published by the Free Software Foundation. If the Library as
you received it does not specify a version number of the GNU Lesser Gene-
ral Public License, you may choose any version of the GNU Lesser General
Public License ever published by the Free Software Foundation.

If the Library as you received it specifies that a proxy can decide whether
future versions of the GNU Lesser General Public License shall apply, that
proxy’s public statement of acceptance of any version is permanent autho-
rization for you to choose that version for the Library.
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%%==================================================%%
%%= Ausgabe der Box nach Vorgabe der Ausgaberoutine=%%
%%==================================================%%
%% Styledatei fuer das Paket mdframed erstellt durch
%% Marco Daniel und Elke Schubert
%% 
%% This package may be distributed under the terms of the LaTeX Project
%% Public License, as described in lppl.txt in the base LaTeX distribution.
%% Either version 1.0 or, at your option, any later version.

%%$Id: md-frame-0.mdf 105 2010-12-22 16:50:44Z marco $
%%$Rev: 105 $
%%$Author: marco $
%%$Date: 2010-12-22 17:50:44 +0100 (Mi, 22. Dez 2010) $

\def\mdversion{v0.6a}
\def\mdframedOpackagename{md-frame-0}
\def\md@frameOdate@svn$#1: #2 #3 #4-#5-#6 #7 #8${#4/#5/#6\space }

\ProvidesFile{md-frame-3.mdf}[\md@frameOdate@svn$Id: md-frame-0.mdf 105 2010-12-22 16:50:44Z marco $ \mdversion: \mdframedOpackagename]


\let\md@textwidth\textwidth




%%=single=%%
\def\md@frame@background@single{%
        \rlap{\color{\mdf@backgroundcolor}%
             \setlength{\mdfboundingboxheight}{\ht\@tempboxa+\dp\@tempboxa}%
             \addtolength{\mdfboundingboxheight}{%
                   \mdf@innertopmargin@length%
                  +\mdf@innerbottommargin@length%
                  }%
              \rule[-\mdf@innerbottommargin@length]%
                     {\wd\@tempboxa%
                    +\mdf@innerleftmargin@length%
                    +\mdf@innerrightmargin@length%
                   }{\mdfboundingboxheight}%
              }%
}%
% 
\def\md@frame@leftandbottomandtopline@single{%
           \setlength{\mdfboundingboxheight}{\ht\@tempboxa+\dp\@tempboxa}%
           \addtolength{\mdfboundingboxheight}{%
                           \mdf@innertopmargin@length%
                          +\mdf@innerbottommargin@length%
                          +\mdf@middlelinewidth@length%
                          +\mdf@middlelinewidth@length%
                         }%
           \rlap{\color{\mdf@middlelinecolor}%
                 \ifbool{mdf@leftline}%
                     {\rule[-\mdf@innerbottommargin@length]%
                         {\mdf@middlelinewidth}{\mdfboundingboxheight-2\mdf@middlelinewidth@length}%
                     }{}%
               }%
           \rlap{\color{\mdf@middlelinecolor}%
                 \ifmdf@bottomline%
                     \ifboolexpr{ bool {mdf@leftline} and bool  {mdf@rightline} }%
                       {%\hspace*{\mdf@middlelinewidth@length}%
                       \rule[-\mdf@innerbottommargin@length-\mdf@middlelinewidth@length]%
                        {\wd\@tempboxa%
                         +\mdf@innerleftmargin@length%
                         +\mdf@innerrightmargin@length%
                         +\mdf@middlelinewidth@length%
                         +\mdf@middlelinewidth@length%
                      }{\mdf@linewidth}% 
                       }{}%
                     \ifboolexpr{ bool {mdf@leftline} and not( bool  {mdf@rightline}) }%
                       {%\hspace*{\mdf@middlelinewidth@length}%
                       \rule[-\mdf@innerbottommargin@length-\mdf@middlelinewidth@length]%
                        {\wd\@tempboxa%
                         +\mdf@innerleftmargin@length%
                         +\mdf@innerrightmargin@length%
                         +\mdf@middlelinewidth@length%
   %                      +\mdf@middlelinewidth@length%
                      }{\mdf@linewidth}% 
                       }{}%
                      \ifboolexpr{ not(bool {mdf@leftline}) and bool  {mdf@rightline} }%
                       {%\hspace*{\mdf@middlelinewidth@length}%
                     \rule[-\mdf@innerbottommargin@length-\mdf@middlelinewidth@length]%
                      {\wd\@tempboxa%
                       +\mdf@innerleftmargin@length%
                       +\mdf@innerrightmargin@length%
                       +\mdf@middlelinewidth@length%
   %                    +\mdf@middlelinewidth@length%
                      }{\mdf@linewidth}% 
                       }{}%                
                       \ifboolexpr{ not(bool {mdf@leftline}) and not( bool {mdf@rightline}) }%
                       {%\hspace*{\mdf@middlelinewidth@length}%
                        \rule[-\mdf@innerbottommargin@length-\mdf@middlelinewidth@length]%
                         {\wd\@tempboxa%
                         +\mdf@innerleftmargin@length%
                         +\mdf@innerrightmargin@length%
   %                      +\mdf@middlelinewidth@length%
   %                      +\mdf@middlelinewidth@length%
                        }{\mdf@linewidth}% 
                       }{}%  
                 \fi%
               }%
          \rlap{\color{\mdf@middlelinecolor}%
                \ifmdf@topline%
                  \ifboolexpr{ bool {mdf@leftline} and bool  {mdf@rightline} }%
                    {%\hspace*{\mdf@middlelinewidth@length}%
                     \rule[%
                       \mdf@innertopmargin@length
                       +\ht\@tempboxa+\dp\@tempboxa]%
                       {\wd\@tempboxa%
                        +\mdf@innerleftmargin@length%
                        +\mdf@innerrightmargin@length%
                        +\mdf@middlelinewidth@length%
                        +\mdf@middlelinewidth@length%
                       }{\mdf@linewidth}%
                    }{}%
                  \ifboolexpr{ bool {mdf@leftline} and not( bool  {mdf@rightline}) }%
                    {%\hspace*{\mdf@middlelinewidth@length}%
                     \rule[%
                       \mdf@innertopmargin@length
                       +\ht\@tempboxa+\dp\@tempboxa]%
                       {\wd\@tempboxa%
                        +\mdf@innerleftmargin@length%
                        +\mdf@innerrightmargin@length%
%                        +\mdf@middlelinewidth@length%
                        +\mdf@middlelinewidth@length%
                       }{\mdf@linewidth}%
                    }{}%
                   \ifboolexpr{ not(bool {mdf@leftline}) and bool  {mdf@rightline} }%
                    {%\hspace*{\mdf@middlelinewidth@length}%
                     \rule[%
                       \mdf@innertopmargin@length
                       +\ht\@tempboxa+\dp\@tempboxa]%
                       {\wd\@tempboxa%
                        +\mdf@innerleftmargin@length%
                        +\mdf@innerrightmargin@length%
%                        +\mdf@middlelinewidth@length%
                        +\mdf@middlelinewidth@length%
                       }{\mdf@linewidth}%
                    }{}%                
                    \ifboolexpr{ not(bool {mdf@leftline}) and not( bool {mdf@rightline}) }%
                    {%\hspace*{\mdf@middlelinewidth@length}%
                     \rule[%
                       \mdf@innertopmargin@length
                       +\ht\@tempboxa+\dp\@tempboxa]%
                       {\wd\@tempboxa%
                        +\mdf@innerleftmargin@length%
                        +\mdf@innerrightmargin@length%
%                        +\mdf@middlelinewidth@length%
%                        +\mdf@middlelinewidth@length%
                       }{\mdf@linewidth}%
                    }{}%  
                \fi%
              }%
}%

\def\md@frame@rightline@single{%
         \llap{\color{\mdf@middlelinecolor}
               \ifmdf@rightline%
                \rule[-\mdf@innerbottommargin@length]%
                     {\mdf@linewidth}%
                     {\mdfboundingboxheight-2\mdf@middlelinewidth@length}%
               \fi%
              }%
}%


\def\md@putbox@single{%%%%% Ausgabe der ungesplitteten Gesamtbox
  \ifvoid\@tempboxa
  \else
      \leftline{%
        \null\hspace*{\mdf@leftmargin@length}%
        \md@frame@leftandbottomandtopline@single%
        \ifbool{mdf@leftline}%
        {\hspace*{\mdf@middlelinewidth@length}}{}%
        \md@frame@background@single%
        \hspace*{\mdf@innerleftmargin@length}%
        {\box\@tempboxa}%
        \hspace*{\mdf@innerrightmargin@length}%
        \hspace*{\mdf@middlelinewidth@length}%
        \md@frame@rightline@single%
        }%
  \fi
}


%%=first=%%

\def\md@frame@background@first{%
       \setlength{\mdfboundingboxheight}{\ht\tw@+\dp\tw@}%
       \addtolength{\mdfboundingboxheight}{%
                           \mdf@innertopmargin@length%
                           +\mdf@splitbottomskip@length%
                         }%
       \rlap{\color{\mdf@backgroundcolor}%
              \rule[-\dp\tw@-\mdf@splitbottomskip@length]%
                   {\wd\tw@+\mdf@innerleftmargin@length+\mdf@innerrightmargin@length}%
                   {\mdfboundingboxheight}%
              }%
}%
 
\def\md@frame@topandleftline@first{%
           \setlength{\mdfboundingboxheight}{\ht\tw@+\dp\tw@}%
           \addtolength{\mdfboundingboxheight}{%
                           1\mdf@innertopmargin@length%
                          +1\mdf@middlelinewidth@length%
                          +\mdf@splitbottomskip@length%
                         }%
            \rlap{\color{\mdf@middlelinecolor}
               \ifbool{mdf@leftline}%
                   {%
                     \rule[-\dp\tw@-\mdf@splitbottomskip@length]%
                            {\mdf@middlelinewidth@length}%
                               {\mdfboundingboxheight-\mdf@middlelinewidth@length}%
                   }{}%
             }%
            \rlap{\color{\mdf@middlelinecolor}%
             \ifmdf@topline
                 \ifboolexpr{ bool {mdf@leftline} and bool {mdf@rightline}}%
                    {\rule[\mdfboundingboxheight-\mdf@middlelinewidth@length-\dp\tw@-\mdf@splitbottomskip@length]%
                        {\wd\tw@%
                          +\mdf@innerleftmargin@length%
                          +\mdf@innerrightmargin@length%
                          +\mdf@middlelinewidth@length%
                          +\mdf@middlelinewidth@length%
                         }{\mdf@linewidth@length}%
                    }{}%
                 \ifboolexpr{ bool {mdf@leftline} and not(bool {mdf@rightline}) }%
                    {\rule[\mdfboundingboxheight-\mdf@middlelinewidth@length-\dp\tw@-\mdf@splitbottomskip@length]%
                        {\wd\tw@%
                          +\mdf@innerleftmargin@length%
                          +\mdf@innerrightmargin@length%
                          +\mdf@middlelinewidth@length%
%                          +\mdf@middlelinewidth@length%
                         }{\mdf@linewidth@length}%
                    }{}%
                 \ifboolexpr{ not (bool {mdf@leftline}) and bool {mdf@rightline} }%
                    {%\hspace*{\mdf@middlelinewidth@length}%
                     \rule[\mdfboundingboxheight-\mdf@middlelinewidth@length-\dp\tw@-\mdf@splitbottomskip@length]%
                        {\wd\tw@%
                          +\mdf@innerleftmargin@length%
                          +\mdf@innerrightmargin@length%
                          +\mdf@middlelinewidth@length%
%                          +\mdf@middlelinewidth@length%
                         }{\mdf@linewidth@length}%
                    }{}%
                 \ifboolexpr{ not (bool {mdf@leftline}) and not( bool {mdf@rightline}) }%
                    {%\hspace*{\mdf@middlelinewidth@length}%
                     \rule[\mdfboundingboxheight-\mdf@middlelinewidth@length-\dp\tw@-\mdf@splitbottomskip@length]%
                        {\wd\tw@%
                          +\mdf@innerleftmargin@length%
                          +\mdf@innerrightmargin@length%
%                          +\mdf@middlelinewidth@length%
%                          +\mdf@middlelinewidth@length%
                         }{\mdf@linewidth@length}%
                    }{}%
              \fi%
              \ifmdf@rightline
               \ifmdf@topline\else%
                 \deflength\@tempskipb{\wd\tw@%
                          +\mdf@innerleftmargin@length%
                          +\mdf@innerrightmargin@length%
                          +2\mdf@middlelinewidth@length%
                         }%
                 \hspace*{\@tempskipb}%
               \fi%
                  \llap{\color{\mdf@middlelinecolor}%
                         \rule[-\dp\tw@-\mdf@splitbottomskip@length]{\mdf@middlelinewidth@length}%
                                {\mdfboundingboxheight-\mdf@middlelinewidth@length}%
                    }%
              \fi%
            }%
}%




\def\md@putbox@first{%%%% Ausgabe der Teilbox 1
      \leftline{%
           \null\hspace*{\mdf@leftmargin@length}%
           \md@frame@topandleftline@first%
           \ifbool{mdf@leftline}%
           {\hspace*{\mdf@middlelinewidth@length}}{}%
           \md@frame@background@first%
           \hspace*{\mdf@innerleftmargin@length}%
           {\box\tw@}%
         }%
}

%%=second=%%

\def\md@frame@background@second{%
         \setlength{\mdfboundingboxheight}{\ht\@tempboxa+\dp\@tempboxa}%
         \addtolength{\mdfboundingboxheight}{%
                    +\mdf@innerbottommargin@length%
                }%
        \rlap{\color{\mdf@backgroundcolor}%
               \rule[\dp\@tempboxa-\mdf@innerbottommargin@length]%
                    {\wd\@tempboxa+\mdf@innerleftmargin@length%
                      +\mdf@innerrightmargin@length}%
                   {\mdfboundingboxheight}%
               }%
}%
 
\def\md@frame@lines@second{%
         \setlength{\mdfboundingboxheight}{\ht\@tempboxa+\dp\@tempboxa}%
         \addtolength{\mdfboundingboxheight}{%
                    +\mdf@innerbottommargin@length%
                    +\mdf@middlelinewidth@length%
                }%
          \rlap{\color{\mdf@middlelinecolor}%
               \ifbool{mdf@leftline}%
                 {\rule[\dp\@tempboxa-\mdf@innerbottommargin@length]%
                        {\mdf@middlelinewidth@length}%
                        {\mdfboundingboxheight-\mdf@middlelinewidth@length}%
                 }{}%
               }%
          \rlap{\color{\mdf@middlelinecolor}%
                \ifbool{mdf@bottomline}%
                 {%
                   \ifboolexpr{ bool {mdf@leftline} and bool {mdf@rightline} }%
                        {\rule[\dp\@tempboxa-\mdf@innerbottommargin@length-\mdf@middlelinewidth@length]%
                           {\wd\@tempboxa+\mdf@innerleftmargin@length%
                            +\mdf@innerrightmargin@length+2\mdf@middlelinewidth@length}%
                           {\mdf@middlelinewidth@length}%
                       }{}%
                   \ifboolexpr{ not (bool {mdf@leftline}) and not(bool {mdf@rightline}) }%
                        {%
                          \rule[\dp\@tempboxa-\mdf@innerbottommargin@length-\mdf@middlelinewidth@length]%
                           {\wd\@tempboxa+\mdf@innerleftmargin@length%
                            +\mdf@innerrightmargin@length}%
                           {\mdf@middlelinewidth@length}%
                       }{}%
                    \ifboolexpr{ bool {mdf@leftline} and not( bool {mdf@rightline}) }%
                        {%
                          \rule[\dp\@tempboxa-\mdf@innerbottommargin@length-\mdf@middlelinewidth@length]%
                           {\wd\@tempboxa+\mdf@innerleftmargin@length%
                            +\mdf@innerrightmargin@length+\mdf@middlelinewidth@length}%
                           {\mdf@middlelinewidth@length}%
                       }{}%
                    \ifboolexpr{ not(bool {mdf@leftline}) and bool {mdf@rightline} }%
                        {%
                          \rule[\dp\@tempboxa-\mdf@innerbottommargin@length-\mdf@middlelinewidth@length]%
                           {\wd\@tempboxa+\mdf@innerleftmargin@length%
                            +\mdf@innerrightmargin@length+\mdf@middlelinewidth@length}%
                           {\mdf@middlelinewidth@length}%
                       }{}%
                 }{}%
               \llap{\color{\mdf@middlelinecolor}%
                     \ifbool{mdf@rightline}%
                       {\rule[\dp\@tempboxa-\mdf@innerbottommargin@length]%
                             {\mdf@middlelinewidth@length}%
                             {\mdfboundingboxheight-\mdf@middlelinewidth@length}%
                        \ifbool{mdf@bottomline}{}%
                             {\deflength\@tempskipb{\wd\@tempboxa%
                                      +\mdf@innerleftmargin@length%
                                      +\mdf@innerrightmargin@length%
                                      +2\mdf@middlelinewidth@length%
                                     }%
                             \hspace*{-\@tempskipb}%
                            }%
                      }{}%
                    }%
               }%       
}%


\def\md@putbox@second{%%%%% Ausgabe der mittleren Teilbox
  \ifvoid\@tempboxa%
  \else
      \leftline{%
         \null\hspace*{\mdf@leftmargin@length}%
         \md@frame@lines@second%
         \ifbool{mdf@leftline}%
         {\hspace*{\mdf@middlelinewidth@length}}{}%
         \md@frame@background@second%
         \hspace*{\mdf@innerleftmargin@length}%
         {\box\@tempboxa}%
        }%
  \fi%
}%


%%=middle=%%

\def\md@frame@background@middle{%
         \setlength{\mdfboundingboxheight}{\ht\tw@+\dp\tw@}%
         \addtolength{\mdfboundingboxheight}{%
                  \mdf@splitbottomskip@length%
                  }%
        \rlap{\color{\mdf@backgroundcolor}%
              \rule[-\dp\tw@-\mdf@splitbottomskip@length]%
                    {\wd\tw@+\mdf@innerleftmargin@length+\mdf@innerrightmargin@length}%
                    {\mdfboundingboxheight}%
              }%
}%
 
\def\md@frame@lines@middle{%
         \setlength{\mdfboundingboxheight}{\ht\tw@+\dp\tw@}%
         \addtolength{\mdfboundingboxheight}{%
                  \mdf@splitbottomskip@length%
                  }%
        \rlap{\color{\mdf@middlelinecolor}%
            \ifbool{mdf@leftline}%
              {%
              \rule[-\dp\tw@-\mdf@splitbottomskip@length]{\mdf@middlelinewidth@length}{\mdfboundingboxheight}%
              }{}%
            \ifbool{mdf@rightline}%
                   {%
                   \deflength{\mdfpositionx}{\wd\tw@%
                                     +\mdf@innerleftmargin@length%
                                     +\mdf@innerrightmargin@length%
                                     +\mdf@middlelinewidth@length%
                                    }%
                   \hspace*{\mdfpositionx}%
                   \llap{\color{\mdf@middlelinecolor}%
                        \rule[-\dp\tw@-\mdf@splitbottomskip@length]{\mdf@middlelinewidth@length}{\mdfboundingboxheight}%
                        \ifbool{mdf@leftline}{}{}%
                        }%
                   }{}%
          }%
}%




\def\md@putbox@middle{%%%% Ausgabe der Teilbox 1
      \leftline{%
           \null\hspace*{\mdf@leftmargin@length}%
           \md@frame@lines@middle%
           \ifbool{mdf@leftline}%
           {\hspace*{\mdf@middlelinewidth@length}}{}%
           \md@frame@background@middle%
           \hspace*{\mdf@innerleftmargin@length}%
           {\box\tw@}%
        }%
}







main/md-frame-1.mdf

%%==================================================%%
%%= Ausgabe der Box nach Vorgabe der Ausgaberoutine=%%
%%==================================================%%
%% Styledatei fuer das Paket mdframed erstellt durch
%% Marco Daniel und Elke Schubert
%% 
%% This package may be distributed under the terms of the LaTeX Project
%% Public License, as described in lppl.txt in the base LaTeX distribution.
%% Either version 1.0 or, at your option, any later version.

%%$Id: md-frame-1.mdf 105 2010-12-22 16:50:44Z marco $
%%$Rev: 105 $
%%$Author: marco $
%%$Date: 2010-12-22 17:50:44 +0100 (Mi, 22. Dez 2010) $

\def\mdversion{v0.6a}
\def\mdframedIpackagename{md-frame-1}
\def\md@frameIdate@svn$#1: #2 #3 #4-#5-#6 #7 #8${#4/#5/#6\space }

\ProvidesFile{md-frame-1.mdf}[\md@frameIdate@svn$Id: md-frame-1.mdf 105 2010-12-22 16:50:44Z marco $ \mdversion: \mdframedIpackagename]

%%Allgemeine Einstellungen fuer tikz

\def\md@tikz@settings{%
          %wenn das Innere der Doppellinie 0pt breit ist,
          %muss Grenze zwischen innerer und aeusserer Linie
          %einer Farbe zugeordnet werden
          \ifdimequal{\mdf@middlelinewidth@length}{\z@}%
                       {\ifdimequal{\mdf@innerlinewidth@length}{\z@}%
                            {\ifdimequal{\mdf@outerlinewidth@length}{\z@}%
                              {\let\mdf@middlelinecolor\mdf@backgroundcolor}%
                              {\let\mdf@middlelinecolor\mdf@outerlinecolor}%
                            }%
                            {\let\mdf@middlelinecolor\mdf@innerlinecolor}%
                        }{}%
          \ifdimequal{\mdf@innerlinewidth@length}{\z@}%
                       {\ifdimequal{\mdf@outerlinewidth@length}{\z@}%
                            {\ifdimequal{\mdf@middlelinewidth@length}{\z@}%
                              {}%
                              {\let\mdf@middlelinecolor\mdf@linecolor}%
                            }%
                            {}%
                        }{}%
        \tikzset{mdftext/.style={inner sep=0pt,outer sep=0pt}}%
        \tikzset{mdfcorners/.style={rounded corners=\mdf@roundcorner@length}}%
        \tikzset{mdfbackground/.style={fill=\mdf@backgroundcolor}}%
        \ifdimgreater{\mdf@outerlinewidth@length}{\z@}%
            {\tikzset{mdfborderA/.style={%
                         draw=\mdf@outerlinecolor,%
                         line width=2\mdf@outerlinewidth@length+\mdf@middlelinewidth@length%
                         }%
                     }%
            }%
            {\tikzset{mdfborderA/.style={}}}%
        \ifdimgreater{\mdf@innerlinewidth@length}{\z@}%
            {\tikzset{mdfborderI/.style={%
                         draw=\mdf@innerlinecolor,%
                         line width=2\mdf@innerlinewidth@length+\mdf@middlelinewidth@length%
                         }%
                     }%
            }%
            {\tikzset{mdfborderI/.style={}}}%
       \tikzset{mdfmiddle/.style={draw=\mdf@middlelinecolor,line width=\mdf@middlelinewidth@length}}%
}%



\def\md@putbox@single{%
   \leftline{\null\hspace*{\mdf@leftmargin@length}%%
       \md@tikz@settings%
        \setlength\mdfboxwidth{\wd\@tempboxa}%
        \setlength\mdfboxheight{\ht\@tempboxa+\dp\@tempboxa}%
        \begin{tikzpicture}
	         \coordinate(O)at(0,0);
                 \pgfmathsetlengthmacro\x{\mdfboxwidth+\mdf@innerrightmargin@length%
                                          +\mdf@innerleftmargin@length+%
                                          2\mdf@innerlinewidth@length+\mdf@middlelinewidth@length}
                 \pgfmathsetlengthmacro\xp{\mdf@innerleftmargin@length+%
                                          1*\mdf@innerlinewidth@length+0.5*\mdf@middlelinewidth@length}
                 \pgfmathsetlengthmacro\y{\mdfboxheight+\mdf@innertopmargin@length%
                                          +\mdf@innerbottommargin@length%
                                          +2*\mdf@innerlinewidth@length+\mdf@middlelinewidth@length}
                 \pgfmathsetlengthmacro\yp{\mdf@innerbottommargin@length%
                                          +1*\mdf@innerlinewidth@length+0.5*\mdf@middlelinewidth@length}
                 \coordinate(P)at(\x,\y);
                 \begin{scope}
		      \clip[preaction=mdfborderA]%
                           [postaction={mdfbackground,mdfborderI}]%
                           [mdfcorners](O)--(O|-P)--(P)--(P|-O)--cycle;
	         \end{scope}
                 \path[mdfmiddle,mdfcorners](O)--(O|-P)--(P)--(P|-O)--cycle;
                 \node[mdftext,anchor=south west]at(\xp,\yp){\box\@tempboxa};
       \end{tikzpicture}%
     }%
}%

\def\md@putbox@first{%
   \leftline{\null\hspace*{\mdf@leftmargin@length}%%
       \md@tikz@settings%
        \setlength\mdfboxwidth{\wd\tw@}%
        \setlength\mdfboxheight{\ht\tw@+\dp\tw@}%
        \ifdimequal{\pagegoal}{\maxdimen}{\enlargethispage{\baselineskip}}{}%
        \begin{tikzpicture}
	         \coordinate(O) at (0,0);
                 \pgfmathsetlengthmacro\x{\mdfboxwidth+\mdf@innerrightmargin@length%
                                          +\mdf@innerleftmargin@length+%
                                          2*\mdf@innerlinewidth@length+1*\mdf@middlelinewidth@length}
                 \pgfmathsetlengthmacro\xp{\mdf@innerleftmargin@length+%
                                          1*\mdf@innerlinewidth@length+0.5*\mdf@middlelinewidth@length}
                 \pgfmathsetlengthmacro\y{-\mdfboxheight-\mdf@innertopmargin@length%
                                          -1*\mdf@innerlinewidth@length-0.5*\mdf@middlelinewidth@length+0.0cm}
                 \pgfmathsetlengthmacro\yp{-\mdf@innertopmargin@length%
                                           -1*\mdf@innerlinewidth@length-0.5*\mdf@middlelinewidth@length%
                                           -0.5\mdfboxheight}
                 \coordinate(P)at(\x,\y);
                 \clip(-\mdf@outerlinewidth@length-0.5*\mdf@middlelinewidth@length,%
                       \mdf@outerlinewidth@length+0.5*\mdf@middlelinewidth@length)%
                      rectangle(\x+\mdf@outerlinewidth@length+0.5*\mdf@middlelinewidth@length,\y);
                 \begin{scope}
                     \clip[preaction=mdfborderA]%
                          [postaction={mdfbackground,mdfborderI}]%
                          [mdfcorners](O|-P)--(O)--(P|-O)--(P);
                 \end{scope}
                 \path[mdfmiddle,mdfcorners,](O|-P)--(O)--(P|-O)--(P);
                 \node[mdftext,anchor=west,inner sep=0pt,outer sep=0pt]at(\xp,\yp){\box\tw@};
%                 \draw[fill] (0,0) circle (.1cm);
%                 \draw[fill,yellow] (\x,\y) circle (.1cm);
%                 \draw[fill,orange] (\xp,\yp) circle (.05cm);
     \end{tikzpicture}%
     }%
}%


\def\md@putbox@middle{%
   \leftline{\null\hspace*{\mdf@leftmargin@length}%%
        \md@tikz@settings%
        \setlength\mdfboxwidth{\wd\tw@}%
        \setlength\mdfboxheight{\ht\tw@}%
        \setlength{\mdf@ymargin@length}{0.4\baselineskip}%
        \begin{tikzpicture}
	         \coordinate(O)at(0,0);
                 \pgfmathsetlengthmacro\x{\mdfboxwidth+\mdf@innerrightmargin@length%
                                          +\mdf@innerleftmargin@length+%
                                          2*\mdf@innerlinewidth@length+1*\mdf@middlelinewidth@length}
                 \pgfmathsetlengthmacro\xp{\mdf@innerleftmargin@length+%
                                          1*\mdf@innerlinewidth@length+0.5*\mdf@middlelinewidth@length}
                 \pgfmathsetlengthmacro\y{\mdfboxheight}
                 \pgfmathsetlengthmacro\yp{0cm}
                 \coordinate(P)at(\x,\y);
                 \clip(-\mdf@outerlinewidth@length-0.5*\mdf@middlelinewidth@length,0)%
                       rectangle(\x+\mdf@outerlinewidth@length+0.5*\mdf@middlelinewidth@length,\y);
                 \begin{scope}
                 	\path[mdfborderA](O)--(O|-P)(P)--(P|-O);
                        \clip[postaction=mdfbackground](O)--(O|-P)--(P)--(P|-O);
                        \path[mdfborderI](O)--(O|-P)(P)--(P|-O);
                 \end{scope}
                 \path[mdfmiddle](O)--(O|-P)(P)--(P|-O);
                 \node[mdftext,anchor=south west]at(\xp,\yp){\box\tw@};
       \end{tikzpicture}%
     }
}

\def\md@putbox@second{%
   \leftline{\null\hspace*{\mdf@leftmargin@length}%%
       \md@tikz@settings%
        \setlength\mdfboxwidth{\wd\@tempboxa}%
        \setlength\mdfboxheight{\ht\@tempboxa}%
        \begin{tikzpicture}
                 \coordinate(O)at(0,0);
                 \pgfmathsetlengthmacro\x{\mdfboxwidth+\mdf@innerrightmargin@length%
                                          +\mdf@innerleftmargin@length+%
                                          2*\mdf@innerlinewidth@length+1*\mdf@middlelinewidth@length}
                 \pgfmathsetlengthmacro\xp{\mdf@innerleftmargin@length+%
                                          1*\mdf@innerlinewidth@length+0.5*\mdf@middlelinewidth@length}
                 \pgfmathsetlengthmacro\y{\mdfboxheight%
                                          +\mdf@innerbottommargin@length%
                                          +1*\mdf@innerlinewidth@length+0.5*\mdf@middlelinewidth@length}
                 \pgfmathsetlengthmacro\yp{\mdf@innerbottommargin@length%
                                          +1*\mdf@innerlinewidth@length+0.5*\mdf@middlelinewidth@length}
                 \coordinate(P)at(\x,\y);
                 \clip(-\mdf@outerlinewidth@length-0.5*\mdf@middlelinewidth@length,%
                       -\mdf@outerlinewidth@length-0.5*\mdf@middlelinewidth@length)%
                      rectangle(\x+\mdf@outerlinewidth@length+0.5*\mdf@middlelinewidth@length,\y);
                 \begin{scope}
                      \clip[preaction=mdfborderA]%
                      [postaction={mdfbackground,mdfborderI}]%
                      [mdfcorners](P-|O)--(O)--(O-|P)--(P);
                 \end{scope}
                 \path[mdfmiddle,mdfcorners](P-|O)--(O)--(O-|P)--(P);
                 \node[mdftext,anchor=south west] at (\xp,\yp){\box\@tempboxa};
       \end{tikzpicture}%
     }
}
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%%Allgemeine Einstellungen fuer pstricks
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\def\mdversion{v0.6a}
\def\mdframedIIIpackagename{md-frame-3}
\def\md@frameIIIdate@svn$#1: #2 #3 #4-#5-#6 #7 #8${#4/#5/#6\space }

\ProvidesFile{md-frame-3.mdf}[\md@frameIIIdate@svn$Id: md-frame-3.mdf 105 2010-12-22 16:50:44Z marco $ \mdversion: \mdframedIIIpackagename]

\def\md@ptlength@to@pscode#1{\pst@number{#1} \pst@number\psxunit div}
\let\ptTps\md@ptlength@to@pscode\relax


\def\md@putbox@single{%
   \leftline{\null\hspace*{\mdf@leftmargin@length}%%
        \setlength\mdfboxwidth{\wd\@tempboxa}%
        \setlength\mdfboxheight{\ht\@tempboxa+\dp\@tempboxa}%
        \setlength{\mdfboundingboxheight}{%
                     \mdfboxheight%
                    +\mdf@innertopmargin@length%
                    +\mdf@innerbottommargin@length%
%                    +\mdf@middlelinewidth@length%
%                    +\mdf@middlelinewidth@length%
                  }%
         \ifbool{mdf@topline}{\addtolength{\mdfboundingboxheight}{\mdf@middlelinewidth@length}}{}%
         \ifbool{mdf@bottomline}{\addtolength{\mdfboundingboxheight}{\mdf@middlelinewidth@length}}{}%
         \setlength{\mdfboundingboxwidth}{%
                     \mdfboxwidth%
                    +\mdf@innerleftmargin@length%
                    +\mdf@innerrightmargin@length%
%                    +\mdf@middlelinewidth@length%
%                    +\mdf@middlelinewidth@length%
                  }%
       \ifbool{mdf@leftline}{\addtolength{\mdfboundingboxwidth}{\mdf@middlelinewidth@length}}{}%
       \ifbool{mdf@rightline}{\addtolength{\mdfboundingboxwidth}{\mdf@middlelinewidth@length}}{}%
       \psset{linearc=\mdf@roundcorner@length,cornersize=absolute,}%
       \expandafter\psset\expandafter{\mdf@psset@local}%
        \psset{unit=1truecm}%
        \begin{pspicture}(0,0)(\mdfboundingboxwidth,\mdfboundingboxheight)
             \ifboolexpr{     bool {mdf@topline} and bool {mdf@bottomline}
                          and bool {mdf@leftline} and bool {mdf@rightline}
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (\mdf@middlelinewidth@length,\mdf@middlelinewidth@length)%
                                (! \ptTps{\mdfboundingboxwidth}
                                   \ptTps{\mdf@middlelinewidth@length} neg add  %X-Koord
                                   \ptTps{\mdfboundingboxheight}
                                   \ptTps{\mdf@middlelinewidth@length} neg add  %Y-Koord
                                )
                      \psframe[linewidth=\mdf@middlelinewidth@length,
                               linecolor=\mdf@linecolor,
                                cornersize=absolute,
                                fillstyle=none,]%
                          (0,0)(\mdfboundingboxwidth,\mdfboundingboxheight)%
                       \rput(! \ptTps{\mdf@middlelinewidth@length}
                              \ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add add %X-Koord
                              \ptTps{\mdf@middlelinewidth@length} 
                              \ptTps{\mdf@innerbottommargin@length}
                              \ptTps{\mdfboxheight} 0.5 mul add add %Y-Koord
                           ){\box\@tempboxa}
                     }{}%
             \ifboolexpr{     bool {mdf@topline} and bool {mdf@bottomline}
                          and not (bool {mdf@leftline}) and bool {mdf@rightline}
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (0,\mdf@middlelinewidth@length)%
                                (! \ptTps{\mdfboundingboxwidth}
                                   \ptTps{\mdf@middlelinewidth@length} neg add  %X-Koord
                                   \ptTps{\mdfboundingboxheight}
                                   \ptTps{\mdf@middlelinewidth@length} neg add  %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! 0  %X-Koord
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul %Y-Koord
                       )%
                       (! \ptTps{\mdfboundingboxwidth}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul %Y-Koord
                       )%
                       (! \ptTps{\mdfboundingboxwidth}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          \ptTps{\mdfboundingboxheight} 
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %Y-Koord
                       )%
                       (! 0  %X-Koord
                          \ptTps{\mdfboundingboxheight} 
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %Y-Koord
                       )%
                       \rput(!\ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add  %X-Koord
                              \ptTps{\mdf@middlelinewidth@length} 
                              \ptTps{\mdf@innerbottommargin@length}
                              \ptTps{\mdfboxheight} 0.5 mul add add %Y-Koord
                           ){\box\@tempboxa}
                      }{}%
              \ifboolexpr{     bool {mdf@topline} and bool {mdf@bottomline}
                          and bool {mdf@leftline} and not( bool {mdf@rightline})
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (\mdf@middlelinewidth@length,\mdf@middlelinewidth@length)%
                                (! \ptTps{\mdfboundingboxwidth} %X-Koord
                                   \ptTps{\mdfboundingboxheight}
                                   \ptTps{\mdf@middlelinewidth@length} neg add  %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdfboundingboxwidth} %X-Koord
                          \ptTps{\mdfboundingboxheight}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %Y-Koord
                       )%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          \ptTps{\mdfboundingboxheight}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %Y-Koord
                       )%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul %Y-Koord
                       )%
                       (! \ptTps{\mdfboundingboxwidth} %X-Koord
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul %Y-Koord
                       )%
                       \rput(! \ptTps{\mdf@middlelinewidth@length}
                              \ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add add %X-Koord
                              \ptTps{\mdf@middlelinewidth@length} 
                              \ptTps{\mdf@innerbottommargin@length}
                              \ptTps{\mdfboxheight} 0.5 mul add add %Y-Koord
                           ){\box\@tempboxa}
                     }{}% 
               \ifboolexpr{   not(  bool {mdf@topline}) and bool {mdf@bottomline}
                          and bool {mdf@leftline} and  bool {mdf@rightline}
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (\mdf@middlelinewidth@length,\mdf@middlelinewidth@length)%
                                (! \ptTps{\mdfboundingboxwidth}
                                   \ptTps{\mdf@middlelinewidth@length} neg add %X-Koord
                                   \ptTps{\mdfboundingboxheight} %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          \ptTps{\mdfboundingboxheight} %Y-Koord
                       )%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul %Y-Koord
                       )%
                       (! \ptTps{\mdfboundingboxwidth}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul %Y-Koord
                       )%
                       (! \ptTps{\mdfboundingboxwidth} 
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          \ptTps{\mdfboundingboxheight} %Y-Koord
                       )%  
                      \rput(! \ptTps{\mdf@middlelinewidth@length}
                              \ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add add %X-Koord
                              \ptTps{\mdf@middlelinewidth@length} 
                              \ptTps{\mdf@innerbottommargin@length}
                              \ptTps{\mdfboxheight} 0.5 mul add add %Y-Koord
                           ){\box\@tempboxa}
                     }{}%     
                \ifboolexpr{  bool {mdf@topline} and not (bool {mdf@bottomline})
                          and bool {mdf@leftline} and  bool {mdf@rightline}
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (\mdf@middlelinewidth@length,0)%
                                (! \ptTps{\mdfboundingboxwidth}
                                   \ptTps{\mdf@middlelinewidth@length} neg add %X-Koord
                                   \ptTps{\mdfboundingboxheight}
                                   \ptTps{\mdf@middlelinewidth@length} neg add %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                           0 %Y-Koord
                       )%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          \ptTps{\mdfboundingboxheight}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add  %Y-Koord
                       )%
                       (! \ptTps{\mdfboundingboxwidth} 
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          \ptTps{\mdfboundingboxheight}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add  %Y-Koord
                       )%  
                       (! \ptTps{\mdfboundingboxwidth} 
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                           0 %Y-Koord
                       )%
                      \rput(! \ptTps{\mdf@middlelinewidth@length}
                              \ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add add %X-Koord
                              \ptTps{\mdf@innerbottommargin@length}
                              \ptTps{\mdfboxheight} 0.5 mul add %Y-Koord
                           ){\box\@tempboxa}
                     }{}% 
                 \ifboolexpr{ not( bool {mdf@topline}) and not (bool {mdf@bottomline})
                          and bool {mdf@leftline} and  bool {mdf@rightline}
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (\mdf@middlelinewidth@length,0)%
                                (! \ptTps{\mdfboundingboxwidth}
                                   \ptTps{\mdf@middlelinewidth@length} neg add %X-Koord
                                   \ptTps{\mdfboundingboxheight} %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                           0 %Y-Koord
                       )%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          \ptTps{\mdfboundingboxheight}
                       )%
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdfboundingboxwidth} 
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          \ptTps{\mdfboundingboxheight} %Y-Koord
                       )%  
                       (! \ptTps{\mdfboundingboxwidth} 
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                           0 %Y-Koord
                       )%
                      \rput(! \ptTps{\mdf@middlelinewidth@length}
                              \ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add add %X-Koord
                              \ptTps{\mdf@innerbottommargin@length}
                              \ptTps{\mdfboxheight} 0.5 mul add %Y-Koord
                           ){\box\@tempboxa}
                     }{}%    
             \ifboolexpr{     bool {mdf@topline} and bool {mdf@bottomline}
                          and not (bool {mdf@leftline}) and not(bool {mdf@rightline})
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (0,\mdf@middlelinewidth@length)%
                                (! \ptTps{\mdfboundingboxwidth} %X-Koord
                                   \ptTps{\mdfboundingboxheight}
                                   \ptTps{\mdf@middlelinewidth@length} neg add  %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! 0  %X-Koord
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul %Y-Koord
                       )%
                       (! \ptTps{\mdfboundingboxwidth} %X-Koord
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul %Y-Koord
                       )%
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdfboundingboxwidth}  %X-Koord
                          \ptTps{\mdfboundingboxheight} 
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %Y-Koord
                       )%
                       (! 0  %X-Koord
                          \ptTps{\mdfboundingboxheight} 
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %Y-Koord
                       )%
                       \rput(!\ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add  %X-Koord
                              \ptTps{\mdf@middlelinewidth@length} 
                              \ptTps{\mdf@innerbottommargin@length}
                              \ptTps{\mdfboxheight} 0.5 mul add add %Y-Koord
                           ){\box\@tempboxa}
                      }{}%
              \ifboolexpr{ not( bool {mdf@topline}) and not (bool {mdf@bottomline})
                          and bool {mdf@leftline} and  not( bool {mdf@rightline})
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (\mdf@middlelinewidth@length,0)%
                                (! \ptTps{\mdfboundingboxwidth}  %X-Koord
                                   \ptTps{\mdfboundingboxheight} %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                           0 %Y-Koord
                       )%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          \ptTps{\mdfboundingboxheight}
                       )%
                      \rput(! \ptTps{\mdf@middlelinewidth@length}
                              \ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add add %X-Koord
                              \ptTps{\mdf@innerbottommargin@length}
                              \ptTps{\mdfboxheight} 0.5 mul add %Y-Koord
                           ){\box\@tempboxa}
                     }{}%    
              \ifboolexpr{ not( bool {mdf@topline}) and not (bool {mdf@bottomline})
                          and not(bool {mdf@leftline}) and  bool {mdf@rightline}
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (!0 0)%
                                (! \ptTps{\mdfboundingboxwidth}
                                   \ptTps{\mdf@middlelinewidth@length} neg add %X-Koord
                                   \ptTps{\mdfboundingboxheight} %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdfboundingboxwidth} 
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          \ptTps{\mdfboundingboxheight} %Y-Koord
                       )%  
                       (! \ptTps{\mdfboundingboxwidth} 
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                           0 %Y-Koord
                       )%
                      \rput(! \ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add %X-Koord
                              \ptTps{\mdf@innerbottommargin@length}
                              \ptTps{\mdfboxheight} 0.5 mul add %Y-Koord
                           ){\box\@tempboxa}
                     }{}% 
             \ifboolexpr{    not( bool {mdf@topline}) and bool {mdf@bottomline}
                          and not (bool {mdf@leftline}) and not(bool {mdf@rightline})
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (0,\mdf@middlelinewidth@length)%
                                (! \ptTps{\mdfboundingboxwidth} %X-Koord
                                   \ptTps{\mdfboundingboxheight} %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! 0  %X-Koord
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul %Y-Koord
                       )%
                       (! \ptTps{\mdfboundingboxwidth} %X-Koord
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul %Y-Koord
                       )%
                       \rput(!\ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add  %X-Koord
                              \ptTps{\mdf@middlelinewidth@length} 
                              \ptTps{\mdf@innerbottommargin@length}
                              \ptTps{\mdfboxheight} 0.5 mul add add %Y-Koord
                           ){\box\@tempboxa}
                      }{}%
              \ifboolexpr{     bool {mdf@topline} and not (bool {mdf@bottomline})
                          and not (bool {mdf@leftline}) and not(bool {mdf@rightline})
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (0,0)%
                                (! \ptTps{\mdfboundingboxwidth} %X-Koord
                                   \ptTps{\mdfboundingboxheight}
                                   \ptTps{\mdf@middlelinewidth@length} neg add  %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdfboundingboxwidth}  %X-Koord
                          \ptTps{\mdfboundingboxheight} 
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %Y-Koord
                       )%
                       (! 0  %X-Koord
                          \ptTps{\mdfboundingboxheight} 
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %Y-Koord
                       )%
                       \rput(!\ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add  %X-Koord
                              \ptTps{\mdf@innerbottommargin@length}
                              \ptTps{\mdfboxheight} 0.5 mul add %Y-Koord
                           ){\box\@tempboxa}
                      }{}%  \psgrid
        \end{pspicture}%
     }%
}






\def\md@putbox@first{%
   \leftline{\null\hspace*{\mdf@leftmargin@length}%%
        \setlength\mdfboxwidth{\wd\tw@}%
        \setlength\mdfboxheight{\ht\tw@+\dp\tw@}%
        \setlength{\mdfboundingboxheight}{%
                    +\mdfboxheight%
                    +\mdf@innertopmargin@length%
                    +\mdf@splitbottomskip@length%
                  }%
         \ifbool{mdf@topline}{\addtolength{\mdfboundingboxheight}{\mdf@middlelinewidth@length}}{}%
         \setlength{\mdfboundingboxwidth}{%
                    +\mdf@innerleftmargin@length%
                    +\mdfboxwidth
                    +\mdf@innerrightmargin@length%
                  }%
         \ifbool{mdf@leftline}{\addtolength{\mdfboundingboxwidth}{\mdf@middlelinewidth@length}}{}%
         \ifbool{mdf@rightline}{\addtolength{\mdfboundingboxwidth}{\mdf@middlelinewidth@length}}{}%
         \psset{linearc=\mdf@roundcorner@length}%
         \expandafter\psset\expandafter{\mdf@psset@local}%
         \psset{unit=1truecm}%
         \ifdimgreater{\mdfboundingboxheight}{\vsize}
                {\begin{pspicture}(0,0)(\mdfboundingboxwidth,\vsize)}
                {\begin{pspicture}(0,0)(\mdfboundingboxwidth,\mdfboundingboxheight)}
              \ifboolexpr{     bool {mdf@topline} and bool {mdf@rightline}
                          and bool {mdf@leftline} 
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (\mdf@middlelinewidth@length,0)%
                                (! \ptTps{\mdfboundingboxwidth} 
                                   \ptTps{\mdf@middlelinewidth@length} neg add %X-Koord
                                   \ptTps{\mdfboundingboxheight}
                                   \ptTps{\mdf@middlelinewidth@length} neg add  %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          0 %Y-Koord
                       )%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          \ptTps{\mdfboundingboxheight}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %Y-Koord
                       )%
                       (! \ptTps{\mdfboundingboxwidth}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          \ptTps{\mdfboundingboxheight}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %Y-Koord
                       )%
                       (! \ptTps{\mdfboundingboxwidth}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          0 %Y-Koord
                       )%
                       \rput(! \ptTps{\mdf@middlelinewidth@length}
                              \ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add add %X-Koord
                              \ptTps{\mdf@splitbottomskip@length}
                              \ptTps{\mdfboxheight} 0.5 mul  add %Y-Koord
                           ){\box\tw@}
                     }{}%
              \ifboolexpr{    not( bool {mdf@topline}) and bool {mdf@rightline}
                          and bool {mdf@leftline} 
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (\mdf@middlelinewidth@length,0)%
                                (! \ptTps{\mdfboundingboxwidth} 
                                   \ptTps{\mdf@middlelinewidth@length} neg add %X-Koord
                                   \ptTps{\mdfboundingboxheight} %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          0 %Y-Koord
                       )%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          \ptTps{\mdfboundingboxheight} %Y-Koord
                       )%
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdfboundingboxwidth}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          \ptTps{\mdfboundingboxheight} %Y-Koord
                       )%
                       (! \ptTps{\mdfboundingboxwidth}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          0 %Y-Koord
                       )%
                       \rput(! \ptTps{\mdf@middlelinewidth@length}
                              \ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add add %X-Koord
                              \ptTps{\mdf@splitbottomskip@length}
                              \ptTps{\mdfboxheight} 0.5 mul  add %Y-Koord
                           ){\box\tw@}
                     }{}%       
               \ifboolexpr{    not( bool {mdf@topline}) and not(bool {mdf@rightline})
                          and bool {mdf@leftline} 
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (\mdf@middlelinewidth@length,0)%
                                (! \ptTps{\mdfboundingboxwidth} %X-Koord
                                   \ptTps{\mdfboundingboxheight} %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          0 %Y-Koord
                       )%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          \ptTps{\mdfboundingboxheight} %Y-Koord
                       )%
                       \rput(! \ptTps{\mdf@middlelinewidth@length}
                              \ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add add %X-Koord
                              \ptTps{\mdf@splitbottomskip@length}
                              \ptTps{\mdfboxheight} 0.5 mul  add %Y-Koord
                           ){\box\tw@}
                     }{}%  
               \ifboolexpr{    not( bool {mdf@topline}) and bool {mdf@rightline}
                          and not( bool {mdf@leftline} )
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (0,0)%
                                (! \ptTps{\mdfboundingboxwidth} 
                                   \ptTps{\mdf@middlelinewidth@length} neg add %X-Koord
                                   \ptTps{\mdfboundingboxheight} %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdfboundingboxwidth}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          \ptTps{\mdfboundingboxheight} %Y-Koord
                       )%
                       (! \ptTps{\mdfboundingboxwidth}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          0 %Y-Koord
                       )%
                       \rput(!\ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add %X-Koord
                              \ptTps{\mdf@splitbottomskip@length}
                              \ptTps{\mdfboxheight} 0.5 mul  add %Y-Koord
                           ){\box\tw@}
                     }{}%              
               \ifboolexpr{     bool {mdf@topline} and not(bool {mdf@rightline})
                          and not(bool {mdf@leftline} )
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (0,0)%
                                (! \ptTps{\mdfboundingboxwidth} %X-Koord
                                   \ptTps{\mdfboundingboxheight}
                                   \ptTps{\mdf@middlelinewidth@length} neg add  %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! 0 %X-Koord
                          \ptTps{\mdfboundingboxheight}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %Y-Koord
                       )%
                       (! \ptTps{\mdfboundingboxwidth} %X-Koord
                          \ptTps{\mdfboundingboxheight}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %Y-Koord
                       )%
                       \rput(! \ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add %X-Koord
                              \ptTps{\mdf@splitbottomskip@length}
                              \ptTps{\mdfboxheight} 0.5 mul  add %Y-Koord
                           ){\box\tw@}
                     }{}% 
                \ifboolexpr{    not(bool {mdf@topline}) and not(bool {mdf@rightline})
                          and not(bool {mdf@leftline} )
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (0,0)%
                                (! \ptTps{\mdfboundingboxwidth} %X-Koord
                                   \ptTps{\mdfboundingboxheight} %Y-Koord
                                )
                       \rput(! \ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add %X-Koord
                              \ptTps{\mdf@splitbottomskip@length}
                              \ptTps{\mdfboxheight} 0.5 mul  add %Y-Koord
                           ){\box\tw@}
                     }{}%  
           \end{pspicture}%
     }%
}



\def\md@putbox@middle{%
   \leftline{\null\hspace*{\mdf@leftmargin@length}%%
        \setlength\mdfboxwidth{\wd\tw@}%
        \setlength\mdfboxheight{\ht\tw@+\dp\tw@}%
        \setlength{\mdfboundingboxheight}{%
                    +\mdfboxheight%
                    +\mdf@splitbottomskip@length%
                  }%
         \setlength{\mdfboundingboxwidth}{%
                    +\mdf@innerleftmargin@length%
                    +\mdfboxwidth%
                    +\mdf@innerrightmargin@length%
                  }%
         \ifbool{mdf@leftline}{\addtolength{\mdfboundingboxwidth}{\mdf@middlelinewidth@length}}{}%
         \ifbool{mdf@rightline}{\addtolength{\mdfboundingboxwidth}{\mdf@middlelinewidth@length}}{}%
         \expandafter\psset\expandafter{\mdf@psset@local}%
         \psset{linearc=\mdf@roundcorner@length}%
         \psset{unit=1truecm}%
         \ifdimgreater{\mdfboundingboxheight}{\vsize}
                {\begin{pspicture}(0,0)(\mdfboundingboxwidth,\vsize)}
                {\begin{pspicture}(0,0)(\mdfboundingboxwidth,\mdfboundingboxheight)}
              \ifboolexpr{    bool {mdf@rightline} and bool {mdf@leftline} 
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (\mdf@middlelinewidth@length,0)%
                                (! \ptTps{\mdfboundingboxwidth} 
                                   \ptTps{\mdf@middlelinewidth@length} neg add %X-Koord
                                   \ptTps{\mdfboundingboxheight} %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          0 %Y-Koord
                       )%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          \ptTps{\mdfboundingboxheight}  %Y-Koord
                       )%
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdfboundingboxwidth}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          0 %Y-Koord
                       )%
                       (! \ptTps{\mdfboundingboxwidth}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          \ptTps{\mdfboundingboxheight} %Y-Koord
                       )%
                       \rput(! \ptTps{\mdf@middlelinewidth@length}
                              \ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add add %X-Koord
                              \ptTps{\mdf@splitbottomskip@length}
                              \ptTps{\mdfboxheight} 0.5 mul add %Y-Koord
                           ){\box\tw@}
                     }{}%
               \ifboolexpr{    bool {mdf@rightline} and not(bool {mdf@leftline})
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (0,0)%
                                (! \ptTps{\mdfboundingboxwidth} 
                                   \ptTps{\mdf@middlelinewidth@length} neg add %X-Koord
                                   \ptTps{\mdfboundingboxheight} %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdfboundingboxwidth}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          0 %Y-Koord
                       )%
                       (! \ptTps{\mdfboundingboxwidth}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          \ptTps{\mdfboundingboxheight} %Y-Koord
                       )%
                       \rput(! \ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add %X-Koord
                              \ptTps{\mdf@splitbottomskip@length}
                              \ptTps{\mdfboxheight} 0.5 mul add %Y-Koord
                           ){\box\tw@}
                     }{}%  
               \ifboolexpr{   not( bool {mdf@rightline})  and bool {mdf@leftline} 
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (\mdf@middlelinewidth@length,0)%
                                (! \ptTps{\mdfboundingboxwidth} %X-Koord
                                   \ptTps{\mdfboundingboxheight} %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          0 %Y-Koord
                       )%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          \ptTps{\mdfboundingboxheight}  %Y-Koord
                       )%
                       \rput(! \ptTps{\mdf@middlelinewidth@length}
                              \ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add add %X-Koord
                              \ptTps{\mdf@splitbottomskip@length}
                              \ptTps{\mdfboxheight} 0.5 mul add %Y-Koord
                           ){\box\tw@}
                     }{}%                    
                \ifboolexpr{(
                             not(bool {mdf@rightline}) and not(bool {mdf@leftline})
                             and bool {mdf@topline} and not( bool {mdf@bottomline})
                             )
                             or
                             (
                             not(bool {mdf@rightline}) and not(bool {mdf@leftline})
                             and not (bool {mdf@topline}) and not( bool {mdf@bottomline})
                             )
                             or
                             (
                             not(bool {mdf@rightline}) and not(bool {mdf@leftline})
                             and not (bool {mdf@topline}) and bool {mdf@bottomline}
                             )
                              or
                             (
                             not(bool {mdf@rightline}) and not(bool {mdf@leftline})
                             and bool {mdf@topline} and bool {mdf@bottomline}
                             )  
                       }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (0,0)%
                                (! \ptTps{\mdfboundingboxwidth}  %X-Koord
                                   \ptTps{\mdfboundingboxheight} %Y-Koord
                                )
                       \rput(! \ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add %X-Koord
                              \ptTps{\mdf@splitbottomskip@length}
                              \ptTps{\mdfboxheight} 0.5 mul add %Y-Koord
                           ){\box\tw@}
                     }{}%  
       \end{pspicture}%
     }%
}

\def\md@putbox@second{
   \leftline{\null\hspace*{\mdf@leftmargin@length}%%
        \setlength\mdfboxwidth{\wd\@tempboxa}%
        \setlength\mdfboxheight{\ht\@tempboxa+\dp\@tempboxa}%
        \setlength{\mdfboundingboxheight}{%
                    +\mdfboxheight%
                    +\mdf@innerbottommargin@length%
                  }%
         \ifbool{mdf@bottomline}{\addtolength{\mdfboundingboxheight}{\mdf@middlelinewidth@length}}{}%
         \setlength{\mdfboundingboxwidth}{%
                    +\mdf@innerleftmargin@length%
                    +\mdfboxwidth
                    +\mdf@innerrightmargin@length%
                  }%
         \ifbool{mdf@leftline}{\addtolength{\mdfboundingboxwidth}{\mdf@middlelinewidth@length}}{}%
         \ifbool{mdf@rightline}{\addtolength{\mdfboundingboxwidth}{\mdf@middlelinewidth@length}}{}%
         \expandafter\psset\expandafter{\mdf@psset@local}
         \psset{linearc=\mdf@roundcorner@length}%
         \psset{unit=1truecm}%
         \begin{pspicture}(0,0)(\mdfboundingboxwidth,\mdfboundingboxheight)
              \ifboolexpr{     bool {mdf@bottomline} and bool {mdf@rightline}
                          and bool {mdf@leftline} 
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (\mdf@middlelinewidth@length,\mdf@middlelinewidth@length)%
                                (! \ptTps{\mdfboundingboxwidth} 
                                   \ptTps{\mdf@middlelinewidth@length} neg add %X-Koord
                                   \ptTps{\mdfboundingboxheight} %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          \ptTps{\mdfboundingboxheight} %Y-Koord
                       )%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul %Y-Koord
                       )%
                       (! \ptTps{\mdfboundingboxwidth}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul %Y-Koord
                       )%
                       (! \ptTps{\mdfboundingboxwidth}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          \ptTps{\mdfboundingboxheight} %Y-Koord
                       )%
                       \rput(! \ptTps{\mdf@middlelinewidth@length}
                              \ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add add %X-Koord
                              \ptTps{\mdf@middlelinewidth@length} 
                              \ptTps{\mdf@innerbottommargin@length}
                              \ptTps{\mdfboxheight} 0.5 mul add add %Y-Koord
                           ){\box\@tempboxa}
                     }{}%
               \ifboolexpr{   not( bool {mdf@bottomline}) and bool {mdf@rightline}
                          and bool {mdf@leftline} 
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (\mdf@middlelinewidth@length,0)%
                                (! \ptTps{\mdfboundingboxwidth} 
                                   \ptTps{\mdf@middlelinewidth@length} neg add %X-Koord
                                   \ptTps{\mdfboundingboxheight} %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          \ptTps{\mdfboundingboxheight} %Y-Koord
                       )%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          0 %Y-Koord
                       )%
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdfboundingboxwidth}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          0 %Y-Koord
                       )%
                       (! \ptTps{\mdfboundingboxwidth}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          \ptTps{\mdfboundingboxheight} %Y-Koord
                       )%
                       \rput(! \ptTps{\mdf@middlelinewidth@length}
                              \ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add add %X-Koord
                              \ptTps{\mdf@innerbottommargin@length}
                              \ptTps{\mdfboxheight} 0.5 mul  add %Y-Koord
                           ){\box\@tempboxa}
                     }{}%                    
               \ifboolexpr{   not( bool {mdf@bottomline}) and not(bool {mdf@rightline})
                          and bool {mdf@leftline} 
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (\mdf@middlelinewidth@length,0)%
                                (! \ptTps{\mdfboundingboxwidth} %X-Koord
                                   \ptTps{\mdfboundingboxheight} %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          \ptTps{\mdfboundingboxheight} %Y-Koord
                       )%
                       (! \ptTps{\mdf@middlelinewidth@length} 0.5 mul %X-Koord
                          0 %Y-Koord
                       )%
                       \rput(! \ptTps{\mdf@middlelinewidth@length}
                              \ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add add %X-Koord
                              \ptTps{\mdf@innerbottommargin@length}
                              \ptTps{\mdfboxheight} 0.5 mul  add %Y-Koord
                           ){\box\@tempboxa}
                     }{}%  
               \ifboolexpr{   not( bool {mdf@bottomline}) and bool {mdf@rightline}
                          and not(bool {mdf@leftline})
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (0,0)%
                                (! \ptTps{\mdfboundingboxwidth} 
                                   \ptTps{\mdf@middlelinewidth@length} neg add %X-Koord
                                   \ptTps{\mdfboundingboxheight} %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! \ptTps{\mdfboundingboxwidth}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          0 %Y-Koord
                       )%
                       (! \ptTps{\mdfboundingboxwidth}
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul neg add %X-Koord
                          \ptTps{\mdfboundingboxheight} %Y-Koord
                       )%
                       \rput(! \ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add %X-Koord
                              \ptTps{\mdf@innerbottommargin@length}
                              \ptTps{\mdfboxheight} 0.5 mul  add %Y-Koord
                           ){\box\@tempboxa}
                     }{}%  
               \ifboolexpr{  bool {mdf@bottomline} and not(bool {mdf@rightline})
                          and not(bool {mdf@leftline})
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (0,\mdf@middlelinewidth@length)%
                                (! \ptTps{\mdfboundingboxwidth}  %X-Koord
                                   \ptTps{\mdfboundingboxheight} %Y-Koord
                                )
                       \psline[linewidth=\mdf@middlelinewidth,
                                linecolor=\mdf@linecolor,fillstyle=none,]%
                       (! 0 %X-Koord
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul %Y-Koord
                       )%
                       (! \ptTps{\mdfboundingboxwidth} %X-Koord
                          \ptTps{\mdf@middlelinewidth@length} 0.5 mul %Y-Koord
                       )%
                       \rput(! \ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add %X-Koord
                              \ptTps{\mdf@middlelinewidth@length}
                              \ptTps{\mdf@innerbottommargin@length}
                              \ptTps{\mdfboxheight} 0.5 mul add add %Y-Koord
                           ){\box\@tempboxa}
                     }{}%  
                \ifboolexpr{  not(bool {mdf@bottomline}) and not(bool {mdf@rightline})
                          and not(bool {mdf@leftline})
                        }%
                      {\psframe[linecolor=\mdf@backgroundcolor,fillstyle=solid,%
                                fillcolor=\mdf@backgroundcolor,linestyle=solid,
                                linewidth=\mdf@middlelinewidth@length]%
                                (0,0)%
                                (! \ptTps{\mdfboundingboxwidth}  %X-Koord
                                   \ptTps{\mdfboundingboxheight} %Y-Koord
                                )
                       \rput(! \ptTps{\mdf@innerleftmargin@length}
                              \ptTps{\mdfboxwidth} 0.5 mul add %X-Koord
                              \ptTps{\mdf@innerbottommargin@length}
                              \ptTps{\mdfboxheight} 0.5 mul add %Y-Koord
                           ){\box\@tempboxa}
                     }{}%  
       \end{pspicture}%
     }%
}

\endinput
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%eof
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%eof
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%%
%% This is file `utf8.def',
%% generated with the docstrip utility.
%%
%% The original source files were:
%%
%% utf8ienc.dtx  (with options: `utf8')
%% 
%% This is a generated file.
%% 
%% Copyright 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
%% The LaTeX3 Project and any individual authors listed elsewhere
%% in this file.
%% 
%% This file was generated from file(s) of the LaTeX base system.
%% --------------------------------------------------------------
%% 
%% It may be distributed and/or modified under the
%% conditions of the LaTeX Project Public License, either version 1.3c
%% of this license or (at your option) any later version.
%% The latest version of this license is in
%%    http://www.latex-project.org/lppl.txt
%% and version 1.3c or later is part of all distributions of LaTeX
%% version 2005/12/01 or later.
%% 
%% This file has the LPPL maintenance status "maintained".
%% 
%% This file may only be distributed together with a copy of the LaTeX
%% base system. You may however distribute the LaTeX base system without
%% such generated files.
%% 
%% The list of all files belonging to the LaTeX base distribution is
%% given in the file `manifest.txt'. See also `legal.txt' for additional
%% information.
%% 
%% The list of derived (unpacked) files belonging to the distribution
%% and covered by LPPL is defined by the unpacking scripts (with
%% extension .ins) which are part of the distribution.
\ProvidesFile{utf8.def}
   [2008/04/05 v1.1m UTF-8 support for inputenc]
\makeatletter
\catcode`\ \saved@space@catcode
\def\UTFviii@two@octets#1#2{\expandafter
    \UTFviii@defined\csname u8:#1\string#2\endcsname}
\def\UTFviii@three@octets#1#2#3{\expandafter
    \UTFviii@defined\csname u8:#1\string#2\string#3\endcsname}
\def\UTFviii@four@octets#1#2#3#4{\expandafter
    \UTFviii@defined\csname u8:#1\string#2\string#3\string#4\endcsname}
\def\UTFviii@defined#1{%
  \ifx#1\relax
      \PackageError{inputenc}{Unicode\space char\space \string#1\space
                              not\space set\space up\space
                              for\space use\space with\space LaTeX}\@eha
  \else\expandafter
    #1%
  \fi
}
\begingroup
\catcode`\~13
\catcode`\"12
\def\UTFviii@loop{%
  \uccode`\~\count@
  \uppercase\expandafter{\UTFviii@tmp}%
  \advance\count@\@ne
  \ifnum\count@<\@tempcnta
  \expandafter\UTFviii@loop
  \fi}
    \count@"C2
    \@tempcnta"E0
    \def\UTFviii@tmp{\xdef~{\noexpand\UTFviii@two@octets\string~}}
\UTFviii@loop
    \count@"E0
    \@tempcnta"F0
    \def\UTFviii@tmp{\xdef~{\noexpand\UTFviii@three@octets\string~}}
\UTFviii@loop
    \count@"F0
    \@tempcnta"F4
    \def\UTFviii@tmp{\xdef~{\noexpand\UTFviii@four@octets\string~}}
\UTFviii@loop
\endgroup
\@inpenc@test
\ifx\@begindocumenthook\@undefined
  \makeatother
  \endinput \fi
\begingroup
\catcode`\"=12
\catcode`\<=12
\catcode`\.=12
\catcode`\,=12
\catcode`\;=12
\catcode`\!=12
\catcode`\~=13
\gdef\DeclareUnicodeCharacter#1#2{%
   \count@"#1\relax
   \wlog{ \space\space defining Unicode char U+#1 (decimal \the\count@)}%
   \begingroup
    \parse@XML@charref
    \def\UTFviii@two@octets##1##2{\csname u8:##1\string##2\endcsname}%
    \def\UTFviii@three@octets##1##2##3{\csname u8:##1%
                                     \string##2\string##3\endcsname}%
    \def\UTFviii@four@octets##1##2##3##4{\csname u8:##1%
                           \string##2\string##3\string##4\endcsname}%
    \expandafter\expandafter\expandafter
    \expandafter\expandafter\expandafter
    \expandafter
     \gdef\UTFviii@tmp{\IeC{#2}}%
   \endgroup
}
\gdef\parse@XML@charref{%
  \ifnum\count@<"A0\relax
     \PackageError{inputenc}{Cannot\space define\space Unicode\space
                             char\space value\space <\space 00A0}\@eha
  \else\ifnum\count@<"800\relax
     \parse@UTFviii@a,%
     \parse@UTFviii@b C\UTFviii@two@octets.,%
  \else\ifnum\count@<"10000\relax
     \parse@UTFviii@a;%
     \parse@UTFviii@a,%
     \parse@UTFviii@b E\UTFviii@three@octets.{,;}%
   \else
     \parse@UTFviii@a;%
     \parse@UTFviii@a,%
     \parse@UTFviii@a!%
     \parse@UTFviii@b F\UTFviii@four@octets.{!,;}%
    \fi
    \fi
  \fi
}
\gdef\parse@UTFviii@a#1{%
     \@tempcnta\count@
     \divide\count@ 64
     \@tempcntb\count@
     \multiply\count@ 64
     \advance\@tempcnta-\count@
     \advance\@tempcnta 128
     \uccode`#1\@tempcnta
     \count@\@tempcntb}
\gdef\parse@UTFviii@b#1#2#3#4{%
     \advance\count@ "#10\relax
     \uccode`#3\count@
     \uppercase{\gdef\UTFviii@tmp{#2#3#4}}}
\endgroup
\@onlypreamble\DeclareUnicodeCharacter
\@onlypreamble\parse@XML@charref
\@onlypreamble\parse@UTFviii@a
\@onlypreamble\parse@UTFviii@b
\begingroup
  \def\cdp@elt#1#2#3#4{%
    \wlog{Now handling font encoding #1 ...}%
    \lowercase{%
        \InputIfFileExists{utf8plain.dfu}}%
           {\wlog{... processing UTF-8 mapping file for font %
                     encoding #1}%
            \catcode`\ 9\relax}%
          {\wlog{... no UTF-8 mapping file for font encoding #1}}%
  }
  \cdp@list
\endgroup
\def\DeclareFontEncoding@#1#2#3{%
  \expandafter
  \ifx\csname T@#1\endcsname\relax
    \def\cdp@elt{\noexpand\cdp@elt}%
    \xdef\cdp@list{\cdp@list\cdp@elt{#1}%
                    {\default@family}{\default@series}%
                    {\default@shape}}%
    \expandafter\let\csname#1-cmd\endcsname\@changed@cmd
    \begingroup
      \wlog{Now handling font encoding #1 ...}%
      \lowercase{%
        \InputIfFileExists{utf8plainenc.dfu}}%
           {\wlog{... processing UTF-8 mapping file for font %
                      encoding #1}}%
           {\wlog{... no UTF-8 mapping file for font encoding #1}}%
    \endgroup
  \else
     \@font@info{Redeclaring font encoding #1}%
  \fi
  \global\@namedef{T@#1}{#2}%
  \global\@namedef{M@#1}{\default@M#3}%
  \xdef\LastDeclaredEncoding{#1}%
  }
\DeclareUnicodeCharacter{00A9}{\textcopyright}
\DeclareUnicodeCharacter{00AA}{\textordfeminine}
\DeclareUnicodeCharacter{00AE}{\textregistered}
\DeclareUnicodeCharacter{00BA}{\textordmasculine}
\DeclareUnicodeCharacter{02C6}{\textasciicircum}
\DeclareUnicodeCharacter{02DC}{\textasciitilde}
\DeclareUnicodeCharacter{200C}{\textcompwordmark}
\DeclareUnicodeCharacter{2026}{\textellipsis}
\DeclareUnicodeCharacter{2122}{\texttrademark}
\DeclareUnicodeCharacter{2423}{\textvisiblespace}

\endinput
%%
%% End of file `utf8.def'.
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main/1.tex

\begin{tabulary}{\linewidth}{|R|R|R|R|R|R|R|R|R|R|R|R|} \hline 
{\bfseries \hspace*{0pt}\ignorespaces{} Stand jeweils 31. Dezember }&\hspace*{0pt}\ignorespaces{} 2003 &\hspace*{0pt}\ignorespaces{} 2004 &\hspace*{0pt}\ignorespaces{} 2005 &\hspace*{0pt}\ignorespaces{} 2006 &\hspace*{0pt}\ignorespaces{} 2007 &\hspace*{0pt}\ignorespaces{} 2008 &\hspace*{0pt}\ignorespaces{} 2009\myfootnote{\myfnhref{http://de.wikibooks.org/wiki/\%3AVorlage\%3AInternetquelle}{Vorlage:Internetquelle}} &\hspace*{0pt}\ignorespaces{} 2010\myfootnote{} &\hspace*{0pt}\ignorespaces{} 2011 &\hspace*{0pt}\ignorespaces{} Anmerkung &\hspace*{0pt}\ignorespaces{} \endhead  \hline 
\hspace*{0pt}\ignorespaces{} Konzern\myhref{http://de.wikibooks.org/wiki/Erl\%F6s}{umsatz} (Mrd.{\mbox{$~$}}€) &\hspace*{0pt}\ignorespaces{} 23,029 &\hspace*{0pt}\ignorespaces{} 23,962 &\hspace*{0pt}\ignorespaces{} 25,055 &\hspace*{0pt}\ignorespaces{} 30,053 &\hspace*{0pt}\ignorespaces{} 31,309 &\hspace*{0pt}\ignorespaces{} 33,452 &\hspace*{0pt}\ignorespaces{} 29,335 &\hspace*{0pt}\ignorespaces{} 34,410 &\hspace*{0pt}\ignorespaces{} 37,979 &\hspace*{0pt}\ignorespaces{} \\ \hline 
\hspace*{0pt}\ignorespaces{} Konzernergebnis (Mrd.{\mbox{$~$}}€) &\hspace*{0pt}\ignorespaces{} –0,245 &\hspace*{0pt}\ignorespaces{} 0,180 &\hspace*{0pt}\ignorespaces{} 0,611 &\hspace*{0pt}\ignorespaces{} 1,680 &\hspace*{0pt}\ignorespaces{} 1,716 &\hspace*{0pt}\ignorespaces{} 1,321 &\hspace*{0pt}\ignorespaces{} 0,830 &\hspace*{0pt}\ignorespaces{} 1,058 &\hspace*{0pt}\ignorespaces{} 1,332 &\hspace*{0pt}\ignorespaces{} \\ \hline 
\hspace*{0pt}\ignorespaces{} Konzernbilanzsumme (Mrd.{\mbox{$~$}}€) &\hspace*{0pt}\ignorespaces{} 47,647 &\hspace*{0pt}\ignorespaces{} 47,616 &\hspace*{0pt}\ignorespaces{} 47,101 &\hspace*{0pt}\ignorespaces{} 48,440 &\hspace*{0pt}\ignorespaces{} 48,529 &\hspace*{0pt}\ignorespaces{} 48,193 &\hspace*{0pt}\ignorespaces{} 47,303 &\hspace*{0pt}\ignorespaces{} 52,003 &\hspace*{0pt}\ignorespaces{} 51,791 &\hspace*{0pt}\ignorespaces{} \\ \hline 
\hspace*{0pt}\ignorespaces{} Mitarbeiter &\hspace*{0pt}\ignorespaces{} 242.759 &\hspace*{0pt}\ignorespaces{} 225.512 &\hspace*{0pt}\ignorespaces{} 216.389 &\hspace*{0pt}\ignorespaces{} 229.000 &\hspace*{0pt}\ignorespaces{} 237.078 &\hspace*{0pt}\ignorespaces{} 240.242 &\hspace*{0pt}\ignorespaces{} 239.828 &\hspace*{0pt}\ignorespaces{} 276.310 &\hspace*{0pt}\ignorespaces{} 285.319&\hspace*{0pt}\ignorespaces{} \\ \hline 
\hspace*{0pt}\ignorespaces{} Betriebsstellen (Bahnhöfe, Haltepunkte u.{\mbox{$~$}}a.) &\hspace*{0pt}\ignorespaces{} 5.665 &\hspace*{0pt}\ignorespaces{} 5.697 &\hspace*{0pt}\ignorespaces{} 5.707 &\hspace*{0pt}\ignorespaces{} 5.730 &\hspace*{0pt}\ignorespaces{} 5.699 &\hspace*{0pt}\ignorespaces{} 5.718 &\hspace*{0pt}\ignorespaces{} 5.707 &\hspace*{0pt}\ignorespaces{} 5.700 &\hspace*{0pt}\ignorespaces{} 5.685 &\hspace*{0pt}\ignorespaces{} \\ \hline 
\hspace*{0pt}\ignorespaces{} Unternehmenseigenes Schienennetz (km) &\hspace*{0pt}\ignorespaces{} 35.593 &\hspace*{0pt}\ignorespaces{} 34.718 &\hspace*{0pt}\ignorespaces{} 34.211 &\hspace*{0pt}\ignorespaces{} 34.122 &\hspace*{0pt}\ignorespaces{} 33.978 &\hspace*{0pt}\ignorespaces{} 33.862 &\hspace*{0pt}\ignorespaces{} 33.721 &\hspace*{0pt}\ignorespaces{} 33.723 &\hspace*{0pt}\ignorespaces{} 33.576 &\hspace*{0pt}\ignorespaces{} nahezu das gesamte \myhref{http://de.wikibooks.org/wiki/Vollbahn}{Vollbahn}netz Deutschlands\\ \hline 
\multicolumn{11}{|>{\RaggedRight}p{0.87984\linewidth}|}{\hspace*{0pt}\ignorespaces{}{\bfseries Beförderungsleistung \myhref{http://de.wikibooks.org/wiki/Personenverkehr}{Personenverkehr}:}}\\ \hline 
\hspace*{0pt}\ignorespaces{} Reisende (Mrd.) &\hspace*{0pt}\ignorespaces{} 1,682 &\hspace*{0pt}\ignorespaces{} 1,695 &\hspace*{0pt}\ignorespaces{} 1,785 &\hspace*{0pt}\ignorespaces{} 1,854 &\hspace*{0pt}\ignorespaces{} 1,835 &\hspace*{0pt}\ignorespaces{} 1,919 &\hspace*{0pt}\ignorespaces{} 1,908 &\hspace*{0pt}\ignorespaces{} 1,950 &\hspace*{0pt}\ignorespaces{} 1,981 &\hspace*{0pt}\ignorespaces{} ab 2008 inkl. Auslandsgeschäft\\ \hline 
\hspace*{0pt}\ignorespaces{} \myhref{http://de.wikibooks.org/wiki/Personenkilometer}{Personenkilometer} (Mrd.) &\hspace*{0pt}\ignorespaces{} 69,534 &\hspace*{0pt}\ignorespaces{} 70,260 &\hspace*{0pt}\ignorespaces{} 72,554 &\hspace*{0pt}\ignorespaces{} 74,788 &\hspace*{0pt}\ignorespaces{} 74,792 &\hspace*{0pt}\ignorespaces{} 77,791 &\hspace*{0pt}\ignorespaces{} 76,772 &\hspace*{0pt}\ignorespaces{} 78,582 &\hspace*{0pt}\ignorespaces{} 79,228 &\hspace*{0pt}\ignorespaces{} ab 2008 inkl. Auslandsgeschäft\\ \hline 
\multicolumn{11}{|>{\RaggedRight}p{0.87984\linewidth}|}{\hspace*{0pt}\ignorespaces{}{\bfseries Beförderungsleistung \myhref{http://de.wikibooks.org/wiki/G\%FCterverkehr}{Güterverkehr}:}}\\ \hline 
\hspace*{0pt}\ignorespaces{} Güterbeförderung (Mio.{\mbox{$~$}}Tonnen) &\hspace*{0pt}\ignorespaces{} 282,3 &\hspace*{0pt}\ignorespaces{} 283,6 &\hspace*{0pt}\ignorespaces{} 266,5 &\hspace*{0pt}\ignorespaces{} 307,6 &\hspace*{0pt}\ignorespaces{} 312,8 &\hspace*{0pt}\ignorespaces{} 378,7 &\hspace*{0pt}\ignorespaces{} 341,0 &\hspace*{0pt}\ignorespaces{} 415,4 &\hspace*{0pt}\ignorespaces{} 411,6 &\hspace*{0pt}\ignorespaces{} \\ \hline 
\hspace*{0pt}\ignorespaces{} \myhref{http://de.wikibooks.org/wiki/Tonnenkilometer}{Tonnenkilometer} (Mrd.) &\hspace*{0pt}\ignorespaces{} 79,864 &\hspace*{0pt}\ignorespaces{} 83,982 &\hspace*{0pt}\ignorespaces{} 83,111 &\hspace*{0pt}\ignorespaces{} 96,388 &\hspace*{0pt}\ignorespaces{} 98,794 &\hspace*{0pt}\ignorespaces{}113,634 &\hspace*{0pt}\ignorespaces{} 93,948 &\hspace*{0pt}\ignorespaces{}105,794 &\hspace*{0pt}\ignorespaces{} 111,980 &\hspace*{0pt}\ignorespaces{} \\ \hline 
\multicolumn{11}{|>{\RaggedRight}p{0.87984\linewidth}|}{\hspace*{0pt}\ignorespaces{}{\bfseries Beförderungsleistung DB-{}Schienennetz (\myhref{http://de.wikibooks.org/wiki/DB\%20Netz\%20AG}{DB Netz AG}):}}\\ \hline 
\hspace*{0pt}\ignorespaces{} Trassenkilometer DB-{}Züge (Mio.) &\hspace*{0pt}\ignorespaces{} 917,8 &\hspace*{0pt}\ignorespaces{} 912,7 &\hspace*{0pt}\ignorespaces{} 887,7 &\hspace*{0pt}\ignorespaces{} 888 &\hspace*{0pt}\ignorespaces{}1.050 &\hspace*{0pt}\ignorespaces{}1.043 &\hspace*{0pt}\ignorespaces{}1.003 &\hspace*{0pt}\ignorespaces{}1.034 &\hspace*{0pt}\ignorespaces{}1.051 &\hspace*{0pt}\ignorespaces{}Fahrkilometer aller Zuggattungen\\ \hline 
\hspace*{0pt}\ignorespaces{} Trassenkilometer externer Unternehmen (Mio.) &\hspace*{0pt}\ignorespaces{} 71 &\hspace*{0pt}\ignorespaces{} 88 &\hspace*{0pt}\ignorespaces{}110 &\hspace*{0pt}\ignorespaces{}128 &\hspace*{0pt}\ignorespaces{}147 &\hspace*{0pt}\ignorespaces{}162 &\hspace*{0pt}\ignorespaces{}170 &\hspace*{0pt}\ignorespaces{}195&\hspace*{0pt}\ignorespaces{}219&\hspace*{0pt}\ignorespaces{}\\ \hline 
\end{tabulary}









headers/babel.tex

\HyphSubstLet{ngerman}{ngerman-x-latest}
\usepackage[ngerman]{babel}
\newcommand{\mychapterbabel}{Kapitel}
\newcommand{\mypagebabel}{auf Seite}
\newcommand{\myfigurebabel}{Abb.}
\newcommand{\mylangbabel}{ngerman}







headers/commands.tex

% Syntax Highlightling

%\DefineShortVerb[commandchars=\\\{\}]{\|}
\DefineVerbatimEnvironment{Highlighting}{Verbatim}{commandchars=\\\{\}}
% Add ',fontsize=\small' for more characters per line
\newenvironment{Shaded}{\begin{scriptsize}}{\end{scriptsize}}
\newcommand{\KeywordTok}[1]{\textbf{{#1}}}
\newcommand{\DataTypeTok}[1]{\underline{{#1}}}
\newcommand{\DecValTok}[1]{{#1}}
\newcommand{\BaseNTok}[1]{{#1}}
\newcommand{\FloatTok}[1]{{#1}}
\newcommand{\CharTok}[1]{{#1}}
\newcommand{\StringTok}[1]{{#1}}
\newcommand{\CommentTok}[1]{\textit{{#1}}}
\newcommand{\OtherTok}[1]{{#1}}
\newcommand{\AlertTok}[1]{\textbf{{#1}}}
\newcommand{\FunctionTok}[1]{{#1}}
\newcommand{\RegionMarkerTok}[1]{{#1}}
\newcommand{\ErrorTok}[1]{\textbf{{#1}}}
\newcommand{\NormalTok}[1]{{#1}}
\newcommand{\myfigurewithoutcaption}[1]{{\bfseries \myfigurebabel{ }#1}}
\newcommand{\myfigurewithcaption}[2]{{\bfseries \myfigurebabel{ }#1{\quad}}#2}

% Definition der Fussnoten
% ------------------------
%\KOMAoptions{footnotes=multiple}


\DeclareTextSymbol{\textlongs}{TS1}{115} 

\deffootnote[2.2em]{2.2em}{0em}{\makebox[2.2em][l]{\thefootnotemark}}

\newcommand{\badchar}[1]
{\textbf{?}}


\newcommand{\myplainurl}[1]
{{\ttfamily  \url{#1}}}


\newcommand{\myfnhref}[2]
{{#2} \^{}{\{\ttfamily  \url{#1}\}} }

\newcommand{\mymchref}[2]
{}


\newcommand{\mytabhref}[2]
{{#2}\protect\footnote{\ttfamily \url{#1} }}
%{\textsc{#2}}


\newcommand{\myfnlref}[2]
{{#2} \^{}\{\mychapterbabel \ref{#1} \mypagebabel {$\text{}$} \pageref{#1}\}}

\newlength{\fnwidth}
\setlength{\fnwidth}{\linewidth}
\addtolength{\fnwidth}{-10mm}

\newcommand{\myhref}[2]
{{#2}\protect\footnote{    \begin{minipage}{\fnwidth} \ttfamily \url{#1}  \end{minipage}}} 

\newcommand{\mylref}[2]
{{#2}\protect\footnote{\mychapterbabel {$\text{}$} \ref{#1} \mypagebabel {$\text{}$} \pageref{#1}}}

\newcommand{\myfnsref}[2]
{\text{#2} \^{}\{\text{#1} \}}

\newcommand{\mysref}[2]
{\text{#2}\protect\footnote{#1}}

\newcommand{\TickYes}{\checkmark}


% Kompatibilität, damit myfootnote nichts ins Leere läuft
\newcommand{\myfootnote}[1]
%{\footnote{\quad{}#1}}
{\footnote{#1}}


% Auflistungen
% ------------
% Standardvorschlag für itemize
%\newenvironment{myitemize}{\begin{itemize}}{\end{itemize}}
%\newenvironment{myenumerate}{\begin{enumerate}}{\end{enumerate}}
\newenvironment{myquote}{\begin{itemize}[{}]}{\end{itemize}}
\newenvironment{myblockquote}{\begin{itemize}[{\quad}]}{\end{itemize}}

\newenvironment{mydescription}{

\begin{inparablank}}{\end{inparablank}} 
% Alternativen ohne Einrückung
\newenvironment{myitemize}{\begin{compactitem}[\textbullet]}{\end{compactitem}}
\newenvironment{myenumerate}{\begin{compactenum}}{\end{compactenum}}

% einige weitere Festlegungen
% ---------------------------
% \breakslash is used for URLs to allow linebreaking
\newcommand{\mybreakslash}{\discretionary{/}{}{/}}

\newlength{\mylength}
\newlength{\myhight}
\newlength{\myshadingheight}
\newcommand{\myoverline}[1]
{\settowidth{\mylength}{#1} \settoheight{\myhight}{#1}
\makebox[-3pt][l]{#1}
\rule[\myhight+1pt]{\mylength}{0.15mm}}

% Teile von Büchern
\newcommand{\mypart}[1]
%{\part{#1}}
{\addtocontents{toc}{\protect\vspace{7.5mm} \textbf{\Large {#1}}}}

% minitoc vorbereiten, aber standardmäßig unterdrücken
\newcommand{\myminitoc}{}

% Haupttitel
% ----------
%\newcommand{\mymaintitle}[1]
%{\definecolor{shadecolor}{gray}{0.9}\begin{shaded}
%\begin{center}
%\Huge \bfseries 
%#1 
%\end{center}
%\end{shaded}}

%\newcommand{\mysubtitle}[1]
%{\begin{center}
%\LARGE \bfseries 
%#1
%\end{center}}

\newcommand{\mysubtitle}[1]{\subtitle{#1}}
\newcommand{\mymaintitle}[1]{\title{#1}}
\newcommand{\myauthor}[1]{\author{#1}}


% Metadaten
% ---------
\newcommand{\fetchurlcaption}[0]
{\mysref{In den Metadaten erläutert unter: {\itshape Adresse der elektronischen Ressource zur Abholung (O)}.}{URL zur Abholung}}

\newcommand{\bookcaption}[0]
{\mysref{In den Metadaten erläutert unter: {\itshape Adresse der elektronischen Ressource (O)}.}{Buch (Hauptseite)}}

\newcommand{\functionalgroupcaption}[0]
{\mysref{In den Metadaten erläutert unter: {\itshape Angaben zum Inhalt: DDC-Sachgruppe der Deutschen Nationalbibliografie oder Warengruppen-Systematik des Deutschen Buchhandels (O)}.}{Sachgruppe(n)} }

\newcommand{\futhertopicscaption}[0]
{\mysref{In den Metadaten erläutert unter: {\itshape Angaben zum Inhalt: weitere Klassifikationen / Thesauri (F)}.}{Weitere Themen}}

\newcommand{\mainauthorscaption}[0]
{Hauptautor(en)}

\newcommand{\projecttexniciancaption}[0]
{Betreuer}

\newcommand{\organizationscaptions}[0]
{\mysref{In den Metadaten erläutert unter: {\itshape Beteiligte Organisationen (F)}.}{Organisation(en)}}

\newcommand{\datecaption}[0]
{Erscheinungsdatum}

\newcommand{\issuecaption}[0]
{Ausgabebezeichnung}

\newcommand{\standardcodecaption}[0]
{Standardnummer }

\newcommand{\maintitlecaption}[0]
{Haupttitel}

\newcommand{\publishercaption}[0]
{\mysref{In den Metadaten erläutert unter: {\itshape Verlag / Verlegende Stelle (O)}.}{Verlegende Stelle} }

\newcommand{\publishercitycaption}[0]
{Verlagsort}

\newcommand{\shelfcaption}[0]
{Wikibooks-Regal}

\newcommand{\sizecaption}[0]
{Umfang}


\newcommand{\Alpha}{\mathrm{A}}
\newcommand{\Beta}{\mathrm{B}}
\newcommand{\Epsilon}{\mathrm{E}}
\newcommand{\Zeta}{\mathrm{Z}}
\newcommand{\Eta}{\mathrm{H}}
\newcommand{\Iota}{\mathrm{I}}
\newcommand{\Kappa}{\mathrm{K}}
\newcommand{\Mu}{\mathrm{M}}
\newcommand{\Nu}{\mathrm{N}}
\newcommand{\Rho}{\mathrm{P}}
\newcommand{\Tau}{\mathrm{T}}
\newcommand{\Chi}{\mathrm{X}}













headers/defaultcolors.tex

\definecolor{AliceBlue}{rgb}{0.941176470588,0.972549019608,1.0}
\definecolor{aliceblue}{rgb}{0.941176470588,0.972549019608,1.0}
\definecolor{AntiqueWhite}{rgb}{0.980392156863,0.921568627451,0.843137254902}
\definecolor{antiquewhite}{rgb}{0.980392156863,0.921568627451,0.843137254902}
\definecolor{Aqua}{rgb}{0.0,1.0,1.0}
\definecolor{aqua}{rgb}{0.0,1.0,1.0}
\definecolor{Aquamarine}{rgb}{0.498039215686,1.0,0.83137254902}
\definecolor{aquamarine}{rgb}{0.498039215686,1.0,0.83137254902}
\definecolor{Azure}{rgb}{0.941176470588,1.0,1.0}
\definecolor{azure}{rgb}{0.941176470588,1.0,1.0}
\definecolor{Beige}{rgb}{0.960784313725,0.960784313725,0.862745098039}
\definecolor{beige}{rgb}{0.960784313725,0.960784313725,0.862745098039}
\definecolor{Bisque}{rgb}{1.0,0.894117647059,0.76862745098}
\definecolor{bisque}{rgb}{1.0,0.894117647059,0.76862745098}
\definecolor{Black}{rgb}{0.0,0.0,0.0}
\definecolor{black}{rgb}{0.0,0.0,0.0}
\definecolor{BlanchedAlmond}{rgb}{1.0,0.921568627451,0.803921568627}
\definecolor{blanchedalmond}{rgb}{1.0,0.921568627451,0.803921568627}
\definecolor{Blue}{rgb}{0.0,0.0,1.0}
%\definecolor{blue}{rgb}{0.0,0.0,1.0}
\definecolor{BlueViolet}{rgb}{0.541176470588,0.16862745098,0.886274509804}
\definecolor{blueviolet}{rgb}{0.541176470588,0.16862745098,0.886274509804}
\definecolor{Brown}{rgb}{0.647058823529,0.164705882353,0.164705882353}
\definecolor{brown}{rgb}{0.647058823529,0.164705882353,0.164705882353}
\definecolor{BurlyWood}{rgb}{0.870588235294,0.721568627451,0.529411764706}
\definecolor{burlywood}{rgb}{0.870588235294,0.721568627451,0.529411764706}
\definecolor{CadetBlue}{rgb}{0.372549019608,0.619607843137,0.627450980392}
\definecolor{cadetblue}{rgb}{0.372549019608,0.619607843137,0.627450980392}
\definecolor{Chartreuse}{rgb}{0.498039215686,1.0,0.0}
\definecolor{chartreuse}{rgb}{0.498039215686,1.0,0.0}
\definecolor{Chocolate}{rgb}{0.823529411765,0.411764705882,0.117647058824}
\definecolor{chocolate}{rgb}{0.823529411765,0.411764705882,0.117647058824}
\definecolor{Coral}{rgb}{1.0,0.498039215686,0.313725490196}
\definecolor{coral}{rgb}{1.0,0.498039215686,0.313725490196}
\definecolor{CornflowerBlue}{rgb}{0.392156862745,0.58431372549,0.929411764706}
\definecolor{cornflowerblue}{rgb}{0.392156862745,0.58431372549,0.929411764706}
\definecolor{Cornsilk}{rgb}{1.0,0.972549019608,0.862745098039}
\definecolor{cornsilk}{rgb}{1.0,0.972549019608,0.862745098039}
\definecolor{Crimson}{rgb}{0.862745098039,0.078431372549,0.235294117647}
\definecolor{crimson}{rgb}{0.862745098039,0.078431372549,0.235294117647}
\definecolor{Cyan}{rgb}{0.0,1.0,1.0}
%\definecolor{cyan}{rgb}{0.0,1.0,1.0}
\definecolor{DarkBlue}{rgb}{0.0,0.0,0.545098039216}
\definecolor{darkblue}{rgb}{0.0,0.0,0.545098039216}
\definecolor{DarkCyan}{rgb}{0.0,0.545098039216,0.545098039216}
\definecolor{darkcyan}{rgb}{0.0,0.545098039216,0.545098039216}
\definecolor{DarkGoldenRod}{rgb}{0.721568627451,0.525490196078,0.043137254902}
\definecolor{darkgoldenrod}{rgb}{0.721568627451,0.525490196078,0.043137254902}
\definecolor{DarkGray}{rgb}{0.662745098039,0.662745098039,0.662745098039}
\definecolor{darkgray}{rgb}{0.662745098039,0.662745098039,0.662745098039}
\definecolor{DarkGreen}{rgb}{0.0,0.392156862745,0.0}
\definecolor{darkgreen}{rgb}{0.0,0.392156862745,0.0}
\definecolor{DarkKhaki}{rgb}{0.741176470588,0.717647058824,0.419607843137}
\definecolor{darkkhaki}{rgb}{0.741176470588,0.717647058824,0.419607843137}
\definecolor{DarkMagenta}{rgb}{0.545098039216,0.0,0.545098039216}
\definecolor{darkmagenta}{rgb}{0.545098039216,0.0,0.545098039216}
\definecolor{DarkOliveGreen}{rgb}{0.333333333333,0.419607843137,0.18431372549}
\definecolor{darkolivegreen}{rgb}{0.333333333333,0.419607843137,0.18431372549}
\definecolor{Darkorange}{rgb}{1.0,0.549019607843,0.0}
\definecolor{darkorange}{rgb}{1.0,0.549019607843,0.0}
\definecolor{DarkOrchid}{rgb}{0.6,0.196078431373,0.8}
\definecolor{darkorchid}{rgb}{0.6,0.196078431373,0.8}
\definecolor{DarkRed}{rgb}{0.545098039216,0.0,0.0}
\definecolor{darkred}{rgb}{0.545098039216,0.0,0.0}
\definecolor{DarkSalmon}{rgb}{0.913725490196,0.588235294118,0.478431372549}
\definecolor{darksalmon}{rgb}{0.913725490196,0.588235294118,0.478431372549}
\definecolor{DarkSeaGreen}{rgb}{0.560784313725,0.737254901961,0.560784313725}
\definecolor{darkseagreen}{rgb}{0.560784313725,0.737254901961,0.560784313725}
\definecolor{DarkSlateBlue}{rgb}{0.282352941176,0.239215686275,0.545098039216}
\definecolor{darkslateblue}{rgb}{0.282352941176,0.239215686275,0.545098039216}
\definecolor{DarkSlateGray}{rgb}{0.18431372549,0.309803921569,0.309803921569}
\definecolor{darkslategray}{rgb}{0.18431372549,0.309803921569,0.309803921569}
\definecolor{DarkTurquoise}{rgb}{0.0,0.807843137255,0.819607843137}
\definecolor{darkturquoise}{rgb}{0.0,0.807843137255,0.819607843137}
\definecolor{DarkViolet}{rgb}{0.580392156863,0.0,0.827450980392}
\definecolor{darkviolet}{rgb}{0.580392156863,0.0,0.827450980392}
\definecolor{DeepPink}{rgb}{1.0,0.078431372549,0.576470588235}
\definecolor{deeppink}{rgb}{1.0,0.078431372549,0.576470588235}
\definecolor{DeepSkyBlue}{rgb}{0.0,0.749019607843,1.0}
\definecolor{deepskyblue}{rgb}{0.0,0.749019607843,1.0}
\definecolor{DimGray}{rgb}{0.411764705882,0.411764705882,0.411764705882}
\definecolor{dimgray}{rgb}{0.411764705882,0.411764705882,0.411764705882}
\definecolor{DodgerBlue}{rgb}{0.117647058824,0.564705882353,1.0}
\definecolor{dodgerblue}{rgb}{0.117647058824,0.564705882353,1.0}
\definecolor{FireBrick}{rgb}{0.698039215686,0.133333333333,0.133333333333}
\definecolor{firebrick}{rgb}{0.698039215686,0.133333333333,0.133333333333}
\definecolor{FloralWhite}{rgb}{1.0,0.980392156863,0.941176470588}
\definecolor{floralwhite}{rgb}{1.0,0.980392156863,0.941176470588}
\definecolor{ForestGreen}{rgb}{0.133333333333,0.545098039216,0.133333333333}
\definecolor{forestgreen}{rgb}{0.133333333333,0.545098039216,0.133333333333}
\definecolor{Fuchsia}{rgb}{1.0,0.0,1.0}
\definecolor{fuchsia}{rgb}{1.0,0.0,1.0}
\definecolor{Gainsboro}{rgb}{0.862745098039,0.862745098039,0.862745098039}
\definecolor{gainsboro}{rgb}{0.862745098039,0.862745098039,0.862745098039}
\definecolor{GhostWhite}{rgb}{0.972549019608,0.972549019608,1.0}
\definecolor{ghostwhite}{rgb}{0.972549019608,0.972549019608,1.0}
\definecolor{Gold}{rgb}{1.0,0.843137254902,0.0}
\definecolor{gold}{rgb}{1.0,0.843137254902,0.0}
\definecolor{GoldenRod}{rgb}{0.854901960784,0.647058823529,0.125490196078}
\definecolor{goldenrod}{rgb}{0.854901960784,0.647058823529,0.125490196078}
\definecolor{Gray}{rgb}{0.501960784314,0.501960784314,0.501960784314}
\definecolor{gray}{rgb}{0.501960784314,0.501960784314,0.501960784314}
\definecolor{Green}{rgb}{0.0,0.501960784314,0.0}
%\definecolor{green}{rgb}{0.0,0.501960784314,0.0}
\definecolor{GreenYellow}{rgb}{0.678431372549,1.0,0.18431372549}
\definecolor{greenyellow}{rgb}{0.678431372549,1.0,0.18431372549}
\definecolor{HoneyDew}{rgb}{0.941176470588,1.0,0.941176470588}
\definecolor{honeydew}{rgb}{0.941176470588,1.0,0.941176470588}
\definecolor{HotPink}{rgb}{1.0,0.411764705882,0.705882352941}
\definecolor{hotpink}{rgb}{1.0,0.411764705882,0.705882352941}
\definecolor{IndianRed}{rgb}{0.803921568627,0.360784313725,0.360784313725}
\definecolor{indianred}{rgb}{0.803921568627,0.360784313725,0.360784313725}
\definecolor{Indigo}{rgb}{0.294117647059,0.0,0.509803921569}
\definecolor{indigo}{rgb}{0.294117647059,0.0,0.509803921569}
\definecolor{Ivory}{rgb}{1.0,1.0,0.941176470588}
\definecolor{ivory}{rgb}{1.0,1.0,0.941176470588}
\definecolor{Khaki}{rgb}{0.941176470588,0.901960784314,0.549019607843}
\definecolor{khaki}{rgb}{0.941176470588,0.901960784314,0.549019607843}
\definecolor{Lavender}{rgb}{0.901960784314,0.901960784314,0.980392156863}
\definecolor{lavender}{rgb}{0.901960784314,0.901960784314,0.980392156863}
\definecolor{LavenderBlush}{rgb}{1.0,0.941176470588,0.960784313725}
\definecolor{lavenderblush}{rgb}{1.0,0.941176470588,0.960784313725}
\definecolor{LawnGreen}{rgb}{0.486274509804,0.988235294118,0.0}
\definecolor{lawngreen}{rgb}{0.486274509804,0.988235294118,0.0}
\definecolor{LemonChiffon}{rgb}{1.0,0.980392156863,0.803921568627}
\definecolor{lemonchiffon}{rgb}{1.0,0.980392156863,0.803921568627}
\definecolor{LightBlue}{rgb}{0.678431372549,0.847058823529,0.901960784314}
\definecolor{lightblue}{rgb}{0.678431372549,0.847058823529,0.901960784314}
\definecolor{LightCoral}{rgb}{0.941176470588,0.501960784314,0.501960784314}
\definecolor{lightcoral}{rgb}{0.941176470588,0.501960784314,0.501960784314}
\definecolor{LightCyan}{rgb}{0.878431372549,1.0,1.0}
\definecolor{lightcyan}{rgb}{0.878431372549,1.0,1.0}
\definecolor{LightGoldenRodYellow}{rgb}{0.980392156863,0.980392156863,0.823529411765}
\definecolor{lightgoldenrodyellow}{rgb}{0.980392156863,0.980392156863,0.823529411765}
\definecolor{LightGrey}{rgb}{0.827450980392,0.827450980392,0.827450980392}
\definecolor{lightgrey}{rgb}{0.827450980392,0.827450980392,0.827450980392}
\definecolor{LightGreen}{rgb}{0.564705882353,0.933333333333,0.564705882353}
\definecolor{lightgreen}{rgb}{0.564705882353,0.933333333333,0.564705882353}
\definecolor{LightPink}{rgb}{1.0,0.713725490196,0.756862745098}
\definecolor{lightpink}{rgb}{1.0,0.713725490196,0.756862745098}
\definecolor{LightSalmon}{rgb}{1.0,0.627450980392,0.478431372549}
\definecolor{lightsalmon}{rgb}{1.0,0.627450980392,0.478431372549}
\definecolor{LightSeaGreen}{rgb}{0.125490196078,0.698039215686,0.666666666667}
\definecolor{lightseagreen}{rgb}{0.125490196078,0.698039215686,0.666666666667}
\definecolor{LightSkyBlue}{rgb}{0.529411764706,0.807843137255,0.980392156863}
\definecolor{lightskyblue}{rgb}{0.529411764706,0.807843137255,0.980392156863}
\definecolor{LightSlateGray}{rgb}{0.466666666667,0.533333333333,0.6}
\definecolor{lightslategray}{rgb}{0.466666666667,0.533333333333,0.6}
\definecolor{LightSteelBlue}{rgb}{0.690196078431,0.76862745098,0.870588235294}
\definecolor{lightsteelblue}{rgb}{0.690196078431,0.76862745098,0.870588235294}
\definecolor{LightYellow}{rgb}{1.0,1.0,0.878431372549}
\definecolor{lightyellow}{rgb}{1.0,1.0,0.878431372549}
\definecolor{Lime}{rgb}{0.0,1.0,0.0}
\definecolor{lime}{rgb}{0.0,1.0,0.0}
\definecolor{LimeGreen}{rgb}{0.196078431373,0.803921568627,0.196078431373}
\definecolor{limegreen}{rgb}{0.196078431373,0.803921568627,0.196078431373}
\definecolor{Linen}{rgb}{0.980392156863,0.941176470588,0.901960784314}
\definecolor{linen}{rgb}{0.980392156863,0.941176470588,0.901960784314}
\definecolor{Magenta}{rgb}{1.0,0.0,1.0}
%\definecolor{magenta}{rgb}{1.0,0.0,1.0}
\definecolor{Maroon}{rgb}{0.501960784314,0.0,0.0}
\definecolor{maroon}{rgb}{0.501960784314,0.0,0.0}
\definecolor{MediumAquaMarine}{rgb}{0.4,0.803921568627,0.666666666667}
\definecolor{mediumaquamarine}{rgb}{0.4,0.803921568627,0.666666666667}
\definecolor{MediumBlue}{rgb}{0.0,0.0,0.803921568627}
\definecolor{mediumblue}{rgb}{0.0,0.0,0.803921568627}
\definecolor{MediumOrchid}{rgb}{0.729411764706,0.333333333333,0.827450980392}
\definecolor{mediumorchid}{rgb}{0.729411764706,0.333333333333,0.827450980392}
\definecolor{MediumPurple}{rgb}{0.576470588235,0.439215686275,0.847058823529}
\definecolor{mediumpurple}{rgb}{0.576470588235,0.439215686275,0.847058823529}
\definecolor{MediumSeaGreen}{rgb}{0.235294117647,0.701960784314,0.443137254902}
\definecolor{mediumseagreen}{rgb}{0.235294117647,0.701960784314,0.443137254902}
\definecolor{MediumSlateBlue}{rgb}{0.482352941176,0.407843137255,0.933333333333}
\definecolor{mediumslateblue}{rgb}{0.482352941176,0.407843137255,0.933333333333}
\definecolor{MediumSpringGreen}{rgb}{0.0,0.980392156863,0.603921568627}
\definecolor{mediumspringgreen}{rgb}{0.0,0.980392156863,0.603921568627}
\definecolor{MediumTurquoise}{rgb}{0.282352941176,0.819607843137,0.8}
\definecolor{mediumturquoise}{rgb}{0.282352941176,0.819607843137,0.8}
\definecolor{MediumVioletRed}{rgb}{0.780392156863,0.0823529411765,0.521568627451}
\definecolor{mediumvioletred}{rgb}{0.780392156863,0.0823529411765,0.521568627451}
\definecolor{MidnightBlue}{rgb}{0.0980392156863,0.0980392156863,0.439215686275}
\definecolor{midnightblue}{rgb}{0.0980392156863,0.0980392156863,0.439215686275}
\definecolor{MintCream}{rgb}{0.960784313725,1.0,0.980392156863}
\definecolor{mintcream}{rgb}{0.960784313725,1.0,0.980392156863}
\definecolor{MistyRose}{rgb}{1.0,0.894117647059,0.882352941176}
\definecolor{mistyrose}{rgb}{1.0,0.894117647059,0.882352941176}
\definecolor{Moccasin}{rgb}{1.0,0.894117647059,0.709803921569}
\definecolor{moccasin}{rgb}{1.0,0.894117647059,0.709803921569}
\definecolor{NavajoWhite}{rgb}{1.0,0.870588235294,0.678431372549}
\definecolor{navajowhite}{rgb}{1.0,0.870588235294,0.678431372549}
\definecolor{Navy}{rgb}{0.0,0.0,0.501960784314}
\definecolor{navy}{rgb}{0.0,0.0,0.501960784314}
\definecolor{OldLace}{rgb}{0.992156862745,0.960784313725,0.901960784314}
\definecolor{oldlace}{rgb}{0.992156862745,0.960784313725,0.901960784314}
\definecolor{Olive}{rgb}{0.501960784314,0.501960784314,0.0}
\definecolor{olive}{rgb}{0.501960784314,0.501960784314,0.0}
\definecolor{OliveDrab}{rgb}{0.419607843137,0.556862745098,0.137254901961}
\definecolor{olivedrab}{rgb}{0.419607843137,0.556862745098,0.137254901961}
\definecolor{Orange}{rgb}{1.0,0.647058823529,0.0}
\definecolor{orange}{rgb}{1.0,0.647058823529,0.0}
\definecolor{OrangeRed}{rgb}{1.0,0.270588235294,0.0}
\definecolor{orangered}{rgb}{1.0,0.270588235294,0.0}
\definecolor{Orchid}{rgb}{0.854901960784,0.439215686275,0.839215686275}
\definecolor{orchid}{rgb}{0.854901960784,0.439215686275,0.839215686275}
\definecolor{PaleGoldenRod}{rgb}{0.933333333333,0.909803921569,0.666666666667}
\definecolor{palegoldenrod}{rgb}{0.933333333333,0.909803921569,0.666666666667}
\definecolor{PaleGreen}{rgb}{0.596078431373,0.98431372549,0.596078431373}
\definecolor{palegreen}{rgb}{0.596078431373,0.98431372549,0.596078431373}
\definecolor{PaleTurquoise}{rgb}{0.686274509804,0.933333333333,0.933333333333}
\definecolor{paleturquoise}{rgb}{0.686274509804,0.933333333333,0.933333333333}
\definecolor{PaleVioletRed}{rgb}{0.847058823529,0.439215686275,0.576470588235}
\definecolor{palevioletred}{rgb}{0.847058823529,0.439215686275,0.576470588235}
\definecolor{PapayaWhip}{rgb}{1.0,0.937254901961,0.835294117647}
\definecolor{papayawhip}{rgb}{1.0,0.937254901961,0.835294117647}
\definecolor{PeachPuff}{rgb}{1.0,0.854901960784,0.725490196078}
\definecolor{peachpuff}{rgb}{1.0,0.854901960784,0.725490196078}
\definecolor{Peru}{rgb}{0.803921568627,0.521568627451,0.247058823529}
\definecolor{peru}{rgb}{0.803921568627,0.521568627451,0.247058823529}
\definecolor{Pink}{rgb}{1.0,0.752941176471,0.796078431373}
\definecolor{pink}{rgb}{1.0,0.752941176471,0.796078431373}
\definecolor{Plum}{rgb}{0.866666666667,0.627450980392,0.866666666667}
\definecolor{plum}{rgb}{0.866666666667,0.627450980392,0.866666666667}
\definecolor{PowderBlue}{rgb}{0.690196078431,0.878431372549,0.901960784314}
\definecolor{powderblue}{rgb}{0.690196078431,0.878431372549,0.901960784314}
\definecolor{Purple}{rgb}{0.501960784314,0.0,0.501960784314}
\definecolor{purple}{rgb}{0.501960784314,0.0,0.501960784314}
\definecolor{Red}{rgb}{1.0,0.0,0.0}
%\definecolor{red}{rgb}{1.0,0.0,0.0}
\definecolor{RosyBrown}{rgb}{0.737254901961,0.560784313725,0.560784313725}
\definecolor{rosybrown}{rgb}{0.737254901961,0.560784313725,0.560784313725}
\definecolor{RoyalBlue}{rgb}{0.254901960784,0.411764705882,0.882352941176}
\definecolor{royalblue}{rgb}{0.254901960784,0.411764705882,0.882352941176}
\definecolor{SaddleBrown}{rgb}{0.545098039216,0.270588235294,0.0745098039216}
\definecolor{saddlebrown}{rgb}{0.545098039216,0.270588235294,0.0745098039216}
\definecolor{Salmon}{rgb}{0.980392156863,0.501960784314,0.447058823529}
\definecolor{salmon}{rgb}{0.980392156863,0.501960784314,0.447058823529}
\definecolor{SandyBrown}{rgb}{0.956862745098,0.643137254902,0.376470588235}
\definecolor{sandybrown}{rgb}{0.956862745098,0.643137254902,0.376470588235}
\definecolor{SeaGreen}{rgb}{0.180392156863,0.545098039216,0.341176470588}
\definecolor{seagreen}{rgb}{0.180392156863,0.545098039216,0.341176470588}
\definecolor{SeaShell}{rgb}{1.0,0.960784313725,0.933333333333}
\definecolor{seashell}{rgb}{1.0,0.960784313725,0.933333333333}
\definecolor{Sienna}{rgb}{0.627450980392,0.321568627451,0.176470588235}
\definecolor{sienna}{rgb}{0.627450980392,0.321568627451,0.176470588235}
\definecolor{Silver}{rgb}{0.752941176471,0.752941176471,0.752941176471}
\definecolor{silver}{rgb}{0.752941176471,0.752941176471,0.752941176471}
\definecolor{SkyBlue}{rgb}{0.529411764706,0.807843137255,0.921568627451}
\definecolor{skyblue}{rgb}{0.529411764706,0.807843137255,0.921568627451}
\definecolor{SlateBlue}{rgb}{0.41568627451,0.352941176471,0.803921568627}
\definecolor{slateblue}{rgb}{0.41568627451,0.352941176471,0.803921568627}
\definecolor{SlateGray}{rgb}{0.439215686275,0.501960784314,0.564705882353}
\definecolor{slategray}{rgb}{0.439215686275,0.501960784314,0.564705882353}
\definecolor{Snow}{rgb}{1.0,0.980392156863,0.980392156863}
\definecolor{snow}{rgb}{1.0,0.980392156863,0.980392156863}
\definecolor{SpringGreen}{rgb}{0.0,1.0,0.498039215686}
\definecolor{springgreen}{rgb}{0.0,1.0,0.498039215686}
\definecolor{SteelBlue}{rgb}{0.274509803922,0.509803921569,0.705882352941}
\definecolor{steelblue}{rgb}{0.274509803922,0.509803921569,0.705882352941}
\definecolor{Tan}{rgb}{0.823529411765,0.705882352941,0.549019607843}
\definecolor{tan}{rgb}{0.823529411765,0.705882352941,0.549019607843}
\definecolor{Teal}{rgb}{0.0,0.501960784314,0.501960784314}
\definecolor{teal}{rgb}{0.0,0.501960784314,0.501960784314}
\definecolor{Thistle}{rgb}{0.847058823529,0.749019607843,0.847058823529}
\definecolor{thistle}{rgb}{0.847058823529,0.749019607843,0.847058823529}
\definecolor{Tomato}{rgb}{1.0,0.388235294118,0.278431372549}
\definecolor{tomato}{rgb}{1.0,0.388235294118,0.278431372549}
\definecolor{Turquoise}{rgb}{0.250980392157,0.878431372549,0.81568627451}
\definecolor{turquoise}{rgb}{0.250980392157,0.878431372549,0.81568627451}
\definecolor{Violet}{rgb}{0.933333333333,0.509803921569,0.933333333333}
\definecolor{violet}{rgb}{0.933333333333,0.509803921569,0.933333333333}
\definecolor{Wheat}{rgb}{0.960784313725,0.870588235294,0.701960784314}
\definecolor{wheat}{rgb}{0.960784313725,0.870588235294,0.701960784314}
\definecolor{White}{rgb}{1.0,1.0,1.0}
%\definecolor{white}{rgb}{1.0,1.0,1.0}
\definecolor{WhiteSmoke}{rgb}{0.960784313725,0.960784313725,0.960784313725}
\definecolor{whitesmoke}{rgb}{0.960784313725,0.960784313725,0.960784313725}
\definecolor{Yellow}{rgb}{1.0,1.0,0.0}
%\definecolor{yellow}{rgb}{1.0,1.0,0.0}
\definecolor{YellowGreen}{rgb}{0.603921568627,0.803921568627,0.196078431373}
\definecolor{yellowgreen}{rgb}{0.603921568627,0.803921568627,0.196078431373}

\definecolor{shadecolor}{gray}{0.9}
\definecolor{mydarkgreen}{rgb}{0.0,0.5625,0.0} 
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\hyphenation{Unter-schenkel-vorder-au\ss en-seite}
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\begin{small}
Auf den folgenden Seiten stehen für alle Bilder die Quellen, Autoren und Lizenzen. Das Verzeichnis wurde erstellt mit Hilfe der \myhref{http://de.wikipedia.org/wiki/MediaWiki}{Wikimedia-Software} und an Layout und Gliederung dieses Buches angepasst.

Zu den Lizenzen gibt es hier weitere Informationen:

\begin{itemize}
\item GNU Free Documentation License (GFDL). Text dieser Lizenz: \newline{}\url{http://www.gnu.org/licenses/old-licenses/gpl-1.0.txt}

\item GNU General Public License Version 2 (GPL). Text dieser Lizenz: \newline{}\url{http://www.gnu.org/licenses/gpl-2.0.txt} 

\item Creative Commons Attribution ShareAlike 1.0 License (cc-by-sa-1.0). Text dieser Lizenz: \newline{}\url{http://creativecommons.org/licenses/by-sa/1.0/} 

\item Creative Commons Attribution ShareAlike 2.0 License (cc-by-sa-2.0). Damit werden auch die Versionen f\"ur andere Sprachen bezeichnet. Text der englischen Version: \newline{}\url{http://creativecommons.org/licenses/by-sa/2.0/}

\item Creative Commons Attribution ShareAlike 2.5 License (cc-by-sa-2.5). Text dieser Lizenz:\newline{}\url{http://creativecommons.org/licenses/by-sa/2.5/}

\item Creative Commons Attribution ShareAlike 3.0 License (cc-by-sa-3.0). Text dieser Lizenz:\newline{}\url{http://creativecommons.org/licenses/by-sa/3.0/}

\item Creative Commons Attribution 2.0 License (cc-by-2.0). Damit werden auch die Versionen f\"ur andere Sprachen bezeichnet. Text der englischen Version:\newline{}\url{http://creativecommons.org/licenses/by/2.0/}

\item Creative Commons Attribution 2.5 License (cc-by-2.5). Text dieser Lizenz:\newline{}\url{http://creativecommons.org/licenses/by/2.5/deed.en}

\item Creative Commons Attribution 3.0 License (cc-by-3.0). Text dieser Lizenz:\newline{}\url{http://creativecommons.org/licenses/by/2.5/deed.en}

\item Public Domain (PD): This image is in the public domain. Dieses Bild ist gemeinfrei.

\item ATTR:  The copyright holder of this file allows anyone to use it for any purpose, provided that the copyright holder is properly attributed. Redistribution, derivative work, commercial use, and all other use is permitted. 

\item EURO: This is the common (reverse) face of a euro coin. The copyright on the design of the common face of the euro coins belongs to the European Commission. Authorised is reproduction in a format without relief (drawings, paintings, films) provided they are not detrimental to the image of the euro.
\end{itemize}

Den an weiteren Einzelheiten interessierten Leser verweisen wir auf die Onlineversion dieses Buches und die Beschreibungsseiten der Dateien.

\end{small}

\pagebreak







headers/license.tex

\chapter{Zu diesem Buch}
\section{Hinweise zu den Lizenzen}
\label{Lizenzhinweise}

Dieses Werk ist entstanden bei \myhref{http://de.wikibooks.org/wiki/Einf\%C3\%BChrung_in_SQL}{Wikibooks}, einer Online-Bibliothek im Internet mit Lehr-, Sach- und Fachbüchern. Jeder kann und darf diese Bücher frei nutzen und bearbeiten. Alle Inhalte stehen unter den Lizenzen „Creative Commons Attribution/Share-Alike“ (CC-BY-SA 3.0) und GNU-Lizenz für freie Dokumentation (GFDL). 

Das Konvertierungsprogramm \myhref{http://de.wikibooks.org/wiki/Benutzer:Dirk_Huenniger/wb2pdf}{wb2pdf} steht unter GNU General Public License (GPL).

Das Textsatzprogramm \myhref{http://de.wikipedia.org/wiki/LaTeX} {\LaTeX{}} steht unter der LaTeX Project Public License (LPPL).

Hinweise zur Nutzung und für Zitate sind zu finden unter:
\begin{itemize}
\item Originalversion der Lizenz CC-BY-SA 3.0 \newline \url{http://creativecommons.org/licenses/by-sa/3.0}
\item Deutsche Version der Lizenz mit Ergänzungen \newline{} \url{http://creativecommons.org/licenses/by-sa/3.0/deed.de}
\item Originalversion der Lizenz GFDL \newline{} \url{http://www.gnu.org/copyleft/fdl.html}
\item Originalversion der Lizenz GPL \newline{} \url{http://www.gnu.org/licenses/gpl-3.0.html}
\item Version der LaTeX PPL \newline{} \url{http://www.opensource.org/licenses/lppl}
\item Nutzungsbedingungen der Wikimedia Foundation (deutsch) \newline{} \url{http://wikimediafoundation.org/wiki/Nutzungsbedingungen}
\item Zitieren aus Wikibooks \newline{} \url{http://de.wikibooks.org/wiki/Hilfe:Zitieren#Zitieren_aus_Wikibooks}
\end{itemize}
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\RequirePackage{hyphsubst}
\documentclass[fontsize=11pt,paper=A4,BCOR=12mm,DIV=13,open=any,listof=totoc]{scrbook}
\input{../headers/paper}
\input{../headers/packages1}
\input{../headers/babel}
\input{../headers/svg}
\input{../headers/packages2}
\input{../headers/defaultcolors}
\input{../headers/hyphenation}
\input{../headers/commands}
\usepackage{type1ec}      
\usepackage{CJKutf8}
\usepackage[overlap, CJK]{ruby}
\usepackage{CJKulem}
\input{../headers/title}
\input{../headers/options}
\input{../headers/formattings}
\input{../headers/unicodes}
\input{../headers/templates}
\input{../headers/templates-dirk}
\input{../headers/templates-chemie}

\begin{document}
\begin{CJK}{UTF8}{megafont}

\raggedbottom
\thispagestyle{empty}
\pagestyle{empty}
%\include{coverfrontpage}

%\cleardoublepage
\pagenumbering{Roman}
\maketitle
\pagestyle{scrheadings}

\setcounter{tocdepth}{\mytocdepth}
\tableofcontents 

%\cleardoublepage
\pagenumbering{arabic}

%\include{kap-vorwort}




\label{0}
\mymaintitle{Qt für C++-{}Anfänger
}\chapter{Übersicht}

\myminitoc
\label{1}





\label{2}\section{Einleitung}
\label{3}

Dieses Tutorial richtet sich an diejenigen, die einen schnellen und einfachen Einstieg in die Qt-{}Programmierung suchen. Dieses Tutorial setzt Grundkenntnisse in der C++-{}Programmierung voraus. Neben der Programmierung soll auch das Lesen der Qt-{}Dokumentation geübt werden, was für die Entwicklung umfangreicher Qt-{}Anwendungen unverzichtbar ist.

Dieses Tutorial bezieht sich auf die Qt-{}Version 4, welche zur Version 3 nicht kompatibel ist. Wer jedoch mit der älteren Version von Qt gearbeitet hat, wird einen schnellen Einstieg in die neue Version finden, da sich in der grundlegenden Programmstruktur nicht viel geändert hat. Die GUI soll dabei mittels des Qt-{}Designers erstellt werden. Dazu wäre es vorteilhaft, wenn man sich vorher mit dem Qt-{}Designer befasst. Die Qt-{}Designer-{}Tutorials im Web, die ich kenne, haben alle diverse Schwächen, weswegen ich sie für ungeeignet halte, um mit ihnen ein lauffähiges Programm zu erstellen. Sie sind in erster Linie für Qt3 geschrieben, das -{} wie oben schon angedeutet -{} zu Qt4 inkompatibel ist. Außerdem wird anhand dieser Tutorials nur eine Maske erzeugt und kein lauffähiges Programm. Den Umgang mit dem Qt Designer können sie trotzdem nahebringen.

Die Befehle in diesem Tutorial beziehen sich auf den Qt-{}Designer unter Linux. Ich nehme an, dass sie unter Windows und anderen Betriebssystem identisch sind. Ansonsten ist das jetzt ein guter Zeitpunkt, um Linux zu installieren. ;-{})

Die Anwendung, die wir in diesem Tutorial erzeugen werden, wird ein Taschenrechner zum Addieren und Subtrahieren sein. Extrem simpel, aber man hat hinterher ein Grundgerüst, welches man benutzen kann, um mit seinen eigenen Anwendungen los zu legen.


\chapter{Das Grundgerüst}

\myminitoc
\label{4}





\label{5}\section{Die Erstellung des GUIs}
\label{6}

Die grafische Benutzeroberfläche wird mit dem Tool \symbol{34}Qt Designer\symbol{34} erstellt. Unter Linux lässt es sich mit dem Kommando \symbol{34}designer\symbol{34} bzw. \symbol{34}designer-{}qt4\symbol{34} aufrufen.

Der Taschenrechner soll später mal so aussehen:



\begin{minipage}{1.0\linewidth}
\begin{center}
\includegraphics[width=1.0\linewidth,height=6.5in,keepaspectratio]{../images/1.png}
\end{center}
\raggedright{}\myfigurewithoutcaption{1}
\end{minipage}\vspace{0.75cm}



Er besteht also aus einem Fenster (als Template bitte Main Window wählen) mit drei Textfeldern, drei \symbol{34}Eingabezeilen\symbol{34} und einem Knopf, um die Berechnung zu starten. Die Elemente, die ihr im Qt-{}Designer dazu zusammen klicken müsst, sind die folgenden, bitte auch genau mit diesen technischen Namen:

\TemplatePreformat{$\text{ }$\newline{}
QLabel:$\text{ }${}LabelA,$\text{ }${}LabelB,$\text{ }${}LabelC$\text{ }$\newline{}
QLineEdit:$\text{ }${}InputA,$\text{ }${}InputB,$\text{ }${}ResultC$\text{ }$\newline{}
QPushButton:$\text{ }${}Calculate$\text{ }$\newline{}
}

Bitte auf Groß/Kleinschreibung achten. Die technischen Namen sind nicht die, die man im obigen Screenshot sieht, sondern die, die im Fenster \symbol{34}Property Editor\symbol{34} im Bereich QObject oben stehen; das Feld heißt objectName. Damit haben wir dann ein ui-{}File; wir speichern es unter Taschenrechner.ui in einem Verzeichnis, wo wir auch in Zukunft alle Files des Projektes speichern. Wo das Verzeichnis liegt, ist egal, es sollte aber bitte \symbol{34}Taschenrechner\symbol{34} genannt werden.
\section{Das Code-{}Grundgerüst}
\label{7}
Damit wir nun auch wirklich ein C++-{}Programm erstellen können, brauchen wir ein Code-{}Gerüst, an dem wir später weitere Arbeiten vornehmen. Das erste Gerüst wird es uns erlauben, das Programm zu übersetzen und auszuführen -{} allerdings noch ohne weitere Funktionalität. 

Wir werden drei C++-{}Files haben:




UNKNOWN TEMPLATE  
syntax

{1}{
//-{}-{}-{} main.cpp -{} start -{}-{}-{}

\begin{myenumerate}
\item{} include \symbol{34}Taschenrechner.h\symbol{34}
\item{} include <{}QApplication>{}

int main( int argc, char* argv{$\text{[}$}{$\text{]}$})
\{
	QApplication a(argc, argv);
	Taschenrechner w;
	w.show();
	return a.exec();
\}

//-{}-{}-{} main.cpp -{} end -{}-{}-{}

\end{myenumerate}
}{cpp-{}qt}{on}






UNKNOWN TEMPLATE  
syntax

{1}{
//-{}-{}-{} Taschenrechner.h -{} start -{}-{}-{}

\begin{myenumerate}
\item{} ifndef TASCHENRECHNER_H
\item{} define TASCHENRECHNER_H

\item{} include \symbol{34}ui_Taschenrechner.h\symbol{34}

class Taschenrechner : public QMainWindow, public Ui::MainWindow\{
	Q_OBJECT

	public:
		Taschenrechner (QMainWindow *parent = 0);
		\~{}Taschenrechner();
\};
\item{} endif //TASCHENRECHNER_H

//-{}-{}-{} Taschenrechner.h -{} end -{}-{}-{}

\end{myenumerate}
}{cpp-{}qt}{on}






UNKNOWN TEMPLATE  
syntax

{1}{
//-{}-{}-{} Taschenrechner.cpp -{} start -{}-{}-{}

\begin{myenumerate}
\item{} include \symbol{34}Taschenrechner.h\symbol{34}

Taschenrechner::Taschenrechner(QMainWindow *parent) : QMainWindow(parent)\{
	setupUi(this);
\}

Taschenrechner::\~{}Taschenrechner()\{
\}

//-{}-{}-{} Taschenrechner.cpp -{} end -{}-{}-{}

\end{myenumerate}
}{cpp-{}qt}{on}




Auch hier bitte auf Groß-{} und Kleinschreibung achten, insbesondere wird das Wort \symbol{34}Taschenrechner\symbol{34} immer mit einem großen \symbol{34}T\symbol{34} geschrieben. Bitte erstellt die Files so wie hier angegeben; es macht erstmal nichts, wenn man den Code hier nicht versteht; die Erklärungen im Detail folgen weiter unten.
\section{Das erste Übersetzen}
\label{8}
Wechsle in einer Shell in unser Projektverzeichnis und führe nacheinander folgende Befehle aus:

\TemplatePreformat{$\text{ }$\newline{}
qmake$\text{ }${}-{}project$\text{ }$\newline{}
qmake$\text{ }$\newline{}
make$\text{ }$\newline{}
./Taschenrechner$\text{ }$\newline{}
}
Beachte: Bei manchen Distributionen heißt der Befehl qmake-{}qt4.
\subsection{qmake -{}project}
\label{9}
Erzeugt eine .pro-{}Datei; die so genannte Projekt-{}Datei. Der Name des Files ist der Name des Projektverzeichnisses. In dieser Datei stehen im wesentlichen alle Dateien, die zu unserem Projekt gehören. Wenn man neue Dateien erstellt, also keine bestehenden ändert, muss dieser Befehl erneut aufgerufen werden. Man kann die .pro-{}Datei mit einem Texteditor öffnen und bekommt eine ganz gute Vorstellung, was darin steht.
\subsection{qmake}
\label{10}
qmake erzeugt das Makefile.
\subsection{make}
\label{11}
make übersetzt am Ende unsere Quelldateien basierend auf dem Makefile. Es werden auch noch Qt-{}spezifische Header-{}Dateien erstellt. Die Datei ui_Taschenrechner.h enthält den Qt-{}Code für die Benutzerschnittstelle ({\ttfamily ui} steht für engl. {\itshape user interface}). Das Endergebnis ist eine ausführbare Datei mit dem Namen des Projekts, welche identisch mit dem Namen unseres Projektverzeichnisses ist.
Ist unter Windows der Aufruf von make nicht erfolgreich, muss der komplette Pfad zur make.exe eingegeben werden: z.B. <{}QT-{}Verzeichnis>{}\textbackslash{}QT\textbackslash{}Symbian\textbackslash{}SDKs\textbackslash{}Symbian3Qt474\textbackslash{}epoc32\textbackslash{}tools\textbackslash{}make.
\section{Das Grundgerüst im Detail}
\label{12}\subsection{Taschenrechner.h}
\label{13}
Ist das Header File für unsere Klasse Taschenrechner. In diesem Header File finden wir die so genannten Prototypen unserer Funktionen. Also die Beschreibung welche Funktionen zur Verfügung stehen, hier wird aber keine Funktion implementiert.

Nun zu den Details:


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{03\ensuremath{\text{ }}#ifndef\ensuremath{\text{ }}TASCHENRECHNER_H}\newline
\NormalTok{04\ensuremath{\text{ }}#define\ensuremath{\text{ }}TASCHENRECHNER_H}\newline
\NormalTok{<...>}\newline
\NormalTok{15\ensuremath{\text{ }}#endif\ensuremath{\text{ }}//TASCHENRECHNER_H}\newline
\end{Highlighting}
\end{Shaded}


sorgt dafür, dass der Header nur einmal eingebunden wird. Dabei handelt es sich um sogenannte {\itshape Includewächter}. Das sind Makros, die vom Präprozessor abgearbeitet werden, bevor der Compiler das Programm übersetzt. In Zeile 03 wird nachgeschaut, ob das Flag TASCHENRECHNER_H gesetzt ist. Ist es nicht gesetzt, wird der ganze Code bis zur Zeile 15 zum Übersetzen \symbol{34}freigegeben\symbol{34}. Das {\ttfamily \#endif} in Zeile 15 schließt diese if-{}Bedingung ab. {\ttfamily \#ifndef} steht hier für \symbol{34}if not defined\symbol{34}. Gesetzt wird ein solches Flag über die Präprozessor-{}Anweisung {\ttfamily \#define} in Zeile 04. Beim allerersten Auffinden des obigen Blocks ist das Flag TASCHENRECHNER_H also noch nicht gesetzt und wird abgearbeitet. Durch diese Abarbeitung wird das Flag in Zeile 04 nun gesetzt. Trifft der Präprozessor nun ein weiteres Mal auf diesen Code, wird dieser einfach nicht mehr beachtet, was auch nicht mehr nötig ist, da alle Prototypen schon bekannt sind. Somit wird also verhindert, dass Definitionen von Compiler mehrfach verarbeitet werden, was zu Fehlern beim Übersetzen führen würde. Die Form der Namensgebung dieses Flags (als eine Ableitung aus dem Dateinamen) ist eine weit verbreitete Konvention. Im Prinzip würde es jeder andere Name auch tun -{} was aber nicht zu empfehlen ist. Es würde Verwechslungen wahrscheinlicher machen.


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{06\ensuremath{\text{ }}#include\ensuremath{\text{ }}"ui_Taschenrechner.h"}\newline
\end{Highlighting}
\end{Shaded}


Dieses Header-{}File wurde von make als erstes erzeugt, wenn man dort rein schaut, erkennt man sehr leicht, dass hier alle UI Elemente zu finden sind.


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{08\ensuremath{\text{ }}class\ensuremath{\text{ }}Taschenrechner\ensuremath{\text{ }}:\ensuremath{\text{ }}public\ensuremath{\text{ }}QMainWindow,\ensuremath{\text{ }}public\ensuremath{\text{ }}Ui::MainWindow\ensuremath{\text{ }}\{}\newline
\NormalTok{09	Q_OBJECT}\newline
\NormalTok{10}\newline
\NormalTok{11\ensuremath{\text{ }}public:}\newline
\NormalTok{12	Taschenrechner\ensuremath{\text{ }}(QMainWindow\ensuremath{\text{ }}*parent\ensuremath{\text{ }}=\ensuremath{\text{ }}0);}\newline
\NormalTok{13	~Taschenrechner();}\newline
\NormalTok{14\ensuremath{\text{ }}\};}\newline
\end{Highlighting}
\end{Shaded}


Dies ist die Klassendeklaration unserer Hauptklasse. In Zeile 08 wird der Klassenname \symbol{34}Taschenrechner\symbol{34} angegeben und, dass unsere Klasse abgeleitet ist von QMainWindow \symbol{34}: public QMainWindow\symbol{34}. Wollen wir beispielsweise einen QDialog erstellen, wäre hier die Ableitung auf QDialog zu ändern. In \symbol{34}ui_Taschenrechner.h\symbol{34} findet die Definition der Taschenrechnermaske \symbol{34}MainWindow\symbol{34} im Namensraum \symbol{34}Ui\symbol{34} statt. \symbol{34}Ui::MainWindow\symbol{34} ist seinerseits nur ein Container bzw. eine Ableitung der eigentlichen Maskendefinition in \symbol{34}Ui_MainWindow\symbol{34}.

Zeile 09(\symbol{34}Q_OBJECT\symbol{34}) ist ein weiteres Makro, welches immer bei Qt in der Klasse, die \mylref{19}{Signals und Slots} behandelt, angegeben werden muss. Diese werden dann durch den \myhref{http://en.wikipedia.org/wiki/Qt_(toolkit)\#Metaobject_compiler}{ Meta-{}Object Compiler} ausgewertet. Vergisst man das Makro, werden Signale und Slots nicht behandelt. Unsere Klasse hat zur Zeit zwei Methoden deklariert. Beide sind \symbol{34}public\symbol{34}, können also von einer beliebigen Funktion aufgerufen werden. Bei den Methoden handelt es sich um den Konstruktor und Destruktor. Die Methode, die den gleichen Namen hat wie die Klasse selbst (Zeile 12), ist immer der Konstruktor und die mit dem gleichen Namen, aber einer vorangestellten Tilde (\~{}), ist immer der Destruktor (Zeile 13). Diese Methoden werden immer beim Anlegen oder Zerstören eines Objekts der Klasse aufgerufen. Dem Konstruktor wird hier noch ein Parameter übergeben, der dem Objekt ein Elternwidget zuweist. In unserem Beispiel ist der Standard bei nicht-{}übergebenem Argument, {\itshape parent = 0}.
\subsection{Taschenrechner.cpp}
\label{14}


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{01\ensuremath{\text{ }}#include\ensuremath{\text{ }}"Taschenrechner.h"}\newline
\NormalTok{02}\newline
\NormalTok{03\ensuremath{\text{ }}Taschenrechner::Taschenrechner(QMainWindow\ensuremath{\text{ }}*parent)\ensuremath{\text{ }}:}\newline
\NormalTok{\ensuremath{\text{ }}QMainWindow(parent)\{	}\newline
\NormalTok{04\ensuremath{\text{ }}	setupUi(this);}\newline
\NormalTok{05\ensuremath{\text{ }}\}}\newline
\NormalTok{06}\newline
\NormalTok{07\ensuremath{\text{ }}Taschenrechner::~Taschenrechner()\{}\newline
\NormalTok{08\ensuremath{\text{ }}\}}\newline
\end{Highlighting}
\end{Shaded}


Hier werden die deklarierten Funktionen aus der Headerdatei wirklich implementiert. In Zeile 01 wird das Header-{}File inkludiert. Damit ist bekannt, welche Funktionen es geben wird. In Zeile 03 -{} 05 wird der Konstruktor implementiert. Das \symbol{34}: QMainWindow(parent)\symbol{34} nach dem Konstruktor sorgt dafür, dass der Konstruktor der Klasse QMainWindow, von der unsere Klasse abgeleitet worden ist, vor dem Aufruf mit dem angegebenen Argument aufgerufen wird. Die einzige Anweisung, die für den Konstruktor implementiert ist, ist in Zeile 04 gegeben. Es handelt sich um eine Qt-{}spezifische Funktion, die in dem File ui_Taschenrechner.h zu finden ist. Der Aufruf dieser Funktion legt letztendlich das UI an. 

In den Zeilen 07 und 08 ist der Destruktor definiert; dieser ist leer. Es werden keine speziellen Funktionen ausgeführt. Um die Speicherfreigabe nach dem Zerstören des Objekts kümmert sich Qt von selbst. 
Man beachte hier, dass das Fehlen des Returntyps (bspw. \symbol{34}void\symbol{34}) spezifisch für Konstruktoren und Destruktoren ist! Dies hat nichts mit Qt zu tun, sondern tritt bei vielen objektorientierten Programmiersprachen auf.
\subsection{main.cpp}
\label{15}


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{01\ensuremath{\text{ }}#include\ensuremath{\text{ }}"Taschenrechner.h"}\newline
\NormalTok{02\ensuremath{\text{ }}#include\ensuremath{\text{ }}<QApplication>}\newline
\NormalTok{03}\newline
\NormalTok{04\ensuremath{\text{ }}int\ensuremath{\text{ }}main(\ensuremath{\text{ }}int\ensuremath{\text{ }}argc,\ensuremath{\text{ }}char*\ensuremath{\text{ }}argv[])\{}\newline
\NormalTok{05	QApplication\ensuremath{\text{ }}a(argc,\ensuremath{\text{ }}argv);}\newline
\NormalTok{06	Taschenrechner\ensuremath{\text{ }}w;}\newline
\NormalTok{07	w.show();}\newline
\NormalTok{08	return\ensuremath{\text{ }}a.exec();}\newline
\NormalTok{09\ensuremath{\text{ }}\}}\newline
\end{Highlighting}
\end{Shaded}


Die Main-{}Funktion, der Startpunkt eines C++ Programms, enthält nicht sehr viel. Es wird sich auch im Laufe der Zeit nicht viel an dem Aussehen ändern. Zeile 01 bindet das Headerfile ein, damit die Klasse \symbol{34}Taschenrechner\symbol{34} bekannt ist. Das wird in Zeile 06 wichtig sein. Zeile 04 und 09 stellen das Gerüst der Main-{}Funktion dar. In Zeile 05 wird ein Qt Objekt \symbol{34}QApplication\symbol{34} (durch Zeile 02 eingebunden) erstellt und die Kommandozeilenparamter werden an dieses Objekt übergeben. Der Objektname ist einfach \symbol{34}a\symbol{34}. In Zeile 06 wird eine Instanz der Klasse \symbol{34}Taschenrechner\symbol{34} erstellt, diese Instanz wird \symbol{34}w\symbol{34} genannt, (kommt wohl von Window oder Widget) man könnte aber jeden beliebigen Namen wählen. In Zeile 07 rufen wir die Funktion show() auf. Diese Funktion haben wir nicht explizit implementiert, durch die Ableitung von QMainWindow steht uns aber diese Funktion zur Verfügung. QMainWindow hat diesen \symbol{34}Slot\symbol{34} von QWidget geerbt. Diese Funktion sorgt dafür, dass das Widget angezeigt wird. Sprich: Ließe man sie weg, würde das Programm immer noch \symbol{34}funktionieren\symbol{34}; man würde bloß nichts sehen. Zeile 08 übergibt die Kontrolle des Programms. Die Kontrolle heißt dabei, dass der Aufruf a.exec() Qt anweist, auf Events zu hören. Ohne diese Anweisung wäre also keine Userinteraktion möglich. a.exec() wird erst beendet, wenn das Qt-{}Programm beendet wird. Das heißt also, dass das \symbol{34}return\symbol{34} in Zeile 08 erst ausgeführt wird, wenn das Qt-{}Programm beendet wird.

\chapter{Erste UI-{}Erweiterungen}

\myminitoc
\label{16}





\label{17}
Als erste Erweiterung sollen am UI ein paar Veränderungen vorgenommen werden -{} ohne den Qt-{}Designer. In den Inputfeldern von A und B soll ein Startwert von \symbol{34}0\symbol{34} vorgegeben werden.

Dazu muss als erstes herausgefunden werden, wie man in dem QLineEdit-{}Objekt einen Text eintragen kann. Dazu schaut man in der \myhref{http://doc.trolltech.com/4.0/qlineedit.html}{ QLineEdit-{}Dokumentation} nach einer Funktion, die sich so anhört, als ob man sie gebrauchen könnte. Nach einiger Zeit hat man darin etwas Übung. Schaut man in die Dokumentation, findet man zwei Funktionen, die passen könnten, setText() und insert(). Beide würden das machen, was wir hier erreichen wollen. Wir wählen setText(). Die Syntax der Funktion ist laut Dokumentation:


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{void\ensuremath{\text{ }}setText\ensuremath{\text{ }}(\ensuremath{\text{ }}const\ensuremath{\text{ }}QString\ensuremath{\text{ }}\&\ensuremath{\text{ }})}\newline
\end{Highlighting}
\end{Shaded}


Die Funktion liefert keinen Rückgabewert, da dieser mit \symbol{34}void\symbol{34} angegeben ist. Als Input-{}Parameter wird ein \symbol{34}const QString \&\symbol{34} erwartet. Man erkennt leicht, dass vom Typ her ein QString, das ist im wesentlichen ein normaler String, erwartet wird. Bleibt noch zu klären, was \symbol{34}const\symbol{34} und \symbol{34}\&\symbol{34} bedeuten. Das \symbol{34}const\symbol{34} gibt an, dass sich der Wert der Variable innerhalb der Funktion nicht ändert bzw. nicht geändert werden darf. Würde man sie innerhalb der Funktion versuchen zu verändern, würde es einen Compiler-{}Error geben. Da wir die Funktion nicht selber schreiben, sondern sie von Qt vorgegeben ist, muss einen das \symbol{34}const\symbol{34} nicht weiter stören. Ferner erlaubt das \symbol{34}const\symbol{34}, dass man explizite Werte, also z.B. \symbol{34}Ich bin ein String\symbol{34}, direkt mitgeben kann. Ohne das \symbol{34}const\symbol{34} wäre das nicht möglich. Das \symbol{34}\&\symbol{34} gibt an, dass man ein so genanntes \symbol{34}Passing by reference\symbol{34} macht. Man gibt beim Aufruf der Funktion nur die Variable an, aber implizit wird die Adresse, an der die Variable steht, weitergereicht. Sprich, sollte die Variable innerhalb der Funktion verändert werden, so hat diese Änderung auch außerhalb der Funktion Gültigkeit. Da wir oben gesehen haben, dass die Variable nicht geändert wird, erscheint das erstmal als rein theoretisches Konstrukt. Hintergrund ist, dass es so schneller in der Ausführung ist, als wenn man ein \symbol{34}Passing by value\symbol{34} machen würde.
Kurz zusammen gefasst sagt uns obiges Argument einfach nur, dass man ein QString-{}Objekt übergeben muss.

Als nächstes muss man sich überlegen, wie der Befehl konkret aussieht:


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{InputA\ensuremath{\text{ }}->\ensuremath{\text{ }}setText("0");}\newline
\end{Highlighting}
\end{Shaded}


InputA ist der Name, den wir dem QLineEdit-{}Objekt im Designer gegeben haben. InputA ist aber nur ein Pointer auf diese Instanz, will man eine Funktion einer Instanz aufrufen, nutzt man den Operator \symbol{34}-{}>{}\symbol{34}.

Jetzt ist nur noch die Frage offen, wo der Code für InputA und InputB eingefügt werden muss. Da die Eigenschaften von Anfang an gegeben sein sollen, ist der geeignete Platz der Konstruktor. Die einzige Datei, welche wir ändern müssen, ist also \symbol{34}Taschenrechner.cpp\symbol{34}.


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{//---\ensuremath{\text{ }}Taschenrechner.cpp\ensuremath{\text{ }}-\ensuremath{\text{ }}start\ensuremath{\text{ }}---}\newline
\ensuremath{\text{ }}\newline
\NormalTok{#include\ensuremath{\text{ }}"Taschenrechner.h"}\newline
\ensuremath{\text{ }}\newline
\NormalTok{Taschenrechner::Taschenrechner(QMainWindow\ensuremath{\text{ }}*parent)\ensuremath{\text{ }}:}\newline
\NormalTok{\ensuremath{\text{ }}QMainWindow(parent)\{	}\newline
\NormalTok{	setupUi(this);}\newline
\NormalTok{	InputA\ensuremath{\text{ }}->\ensuremath{\text{ }}setText("0");}\newline
\NormalTok{	InputB\ensuremath{\text{ }}->\ensuremath{\text{ }}setText("0");}\newline
\NormalTok{\}}\newline
\ensuremath{\text{ }}\newline
\NormalTok{Taschenrechner::~Taschenrechner()\{}\newline
\NormalTok{\}}\newline
\ensuremath{\text{ }}\newline
\NormalTok{//---\ensuremath{\text{ }}Taschenrechner.cpp\ensuremath{\text{ }}-\ensuremath{\text{ }}end\ensuremath{\text{ }}---}\newline
\end{Highlighting}
\end{Shaded}


Nun einfach erneut \symbol{34}make\symbol{34} ausführen und das Programm starten, um die Änderung zu sehen. Als nächstes könnte man die beiden neuen Zeilen gegen diese austauschen:


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{	InputA\ensuremath{\text{ }}->\ensuremath{\text{ }}insert("0");}\newline
\NormalTok{	InputB\ensuremath{\text{ }}->\ensuremath{\text{ }}insert("0");}\newline
\end{Highlighting}
\end{Shaded}


\chapter{Signale und Slots}

\myminitoc
\label{18}





\label{19}
Signale und Slots sind ein Mechanismus von Qt, wie sich verschiedene GUI-{}Elemente oder Aktionen unterhalten können. Jemand sendet ein Signal aus und ein anderer empfängt dieses. Ein Signal kann z.B. beim Drücken eines Buttons ausgesendet werden. Ein oder mehrere Empfänger, die so genannten Slots, empfangen das Signal und rufen daraufhin eine entsprechende Funktion auf, die z.B. irgendeine Berechnung startet. 
Als erstes müssen wir uns überlegen, wie man Signale und Slots miteinander verbindet.

Diese Verbindung wird über das connect-{}Statement hergestellt. connect ist dabei ein Qt-{}spezifisches Makro, welches vom Präprozessor in echtes C++ umgesetzt wird. Die Syntax sieht wie folgt aus:


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{connect(Calculate,\ensuremath{\text{ }}SIGNAL(clicked()),\ensuremath{\text{ }}this,\ensuremath{\text{ }}SLOT(addAB()));}\newline
\end{Highlighting}
\end{Shaded}


\symbol{34}Calculate\symbol{34} ist das Qt-{}Objekt, das ein Signal aussendet. Calculate ist der Name des QPushButton, den wir im Qt Designer festgelegt hatten.

\symbol{34}SIGNAL(clicked())\symbol{34} bezeichnet das Signal, welches abgefangen werden soll. Objekte können unterschiedliche Signale aussenden. In der Qt-{}Dokumentation können die für das jeweilige Qt-{}Objekt verfügbaren Signale nachgeschlagen werden. 

\symbol{34}this\symbol{34} bezeichnet die Instanz der Klasse, deren aufzurufende Methode im Folgenden angegeben wird.

\symbol{34}SLOT(addAB())\symbol{34} bezeichnet die Funktion, die aufgerufen werden soll. Für diese Funktion muss natürlich, wie für jede andere C++ Funktion auch, eine Deklaration erstellt werden.

Dieser connect-{}Befehl muss im Konstruktor unserer Klasse stehen, damit er gleich am Anfang ausgeführt wird. Die Deklaration des Slots addAB() findet im Headerfile statt. Das Headerfile sieht damit folgendermaßen aus:


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{//---\ensuremath{\text{ }}Taschenrechner.h\ensuremath{\text{ }}-\ensuremath{\text{ }}start\ensuremath{\text{ }}---}\newline
\ensuremath{\text{ }}\newline
\NormalTok{#ifndef\ensuremath{\text{ }}TASCHENRECHNER_H}\newline
\NormalTok{#define\ensuremath{\text{ }}TASCHENRECHNER_H}\newline
\ensuremath{\text{ }}\newline
\NormalTok{#include\ensuremath{\text{ }}"ui_Taschenrechner.h"}\newline
\ensuremath{\text{ }}\newline
\NormalTok{class\ensuremath{\text{ }}Taschenrechner\ensuremath{\text{ }}:\ensuremath{\text{ }}public\ensuremath{\text{ }}QMainWindow,\ensuremath{\text{ }}public\ensuremath{\text{ }}Ui::MainWindow\ensuremath{\text{ }}\{}\newline
\ensuremath{\text{ }}\newline
\NormalTok{Q_OBJECT}\newline
\ensuremath{\text{ }}\newline
\NormalTok{public:}\newline
\NormalTok{\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}Taschenrechner(QMainWindow\ensuremath{\text{ }}*parent\ensuremath{\text{ }}=\ensuremath{\text{ }}0);}\newline
\NormalTok{\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}~Taschenrechner();}\newline
\NormalTok{private\ensuremath{\text{ }}slots:}\newline
\NormalTok{\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}void\ensuremath{\text{ }}addAB();}\newline
\NormalTok{\};}\newline
\ensuremath{\text{ }}\newline
\NormalTok{#endif\ensuremath{\text{ }}//TASCHENRECHNER_H}\newline
\ensuremath{\text{ }}\newline
\NormalTok{//---\ensuremath{\text{ }}Taschenrechner.h\ensuremath{\text{ }}-\ensuremath{\text{ }}end\ensuremath{\text{ }}---}\newline
\end{Highlighting}
\end{Shaded}


Wie man sieht, findet die Deklaration der Funktion addAB() innerhalb der Klasse statt. Es handelt sich also um eine Memberfunktion. Es wird noch angegeben, dass es sich um eine private Funktion handelt. Mit dem Makro \symbol{34}slots\symbol{34} wird gesagt, dass es sich bei dieser Funktion um einen Slot handelt. Die Datei Taschenrechner.cpp mit der eigentlichen Implementation sieht dann so aus:


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{//---\ensuremath{\text{ }}Taschenrechner.cpp\ensuremath{\text{ }}-\ensuremath{\text{ }}start\ensuremath{\text{ }}---}\newline
\ensuremath{\text{ }}\newline
\NormalTok{#include\ensuremath{\text{ }}"Taschenrechner.h"}\newline
\ensuremath{\text{ }}\newline
\NormalTok{Taschenrechner::Taschenrechner(QMainWindow\ensuremath{\text{ }}*parent)\ensuremath{\text{ }}:}\newline
\NormalTok{\ensuremath{\text{ }}QMainWindow(parent)\ensuremath{\text{ }}\{	}\newline
\NormalTok{\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}setupUi(this);}\newline
\NormalTok{\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}InputA\ensuremath{\text{ }}->\ensuremath{\text{ }}setText("0");}\newline
\NormalTok{\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}InputB\ensuremath{\text{ }}->\ensuremath{\text{ }}setText("0");}\newline
\ensuremath{\text{ }}\newline
\NormalTok{\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}connect(Calculate,\ensuremath{\text{ }}SIGNAL(clicked()),\ensuremath{\text{ }}this,\ensuremath{\text{ }}SLOT(addAB()));}\newline
\NormalTok{\}}\newline
\ensuremath{\text{ }}\newline
\NormalTok{Taschenrechner::~Taschenrechner()\ensuremath{\text{ }}\{\ensuremath{\text{ }}\}}\newline
\ensuremath{\text{ }}\newline
\NormalTok{void\ensuremath{\text{ }}Taschenrechner::addAB()\ensuremath{\text{ }}\{}\newline
\NormalTok{\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}//Hier\ensuremath{\text{ }}wird\ensuremath{\text{ }}im\ensuremath{\text{ }}nächsten\ensuremath{\text{ }}Kapitel\ensuremath{\text{ }}die\ensuremath{\text{ }}Funktion\ensuremath{\text{ }}implementiert}\newline
\NormalTok{\}}\newline
\ensuremath{\text{ }}\newline
\NormalTok{//---\ensuremath{\text{ }}Taschenrechner.cpp\ensuremath{\text{ }}-\ensuremath{\text{ }}end\ensuremath{\text{ }}---}\newline
\end{Highlighting}
\end{Shaded}


Alle Slots und Funktionen, die benötigt werden, werden also einfach in der Datei Taschenrechner.cpp nacheinander aufgelistet. Mit der Angabe \symbol{34}Taschenrechner::\symbol{34} wird mitgeteilt, dass es sich um eine Funktion der Klasse Taschenrechner handelt. Der Funktionskopf muss ansonsten genau so aussehen wie im zugehörigen Headerfile.

Wenn man das Programm nun übersetzt und ausführt, wird man erst einmal keine Veränderung feststellen, da die Funktion addAB() noch leer ist. Als letztes sei angemerkt, dass die Funktion addAB() keinen Wert zurück gibt (void). Ein \symbol{34}return;\symbol{34} schadet zwar nicht, man kann sich die Tipparbeit aber sparen. Nur, wenn es mehrere Ausstiege aus der Funktion gibt, was zum Beispiel bei Schleifen der Fall sein kann, muss ein return verwendet werden.
\section{Siehe auch}
\label{20}
\begin{myitemize}
\item{}  \myhref{http://doc.trolltech.com/4.7/signalsandslots.html}{ Signals and Slots} bei Trolltech
\end{myitemize}


\chapter{Die erste Version}

\myminitoc
\label{21}





\label{22}\section{Die Funktion addAB()}
\label{23}

Jetzt muss noch die Funktion addAB() implementiert werden und unser Taschenrechner ist in der ersten Version fertig. Die Implementation dieser Funktion besteht im Wesentlichen im Aufruf von Qt Funktionen. Hierbei kann man also ein bisschen üben, sich in der Qt Dokumentation zurecht zu finden.
\subsection{Auslesen der Felder}
\label{24}
Als erstes müssen wir die Eingabefelder auslesen. Die Eingabefelder sind QLineEdit Objekte. Wir suchen also eine Funktion in der Doku zu QLineEdit, die passen könnte. Wir finden die passenden Funktionen displayText() und text(). Beide Funktionen sind gleich, ein Unterschied ergibt sich lediglich in dem Fall, dass das Eingabefeld zur Eingabe von Passworten verwendet wird. Wir entscheiden uns für text(). Die Syntax für text() ist: 

\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{QString\ensuremath{\text{ }}text()\ensuremath{\text{ }}const}\newline
\end{Highlighting}
\end{Shaded}
 
Man ruft die Funktion also ohne Parameterübergabe auf und bekommt einen QString zurück. Das \symbol{34}const\symbol{34} am Ende der Syntaxdefinition besagt, daß das Objekt, auf das man die Funktion anwendet (also QLineEdit und damit der darin gespeicherte Text) nicht verändert wird. Wie schon beim Setzen der Default-{}Werte wird die Funktion über den Operator \symbol{34}-{}>{}\symbol{34} aufgerufen, da es sich bei InputA um einen Pointer handelt.


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{QString\ensuremath{\text{ }}a;}\newline
\NormalTok{a\ensuremath{\text{ }}=\ensuremath{\text{ }}InputA\ensuremath{\text{ }}->\ensuremath{\text{ }}text();}\newline
\end{Highlighting}
\end{Shaded}


Jetzt haben wir in dem QString a den eingegebenen Text stehen. Analoges kann man für InputB machen. Um mit den Zahlen rechnen zu können, müssen wir aus dem QString ein Double machen.
\subsection{QString in Double wandeln}
\label{25}
Um eine entsprechende Funktion zu finden, müssen wir jetzt die Doku zu QString nach einer passenden Funktion durchsuchen. Die passende Funktion ist toDouble(). Die Syntax hier ist etwas komplizierter: 

\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{double\ensuremath{\text{ }}QString::toDouble\ensuremath{\text{ }}(\ensuremath{\text{ }}bool\ensuremath{\text{ }}*\ensuremath{\text{ }}ok\ensuremath{\text{ }}=\ensuremath{\text{ }}0\ensuremath{\text{ }})\ensuremath{\text{ }}const}\newline
\end{Highlighting}
\end{Shaded}
 
Man sieht direkt, dass der Rückgabewert ein double ist. Als Parameter zum Aufruf kann ein Pointer (*) auf eine boolsche Variable mitgegeben werden, die den internen Namen \symbol{34}ok\symbol{34} bekommt. Der Parameter ist optional. Das heißt, wenn kein Parameter vorhanden ist, wird der Default-{}Wert \symbol{34}0\symbol{34} übergeben. In dieser boolschen Variable finden wir später das Ergebnis, ob die Konvertierung also geklappt hat (ok=true) oder nicht (ok=false). Das \symbol{34}const\symbol{34} besagt wieder, dass das Objekt, auf das die Funktion angewendet wird, nicht verändert wird. In diesem Fall existiert also der QString, den wir in Double umwandeln, auch nach der Wandlung noch unverändert.


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{double\ensuremath{\text{ }}a;}\newline
\NormalTok{a\ensuremath{\text{ }}=\ensuremath{\text{ }}(InputA\ensuremath{\text{ }}->\ensuremath{\text{ }}text()).toDouble();}\newline
\end{Highlighting}
\end{Shaded}


Hier wird jetzt nicht der \symbol{34}-{}>{}\symbol{34} Operator verwendet, da text() einen QString zurückliefert und nicht einen Pointer auf einen QString. Wollen wir die Wandlung prüfen, so müsste der Code so aussehen:


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{double\ensuremath{\text{ }}a;}\newline
\NormalTok{bool\ensuremath{\text{ }}ok;}\newline
\NormalTok{a\ensuremath{\text{ }}=\ensuremath{\text{ }}(InputA\ensuremath{\text{ }}->\ensuremath{\text{ }}text()).toDouble(\&ok);}\newline
\end{Highlighting}
\end{Shaded}


ok ist eine boolsche Variable, die Funktion will aber einen Pointer auf eine boolsche Variable haben, sprich die (Speicher-{})Adresse, wo die boolsche Variable zu finden ist. Die Adresse einer Funktion wird über den \symbol{34}\&\symbol{34} Operator bestimmt. Wir werden die erste Version ohne Prüfung verwenden, auch wenn es schlechter Stil ist. Unser Code sieht also dann wie folgt aus:


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{double\ensuremath{\text{ }}a,\ensuremath{\text{ }}b,\ensuremath{\text{ }}c;}\newline
\NormalTok{a\ensuremath{\text{ }}=\ensuremath{\text{ }}(InputA\ensuremath{\text{ }}->\ensuremath{\text{ }}text()).toDouble();}\newline
\NormalTok{b\ensuremath{\text{ }}=\ensuremath{\text{ }}(InputB\ensuremath{\text{ }}->\ensuremath{\text{ }}text()).toDouble();}\newline
\NormalTok{c\ensuremath{\text{ }}=\ensuremath{\text{ }}a\ensuremath{\text{ }}+\ensuremath{\text{ }}b;}\newline
\end{Highlighting}
\end{Shaded}


Als nächstes muss c in das QLineEdit Feld ResultC geschrieben werden. Das Problem ist, dass die bekannte Funktion setText() einen QString als Parameter erwartet und kein Double. Es muss also wieder eine Umwandlung vorgenommen werden.
\subsection{Wandeln von Double nach QString}
\label{26}
Da wir wieder etwas mit einem QString machen wollen, müssen wir wieder die Doku zu QString durchsuchen. Die Funktion, die wir benötigen, lautet: arg(). Die Funktion arg() gibt es in der Dokumentation zu QString mehrfach. Dies sind so genannte überladene Funktionen. Der Compiler sucht sich an Hand der Parameter (Anzahl und Typen) die passende Funktion heraus. Wir müssen also die richtigen Parameter übergeben. Die Funktion, die wir brauchen, ist 

\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{QString\ensuremath{\text{ }}QString::arg\ensuremath{\text{ }}(\ensuremath{\text{ }}double\ensuremath{\text{ }}a,\ensuremath{\text{ }}int\ensuremath{\text{ }}fieldWidth\ensuremath{\text{ }}=\ensuremath{\text{ }}0,\ensuremath{\text{ }}char\ensuremath{\text{ }}format\ensuremath{\text{ }}=}\newline
\NormalTok{\ensuremath{\text{ }}{\char13}g{\char13},\ensuremath{\text{ }}}\newline
\NormalTok{\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}int\ensuremath{\text{ }}precision\ensuremath{\text{ }}=\ensuremath{\text{ }}-1,\ensuremath{\text{ }}}\newline
\NormalTok{\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}\ensuremath{\text{ }}const\ensuremath{\text{ }}QChar\ensuremath{\text{ }}\&\ensuremath{\text{ }}fillChar\ensuremath{\text{ }}=\ensuremath{\text{ }}QLatin1Char(\ensuremath{\text{ }}{\char13}\ensuremath{\text{ }}{\char13}\ensuremath{\text{ }})\ensuremath{\text{ }})}\newline
\NormalTok{\ensuremath{\text{ }}const}\newline
\end{Highlighting}
\end{Shaded}
 

Warum gerade diese? Nunja, das ist die einzige, die als Übergabeparameter ein Double erlaubt. Die Funktionssyntax sieht relativ kompliziert aus. Der einzige verpflichtende Parameter ist jedoch \symbol{34}double a\symbol{34}, alle anderen Übergabeparameter sind optional, da dort ein Defaultwert angegeben ist. Hierbei ist zu beachten, dass man bei der Übergabe eines Parameters, der vom Defaultwert abweichen soll, alle anderen Parameter \symbol{34}links\symbol{34} von ihm ebenfalls übergeben muss, selbst wenn diese ihre Defaultwerte behalten sollen. Das \symbol{34}const\symbol{34} ganz am Ende der Funktionsdefinition kennen wir ja bereits: Es besagt, dass der QString, auf den die Funktion angewendet wird, selber nicht verändert wird. Der zurückgegebene QString ist also ein neu erzeugter QString.

double a: Der Wert, der umgewandelt werden soll.

int fieldWidth: Der Wert gibt an, wieviele Stellen mit dem Parameter fillChar aufgefüllt werden. (Da es sich um eine überladene Funktion handelt, ist der Parameter nicht an dieser Stelle in der Doku erklärt sondern bei der arg() Funktion, wo er zum ersten Mal auftritt.)

char format: Gibt an, in welcher Schreibweise die Zahl umgewandelt werden soll, also z.B. mit Exponenten.

int precision: Gibt an, wie viele Stellen nach dem Komma dargestellt werden sollen.

const QChar \&: Gibt das Zeichen an, welches zum Auffüllen verwendet wird, wenn fieldWidth ungleich Null ist.

Wir wollen Format \symbol{34}f\symbol{34} (floating point) verwenden mit 4 Nachkommastellen. Unser Aufruf ist also arg(a+b,0,\textquotesingle{}f\textquotesingle{},4). Damit ist unser Code wie folgt:


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{double\ensuremath{\text{ }}a,\ensuremath{\text{ }}b;}\newline
\NormalTok{a\ensuremath{\text{ }}=\ensuremath{\text{ }}(InputA\ensuremath{\text{ }}->\ensuremath{\text{ }}text()).toDouble();}\newline
\NormalTok{b\ensuremath{\text{ }}=\ensuremath{\text{ }}(InputB\ensuremath{\text{ }}->\ensuremath{\text{ }}text()).toDouble();}\newline
\NormalTok{ResultC\ensuremath{\text{ }}->\ensuremath{\text{ }}setText(QString("\%1").arg(a+b,0,{\char13}f{\char13},4));}\newline
\end{Highlighting}
\end{Shaded}


\%1 ist ein Platzhalter, welcher durch die arg Funktion ersetzt wird. Auch diese Erklärung findet man weiter oben in der Doku, wo sie zum ersten Mal benutzt wird. Es lohnt sich also bei Funktionen, die mehrfach vorkommen, auch die Dokumentation von Versionen anzuschauen, die man eigentlich nicht braucht.

Die Datei Taschenrechner.cpp sieht damit so aus:


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{//---\ensuremath{\text{ }}Taschenrechner.cpp\ensuremath{\text{ }}-\ensuremath{\text{ }}start\ensuremath{\text{ }}---}\newline
\ensuremath{\text{ }}\newline
\NormalTok{#include\ensuremath{\text{ }}"Taschenrechner.h"}\newline
\ensuremath{\text{ }}\newline
\NormalTok{Taschenrechner::Taschenrechner(QMainWindow\ensuremath{\text{ }}*parent)\ensuremath{\text{ }}:}\newline
\NormalTok{\ensuremath{\text{ }}QMainWindow(parent)\{	}\newline
\NormalTok{	setupUi(this);}\newline
\NormalTok{	InputA\ensuremath{\text{ }}->\ensuremath{\text{ }}setText("0");}\newline
\NormalTok{	InputB\ensuremath{\text{ }}->\ensuremath{\text{ }}setText("0");}\newline
\ensuremath{\text{ }}\newline
\NormalTok{	connect(Calculate,\ensuremath{\text{ }}SIGNAL\ensuremath{\text{ }}(clicked()),\ensuremath{\text{ }}this,\ensuremath{\text{ }}SLOT(addAB()));}\newline
\NormalTok{\}}\newline
\ensuremath{\text{ }}\newline
\NormalTok{Taschenrechner::~Taschenrechner()\{}\newline
\NormalTok{\}}\newline
\ensuremath{\text{ }}\newline
\NormalTok{void\ensuremath{\text{ }}Taschenrechner::addAB()\{}\newline
\NormalTok{	double\ensuremath{\text{ }}a,\ensuremath{\text{ }}b;}\newline
\NormalTok{	a\ensuremath{\text{ }}=\ensuremath{\text{ }}(InputA\ensuremath{\text{ }}->\ensuremath{\text{ }}text()).toDouble();}\newline
\NormalTok{	b\ensuremath{\text{ }}=\ensuremath{\text{ }}(InputB\ensuremath{\text{ }}->\ensuremath{\text{ }}text()).toDouble();}\newline
\NormalTok{	ResultC\ensuremath{\text{ }}->\ensuremath{\text{ }}setText(QString("\%1").arg(a+b,0,{\char13}f{\char13},4));}\newline
\NormalTok{\}}\newline
\ensuremath{\text{ }}\newline
\NormalTok{//---\ensuremath{\text{ }}Taschenrechner.cpp\ensuremath{\text{ }}-\ensuremath{\text{ }}end\ensuremath{\text{ }}---}\newline
\end{Highlighting}
\end{Shaded}


Nach dem erneuten Übersetzen ist der Taschenrechner fertig zum Addieren. Man könnte jetzt sehr einfach eine Funktion subAB() und einen zusätzlichen Button implementieren, um die Subtraktion einzuführen. Hier soll jedoch einen Schritt weiter gegangen werden: Das Ganze soll übersichtlich in verschiedenen Quellcodedateien implementiert werden.

\chapter{Weitere UI-{}Erweiterungen}

\myminitoc
\label{27}





\label{28}\section{UI File zur Subtraktion}
\label{29}
Um den Taschenrechner nicht nur zur Addition, sondern auch zur Subtraktion verwenden zu können, müssen einige Änderungen vorgenommen werden. Das UI soll so aussehen, dass es ein Fenstermenü gibt, über das man die  gewünschte Rechenoperation auswählen kann. Je nachdem, welche Operation gewählt wird, soll sich der Inhalt des UIs (Labels, Eingabefelder und der Button) ändern. Das Wechseln des UIs beim Auswählen des entsprechenden Menüeintrags geschieht über ein so genanntes \symbol{34}Stacked Widget\symbol{34}. Ein Stacked Widget kann man sich wie einen Block Papier vorstellen und je nach dem, welche Seite gewählt wird, sieht man eine entsprechende Ansicht. 
\subsection{Änderungen im UI-{}File}
\label{30}
Das \myhref{http://de.wikibooks.org/wiki/Qt_f\%FCr_C\%252B\%252B_Anf\%E4nger\%3A_Das_Grundger\%FCst}{bestehende} UI-{}File kann als Grundlage genommen werden. Alle schon vorhandenen UI-{}Elemente werden auf die erste Seite des Stacked Widgets verschoben, danach werden alle Elemente auf die zweite Seite kopiert. Dabei wird noch das Textlabel \symbol{34}A+B\symbol{34} umbenannt in \symbol{34}A-{}B\symbol{34}. Durch das Kopieren ändern sich die technischen Namen der kopierten Objekte: Sie heißen wie die ursprünglichen Objekte, enden aber mit \symbol{34}_2\symbol{34}. Will man die Objekte hier also manuell anlegen, sollte dieser Name gewählt werden. Der technische Name des Stacked Widget in unserem Tutorial ist \symbol{34}stackedWidget\symbol{34}. Geht man im Qt-{}Designer in den Preview-{}Modus (Strg+R), so sieht man für das Stacked Widget ein paar kleine Pfeile, mit denen man die verschiedenen Ansichten durchblättern kann.

Als letztes muss nun noch das Menü eingefügt werden. Das Hauptmenü soll aus den zwei Einträgen \symbol{34}Main\symbol{34} und \symbol{34}Choose\symbol{34} bestehen. Wobei das erste Hauptmenü nur den Eintrag \symbol{34}Quit\symbol{34} zum Beenden des Programms enthält, und das zweite Menü die Einträge \symbol{34}Add\symbol{34} und \symbol{34}Sub\symbol{34} bekommt. (Sollte der UI Designer keine leere Menüleiste anzeigen, kann man auf dem Reißbrett auf einer leeren Stelle im Hintergrund das Kontextmenü aufrufen und \symbol{34}Create Menu Bar\symbol{34} ausführen.) Die technischen Namen der Einträge sind per Default \symbol{34}action<{}Menüeintrag>{}\symbol{34}, also z.B. \symbol{34}actionQuit\symbol{34}. Änderungen an diesen Namen  können über den Property Editor vorgenommen werden. Eventuell zeigt der Property Editor nicht die richtigen Daten an, wenn man auf den gewünschten Menüeintrag klickt. In diesem Fall müsste man über den Object Inspector gehen. Dieser kann über das Menü im Qt Designer eingeschaltet werden.

Man kann mit dem neuen UI-{}File das Programm nun wieder übersetzen und ausführen. Man sollte die Menüleiste und deren Einträge sehen aber sonst noch keine Veränderungen.
\subsection{Menüs mit Funktionen belegen}
\label{31}
Nun sollen die drei Menüs mit Funktionen belegt werden. Das ist ganz einfach. Wenn man in der Doku ein wenig sucht, findet man die passenden Funktionen. Hier wird nun eine etwas kürzere Beschreibung gegeben als im Kapitel zu vor. Für jeden Menüeintrag muss ein connect String in den Konstruktor eingebaut werden. Der connect String hat die Form


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{connect(action<Menüeintrag>,SIGNAL\ensuremath{\text{ }}(triggered()),\ensuremath{\text{ }}this,}\newline
\NormalTok{\ensuremath{\text{ }}SLOT(<Funktion>));}\newline
\end{Highlighting}
\end{Shaded}


action<{}Menüeintrag>{} ist dabei der technische Name des Menüs und <{}Funktion>{} ist eine zu implementierende Funktion, die gerufen werden soll, wenn der Benutzer den entsprechenden Eintrag auswählt. Für jede dieser Funktionen muss im Header-{}File Taschenrechner.h eine entsprechende Deklaration eingeführt und diese in der Quelldatei Taschenrechner.cpp implementiert werden.
\subsection{Menü Quit}
\label{32}
Der connect String sieht hier so aus


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{connect(actionQuit,SIGNAL\ensuremath{\text{ }}(triggered()),\ensuremath{\text{ }}this,\ensuremath{\text{ }}SLOT(slotClose()));}\newline
\end{Highlighting}
\end{Shaded}


Anzumerken sei hier, dass der Slot \symbol{34}slotClose()\symbol{34} genannt wurde, man mag geneigt sein, ihn einfach nur \symbol{34}close()\symbol{34} zu nennen. close() ist aber eine Funktion, die es in Qt schon gibt. Die Benutzung von close() als Slotname würde zu einem unerwünschten Verhalten führen. Generell sollte man bei der Wahl der Funktionsnamen etwas aufpassen und zu \symbol{34}simple\symbol{34} Namen meiden. Weitere Beispiele von Funktionsnamen, die nicht verwendet werden können, sind add und sub. Add und Sub könnten aber benutzt werden. Die Groß-{} und Kleinschreibung spielt hier also eine Rolle.
Die Deklaration der Funktion slotClose() ist sehr einfach:


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{void\ensuremath{\text{ }}slotClose();}\newline
\end{Highlighting}
\end{Shaded}


Die Implementation der Funktion ist ebenfalls sehr simpel


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{void\ensuremath{\text{ }}Taschenrechner::slotClose()\{\ensuremath{\text{ }}}\newline
\NormalTok{	close();}\newline
\NormalTok{\}}\newline
\end{Highlighting}
\end{Shaded}


Zur Erinnerung: ganz am \myhref{http://de.wikibooks.org/wiki/Qt_f\%FCr_C\%252B\%252B_Anf\%E4nger\%3A_Das_Grundger\%FCst\%23main.cpp}{Anfang} hatten wir in main.cpp eine Code-{}Zeile \symbol{34}return a.exec()\symbol{34} implementiert. Wenn jetzt close() aufgerufen wird, schließt sich das aktuelle Fenster. Ist das aktuelle Fenster das letzte Fenster, so endet a.exec() und das Programm ebenfalls. Der return-{}Befehl gibt den Status von a.exec() zurück. Die Funktion close() bekommt QApplication von QWidget vererbt, ist also unter QWidget zu finden. Möchte man nicht nur das Fenster schließen, sondern die ganze Applikation beenden (falls noch andere Fenster offen sind), so gibt es die Funktionen QCoreApplication::quit() und QCoreApplication::exit().

Nun kann die Applikation wieder neu übersetzt und dann geprüft werden, ob \symbol{34}Quit\symbol{34} wirklich die Anwendung schließt. Die Funktion slotClose() ist natürlich sehr kurz, da nur close() aufgerufen wird, man kann natürlich einen Slot auch direkt in dem connect String verarbeiten.


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{connect(actionQuit,SIGNAL\ensuremath{\text{ }}(triggered()),\ensuremath{\text{ }}qApp,\ensuremath{\text{ }}SLOT(quit()));}\newline
\end{Highlighting}
\end{Shaded}


qApp ist ein Makro, welches die aktuelle Instanz von QApplication herausfindet.
\subsection{Menü Add}
\label{33}

Der connect String sieht wie folgt aus


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{connect(actionAdd,\ensuremath{\text{ }}SIGNAL(triggered()),\ensuremath{\text{ }}this,\ensuremath{\text{ }}SLOT(showAdd()));}\newline
\end{Highlighting}
\end{Shaded}


Die Deklaration von showAdd() wie folgt


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{void\ensuremath{\text{ }}showAdd();}\newline
\end{Highlighting}
\end{Shaded}


Für die Implementation von showAdd() muss man sich überlegen wie man zwischen den Seiten des stacked Widget umschalten kann. In der Doku findet man die passende Funktion, damit sieht die Implementation wie folgt aus:


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{void\ensuremath{\text{ }}Taschenrechner::showAdd()\{}\newline
\NormalTok{	stackedWidget\ensuremath{\text{ }}->\ensuremath{\text{ }}setCurrentIndex(0);}\newline
\NormalTok{\}}\newline
\end{Highlighting}
\end{Shaded}


Man beachte, daß die Zählung der Seiten bei Null beginnt.
\subsection{Menü Sub}
\label{34}

Das Menü Sub wird implementiert wie das Menü Add, man ersetze einfach Add durch Sub. Ferner muss darauf geachtet werden, dass der Index von Null auf Eins geändert wird, damit auch wirklich die richtige Seite angezeigt wird.

Beim folgenden Coding ist noch zu beachten, dass sich main.cpp nicht geändert hat und dass analog zum vorherigen Kapitel noch Defaultwerte für die Sub-{}Seite gesetzt wurden.


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{//---\ensuremath{\text{ }}Taschenrechner.h\ensuremath{\text{ }}-\ensuremath{\text{ }}start\ensuremath{\text{ }}---}\newline
\ensuremath{\text{ }}\newline
\NormalTok{#ifndef\ensuremath{\text{ }}TASCHENRECHNER_H}\newline
\NormalTok{#define\ensuremath{\text{ }}TASCHENRECHNER_H}\newline
\ensuremath{\text{ }}\newline
\NormalTok{#include\ensuremath{\text{ }}"ui_Taschenrechner.h"}\newline
\ensuremath{\text{ }}\newline
\NormalTok{class\ensuremath{\text{ }}Taschenrechner\ensuremath{\text{ }}:\ensuremath{\text{ }}public\ensuremath{\text{ }}QMainWindow,\ensuremath{\text{ }}public\ensuremath{\text{ }}Ui::MainWindow\{}\newline
\NormalTok{	Q_OBJECT}\newline
\ensuremath{\text{ }}\newline
\NormalTok{public:}\newline
\NormalTok{	Taschenrechner\ensuremath{\text{ }}(QMainWindow\ensuremath{\text{ }}*parent\ensuremath{\text{ }}=\ensuremath{\text{ }}0);}\newline
\NormalTok{	~Taschenrechner();}\newline
\NormalTok{private\ensuremath{\text{ }}slots:}\newline
\NormalTok{	void\ensuremath{\text{ }}addAB();}\newline
\NormalTok{	void\ensuremath{\text{ }}slotClose();}\newline
\NormalTok{	void\ensuremath{\text{ }}showAdd();}\newline
\NormalTok{	void\ensuremath{\text{ }}showSub();}\newline
\NormalTok{\};}\newline
\ensuremath{\text{ }}\newline
\NormalTok{#endif\ensuremath{\text{ }}//TASCHENRECHNER_H}\newline
\ensuremath{\text{ }}\newline
\NormalTok{//---\ensuremath{\text{ }}Taschenrechner.h\ensuremath{\text{ }}-\ensuremath{\text{ }}end\ensuremath{\text{ }}---}\newline
\end{Highlighting}
\end{Shaded}



\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{//---\ensuremath{\text{ }}Taschenrechner.cpp\ensuremath{\text{ }}-\ensuremath{\text{ }}start\ensuremath{\text{ }}---}\newline
\NormalTok{#include\ensuremath{\text{ }}"Taschenrechner.h"}\newline
\ensuremath{\text{ }}\newline
\NormalTok{Taschenrechner::Taschenrechner(QMainWindow\ensuremath{\text{ }}*parent)\ensuremath{\text{ }}:}\newline
\NormalTok{\ensuremath{\text{ }}QMainWindow(parent)\{	}\newline
\NormalTok{	setupUi(this);}\newline
\NormalTok{	InputA\ensuremath{\text{ }}->\ensuremath{\text{ }}setText("0");}\newline
\NormalTok{	InputB\ensuremath{\text{ }}->\ensuremath{\text{ }}setText("0");}\newline
\NormalTok{	InputA_2\ensuremath{\text{ }}->\ensuremath{\text{ }}setText("0");}\newline
\NormalTok{	InputB_2\ensuremath{\text{ }}->\ensuremath{\text{ }}setText("0");}\newline
\ensuremath{\text{ }}\newline
\NormalTok{	connect(Calculate,\ensuremath{\text{ }}SIGNAL\ensuremath{\text{ }}(clicked()),\ensuremath{\text{ }}this,\ensuremath{\text{ }}SLOT(addAB()));}\newline
\NormalTok{	connect(actionQuit,SIGNAL\ensuremath{\text{ }}(triggered()),\ensuremath{\text{ }}this,}\newline
\NormalTok{\ensuremath{\text{ }}SLOT(slotClose()));}\newline
\NormalTok{	connect(actionAdd,\ensuremath{\text{ }}SIGNAL(triggered()),\ensuremath{\text{ }}this,\ensuremath{\text{ }}SLOT(showAdd()));}\newline
\NormalTok{	connect(actionSub,\ensuremath{\text{ }}SIGNAL(triggered()),\ensuremath{\text{ }}this,\ensuremath{\text{ }}SLOT(showSub()));}\newline
\NormalTok{\}}\newline
\ensuremath{\text{ }}\newline
\NormalTok{Taschenrechner::~Taschenrechner()\{}\newline
\NormalTok{\}}\newline
\ensuremath{\text{ }}\newline
\NormalTok{void\ensuremath{\text{ }}Taschenrechner::addAB()\{}\newline
\NormalTok{	double\ensuremath{\text{ }}a,\ensuremath{\text{ }}b;}\newline
\NormalTok{	a\ensuremath{\text{ }}=\ensuremath{\text{ }}(InputA\ensuremath{\text{ }}->\ensuremath{\text{ }}text()).toDouble();}\newline
\NormalTok{	b\ensuremath{\text{ }}=\ensuremath{\text{ }}(InputB\ensuremath{\text{ }}->\ensuremath{\text{ }}text()).toDouble();}\newline
\NormalTok{	ResultC\ensuremath{\text{ }}->\ensuremath{\text{ }}setText(QString("\%1").arg(a+b,0,{\char13}f{\char13},4));	}\newline
\NormalTok{\}}\newline
\ensuremath{\text{ }}\newline
\NormalTok{void\ensuremath{\text{ }}Taschenrechner::slotClose()\{}\newline
\NormalTok{	close();}\newline
\NormalTok{\}}\newline
\ensuremath{\text{ }}\newline
\NormalTok{void\ensuremath{\text{ }}Taschenrechner::showAdd()\{}\newline
\NormalTok{	stackedWidget\ensuremath{\text{ }}->\ensuremath{\text{ }}setCurrentIndex(0);}\newline
\NormalTok{\}}\newline
\ensuremath{\text{ }}\newline
\NormalTok{void\ensuremath{\text{ }}Taschenrechner::showSub()\{}\newline
\NormalTok{	stackedWidget\ensuremath{\text{ }}->\ensuremath{\text{ }}setCurrentIndex(1);}\newline
\NormalTok{\}}\newline
\ensuremath{\text{ }}\newline
\NormalTok{//---\ensuremath{\text{ }}Taschenrechner.cpp\ensuremath{\text{ }}-\ensuremath{\text{ }}end\ensuremath{\text{ }}---}\newline
\end{Highlighting}
\end{Shaded}


Zu guter Letzt könnte man jetzt eine Funktion subAB implementieren und fertig wäre der Taschenrechner. Da dies identisch ist mit der Implementierung von addAB(), kann auf eine weitere Erklärung hier verzichtet werden. Wenn man dies macht, wird die Datei Taschenrechner.cpp sehr schnell sehr unübersichtlich (es gibt ja noch mehr Rechenarten zu implementieren). Daher soll im folgenden Kapitel der Quellcode auf verschiedene Dateien verteilt werden.

\chapter{Aufteilung des Quellcodes}

\myminitoc
\label{35}





\label{36}
Der Quellcode soll jetzt auf mehrere Dateien verteilt werden, um eine bessere Übersicht zu behalten. Dazu sollen die Funktionen zum Addieren und zum Subtrahieren in einer jeweils eigenen Datei liegen. Ferner wird es eine Datei geben, die für übergreifende Funktionen (z.B. das UI) zuständig ist. Jede Funktion wird in eine eigene Klasse ausgegliedert, jede Klasse besteht aus zwei Dateien:

\TemplatePreformat{$\text{ }$\newline{}
<{}Klassenname>{}.cpp$\text{ }$\newline{}
<{}Klassenname>{}.h$\text{ }$\newline{}
}

Insgesamt werden wir die folgenden Dateien haben:

\TemplatePreformat{$\text{ }$\newline{}
myAdd.cpp$\text{ }$\newline{}
myAdd.h$\text{ }$\newline{}
$\text{ }${}$\text{ }$\newline{}
mySub.cpp$\text{ }$\newline{}
mySub.h$\text{ }$\newline{}
$\text{ }${}$\text{ }$\newline{}
Taschenrechner.cpp$\text{ }$\newline{}
Taschenrechner.h$\text{ }$\newline{}
$\text{ }${}$\text{ }$\newline{}
main.cpp$\text{ }$\newline{}
$\text{ }${}$\text{ }$\newline{}
Taschenrechner.ui$\text{ }$\newline{}
}

Eine Anmerkung sei gemacht, die neuen Klassen wurden myAdd und mySub genannt. Auch hier muss wieder mit der Namensgebung aufgepasst werden, da bestimmte Namen schon belegt sind. Wir hätten sie nicht add und sub, sehr wohl aber Add und Sub nennen können.
Die Dateien myAdd.cpp/.h und mySub.cpp/.h sehen natürlich sehr ähnlich aus und wir werden nur die Klasse myAdd im Detail besprechen, für mySub wird der Quellcode ohne weiteren Kommentar zur Verfügung gestellt.
\section{myAdd.h}
\label{37}
Hierbei handelt es sich wieder um eine Headerdatei, die im Prinzip nichts Ungewöhnliches enthält.


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{//---\ensuremath{\text{ }}myAdd.h\ensuremath{\text{ }}-\ensuremath{\text{ }}start\ensuremath{\text{ }}---}\newline
\NormalTok{#ifndef\ensuremath{\text{ }}MYADD_H}\newline
\NormalTok{#define\ensuremath{\text{ }}MYADD_H}\newline
\ensuremath{\text{ }}\newline
\NormalTok{#include\ensuremath{\text{ }}<QWidget>}\newline
\ensuremath{\text{ }}\newline
\NormalTok{class\ensuremath{\text{ }}Taschenrechner;}\newline
\ensuremath{\text{ }}\newline
\NormalTok{class\ensuremath{\text{ }}myAdd\ensuremath{\text{ }}:\ensuremath{\text{ }}public\ensuremath{\text{ }}QWidget\{}\newline
\NormalTok{	Q_OBJECT}\newline
\ensuremath{\text{ }}\newline
\NormalTok{Taschenrechner\ensuremath{\text{ }}*myTaschenrechner;}\newline
\ensuremath{\text{ }}\newline
\NormalTok{public:}\newline
\NormalTok{	myAdd\ensuremath{\text{ }}(Taschenrechner*);}\newline
\NormalTok{	~myAdd();}\newline
\NormalTok{private\ensuremath{\text{ }}slots:}\newline
\ensuremath{\text{ }}\newline
\NormalTok{\};}\newline
\ensuremath{\text{ }}\newline
\NormalTok{#endif\ensuremath{\text{ }}//MYADD_H}\newline
\NormalTok{//---\ensuremath{\text{ }}myAdd.h\ensuremath{\text{ }}-\ensuremath{\text{ }}end\ensuremath{\text{ }}---}\newline
\end{Highlighting}
\end{Shaded}


Die Klasse myAdd ist abgeleitet von der Klasse QWidget. Dies ist notwendig, damit die Klasse myAdd alle grundsätzlichen Qt Eigenschaften besitzt. Es gibt eine Klassenvariable myTaschenrechner von Typ Taschenrechner, die unsere Hauptklasse ist. Damit diese Variable erzeugt werden kann, muss der Typ Taschenrechner deklariert werden, sprich der Compiler muss wissen, dass es eine Klasse Taschenrechner gibt. Dies passiert mittels der forward declaration 


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{class\ensuremath{\text{ }}Taschenrechner;}\newline
\end{Highlighting}
\end{Shaded}


Diese Variable muss beim Anlegen einer Instanz der Klasse myAdd belegt werden. Erzwungen wird das, da im Konstruktor von myAdd diese Variable übergeben werden muss. Notwendig ist dies, da wir aus der Klasse myAdd heraus auf Objekte (=UI Elemente) der Klasse Taschenrechner zugreifen wollen. Diese UI Elemente liegen gemäß unseres Designs (die Qt Designer ui-{}Datei wird aus Taschenrechner.cpp heraus dargestellt) in dieser Klasse und könnten ohne Zugriff auf diese Klasse nicht gefunden/angesprochen werden.
\section{myAdd.cpp}
\label{38}
Im Grundgerüst der Klasse myAdd werden erstmals nur der Konstruktor und der Destruktor implementiert. Für den Konstruktor muss überlegt werden, wie der Pointer auf die Klasse Taschenrechner übergeben werden kann. Eine Möglichkeit ist es, beim Aufruf des Konstruktors den Wert an einen Pointer TRechner zu übergeben und diesen dann an myTaschenrechner zu übergeben.


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{//---\ensuremath{\text{ }}myAdd.cpp\ensuremath{\text{ }}-\ensuremath{\text{ }}start\ensuremath{\text{ }}---}\newline
\NormalTok{#include\ensuremath{\text{ }}"myAdd.h"}\newline
\NormalTok{#include\ensuremath{\text{ }}"Taschenrechner.h"}\newline
\ensuremath{\text{ }}\newline
\NormalTok{myAdd::myAdd(Taschenrechner\ensuremath{\text{ }}*TRechner)\{}\newline
\NormalTok{	myTaschenrechner\ensuremath{\text{ }}=\ensuremath{\text{ }}TRechner;\ensuremath{\text{ }}}\newline
\NormalTok{\}}\newline
\ensuremath{\text{ }}\newline
\NormalTok{myAdd::~myAdd()\{}\newline
\NormalTok{\}}\newline
\NormalTok{//---\ensuremath{\text{ }}myAdd.cpp\ensuremath{\text{ }}-\ensuremath{\text{ }}end\ensuremath{\text{ }}---}\newline
\end{Highlighting}
\end{Shaded}


Es sei angemerkt, dass etwas in der Art von


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{myAdd::myAdd(Taschenrechner\ensuremath{\text{ }}*myTaschenrechner)\{}\newline
\NormalTok{\}}\newline
\end{Highlighting}
\end{Shaded}


nicht funktioniert, man muss also wirklich eine Variable übergeben und diese dann weiter reichen. Das ist sicherlich nicht sehr elegant, daher gibt es eine andere Möglichkeit Klassenvariablen zu initialisieren. Dabei handelt es sich um die so genannten Initialisierungslisten.


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{//---\ensuremath{\text{ }}myAdd.cpp\ensuremath{\text{ }}-\ensuremath{\text{ }}start\ensuremath{\text{ }}---}\newline
\NormalTok{#include\ensuremath{\text{ }}"myAdd.h"}\newline
\NormalTok{#include\ensuremath{\text{ }}"Taschenrechner.h"}\newline
\ensuremath{\text{ }}\newline
\NormalTok{myAdd::myAdd(Taschenrechner\ensuremath{\text{ }}*TRechner):myTaschenrechner(TRechner)\{}\newline
\NormalTok{\}}\newline
\ensuremath{\text{ }}\newline
\NormalTok{myAdd::~myAdd()\{}\newline
\NormalTok{\}}\newline
\NormalTok{//---\ensuremath{\text{ }}myAdd.cpp\ensuremath{\text{ }}-\ensuremath{\text{ }}end\ensuremath{\text{ }}---}\newline
\end{Highlighting}
\end{Shaded}


Man erkennt im Code wohl, wie diese Liste funktioniert, die Variable wird mit einem \symbol{34}:\symbol{34} angehangen und der Wert zur Initialisierung wird in runden Klammern übergeben. Auf diese Art und Weise können auch mehrere Variablen initialisiert werden.
\subsection{Erzeugen von Instanzen der neuen Klassen}
\label{39}
Die neuen Klassen wurden jetzt definiert. Sie haben bisher noch keine Funktionen implementiert. Das wird später kommen. Die Frage ist jetzt noch, wie man diese Klassen wirklich nutzt. Nur vom Erstellen der Header und cpp Files werden die Klassen noch nicht verwendet. Man muss im bisherigen Coding eine Instanz der neuen Klassen anlegen, dies geschieht über den \symbol{34}new\symbol{34} Operator innerhalb des Konstruktors der Klasse Taschenrechner.


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{myAdd\ensuremath{\text{ }}*addWidget\ensuremath{\text{ }}=\ensuremath{\text{ }}new\ensuremath{\text{ }}myAdd(this);}\newline
\NormalTok{mySub\ensuremath{\text{ }}*subWidget\ensuremath{\text{ }}=\ensuremath{\text{ }}new\ensuremath{\text{ }}mySub(this);}\newline
\end{Highlighting}
\end{Shaded}


Hier wird ein Pointer addWidget/subWidget vom Typ myAdd/mySub angelegt (myAdd *addWidget). Der Pointer wird durch die Funktion myAdd() initialisiert. Dazu muss bei Klassen der Operator \symbol{34}new\symbol{34} verwendet werden im Gegensatz zu intrinsischen Datentypen, z.B. int a = 1, bei denen kein \symbol{34}new\symbol{34} verwendet wird. Die Funktion myAdd() ist der Konstruktor der Klasse myAdd. So, wie diese Klasse definiert ist, muss immer ein Parameter übergeben werden. Dieser Parameter ist der Pointer auf die Instanz der Klasse Taschenrechner, diesen Pointer kann man im Konstruktor mit der Anweisung \symbol{34}this\symbol{34} übergeben. $\text{ }$\newline{}

Wichtig: Damit diese Funktionen in Taschenrechner.cpp bekannt sind, darf man nicht vergessen, die Header-{}Dateien der Klassen mittels \#include einzubinden.

Bevor jetzt der Quellcode mittels make übersetzt werden kann, muss berücksichtigt werden, dass neue Dateien erzeugt wurden. Diese sind im Makefile nicht angegeben, so dass es beim Übersetzen zu einer Fehlermeldung kommen wird. Einfach mal ausprobieren. Damit das Makefile angepasst wird, nochmals 

\TemplatePreformat{$\text{ }$\newline{}
qmake$\text{ }${}-{}project$\text{ }$\newline{}
qmake$\text{ }$\newline{}
}

ausführen. Jetzt sollte das Programm mittels make übersetzt werden können. Es ist allerdings noch keine neue Funktionalität enthalten. Weiterhin wird eine Warnung ausgegeben, dass addWidget und subWidget nicht benutzt werden. Diese Warnung kann ignoriert werden, da wirklich mit den Objekten noch nichts passiert.

\chapter{Finale Implementierung}

\myminitoc
\label{40} 





\label{41}
Nun müssen die Funktionen zum Addieren und Subtrahieren noch in die anderen Dateien verschoben werden. Als erstes können aus der Klasse Taschenrechner die Deklaration und Implementierung der Methode addAB() entfernt werden, da diese nicht mehr gebraucht werden.

Aus Taschenrechner.h muss nur die Deklaration der Funktion addAB() entfernt werden, ansonsten ändert sich nichts.


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{//---\ensuremath{\text{ }}Taschenrechner.h\ensuremath{\text{ }}-\ensuremath{\text{ }}start\ensuremath{\text{ }}---}\newline
\NormalTok{#ifndef\ensuremath{\text{ }}TASCHENRECHNER_H}\newline
\NormalTok{#define\ensuremath{\text{ }}TASCHENRECHNER_H}\newline
\ensuremath{\text{ }}\newline
\NormalTok{#include\ensuremath{\text{ }}"ui_Taschenrechner.h"}\newline
\ensuremath{\text{ }}\newline
\NormalTok{class\ensuremath{\text{ }}Taschenrechner\ensuremath{\text{ }}:\ensuremath{\text{ }}public\ensuremath{\text{ }}QMainWindow,\ensuremath{\text{ }}public\ensuremath{\text{ }}Ui::MainWindow\{}\newline
\NormalTok{	Q_OBJECT}\newline
\ensuremath{\text{ }}\newline
\NormalTok{public:}\newline
\NormalTok{	Taschenrechner\ensuremath{\text{ }}(QMainWindow\ensuremath{\text{ }}*parent\ensuremath{\text{ }}=\ensuremath{\text{ }}0);}\newline
\NormalTok{	~Taschenrechner();}\newline
\NormalTok{private\ensuremath{\text{ }}slots:}\newline
\NormalTok{	void\ensuremath{\text{ }}showAdd();}\newline
\NormalTok{	void\ensuremath{\text{ }}showSub();}\newline
\NormalTok{\};}\newline
\ensuremath{\text{ }}\newline
\NormalTok{#endif\ensuremath{\text{ }}//TASCHENRECHNER_H}\newline
\NormalTok{//---\ensuremath{\text{ }}Taschenrechner.h\ensuremath{\text{ }}-\ensuremath{\text{ }}end\ensuremath{\text{ }}---}\newline
\end{Highlighting}
\end{Shaded}


In Taschenrechner.cpp müssen zwei Änderungen vorgenommen werden. Die Datei sieht nun wie folgt aus:


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{//---\ensuremath{\text{ }}Taschenrechner.cpp\ensuremath{\text{ }}-\ensuremath{\text{ }}start\ensuremath{\text{ }}---}\newline
\NormalTok{#include\ensuremath{\text{ }}"Taschenrechner.h"}\newline
\NormalTok{#include\ensuremath{\text{ }}"myAdd.h"}\newline
\NormalTok{#include\ensuremath{\text{ }}"mySub.h"}\newline
\ensuremath{\text{ }}\newline
\NormalTok{Taschenrechner::Taschenrechner(QMainWindow\ensuremath{\text{ }}*parent)\ensuremath{\text{ }}:}\newline
\NormalTok{\ensuremath{\text{ }}QMainWindow(parent)\{	}\newline
\NormalTok{	setupUi(this);}\newline
\ensuremath{\text{ }}\newline
\NormalTok{	myAdd\ensuremath{\text{ }}*addWidget\ensuremath{\text{ }}=\ensuremath{\text{ }}new\ensuremath{\text{ }}myAdd(this);}\newline
\NormalTok{	mySub\ensuremath{\text{ }}*subWidget\ensuremath{\text{ }}=\ensuremath{\text{ }}new\ensuremath{\text{ }}mySub(this);}\newline
\ensuremath{\text{ }}\newline
\NormalTok{	InputA\ensuremath{\text{ }}->\ensuremath{\text{ }}setText("0");}\newline
\NormalTok{	InputB\ensuremath{\text{ }}->\ensuremath{\text{ }}setText("0");}\newline
\NormalTok{	InputA_2\ensuremath{\text{ }}->\ensuremath{\text{ }}setText("0");}\newline
\NormalTok{	InputB_2\ensuremath{\text{ }}->\ensuremath{\text{ }}setText("0");}\newline
\ensuremath{\text{ }}\newline
\ensuremath{\text{ }}\newline
\ensuremath{\text{ }}\newline
\NormalTok{	connect(Calculate,\ensuremath{\text{ }}SIGNAL(clicked()),\ensuremath{\text{ }}addWidget,\ensuremath{\text{ }}SLOT(addAB()));}\newline
\NormalTok{	connect(Calculate_2,\ensuremath{\text{ }}SIGNAL(clicked()),\ensuremath{\text{ }}subWidget,}\newline
\NormalTok{\ensuremath{\text{ }}SLOT(subAB()));}\newline
\NormalTok{	connect(actionQuit,\ensuremath{\text{ }}SIGNAL(triggered()),\ensuremath{\text{ }}qApp,\ensuremath{\text{ }}SLOT(quit()));}\newline
\NormalTok{	connect(actionAdd,\ensuremath{\text{ }}SIGNAL(triggered()),\ensuremath{\text{ }}this,\ensuremath{\text{ }}SLOT(showAdd()));}\newline
\NormalTok{	connect(actionSub,\ensuremath{\text{ }}SIGNAL(triggered()),\ensuremath{\text{ }}this,\ensuremath{\text{ }}SLOT(showSub()));}\newline
\NormalTok{\}}\newline
\ensuremath{\text{ }}\newline
\NormalTok{Taschenrechner::~Taschenrechner()\{}\newline
\NormalTok{\}}\newline
\ensuremath{\text{ }}\newline
\NormalTok{void\ensuremath{\text{ }}Taschenrechner::showAdd()\{}\newline
\NormalTok{	stackedWidget\ensuremath{\text{ }}->\ensuremath{\text{ }}setCurrentIndex(0);}\newline
\NormalTok{\}}\newline
\ensuremath{\text{ }}\newline
\NormalTok{void\ensuremath{\text{ }}Taschenrechner::showSub()\{}\newline
\NormalTok{	stackedWidget\ensuremath{\text{ }}->\ensuremath{\text{ }}setCurrentIndex(1);}\newline
\NormalTok{\}}\newline
\NormalTok{//---\ensuremath{\text{ }}Taschenrechner.cpp\ensuremath{\text{ }}-\ensuremath{\text{ }}end\ensuremath{\text{ }}---}\newline
\end{Highlighting}
\end{Shaded}


Als erstes wurde die Implementierung der Funktion addAB() entfernt. Als nächsten Schritt müssen die connect Anweisungen angepasst werden. Diese sehen nun so aus:


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{connect(Calculate,\ensuremath{\text{ }}SIGNAL\ensuremath{\text{ }}(clicked()),\ensuremath{\text{ }}addWidget,\ensuremath{\text{ }}SLOT(addAB()));}\newline
\NormalTok{connect(Calculate_2,\ensuremath{\text{ }}SIGNAL\ensuremath{\text{ }}(clicked()),\ensuremath{\text{ }}subWidget,\ensuremath{\text{ }}SLOT(subAB()));}\newline
\end{Highlighting}
\end{Shaded}


Wenn der QPushButton \symbol{34}Calculate\symbol{34} das Signal clicked() erhält, ist der Empfänger nicht mehr \symbol{34}this\symbol{34} sondern das neu angelegte Objekt addWidget. Dies geschieht, da nun gerade in addWidget die Funktion zum Addieren enthalten ist. Der Slot heißt wieder addAB(), ist aber ein Slot der Klasse myAdd. Für die Subtraktion ist der connect String im wesentlichen identisch, der QPushButton hier hat einen anderen Namen, da es technisch ein anderer Knopf ist. Empfänger ist hier die Funktion subAB() der Instanz subWidget der Klasse mySub.

Die Anpassungen in myAdd.h und myAdd.cpp sind im wesentlichen wieder identisch wie die in mySub.h und mySub.cpp. myAdd.h hat nun folgendes Aussehen:


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{//---\ensuremath{\text{ }}myAdd.h\ensuremath{\text{ }}-\ensuremath{\text{ }}start\ensuremath{\text{ }}---}\newline
\NormalTok{#ifndef\ensuremath{\text{ }}MYADD_H}\newline
\NormalTok{#define\ensuremath{\text{ }}MYADD_H}\newline
\ensuremath{\text{ }}\newline
\NormalTok{#include\ensuremath{\text{ }}<QWidget>}\newline
\ensuremath{\text{ }}\newline
\NormalTok{class\ensuremath{\text{ }}Taschenrechner;}\newline
\ensuremath{\text{ }}\newline
\NormalTok{class\ensuremath{\text{ }}myAdd\ensuremath{\text{ }}:\ensuremath{\text{ }}public\ensuremath{\text{ }}QWidget\{}\newline
\NormalTok{	Q_OBJECT}\newline
\ensuremath{\text{ }}\newline
\NormalTok{Taschenrechner\ensuremath{\text{ }}*myTaschenrechner;}\newline
\ensuremath{\text{ }}\newline
\NormalTok{public:}\newline
\NormalTok{	myAdd\ensuremath{\text{ }}(Taschenrechner*);}\newline
\NormalTok{	~myAdd();}\newline
\NormalTok{private\ensuremath{\text{ }}slots:}\newline
\NormalTok{	void\ensuremath{\text{ }}addAB();}\newline
\NormalTok{\};}\newline
\ensuremath{\text{ }}\newline
\NormalTok{#endif\ensuremath{\text{ }}//MYADD_H}\newline
\NormalTok{//---\ensuremath{\text{ }}myAdd.h\ensuremath{\text{ }}-\ensuremath{\text{ }}end\ensuremath{\text{ }}---}\newline
\end{Highlighting}
\end{Shaded}


Einzig die Deklaration des Slots addAB() ist eingefügt worden. In myAdd.cpp muss diese Funktion als Nächstes implementiert werden:


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{//---\ensuremath{\text{ }}myAdd.cpp\ensuremath{\text{ }}-\ensuremath{\text{ }}start\ensuremath{\text{ }}---}\newline
\NormalTok{#include\ensuremath{\text{ }}"myAdd.h"}\newline
\NormalTok{#include\ensuremath{\text{ }}"Taschenrechner.h"}\newline
\ensuremath{\text{ }}\newline
\ensuremath{\text{ }}\newline
\NormalTok{myAdd::myAdd(Taschenrechner\ensuremath{\text{ }}*TRechner):myTaschenrechner(TRechner)\{}\newline
\NormalTok{\}}\newline
\ensuremath{\text{ }}\newline
\ensuremath{\text{ }}\newline
\NormalTok{myAdd::~myAdd()\{}\newline
\NormalTok{\}}\newline
\ensuremath{\text{ }}\newline
\NormalTok{void\ensuremath{\text{ }}myAdd::addAB()\{}\newline
\NormalTok{	double\ensuremath{\text{ }}a,\ensuremath{\text{ }}b;}\newline
\NormalTok{	a\ensuremath{\text{ }}=\ensuremath{\text{ }}(myTaschenrechner\ensuremath{\text{ }}->\ensuremath{\text{ }}InputA\ensuremath{\text{ }}->\ensuremath{\text{ }}text()).toDouble();}\newline
\NormalTok{	b\ensuremath{\text{ }}=\ensuremath{\text{ }}(myTaschenrechner\ensuremath{\text{ }}->\ensuremath{\text{ }}InputB\ensuremath{\text{ }}->\ensuremath{\text{ }}text()).toDouble();}\newline
\NormalTok{	myTaschenrechner\ensuremath{\text{ }}->\ensuremath{\text{ }}ResultC\ensuremath{\text{ }}->}\newline
\NormalTok{\ensuremath{\text{ }}setText(QString("\%1").arg(a+b,0,{\char13}f{\char13},4));	}\newline
\NormalTok{\}}\newline
\NormalTok{//---\ensuremath{\text{ }}myAdd.cpp\ensuremath{\text{ }}-\ensuremath{\text{ }}end\ensuremath{\text{ }}---}\newline
\end{Highlighting}
\end{Shaded}


Die Implementierung ist im Prinzip identisch mit der Implementierung, als dieser Slot noch zur Klasse Taschenrechner gehörte. Das einzige Problem, welches sich ergibt, ist, dass die ganzen UI Objekte zur Klasse Taschenrechner gehören und hier nicht bekannt sind. Die Instanz der Klasse Taschenrechner, die hier benutzt wird, wurde beim Erzeugen von addWidget angegeben und in myTaschenrechner gespeichert. Wenn man nun auf Objekt im UI zugreifen will, kann man dies über


\begin{Shaded}
\begin{Highlighting}[]

\NormalTok{myTaschenrechner\ensuremath{\text{ }}->\ensuremath{\text{ }}UI\ensuremath{\text{ }}Objekt\ensuremath{\text{ }}->\ensuremath{\text{ }}Methode\ensuremath{\text{ }}des\ensuremath{\text{ }}UI\ensuremath{\text{ }}Objekts}\newline
\end{Highlighting}
\end{Shaded}


erreichen. Der Trick ist also nicht das UI Objekt direkt anzusprechen, sondern den \symbol{34}Umweg\symbol{34} über eine Instanz der Klassen Taschenrechner zu gehen, diese Instanz heißt hier myTaschenrechner.

Der Taschenrechner sollte sich nun übersetzen lassen und das Addieren und Subtrahieren unterstützen.
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\section {GNU GENERAL PUBLIC LICENSE}
\begin{multicols}{4}

Version 3, 29 June 2007

Copyright © 2007 Free Software Foundation, Inc. <http://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.
Preamble

The GNU General Public License is a free, copyleft license for software and other kinds of works.

The licenses for most software and other practical works are designed to take away your freedom to share and change the works. By contrast, the GNU General Public License is intended to guarantee your freedom to share and change all versions of a program--to make sure it remains free software for all its users. We, the Free Software Foundation, use the GNU General Public License for most of our software; it applies also to any other work released this way by its authors. You can apply it to your programs, too.

When we speak of free software, we are referring to freedom, not price. Our General Public Licenses are designed to make sure that you have the freedom to distribute copies of free software (and charge for them if you wish), that you receive source code or can get it if you want it, that you can change the software or use pieces of it in new free programs, and that you know you can do these things.

To protect your rights, we need to prevent others from denying you these rights or asking you to surrender the rights. Therefore, you have certain responsibilities if you distribute copies of the software, or if you modify it: responsibilities to respect the freedom of others.

For example, if you distribute copies of such a program, whether gratis or for a fee, you must pass on to the recipients the same freedoms that you received. You must make sure that they, too, receive or can get the source code. And you must show them these terms so they know their rights.

Developers that use the GNU GPL protect your rights with two steps: (1) assert copyright on the software, and (2) offer you this License giving you legal permission to copy, distribute and/or modify it.

For the developers' and authors' protection, the GPL clearly explains that there is no warranty for this free software. For both users' and authors' sake, the GPL requires that modified versions be marked as changed, so that their problems will not be attributed erroneously to authors of previous versions.

Some devices are designed to deny users access to install or run modified versions of the software inside them, although the manufacturer can do so. This is fundamentally incompatible with the aim of protecting users' freedom to change the software. The systematic pattern of such abuse occurs in the area of products for individuals to use, which is precisely where it is most unacceptable. Therefore, we have designed this version of the GPL to prohibit the practice for those products. If such problems arise substantially in other domains, we stand ready to extend this provision to those domains in future versions of the GPL, as needed to protect the freedom of users.

Finally, every program is threatened constantly by software patents. States should not allow patents to restrict development and use of software on general-purpose computers, but in those that do, we wish to avoid the special danger that patents applied to a free program could make it effectively proprietary. To prevent this, the GPL assures that patents cannot be used to render the program non-free.

The precise terms and conditions for copying, distribution and modification follow.
TERMS AND CONDITIONS
0. Definitions.

“This License” refers to version 3 of the GNU General Public License.

“Copyright” also means copyright-like laws that apply to other kinds of works, such as semiconductor masks.

“The Program” refers to any copyrightable work licensed under this License. Each licensee is addressed as “you”. “Licensees” and “recipients” may be individuals or organizations.

To “modify” a work means to copy from or adapt all or part of the work in a fashion requiring copyright permission, other than the making of an exact copy. The resulting work is called a “modified version” of the earlier work or a work “based on” the earlier work.

A “covered work” means either the unmodified Program or a work based on the Program.

To “propagate” a work means to do anything with it that, without permission, would make you directly or secondarily liable for infringement under applicable copyright law, except executing it on a computer or modifying a private copy. Propagation includes copying, distribution (with or without modification), making available to the public, and in some countries other activities as well.

To “convey” a work means any kind of propagation that enables other parties to make or receive copies. Mere interaction with a user through a computer network, with no transfer of a copy, is not conveying.

An interactive user interface displays “Appropriate Legal Notices” to the extent that it includes a convenient and prominently visible feature that (1) displays an appropriate copyright notice, and (2) tells the user that there is no warranty for the work (except to the extent that warranties are provided), that licensees may convey the work under this License, and how to view a copy of this License. If the interface presents a list of user commands or options, such as a menu, a prominent item in the list meets this criterion.
1. Source Code.

The “source code” for a work means the preferred form of the work for making modifications to it. “Object code” means any non-source form of a work.

A “Standard Interface” means an interface that either is an official standard defined by a recognized standards body, or, in the case of interfaces specified for a particular programming language, one that is widely used among developers working in that language.

The “System Libraries” of an executable work include anything, other than the work as a whole, that (a) is included in the normal form of packaging a Major Component, but which is not part of that Major Component, and (b) serves only to enable use of the work with that Major Component, or to implement a Standard Interface for which an implementation is available to the public in source code form. A “Major Component”, in this context, means a major essential component (kernel, window system, and so on) of the specific operating system (if any) on which the executable work runs, or a compiler used to produce the work, or an object code interpreter used to run it.

The “Corresponding Source” for a work in object code form means all the source code needed to generate, install, and (for an executable work) run the object code and to modify the work, including scripts to control those activities. However, it does not include the work's System Libraries, or general-purpose tools or generally available free programs which are used unmodified in performing those activities but which are not part of the work. For example, Corresponding Source includes interface definition files associated with source files for the work, and the source code for shared libraries and dynamically linked subprograms that the work is specifically designed to require, such as by intimate data communication or control flow between those subprograms and other parts of the work.

The Corresponding Source need not include anything that users can regenerate automatically from other parts of the Corresponding Source.

The Corresponding Source for a work in source code form is that same work.
2. Basic Permissions.

All rights granted under this License are granted for the term of copyright on the Program, and are irrevocable provided the stated conditions are met. This License explicitly affirms your unlimited permission to run the unmodified Program. The output from running a covered work is covered by this License only if the output, given its content, constitutes a covered work. This License acknowledges your rights of fair use or other equivalent, as provided by copyright law.

You may make, run and propagate covered works that you do not convey, without conditions so long as your license otherwise remains in force. You may convey covered works to others for the sole purpose of having them make modifications exclusively for you, or provide you with facilities for running those works, provided that you comply with the terms of this License in conveying all material for which you do not control copyright. Those thus making or running the covered works for you must do so exclusively on your behalf, under your direction and control, on terms that prohibit them from making any copies of your copyrighted material outside their relationship with you.

Conveying under any other circumstances is permitted solely under the conditions stated below. Sublicensing is not allowed; section 10 makes it unnecessary.
3. Protecting Users' Legal Rights From Anti-Circumvention Law.

No covered work shall be deemed part of an effective technological measure under any applicable law fulfilling obligations under article 11 of the WIPO copyright treaty adopted on 20 December 1996, or similar laws prohibiting or restricting circumvention of such measures.

When you convey a covered work, you waive any legal power to forbid circumvention of technological measures to the extent such circumvention is effected by exercising rights under this License with respect to the covered work, and you disclaim any intention to limit operation or modification of the work as a means of enforcing, against the work's users, your or third parties' legal rights to forbid circumvention of technological measures.
4. Conveying Verbatim Copies.

You may convey verbatim copies of the Program's source code as you receive it, in any medium, provided that you conspicuously and appropriately publish on each copy an appropriate copyright notice; keep intact all notices stating that this License and any non-permissive terms added in accord with section 7 apply to the code; keep intact all notices of the absence of any warranty; and give all recipients a copy of this License along with the Program.

You may charge any price or no price for each copy that you convey, and you may offer support or warranty protection for a fee.
5. Conveying Modified Source Versions.

You may convey a work based on the Program, or the modifications to produce it from the Program, in the form of source code under the terms of section 4, provided that you also meet all of these conditions:

    * a) The work must carry prominent notices stating that you modified it, and giving a relevant date.
    * b) The work must carry prominent notices stating that it is released under this License and any conditions added under section 7. This requirement modifies the requirement in section 4 to “keep intact all notices”.
    * c) You must license the entire work, as a whole, under this License to anyone who comes into possession of a copy. This License will therefore apply, along with any applicable section 7 additional terms, to the whole of the work, and all its parts, regardless of how they are packaged. This License gives no permission to license the work in any other way, but it does not invalidate such permission if you have separately received it.
    * d) If the work has interactive user interfaces, each must display Appropriate Legal Notices; however, if the Program has interactive interfaces that do not display Appropriate Legal Notices, your work need not make them do so.

A compilation of a covered work with other separate and independent works, which are not by their nature extensions of the covered work, and which are not combined with it such as to form a larger program, in or on a volume of a storage or distribution medium, is called an “aggregate” if the compilation and its resulting copyright are not used to limit the access or legal rights of the compilation's users beyond what the individual works permit. Inclusion of a covered work in an aggregate does not cause this License to apply to the other parts of the aggregate.
6. Conveying Non-Source Forms.

You may convey a covered work in object code form under the terms of sections 4 and 5, provided that you also convey the machine-readable Corresponding Source under the terms of this License, in one of these ways:

    * a) Convey the object code in, or embodied in, a physical product (including a physical distribution medium), accompanied by the Corresponding Source fixed on a durable physical medium customarily used for software interchange.
    * b) Convey the object code in, or embodied in, a physical product (including a physical distribution medium), accompanied by a written offer, valid for at least three years and valid for as long as you offer spare parts or customer support for that product model, to give anyone who possesses the object code either (1) a copy of the Corresponding Source for all the software in the product that is covered by this License, on a durable physical medium customarily used for software interchange, for a price no more than your reasonable cost of physically performing this conveying of source, or (2) access to copy the Corresponding Source from a network server at no charge.
    * c) Convey individual copies of the object code with a copy of the written offer to provide the Corresponding Source. This alternative is allowed only occasionally and noncommercially, and only if you received the object code with such an offer, in accord with subsection 6b.
    * d) Convey the object code by offering access from a designated place (gratis or for a charge), and offer equivalent access to the Corresponding Source in the same way through the same place at no further charge. You need not require recipients to copy the Corresponding Source along with the object code. If the place to copy the object code is a network server, the Corresponding Source may be on a different server (operated by you or a third party) that supports equivalent copying facilities, provided you maintain clear directions next to the object code saying where to find the Corresponding Source. Regardless of what server hosts the Corresponding Source, you remain obligated to ensure that it is available for as long as needed to satisfy these requirements.
    * e) Convey the object code using peer-to-peer transmission, provided you inform other peers where the object code and Corresponding Source of the work are being offered to the general public at no charge under subsection 6d.

A separable portion of the object code, whose source code is excluded from the Corresponding Source as a System Library, need not be included in conveying the object code work.

A “User Product” is either (1) a “consumer product”, which means any tangible personal property which is normally used for personal, family, or household purposes, or (2) anything designed or sold for incorporation into a dwelling. In determining whether a product is a consumer product, doubtful cases shall be resolved in favor of coverage. For a particular product received by a particular user, “normally used” refers to a typical or common use of that class of product, regardless of the status of the particular user or of the way in which the particular user actually uses, or expects or is expected to use, the product. A product is a consumer product regardless of whether the product has substantial commercial, industrial or non-consumer uses, unless such uses represent the only significant mode of use of the product.

“Installation Information” for a User Product means any methods, procedures, authorization keys, or other information required to install and execute modified versions of a covered work in that User Product from a modified version of its Corresponding Source. The information must suffice to ensure that the continued functioning of the modified object code is in no case prevented or interfered with solely because modification has been made.

If you convey an object code work under this section in, or with, or specifically for use in, a User Product, and the conveying occurs as part of a transaction in which the right of possession and use of the User Product is transferred to the recipient in perpetuity or for a fixed term (regardless of how the transaction is characterized), the Corresponding Source conveyed under this section must be accompanied by the Installation Information. But this requirement does not apply if neither you nor any third party retains the ability to install modified object code on the User Product (for example, the work has been installed in ROM).

The requirement to provide Installation Information does not include a requirement to continue to provide support service, warranty, or updates for a work that has been modified or installed by the recipient, or for the User Product in which it has been modified or installed. Access to a network may be denied when the modification itself materially and adversely affects the operation of the network or violates the rules and protocols for communication across the network.

Corresponding Source conveyed, and Installation Information provided, in accord with this section must be in a format that is publicly documented (and with an implementation available to the public in source code form), and must require no special password or key for unpacking, reading or copying.
7. Additional Terms.

“Additional permissions” are terms that supplement the terms of this License by making exceptions from one or more of its conditions. Additional permissions that are applicable to the entire Program shall be treated as though they were included in this License, to the extent that they are valid under applicable law. If additional permissions apply only to part of the Program, that part may be used separately under those permissions, but the entire Program remains governed by this License without regard to the additional permissions.

When you convey a copy of a covered work, you may at your option remove any additional permissions from that copy, or from any part of it. (Additional permissions may be written to require their own removal in certain cases when you modify the work.) You may place additional permissions on material, added by you to a covered work, for which you have or can give appropriate copyright permission.

Notwithstanding any other provision of this License, for material you add to a covered work, you may (if authorized by the copyright holders of that material) supplement the terms of this License with terms:

    * a) Disclaiming warranty or limiting liability differently from the terms of sections 15 and 16 of this License; or
    * b) Requiring preservation of specified reasonable legal notices or author attributions in that material or in the Appropriate Legal Notices displayed by works containing it; or
    * c) Prohibiting misrepresentation of the origin of that material, or requiring that modified versions of such material be marked in reasonable ways as different from the original version; or
    * d) Limiting the use for publicity purposes of names of licensors or authors of the material; or
    * e) Declining to grant rights under trademark law for use of some trade names, trademarks, or service marks; or
    * f) Requiring indemnification of licensors and authors of that material by anyone who conveys the material (or modified versions of it) with contractual assumptions of liability to the recipient, for any liability that these contractual assumptions directly impose on those licensors and authors.

All other non-permissive additional terms are considered “further restrictions” within the meaning of section 10. If the Program as you received it, or any part of it, contains a notice stating that it is governed by this License along with a term that is a further restriction, you may remove that term. If a license document contains a further restriction but permits relicensing or conveying under this License, you may add to a covered work material governed by the terms of that license document, provided that the further restriction does not survive such relicensing or conveying.

If you add terms to a covered work in accord with this section, you must place, in the relevant source files, a statement of the additional terms that apply to those files, or a notice indicating where to find the applicable terms.

Additional terms, permissive or non-permissive, may be stated in the form of a separately written license, or stated as exceptions; the above requirements apply either way.
8. Termination.

You may not propagate or modify a covered work except as expressly provided under this License. Any attempt otherwise to propagate or modify it is void, and will automatically terminate your rights under this License (including any patent licenses granted under the third paragraph of section 11).

However, if you cease all violation of this License, then your license from a particular copyright holder is reinstated (a) provisionally, unless and until the copyright holder explicitly and finally terminates your license, and (b) permanently, if the copyright holder fails to notify you of the violation by some reasonable means prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder is reinstated permanently if the copyright holder notifies you of the violation by some reasonable means, this is the first time you have received notice of violation of this License (for any work) from that copyright holder, and you cure the violation prior to 30 days after your receipt of the notice.

Termination of your rights under this section does not terminate the licenses of parties who have received copies or rights from you under this License. If your rights have been terminated and not permanently reinstated, you do not qualify to receive new licenses for the same material under section 10.
9. Acceptance Not Required for Having Copies.

You are not required to accept this License in order to receive or run a copy of the Program. Ancillary propagation of a covered work occurring solely as a consequence of using peer-to-peer transmission to receive a copy likewise does not require acceptance. However, nothing other than this License grants you permission to propagate or modify any covered work. These actions infringe copyright if you do not accept this License. Therefore, by modifying or propagating a covered work, you indicate your acceptance of this License to do so.
10. Automatic Licensing of Downstream Recipients.

Each time you convey a covered work, the recipient automatically receives a license from the original licensors, to run, modify and propagate that work, subject to this License. You are not responsible for enforcing compliance by third parties with this License.

An “entity transaction” is a transaction transferring control of an organization, or substantially all assets of one, or subdividing an organization, or merging organizations. If propagation of a covered work results from an entity transaction, each party to that transaction who receives a copy of the work also receives whatever licenses to the work the party's predecessor in interest had or could give under the previous paragraph, plus a right to possession of the Corresponding Source of the work from the predecessor in interest, if the predecessor has it or can get it with reasonable efforts.

You may not impose any further restrictions on the exercise of the rights granted or affirmed under this License. For example, you may not impose a license fee, royalty, or other charge for exercise of rights granted under this License, and you may not initiate litigation (including a cross-claim or counterclaim in a lawsuit) alleging that any patent claim is infringed by making, using, selling, offering for sale, or importing the Program or any portion of it.
11. Patents.

A “contributor” is a copyright holder who authorizes use under this License of the Program or a work on which the Program is based. The work thus licensed is called the contributor's “contributor version”.

A contributor's “essential patent claims” are all patent claims owned or controlled by the contributor, whether already acquired or hereafter acquired, that would be infringed by some manner, permitted by this License, of making, using, or selling its contributor version, but do not include claims that would be infringed only as a consequence of further modification of the contributor version. For purposes of this definition, “control” includes the right to grant patent sublicenses in a manner consistent with the requirements of this License.

Each contributor grants you a non-exclusive, worldwide, royalty-free patent license under the contributor's essential patent claims, to make, use, sell, offer for sale, import and otherwise run, modify and propagate the contents of its contributor version.

In the following three paragraphs, a “patent license” is any express agreement or commitment, however denominated, not to enforce a patent (such as an express permission to practice a patent or covenant not to sue for patent infringement). To “grant” such a patent license to a party means to make such an agreement or commitment not to enforce a patent against the party.

If you convey a covered work, knowingly relying on a patent license, and the Corresponding Source of the work is not available for anyone to copy, free of charge and under the terms of this License, through a publicly available network server or other readily accessible means, then you must either (1) cause the Corresponding Source to be so available, or (2) arrange to deprive yourself of the benefit of the patent license for this particular work, or (3) arrange, in a manner consistent with the requirements of this License, to extend the patent license to downstream recipients. “Knowingly relying” means you have actual knowledge that, but for the patent license, your conveying the covered work in a country, or your recipient's use of the covered work in a country, would infringe one or more identifiable patents in that country that you have reason to believe are valid.

If, pursuant to or in connection with a single transaction or arrangement, you convey, or propagate by procuring conveyance of, a covered work, and grant a patent license to some of the parties receiving the covered work authorizing them to use, propagate, modify or convey a specific copy of the covered work, then the patent license you grant is automatically extended to all recipients of the covered work and works based on it.

A patent license is “discriminatory” if it does not include within the scope of its coverage, prohibits the exercise of, or is conditioned on the non-exercise of one or more of the rights that are specifically granted under this License. You may not convey a covered work if you are a party to an arrangement with a third party that is in the business of distributing software, under which you make payment to the third party based on the extent of your activity of conveying the work, and under which the third party grants, to any of the parties who would receive the covered work from you, a discriminatory patent license (a) in connection with copies of the covered work conveyed by you (or copies made from those copies), or (b) primarily for and in connection with specific products or compilations that contain the covered work, unless you entered into that arrangement, or that patent license was granted, prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting any implied license or other defenses to infringement that may otherwise be available to you under applicable patent law.
12. No Surrender of Others' Freedom.

If conditions are imposed on you (whether by court order, agreement or otherwise) that contradict the conditions of this License, they do not excuse you from the conditions of this License. If you cannot convey a covered work so as to satisfy simultaneously your obligations under this License and any other pertinent obligations, then as a consequence you may not convey it at all. For example, if you agree to terms that obligate you to collect a royalty for further conveying from those to whom you convey the Program, the only way you could satisfy both those terms and this License would be to refrain entirely from conveying the Program.
13. Use with the GNU Affero General Public License.

Notwithstanding any other provision of this License, you have permission to link or combine any covered work with a work licensed under version 3 of the GNU Affero General Public License into a single combined work, and to convey the resulting work. The terms of this License will continue to apply to the part which is the covered work, but the special requirements of the GNU Affero General Public License, section 13, concerning interaction through a network will apply to the combination as such.
14. Revised Versions of this License.

The Free Software Foundation may publish revised and/or new versions of the GNU General Public License from time to time. Such new versions will be similar in spirit to the present version, but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Program specifies that a certain numbered version of the GNU General Public License “or any later version” applies to it, you have the option of following the terms and conditions either of that numbered version or of any later version published by the Free Software Foundation. If the Program does not specify a version number of the GNU General Public License, you may choose any version ever published by the Free Software Foundation.

If the Program specifies that a proxy can decide which future versions of the GNU General Public License can be used, that proxy's public statement of acceptance of a version permanently authorizes you to choose that version for the Program.

Later license versions may give you additional or different permissions. However, no additional obligations are imposed on any author or copyright holder as a result of your choosing to follow a later version.
15. Disclaimer of Warranty.

THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.
16. Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
17. Interpretation of Sections 15 and 16.

If the disclaimer of warranty and limitation of liability provided above cannot be given local legal effect according to their terms, reviewing courts shall apply local law that most closely approximates an absolute waiver of all civil liability in connection with the Program, unless a warranty or assumption of liability accompanies a copy of the Program in return for a fee.

END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest possible use to the public, the best way to achieve this is to make it free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest to attach them to the start of each source file to most effectively state the exclusion of warranty; and each file should have at least the “copyright” line and a pointer to where the full notice is found.

    <one line to give the program's name and a brief idea of what it does.>
    Copyright (C) <year>  <name of author>

    This program is free software: you can redistribute it and/or modify
    it under the terms of the GNU General Public License as published by
    the Free Software Foundation, either version 3 of the License, or
    (at your option) any later version.

    This program is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
    GNU General Public License for more details.

    You should have received a copy of the GNU General Public License
    along with this program.  If not, see <http://www.gnu.org/licenses/>.

Also add information on how to contact you by electronic and paper mail.

If the program does terminal interaction, make it output a short notice like this when it starts in an interactive mode:

    <program>  Copyright (C) <year>  <name of author>
    This program comes with ABSOLUTELY NO WARRANTY; for details type `show w'.
    This is free software, and you are welcome to redistribute it
    under certain conditions; type `show c' for details.

The hypothetical commands `show w' and `show c' should show the appropriate parts of the General Public License. Of course, your program's commands might be different; for a GUI interface, you would use an “about box”.

You should also get your employer (if you work as a programmer) or school, if any, to sign a “copyright disclaimer” for the program, if necessary. For more information on this, and how to apply and follow the GNU GPL, see <http://www.gnu.org/licenses/>.

The GNU General Public License does not permit incorporating your program into proprietary programs. If your program is a subroutine library, you may consider it more useful to permit linking proprietary applications with the library. If this is what you want to do, use the GNU Lesser General Public License instead of this License. But first, please read <http://www.gnu.org/philosophy/why-not-lgpl.html>.
\end{multicols}

\section{GNU Free Documentation License}
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Version 1.3, 3 November 2008

Copyright © 2000, 2001, 2002, 2007, 2008 Free Software Foundation, Inc. <http://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.
0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional and useful document "free" in the sense of freedom: to assure everyone the effective freedom to copy and redistribute it, with or without modifying it, either commercially or noncommercially. Secondarily, this License preserves for the author and publisher a way to get credit for their work, while not being considered responsible for modifications made by others.

This License is a kind of "copyleft", which means that derivative works of the document must themselves be free in the same sense. It complements the GNU General Public License, which is a copyleft license designed for free software.

We have designed this License in order to use it for manuals for free software, because free software needs free documentation: a free program should come with manuals providing the same freedoms that the software does. But this License is not limited to software manuals; it can be used for any textual work, regardless of subject matter or whether it is published as a printed book. We recommend this License principally for works whose purpose is instruction or reference.
1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a notice placed by the copyright holder saying it can be distributed under the terms of this License. Such a notice grants a world-wide, royalty-free license, unlimited in duration, to use that work under the conditions stated herein. The "Document", below, refers to any such manual or work. Any member of the public is a licensee, and is addressed as "you". You accept the license if you copy, modify or distribute the work in a way requiring permission under copyright law.

A "Modified Version" of the Document means any work containing the Document or a portion of it, either copied verbatim, or with modifications and/or translated into another language.

A "Secondary Section" is a named appendix or a front-matter section of the Document that deals exclusively with the relationship of the publishers or authors of the Document to the Document's overall subject (or to related matters) and contains nothing that could fall directly within that overall subject. (Thus, if the Document is in part a textbook of mathematics, a Secondary Section may not explain any mathematics.) The relationship could be a matter of historical connection with the subject or with related matters, or of legal, commercial, philosophical, ethical or political position regarding them.

The "Invariant Sections" are certain Secondary Sections whose titles are designated, as being those of Invariant Sections, in the notice that says that the Document is released under this License. If a section does not fit the above definition of Secondary then it is not allowed to be designated as Invariant. The Document may contain zero Invariant Sections. If the Document does not identify any Invariant Sections then there are none.

The "Cover Texts" are certain short passages of text that are listed, as Front-Cover Texts or Back-Cover Texts, in the notice that says that the Document is released under this License. A Front-Cover Text may be at most 5 words, and a Back-Cover Text may be at most 25 words.

A "Transparent" copy of the Document means a machine-readable copy, represented in a format whose specification is available to the general public, that is suitable for revising the document straightforwardly with generic text editors or (for images composed of pixels) generic paint programs or (for drawings) some widely available drawing editor, and that is suitable for input to text formatters or for automatic translation to a variety of formats suitable for input to text formatters. A copy made in an otherwise Transparent file format whose markup, or absence of markup, has been arranged to thwart or discourage subsequent modification by readers is not Transparent. An image format is not Transparent if used for any substantial amount of text. A copy that is not "Transparent" is called "Opaque".

Examples of suitable formats for Transparent copies include plain ASCII without markup, Texinfo input format, LaTeX input format, SGML or XML using a publicly available DTD, and standard-conforming simple HTML, PostScript or PDF designed for human modification. Examples of transparent image formats include PNG, XCF and JPG. Opaque formats include proprietary formats that can be read and edited only by proprietary word processors, SGML or XML for which the DTD and/or processing tools are not generally available, and the machine-generated HTML, PostScript or PDF produced by some word processors for output purposes only.

The "Title Page" means, for a printed book, the title page itself, plus such following pages as are needed to hold, legibly, the material this License requires to appear in the title page. For works in formats which do not have any title page as such, "Title Page" means the text near the most prominent appearance of the work's title, preceding the beginning of the body of the text.

The "publisher" means any person or entity that distributes copies of the Document to the public.

A section "Entitled XYZ" means a named subunit of the Document whose title either is precisely XYZ or contains XYZ in parentheses following text that translates XYZ in another language. (Here XYZ stands for a specific section name mentioned below, such as "Acknowledgements", "Dedications", "Endorsements", or "History".) To "Preserve the Title" of such a section when you modify the Document means that it remains a section "Entitled XYZ" according to this definition.

The Document may include Warranty Disclaimers next to the notice which states that this License applies to the Document. These Warranty Disclaimers are considered to be included by reference in this License, but only as regards disclaiming warranties: any other implication that these Warranty Disclaimers may have is void and has no effect on the meaning of this License.
2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially or noncommercially, provided that this License, the copyright notices, and the license notice saying this License applies to the Document are reproduced in all copies, and that you add no other conditions whatsoever to those of this License. You may not use technical measures to obstruct or control the reading or further copying of the copies you make or distribute. However, you may accept compensation in exchange for copies. If you distribute a large enough number of copies you must also follow the conditions in section 3.

You may also lend copies, under the same conditions stated above, and you may publicly display copies.
3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed covers) of the Document, numbering more than 100, and the Document's license notice requires Cover Texts, you must enclose the copies in covers that carry, clearly and legibly, all these Cover Texts: Front-Cover Texts on the front cover, and Back-Cover Texts on the back cover. Both covers must also clearly and legibly identify you as the publisher of these copies. The front cover must present the full title with all words of the title equally prominent and visible. You may add other material on the covers in addition. Copying with changes limited to the covers, as long as they preserve the title of the Document and satisfy these conditions, can be treated as verbatim copying in other respects.

If the required texts for either cover are too voluminous to fit legibly, you should put the first ones listed (as many as fit reasonably) on the actual cover, and continue the rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more than 100, you must either include a machine-readable Transparent copy along with each Opaque copy, or state in or with each Opaque copy a computer-network location from which the general network-using public has access to download using public-standard network protocols a complete Transparent copy of the Document, free of added material. If you use the latter option, you must take reasonably prudent steps, when you begin distribution of Opaque copies in quantity, to ensure that this Transparent copy will remain thus accessible at the stated location until at least one year after the last time you distribute an Opaque copy (directly or through your agents or retailers) of that edition to the public.

It is requested, but not required, that you contact the authors of the Document well before redistributing any large number of copies, to give them a chance to provide you with an updated version of the Document.
4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the conditions of sections 2 and 3 above, provided that you release the Modified Version under precisely this License, with the Modified Version filling the role of the Document, thus licensing distribution and modification of the Modified Version to whoever possesses a copy of it. In addition, you must do these things in the Modified Version:

    * A. Use in the Title Page (and on the covers, if any) a title distinct from that of the Document, and from those of previous versions (which should, if there were any, be listed in the History section of the Document). You may use the same title as a previous version if the original publisher of that version gives permission.
    * B. List on the Title Page, as authors, one or more persons or entities responsible for authorship of the modifications in the Modified Version, together with at least five of the principal authors of the Document (all of its principal authors, if it has fewer than five), unless they release you from this requirement.
    * C. State on the Title page the name of the publisher of the Modified Version, as the publisher.
    * D. Preserve all the copyright notices of the Document.
    * E. Add an appropriate copyright notice for your modifications adjacent to the other copyright notices.
    * F. Include, immediately after the copyright notices, a license notice giving the public permission to use the Modified Version under the terms of this License, in the form shown in the Addendum below.
    * G. Preserve in that license notice the full lists of Invariant Sections and required Cover Texts given in the Document's license notice.
    * H. Include an unaltered copy of this License.
    * I. Preserve the section Entitled "History", Preserve its Title, and add to it an item stating at least the title, year, new authors, and publisher of the Modified Version as given on the Title Page. If there is no section Entitled "History" in the Document, create one stating the title, year, authors, and publisher of the Document as given on its Title Page, then add an item describing the Modified Version as stated in the previous sentence.
    * J. Preserve the network location, if any, given in the Document for public access to a Transparent copy of the Document, and likewise the network locations given in the Document for previous versions it was based on. These may be placed in the "History" section. You may omit a network location for a work that was published at least four years before the Document itself, or if the original publisher of the version it refers to gives permission.
    * K. For any section Entitled "Acknowledgements" or "Dedications", Preserve the Title of the section, and preserve in the section all the substance and tone of each of the contributor acknowledgements and/or dedications given therein.
    * L. Preserve all the Invariant Sections of the Document, unaltered in their text and in their titles. Section numbers or the equivalent are not considered part of the section titles.
    * M. Delete any section Entitled "Endorsements". Such a section may not be included in the Modified Version.
    * N. Do not retitle any existing section to be Entitled "Endorsements" or to conflict in title with any Invariant Section.
    * O. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices that qualify as Secondary Sections and contain no material copied from the Document, you may at your option designate some or all of these sections as invariant. To do this, add their titles to the list of Invariant Sections in the Modified Version's license notice. These titles must be distinct from any other section titles.

You may add a section Entitled "Endorsements", provided it contains nothing but endorsements of your Modified Version by various parties—for example, statements of peer review or that the text has been approved by an organization as the authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage of up to 25 words as a Back-Cover Text, to the end of the list of Cover Texts in the Modified Version. Only one passage of Front-Cover Text and one of Back-Cover Text may be added by (or through arrangements made by) any one entity. If the Document already includes a cover text for the same cover, previously added by you or by arrangement made by the same entity you are acting on behalf of, you may not add another; but you may replace the old one, on explicit permission from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give permission to use their names for publicity for or to assert or imply endorsement of any Modified Version.
5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this License, under the terms defined in section 4 above for modified versions, provided that you include in the combination all of the Invariant Sections of all of the original documents, unmodified, and list them all as Invariant Sections of your combined work in its license notice, and that you preserve all their Warranty Disclaimers.

The combined work need only contain one copy of this License, and multiple identical Invariant Sections may be replaced with a single copy. If there are multiple Invariant Sections with the same name but different contents, make the title of each such section unique by adding at the end of it, in parentheses, the name of the original author or publisher of that section if known, or else a unique number. Make the same adjustment to the section titles in the list of Invariant Sections in the license notice of the combined work.

In the combination, you must combine any sections Entitled "History" in the various original documents, forming one section Entitled "History"; likewise combine any sections Entitled "Acknowledgements", and any sections Entitled "Dedications". You must delete all sections Entitled "Endorsements".
6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents released under this License, and replace the individual copies of this License in the various documents with a single copy that is included in the collection, provided that you follow the rules of this License for verbatim copying of each of the documents in all other respects.

You may extract a single document from such a collection, and distribute it individually under this License, provided you insert a copy of this License into the extracted document, and follow this License in all other respects regarding verbatim copying of that document.
7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and independent documents or works, in or on a volume of a storage or distribution medium, is called an "aggregate" if the copyright resulting from the compilation is not used to limit the legal rights of the compilation's users beyond what the individual works permit. When the Document is included in an aggregate, this License does not apply to the other works in the aggregate which are not themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the Document, then if the Document is less than one half of the entire aggregate, the Document's Cover Texts may be placed on covers that bracket the Document within the aggregate, or the electronic equivalent of covers if the Document is in electronic form. Otherwise they must appear on printed covers that bracket the whole aggregate.
8. TRANSLATION

Translation is considered a kind of modification, so you may distribute translations of the Document under the terms of section 4. Replacing Invariant Sections with translations requires special permission from their copyright holders, but you may include translations of some or all Invariant Sections in addition to the original versions of these Invariant Sections. You may include a translation of this License, and all the license notices in the Document, and any Warranty Disclaimers, provided that you also include the original English version of this License and the original versions of those notices and disclaimers. In case of a disagreement between the translation and the original version of this License or a notice or disclaimer, the original version will prevail.

If a section in the Document is Entitled "Acknowledgements", "Dedications", or "History", the requirement (section 4) to Preserve its Title (section 1) will typically require changing the actual title.
9. TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as expressly provided under this License. Any attempt otherwise to copy, modify, sublicense, or distribute it is void, and will automatically terminate your rights under this License.

However, if you cease all violation of this License, then your license from a particular copyright holder is reinstated (a) provisionally, unless and until the copyright holder explicitly and finally terminates your license, and (b) permanently, if the copyright holder fails to notify you of the violation by some reasonable means prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder is reinstated permanently if the copyright holder notifies you of the violation by some reasonable means, this is the first time you have received notice of violation of this License (for any work) from that copyright holder, and you cure the violation prior to 30 days after your receipt of the notice.

Termination of your rights under this section does not terminate the licenses of parties who have received copies or rights from you under this License. If your rights have been terminated and not permanently reinstated, receipt of a copy of some or all of the same material does not give you any rights to use it.
10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free Documentation License from time to time. Such new versions will be similar in spirit to the present version, but may differ in detail to address new problems or concerns. See http://www.gnu.org/copyleft/.

Each version of the License is given a distinguishing version number. If the Document specifies that a particular numbered version of this License "or any later version" applies to it, you have the option of following the terms and conditions either of that specified version or of any later version that has been published (not as a draft) by the Free Software Foundation. If the Document does not specify a version number of this License, you may choose any version ever published (not as a draft) by the Free Software Foundation. If the Document specifies that a proxy can decide which future versions of this License can be used, that proxy's public statement of acceptance of a version permanently authorizes you to choose that version for the Document.
11. RELICENSING

"Massive Multiauthor Collaboration Site" (or "MMC Site") means any World Wide Web server that publishes copyrightable works and also provides prominent facilities for anybody to edit those works. A public wiki that anybody can edit is an example of such a server. A "Massive Multiauthor Collaboration" (or "MMC") contained in the site means any set of copyrightable works thus published on the MMC site.

"CC-BY-SA" means the Creative Commons Attribution-Share Alike 3.0 license published by Creative Commons Corporation, a not-for-profit corporation with a principal place of business in San Francisco, California, as well as future copyleft versions of that license published by that same organization.

"Incorporate" means to publish or republish a Document, in whole or in part, as part of another Document.

An MMC is "eligible for relicensing" if it is licensed under this License, and if all works that were first published under this License somewhere other than this MMC, and subsequently incorporated in whole or in part into the MMC, (1) had no cover texts or invariant sections, and (2) were thus incorporated prior to November 1, 2008.

The operator of an MMC Site may republish an MMC contained in the site under CC-BY-SA on the same site at any time before August 1, 2009, provided the MMC is eligible for relicensing.
ADDENDUM: How to use this License for your documents

To use this License in a document you have written, include a copy of the License in the document and put the following copyright and license notices just after the title page:

    Copyright (C)  YEAR  YOUR NAME.
    Permission is granted to copy, distribute and/or modify this document
    under the terms of the GNU Free Documentation License, Version 1.3
    or any later version published by the Free Software Foundation;
    with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts.
    A copy of the license is included in the section entitled "GNU
    Free Documentation License".

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the "with … Texts." line with this:

    with the Invariant Sections being LIST THEIR TITLES, with the
    Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of the three, merge those two alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend releasing these examples in parallel under your choice of free software license, such as the GNU General Public License, to permit their use in free software.
\end{multicols}

\section{GNU Lesser General Public License}
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GNU LESSER GENERAL PUBLIC LICENSE

Version 3, 29 June 2007

Copyright © 2007 Free Software Foundation, Inc. <http://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.

This version of the GNU Lesser General Public License incorporates the terms and conditions of version 3 of the GNU General Public License, supplemented by the additional permissions listed below.
0. Additional Definitions.

As used herein, “this License” refers to version 3 of the GNU Lesser General Public License, and the “GNU GPL” refers to version 3 of the GNU General Public License.

“The Library” refers to a covered work governed by this License, other than an Application or a Combined Work as defined below.

An “Application” is any work that makes use of an interface provided by the Library, but which is not otherwise based on the Library. Defining a subclass of a class defined by the Library is deemed a mode of using an interface provided by the Library.

A “Combined Work” is a work produced by combining or linking an Application with the Library. The particular version of the Library with which the Combined Work was made is also called the “Linked Version”.

The “Minimal Corresponding Source” for a Combined Work means the Corresponding Source for the Combined Work, excluding any source code for portions of the Combined Work that, considered in isolation, are based on the Application, and not on the Linked Version.

The “Corresponding Application Code” for a Combined Work means the object code and/or source code for the Application, including any data and utility programs needed for reproducing the Combined Work from the Application, but excluding the System Libraries of the Combined Work.
1. Exception to Section 3 of the GNU GPL.

You may convey a covered work under sections 3 and 4 of this License without being bound by section 3 of the GNU GPL.
2. Conveying Modified Versions.

If you modify a copy of the Library, and, in your modifications, a facility refers to a function or data to be supplied by an Application that uses the facility (other than as an argument passed when the facility is invoked), then you may convey a copy of the modified version:

    * a) under this License, provided that you make a good faith effort to ensure that, in the event an Application does not supply the function or data, the facility still operates, and performs whatever part of its purpose remains meaningful, or
    * b) under the GNU GPL, with none of the additional permissions of this License applicable to that copy.

3. Object Code Incorporating Material from Library Header Files.

The object code form of an Application may incorporate material from a header file that is part of the Library. You may convey such object code under terms of your choice, provided that, if the incorporated material is not limited to numerical parameters, data structure layouts and accessors, or small macros, inline functions and templates (ten or fewer lines in length), you do both of the following:

    * a) Give prominent notice with each copy of the object code that the Library is used in it and that the Library and its use are covered by this License.
    * b) Accompany the object code with a copy of the GNU GPL and this license document.

4. Combined Works.

You may convey a Combined Work under terms of your choice that, taken together, effectively do not restrict modification of the portions of the Library contained in the Combined Work and reverse engineering for debugging such modifications, if you also do each of the following:

    * a) Give prominent notice with each copy of the Combined Work that the Library is used in it and that the Library and its use are covered by this License.
    * b) Accompany the Combined Work with a copy of the GNU GPL and this license document.
    * c) For a Combined Work that displays copyright notices during execution, include the copyright notice for the Library among these notices, as well as a reference directing the user to the copies of the GNU GPL and this license document.
    * d) Do one of the following:
          o 0) Convey the Minimal Corresponding Source under the terms of this License, and the Corresponding Application Code in a form suitable for, and under terms that permit, the user to recombine or relink the Application with a modified version of the Linked Version to produce a modified Combined Work, in the manner specified by section 6 of the GNU GPL for conveying Corresponding Source.
          o 1) Use a suitable shared library mechanism for linking with the Library. A suitable mechanism is one that (a) uses at run time a copy of the Library already present on the user's computer system, and (b) will operate properly with a modified version of the Library that is interface-compatible with the Linked Version.
    * e) Provide Installation Information, but only if you would otherwise be required to provide such information under section 6 of the GNU GPL, and only to the extent that such information is necessary to install and execute a modified version of the Combined Work produced by recombining or relinking the Application with a modified version of the Linked Version. (If you use option 4d0, the Installation Information must accompany the Minimal Corresponding Source and Corresponding Application Code. If you use option 4d1, you must provide the Installation Information in the manner specified by section 6 of the GNU GPL for conveying Corresponding Source.)

5. Combined Libraries.

You may place library facilities that are a work based on the Library side by side in a single library together with other library facilities that are not Applications and are not covered by this License, and convey such a combined library under terms of your choice, if you do both of the following:

    * a) Accompany the combined library with a copy of the same work based on the Library, uncombined with any other library facilities, conveyed under the terms of this License.
    * b) Give prominent notice with the combined library that part of it is a work based on the Library, and explaining where to find the accompanying uncombined form of the same work.

6. Revised Versions of the GNU Lesser General Public License.

The Free Software Foundation may publish revised and/or new versions of the GNU Lesser General Public License from time to time. Such new versions will be similar in spirit to the present version, but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Library as you received it specifies that a certain numbered version of the GNU Lesser General Public License “or any later version” applies to it, you have the option of following the terms and conditions either of that published version or of any later version published by the Free Software Foundation. If the Library as you received it does not specify a version number of the GNU Lesser General Public License, you may choose any version of the GNU Lesser General Public License ever published by the Free Software Foundation.

If the Library as you received it specifies that a proxy can decide whether future versions of the GNU Lesser General Public License shall apply, that proxy's public statement of acceptance of any version is permanent authorization for you to choose that version for the Library.
\end{multicols}
}
\pagebreak
\end{CJK}
\end{document}








headers/options.tex

% Festlegungen für minitoc
% \renewcommand{\myminitoc}{\minitoc}
% \renewcommand{\mtctitle}{Überblick}
% \setcounter{minitocdepth}{1}
% \dominitoc   % diese Zeile aktiviert das Erstellen der minitocs, sie muss vor \tableofcontents kommen

% Seitenformat
% ------------
%\KOMAoption{paper}{A5}          % zulässig: letter, legal, executive; A-, B-, C-, D-Reihen
\KOMAoption{open}{right}			% zulässig: right (jedes Kapitel beginnt rechts), left, any
\KOMAoption{numbers}{auto}
% Satzspiegel jetzt neu berechnen, damit er bei Kopf- und Fußzeilen beachtet wird
\KOMAoptions{DIV=13}

% Kopf- und Fusszeilen
% --------------------
% Breite und Trennlinie
%\setheadwidth[-6mm]{textwithmarginpar}
%\setheadsepline[textwithmarginpar]{0.4pt}
\setheadwidth{text}
\setheadsepline[text]{0.4pt}

% Variante 1: Kopf: links Kapitel, rechts Abschnitt (ohne Nummer); Fuß: außen die Seitenzahl
\ohead{\headmark}
\renewcommand{\chaptermark}[1]{\markleft{#1}{}}
\renewcommand{\sectionmark}[1]{\markright{#1}{}}
\ofoot[\pagemark]{\pagemark}

% Variante 2: Kopf außen die Seitenzahl, Fuß nichts
%\ohead{\pagemark}
%\ofoot{}

% Standardschriften
% -----------------
%\KOMAoption{fontsize}{18pt}
\addtokomafont{disposition}{\rmfamily}
\addtokomafont{title}{\rmfamily} 
\setkomafont{pageheadfoot}{\normalfont\rmfamily\mdseries}

% vertikaler Ausgleich
% -------------------- 
% nein -> \raggedbottom
% ja   -> \flushbottom    aber ungeeignet bei Fußnoten
%\raggedbottom
\flushbottom

% Tiefe des Inhaltsverzeichnisses bestimmen
% -----------------------------------------
% -1   nur \part{}
%  0   bis \chapter{}
%  1   bis \section{}
%  2   bis \subsection{} usw.
\newcommand{\mytocdepth}{1}

% mypart - Teile des Buches und Inhaltsverzeichnis
% ------------------------------------------------
% Standard: nur im Inhaltsverzeichnis, zusätzlicher Eintrag ohne Seitenzahl
% Variante: nur im Inhaltsverzeichnis, zusätzlicher Eintrag mit Seitenzahl 
%\renewcommand{\mypart}[1]{\addcontentsline{toc}{part}{#1}}
% Variante: mit eigener Seite vor dem ersten Kapitel, mit Eintrag und Seitenzahl im Inhaltsverzeichnis
\renewcommand{\mypart}[1]{\part{#1}}


% maketitle
% -----------------------------------------------
% Bestandteile des Innentitels
%\title{Einführung in SQL}
%\author{Jürgen Thomas}
%\subtitle{Datenbanken bearbeiten}
\date{}
% Bestandteile von Impressum und CR
% Bestandteile von Impressum und CR

\uppertitleback{
%Detaillierte Daten zu dieser Publikation sind bei Wikibooks zu erhalten:\newline{} \url{http://de.wikibooks.org/}
%Diese Publikation ist bei der Deutschen Nationalbibliothek registriert. Detaillierte Daten sind im Internet  zu erhalten: \newline{}\url{https://portal.d-nb.de/opac.htm?method=showSearchForm#top}
%Diese Publikation ist bei der Deutschen Nationalbibliothek registriert. Detaillierte Daten sind im Internet unter der Katalog-Nr. 1008575860 zu erhalten: \newline{}\url{http://d-nb.info/1008575860}

%Namen von Programmen und Produkten sowie sonstige Angaben sind häufig geschützt. Da es auch freie Bezeichnungen gibt, wird das Symbol \textregistered{} nicht verwendet.

%Erstellt am 
\today{}
}

\lowertitleback{
{\footnotesize
On the 28th of April 2012 the contents of the English as well as German Wikibooks and Wikipedia projects were licensed under Creative Commons Attribution-ShareAlike 3.0 Unported license. An URI to this license is given in the list of figures on page \pageref{ListOfFigures}. If this document is a derived work from the contents of one of these projects and the content was still licensed by the project under this license at the time of derivation this document has to be licensed under the same, a similar or a compatible license, as stated in section 4b of the license. The list of contributors is included in chapter Contributors on page \pageref{Contributors}. The licenses GPL, LGPL and GFDL are included in chapter Licenses on page \pageref{Licenses}, since this book and/or parts of it may or may not be licensed under one or more of these licenses, and thus require inclusion of these licenses. The licenses of the figures are given in the list of figures on page \pageref{ListOfFigures}. This PDF was generated by the \LaTeX{} typesetting  software. The \LaTeX{} source code is included as an attachment ({\tt source.7z.txt}) in this PDF file. To extract the source from the PDF file, we recommend the use of \url{http://www.pdflabs.com/tools/pdftk-the-pdf-toolkit/} utility or clicking the paper clip attachment symbol on the lower left of your PDF Viewer, selecting {\tt Save Attachment}. After extracting it from the PDF file you have to rename it to {\tt source.7z}. To uncompress the resulting archive we recommend the use of \url{http://www.7-zip.org/}. The \LaTeX{} source itself was generated by a program written by Dirk Hünniger, which is freely available under an open source license from \url{http://de.wikibooks.org/wiki/Benutzer:Dirk_Huenniger/wb2pdf}. This distribution also contains a configured version of the {\tt pdflatex 
} compiler with all necessary packages and fonts needed to compile the \LaTeX{} source included in this PDF file.
}}


\renewcommand{\mysubtitle}[1]{}
\renewcommand{\mymaintitle}[1]{}
\renewcommand{\myauthor}[1]{}

\newenvironment{myshaded}{%
  \def\FrameCommand{ \hskip-2pt \fboxsep=\FrameSep \colorbox{shadecolor}}%
  \MakeFramed {\advance\hsize-\width \FrameRestore}}%
 {\endMakeFramed}








headers/packages1.tex

% Standard für Formatierung
%\usepackage[utf8]{inputenc} % use \usepackage[utf8]{inputenc} for tex4ht
\usepackage[usenames]{color}
\usepackage{textcomp} 
\usepackage{alltt} 
\usepackage{syntax}
\usepackage{parskip} 
\usepackage[normalem]{ulem}
\usepackage[pdftex,unicode=true]{hyperref}
\usepackage{tocstyle}
\usepackage[defblank]{paralist}
\usepackage{trace}
\usepackage{bigstrut}
% Minitoc
%\usepackage{minitoc}

% Keystroke
\usepackage{keystroke}
\usepackage{supertabular}

\usepackage{wrapfig}
\newcommand{\bigs}{\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut{}}







headers/packages2.tex

% für Zeichensätze


%replacemnt for pslatex
\usepackage{mathptmx}
\usepackage[scaled=.92]{helvet}
\usepackage{courier}


\usepackage[T1]{fontenc} % disable this line for tex4ht

% für Tabellen
\usepackage{multirow}
\usepackage{multicol}
\usepackage{array,ragged2e}
\usepackage{longtable}

% für Kopf- und Fußzeilen, Fußnoten
\usepackage{scrpage2}
\usepackage{footnote}

% für Rahmen
\usepackage{verbatim}
\usepackage{framed}
\usepackage{mdframed}
\usepackage{listings}
\usepackage{lineno}

% für Symbole
\usepackage{amsmath}
\usepackage{amssymb}
\usepackage{amsfonts}

\usepackage{pifont}
\usepackage{marvosym}
\let\Cross\undefined 
\usepackage{fourier-orns}  % disable this line for tex4ht   % für weitere Logos, z.B. \danger

% für Grafik-Einbindung
\usepackage[pdftex]{graphicx}
\usepackage{wasysym}
\let\Square\undefined 

% unklare Verwendung
\usepackage{bbm}
\usepackage{skull}

%arabtex
\usepackage[T1]{tipa}  % disable this line for tex4ht

\usepackage{fancyvrb}
\usepackage{bbding} 
\usepackage{textcomp}
\usepackage[table]{xcolor}
\usepackage{microtype}
\usepackage{lscape}
\usepackage{amsthm}







headers/paper.tex

\KOMAoption{paper}{A4}






headers/svg.tex

\newcommand{\SVGExtension}{png}






headers/templates-chemie.tex

\newcommand{\TemplateEnergieerhaltung}[1]{
\begin{longtable}{|>{\RaggedRight}p{\linewidth}|} \hline
{\bfseries Gesetz von der Erhaltung der Energie}\\ \hline
{\bfseries Albert Einstein (14.3. 1879 - 18.4.1955)}: Umwandlung von Energie in Masse und von Masse in Energie ist möglich.\\ 
$E = m \cdot c^2$ (c = Lichtgeschwindigkeit = 300.000 km/s)\\ \hline
{\bfseries 
Bei einer chemischen Reaktion ist die Summe aus Masse und Energie der Ausgangsstoffe gleich der Summe aus Masse und Energie der Endstoffe.
}\\\hline
Wird Energie frei, tritt ein unwägbar kleiner Massenverlust auf. Wird Energie investiert, tritt Massenzunahme auf. Dieses kann allerdings mit herkömmlichen Waagen nicht gemessen werden. \\ \hline
\end{longtable}
}

\newcommand{\TemplatePeriodensystem}[1]{
Hier sollte das Periodensystem stehen. Ein solches wird sehr wahrscheinlich von Orlando Camargo Rodriguez frei zur Verfügung gestellt werden. Dateiname: tabela_periodica.tex ist bereits online. Lizenz aber noch nicht genau genug definiert.
}

\newcommand{\TemplateMassenerhaltung}[1]{
\begin{longtable}{|>{\RaggedRight}p{\linewidth}|} \hline
{\bfseries Gesetz von der Erhaltung der Masse}\\ \hline
{\bfseries Antoine Lavoisier (1743 - 1794)}: Rien ne se perd, rien ne se crée\\ 
Die Gesamtmasse ändert sich bei chemischen Reaktionen (im Rahmen der Messgenauigkeiten) nicht.\\ \hline
Masse der Ausgangsstoffe=Masse der Produkte \\ \hline
\end{longtable}
}

\newcommand{\TemplateDaltonsAtomhyposthese}[1]{
\begin{longtable}{|>{\RaggedRight}p{\linewidth}|} \hline
\begin{enumerate}
\item Materie besteht aus extrem kleinen, bei Reaktion ungeteilt bleibenden Teilchen, den Atomen.
\item Die Masse der Atome eines bestimmten Elements sind gleich (alle Atome eines Elements sind gleich). Die Atome verschiedener Elemente unterscheiden sich in ihren Eigenschaften (zum Beispiel in Größe, Masse, usw.).
\item Es existieren so viele Atomsorten wie Elemente.
\item Bei chemischen Reaktionen werden Atome in neuer Kombination vereinigt oder voneinander getrennt.
\item Eine bestimmte Verbindung wird von den Atomen der betreffenden Elemente in einem bestimmten, einfachen Zahlenverhältnis gebildet.
\end{enumerate}
\\ \hline
\end{longtable}
}

\newcommand{\TemplateUnveraenderlicheMassenverhaeltnisse}[1]{
\begin{longtable}{|>{\RaggedRight}p{\linewidth}|} \hline
{\bfseries Gesetz der unveränderlichen Massenverhältnisse}\\ \hline
Louis Proust (1799) \\ \hline
Bei chemischen Reaktionen, also Vereinigung beziehungsweise Zersetzung, reagieren die Reinstoffe immer in einem von der Natur vorgegebenen festen Verhältnis miteinander.
\\ \hline
\end{longtable}
}







headers/templates-dirk.tex

\newenvironment{TemplateCodeInside}[6]
{
\def\leftbox{#5}
\def\rightbox{}
\def\framecolor{shadecolor}
\ifstr{#4}{e}{ \def\framecolor{red} 
               \def\rightbox{Falsch} } {}
\ifstr{#4}{v}{ \def\framecolor{mydarkgreen} 
               \def\rightbox{Richtig} } {}

\begin{scriptsize}
\begin{mdframed} [ 
backgroundcolor=shadecolor, linewidth=0pt, 
skipabove=#2, skipbelow=#3,
innertopmargin=0.5ex, innerbottommargin=0 ]
\ttfamily

\ifstr{\leftbox} {} {
  % Ausgabe nur, wenn rechte Box Inhalt hat, dann links mit Standardtext
  \ifstr{\rightbox}{}{}
  { \fbox{Quelltext} \hfill \textbf{\color{\framecolor} \fcolorbox{black}{white}{\rightbox} }
  }
} {
\fbox{\leftbox}
% und bei Bedarf zusätzlich rechts die zweite Box
  \ifstr{\rightbox}{}{}
  { \hfill \textbf{\color{\framecolor} \fcolorbox{black}{white}{\rightbox} }
  } 
}

\begin{flushleft}
}  % Ende der begin-Anweisungen, es folgen die end-Anweisungen
{\end{flushleft}\end{mdframed}\end{scriptsize} }

\newcommand{\TemplateCode}[9]
% **************************************************
{

\ifstr{#1}{}{~}{
\minisec{\normalfont \scriptsize \centering \textbf{\textit{#1}} \medskip } }

\begin{scriptsize}

% Code-Abschnitt mit #4
\begin{TemplateCodeInside} {} {0pt} {0pt} {#3} {#5} {}
#6
\end{TemplateCodeInside}

% Ausgabetext mit #4
#4
 
% #2   Fußzeile ausgeben, sofern vorgesehen
\ifstr{#2} {} {} { \centering \textit{#2} \medskip \\ } 

\end{scriptsize}
}








headers/templates-juetho.tex

\newcommand{\wbtempcolora}{white}
\newcommand{\wbtempcolorb}{white}
\newcommand{\wbtempcolorc}{white}
\newcommand{\wbtemptexta}{}
\newcommand{\wbtemptextb}{}
\newcommand{\wbtemptextc}{}
\newlength{\wbtemplengtha}
\setlength{\wbtemplengtha}{0pt}
\newlength{\wbtemplengthb}
\setlength{\wbtemplengthb}{0pt}
\newlength{\wbtemplengthc}
\setlength{\wbtemplengthc}{0pt}
\newlength{\wbtemplengthd}
\setlength{\wbtemplengthd}{0pt}
\newlength{\wbtemplengthe}
\setlength{\wbtemplengthe}{0pt}
\newcount\wbtempcounta
\wbtempcounta=0
\newcount\wbtempcountb
\wbtempcountb=0
\newcount\wbtempcountc
\wbtempcountc=0

\newenvironment{TemplateCodeInside}[6]
% no more parameters
% **************************************************
% Template Code Inside
% Darstellung eines Code-Teils oder der Code-Ausgabe
% wird für folgende Wiki-Vorlagen benutzt:
%     Vorlage:Syntax
%     <source>...</source>
%     Regal:Programmierung: Vorlage:CodeIntern
% außerdem mehrfache Verwendung durch das Makro "Template Code"
%
% #1  leer   Anzeige als Code:    grauer Hintergrund, ohne Rahmen
%     sonst  Anzeige als Ausgabe: weißer Hintergrund, mit  Rahmen
% #2  Abstand vor dem Rahmen
%     0pt    als Standardwert
%     \baselineskip nur dann, wenn es der erste Teil innerhalb der Umgebung ist
%            und keine Kopfzeile vorgesehen ist
% #3  Abstand nach dem Rahmen
%     0pt    als Standardwert
%     \baselineskip nur dann, wenn es der letzte Teil innerhalb der Umgebung ist
%            und keine Fußzeile vorgesehen ist
% #4  spezieller Hinweis, verwendet für die Zusatzbox rechts
%     leer   als Standardwert
%     e      steht für error, also Zusatz 'Falsch' in rot
%     v      steht für valid, also Zusatz 'Richtig' in grün (genauer: jeder beliebige andere Inhalt)
% #5  spezieller Text für die Zusatzbox links
%     leer   als Standardwert
%     spezieller Hinweis: Wenn dieser Text leer ist, aber 'e' oder 'v' vorgesehen ist,
%            dann wird 'Quelltext' eingetragen
% #6  Zeilennummerierung *** funktioniert noch nicht, wird vorerst ignoriert ***
%     leer   als Standardwert -> ausschalten
%     true   als Spezialwert  -> einschalten
% **************************************************
% auch wenn die Variablen am Anfang dieser Datei nur lokal überschrieben werden,
% muss zwischen den Variablen von TemplateCode und TemplateCodeInside unterschieden werden.
% In TemplateCode werden die folgenden Variablen benutzt:
%      \wbtemplengthb für skipabove
%      \wbtemplengthc für skipbelow
%      \wbtempcounta  als Zwischenspeicher
%      \wbtemptexta   als Ausgabetext, der automatisch erzeugt wird
%
% In TemplateCodeInside werden die folgenden Variablen benutzt:
%      \wbtemplengtha für framelinewidth
%      \wbtemplengthd für innertopmargin
%      \wbtempcolorb  für die Schriftfarbe der rechten Box
% **************************************************
{
% Argumente für Hintergrund und Rahmen definieren
%      \wbtemplengtha für framelinewidth
\definecolor{framebackground}{gray}{0.9}
% Argumente mit Inhalt versehen
% #1 - Standard leer: als Code anzeigen
%        mit Inhalt: als Ausgabe anzeigen
\ifstr{#1}{}{\setlength{\wbtemplengtha}{0pt}}
{ \definecolor{framebackground}{rgb}{1.0,1.0,1.0}   
\setlength{\wbtemplengtha}{1pt}  }

% 2./3.Parameter in Variable übernehmen
%     es gelingt mir nicht, unten #2 und #3 direkt zuzuweisen
%\setlength{\wbtemplengthb}{#2}
%\setlength{\wbtemplengthc}{#3}

% 4./5.Parameter in Variable übernehmen
% der Box für den rechten Rahmen wird der richtige Text und die richtige Farbe zugewiesen
% Standard:     grün, 'Richtig'
% im Fall 'e':  rot,  'Falsch'
\renewcommand{\wbtempcolorb}{mydarkgreen}
\renewcommand{\wbtemptextb}{Richtig}
\ifstr{#4} {e} { \renewcommand{\wbtempcolorb}{red} \renewcommand{\wbtemptextb}{Falsch} } {} 

% Festlegen des oberen inneren Rands:
%    Standard als normaler Zeilenabstand
%    wenn es keine obere Box gibt, dann genügt der Standardabstand
\setlength{\wbtemplengthd}{0pt}
\ifstr{#4}{}{}{\setlength{\wbtemplengthd}{\baselineskip}}
\ifstr{#5}{}{}{\setlength{\wbtemplengthd}{\baselineskip}}

% Aufruf von mdframed mit den festgelegten Parametern
\begin{scriptsize}
%\begin{mdframed} [ backgroundcolor=framebackground, 
%linewidth=\wbtemplengtha, %skipabove=\wbtemplengthb, skipbelow=\wbtemplengthc, 
%splittopskip=5\baselineskip, splitbottomskip=5\baselineskip,
%skipabove=#2, skipbelow=#3, 
%innertopmargin=\wbtemplengthd, innerbottommargin=1ex ]
\begin{shaded}
\ttfamily 
% Anzeige der kleinen Boxen nur dann, wenn eine davon nicht leer ist
\ifstr{#5}{}
% wenn die rechte Box vorgesehen ist und die linke nicht, kommt links der Standardtext
{ \ifstr{#4}{}{}
   {\fbox{Quelltext} \hfill \textbf{\color{\wbtempcolorb} \fcolorbox{black}{white}{\wbtemptextb}} } 
}
% andernfalls kommt links auf jeden Fall die vorgesehene Box
{  \fbox{#5}
% und bei Bedarf zusätzlich rechts die zweite Box
   \ifstr{#4}{}{}{\hfill \textbf{\color{\wbtempcolorb} \fcolorbox{black}{white}{\wbtemptextb}}}
}

%\ifstr{#6}{true}{\linenumbers[1]}{}
%\begin{lstlisting}
\begin{flushleft}
}  % Ende der begin-Anweisungen, es folgen die end-Anweisungen
{\end{flushleft}
%\end{lstlisting}
%\end{mdframed}
\end{shaded}
\end{scriptsize}}


\newcommand{\TemplateCode}[9]
% no more parameters
% **************************************************
% Template Code
% Darstellung von Code (einzeln oder mehrfach, Kopf- und Fußzeile,
%      mit oder ohne Ausgabe)
% wird für folgende Wiki-Vorlagen benutzt:
%      Regal:Programmierung: Vorlage:Code
%      Regal:Programmierung: Vorlage:NETCode
%      Regal:Programmierung: Vorlage:MultiCode
%
% #1   Inhalt der Kopfzeile
%      kann auch leer sein
% #2   Inhalt der Fußzeile
%      kann auch leer sein
% #3   spezieller Hinweis, verwendet für die Zusatzbox rechts
%      leer   als Standardwert
%      e      steht für error, also Zusatz 'Falsch' in rot
%      v      steht für valid, also Zusatz 'Richtig' in grün (genauer: jeder beliebige andere Inhalt)
% #4   spezieller Text für die Zusatzbox links
%      leer   als Standardwert
%      spezieller Hinweis: Wenn dieser Text leer ist, aber 'e' oder 'v' vorgesehen ist,
%            dann wird 'Quelltext' eingetragen
%      spezieller Hinweis: Wenn der Text #6 vorgesehen ist und außerdem mindestens 
%                 einer der Texte #7/#8/#9, dann muss sinnvollerweise der Parameter #4 
%                 für den Text #6 verwendet werden
% #5   Inhalt für den Ausgabe-Teil
%      kann auch leer sein
% #6   Inhalt für den Quelltext 1
%      kann auch leer sein
%      bei NETCode und MultiCode der Text für C++
%      bei DualCode der Text für lang1
% #7   Inhalt für den Quelltext 2
%      kann auch leer sein
%      bei NETCode und MultiCode der Text für C#
%      bei DualCode der Text für lang2
% #8   Inhalt für den Quelltext 3
%      kann auch leer sein
%      bei NETCode und MultiCode der Text für VB.NET
% #9   Inhalt für den Quelltext 4
%      kann auch leer sein
%      bei MultiCode der Text für Delphi Prism
% **************************************************
% Hier werden die folgenden Variablen von wiki-templates.tex benutzt; 
% diese dürfen in TemplateCodeInside nicht benutzt werden, weil sie unter Umständen
% überschrieben werden könnten.
%      \wbtemplengthb für skipabove
%      \wbtemplengthc für skipbelow
%      \wbtempcounta  als Zwischenspeicher
%      \wbtemptexta   als Ausgabetext, der automatisch erzeugt wird
%
% **************************************************
{
% Die Umgebung Template Code Inside setzt die Schriftgröße ebenfalls fest,
% dies soll aber auch für Kopf- und Fußzeile gelten.
\begin{scriptsize}

% #1   Kopfzeile ausgeben, sofern vorgesehen
%      wenn sie nicht vorgesehen ist, muss der obere Abstand definiert werden
%      \wbtemplengthb für skipabove
\ifstr{#1}{}
{ \setlength{\wbtemplengthb}{\baselineskip} }
{ \minisec{\normalfont \scriptsize \centering \textbf{#1} \\[-0.5\baselineskip]}
  \setlength{\wbtemplengthb}{0pt} }

% #2   unterer Abstand ist standardmäßig 0 pt, aber beim letzten Abschnitt 
%      ohne Fußzeile ist der Abstand festzusetzen
\setlength{\wbtemplengthc}{0pt}
%      \wbtemplengthc für skipbelow
% \wbtempcounta als temp-Variable verwenden, welcher Abschnitt der letzte ist
\wbtempcounta=0
% prüfe zunächst, bei welcher Ausgabe der "Abstand nachher" auf \baselineskip gesetzt werden muss;
% in allen anderen Fällen bleibt es beim Standardwert 0pt
% * nur erforderlich, wenn keine Fußzeile vorgesehen ist
% * wenn Ausgabe   #4 vorgesehen ist, dann dort
% * wenn Quellcode #9 vorgesehen ist, dann dort
% * wenn Quellcode #8 vorgesehen ist, dann dort
% * wenn Quellcode #7 vorgesehen ist, dann dort
% * wenn Quellcode #6 vorgesehen ist, dann dort
% das einfachste Verfahren ist, dies vorwärts zu prüfen
\ifstr{#2}{}{}{
  \ifstr{#6}{}{}{\wbtempcounta=6 }
  \ifstr{#7}{}{}{\wbtempcounta=7 }
  \ifstr{#8}{}{}{\wbtempcounta=8 }
  \ifstr{#9}{}{}{\wbtempcounta=9 }
  \ifstr{#4}{}{}{\wbtempcounta=10 }
}
  
% nach der ersten Ausgabe wird der "Abstand vorher" immer auf 0 gesetzt
% Quelltext 1 mit #6
\ifstr{#6}{}{}{
  % Abstand dahinter anpassen, sofern bei diesem Abstand vorgemerkt
  \ifnum\wbtempcounta=6 \setlength{\wbtemplengthc}{\baselineskip} 
     \else \setlength{\wbtemplengthc}{0pt} \fi
  \begin{TemplateCodeInside} {} {\wbtemplengthb} {\wbtemplengthc} {#3} {#5} {}
#6
  \end{TemplateCodeInside}
  \setlength{\wbtemplengthb}{0pt}
}  

% in gleicher Weise werden die weiteren Teile ausgegeben, bei #7 #8 #9 gibt es Standardtexte
% Quelltext 2 mit #7
\ifstr{#7}{}{}{
  % Abstand dahinter anpassen, sofern bei diesem Abstand vorgemerkt
  \ifnum\wbtempcounta=7 \setlength{\wbtemplengthc}{\baselineskip} 
     \else \setlength{\wbtemplengthc}{0pt} \fi
  \ifstr{#5}{}{\renewcommand{\wbtemptexta}{}}{\renewcommand{\wbtemptexta}{C\#-Quelltext}}
  \begin{TemplateCodeInside} {} {\wbtemplengthb} {\wbtemplengthc} {#3} {\wbtemptexta} {}
#7
  \end{TemplateCodeInside}
  \setlength{\wbtemplengthb}{0pt}
}  

% Quelltext 3 mit #8
\ifstr{#8}{}{}{
  % Abstand dahinter anpassen, sofern bei diesem Abstand vorgemerkt
  \ifnum\wbtempcounta=8 \setlength{\wbtemplengthc}{\baselineskip} 
     \else \setlength{\wbtemplengthc}{0pt} \fi
  \ifstr{#5}{}{\renewcommand{\wbtemptexta}{}}{\renewcommand{\wbtemptexta}{VB.NET-Quelltext}}
  \begin{TemplateCodeInside} {} {\wbtemplengthb} {\wbtemplengthc} {#3} {\wbtemptexta} {}
#8
  \end{TemplateCodeInside}
  \setlength{\wbtemplengthb}{0pt}
}  

% Quelltext 4 mit #9
\ifstr{#9}{}{}{
  % Abstand dahinter anpassen, sofern bei diesem Abstand vorgemerkt
  \ifnum\wbtempcounta=9 \setlength{\wbtemplengthc}{\baselineskip} 
     \else \setlength{\wbtemplengthc}{0pt} \fi
  \ifstr{#5}{}{\renewcommand{\wbtemptexta}{}}{\renewcommand{\wbtemptexta}{C\#-Quelltext}}
  \begin{TemplateCodeInside} {} {\wbtemplengthb} {\wbtemplengthc} {#3} {\wbtemptexta} {}
#9
  \end{TemplateCodeInside}
  \setlength{\wbtemplengthb}{0pt}
}  

% Ausgabetext mit #4
\ifstr{#4}{}{}{
  % Abstand dahinter anpassen, sofern bei diesem Abstand vorgemerkt
  \ifnum\wbtempcounta=10 \setlength{\wbtemplengthc}{\baselineskip} 
     \else \setlength{\wbtemplengthc}{0pt} \fi
  \ifstr{#5}{}{\renewcommand{\wbtemptexta}{}}{\renewcommand{\wbtemptexta}{Ausgabe}}
  \begin{TemplateCodeInside} {x} {\wbtemplengthb} {\wbtemplengthc} {} {\wbtemptexta} {}
#4
  \end{TemplateCodeInside}
  \setlength{\wbtemplengthb}{0pt}
}  
 
% #2   Fußzeile ausgeben, sofern vorgesehen
%      wenn sie nicht vorgesehen ist, muss der obere Abstand definiert werden
\ifstr{#2}{}{}
{ \centering \textbf{#2} \medskip \\ }

\end{scriptsize}
}

\begin{comment}
\newcommand{\TemplatePreformat}[1]
{\begin{TemplateCodeInside}{x}{\baselineskip}{\baselineskip}{}{}{}
#1
\end{TemplateCodeInside}
}

\newcommand{\TemplateSpaceIndent}[1]
{\begin{TemplateCodeInside}{x}{\baselineskip}{\baselineskip}{}{}{}
#1
\end{TemplateCodeInside}
}
\end{comment}

\newcommand{\ubung}{\ding{228} \textbf{Aufgabe:}~}







headers/templates.tex

\newcommand{\wbtempcolora}{white}
\newcommand{\wbtempcolorb}{white}
\newcommand{\wbtempcolorc}{white}
\newcommand{\wbtemptexta}{}
\newcommand{\wbtemptextb}{}
\newcommand{\wbtemptextc}{}
\newlength{\wbtemplengtha}
\setlength{\wbtemplengtha}{0pt}
\newlength{\wbtemplengthb}
\setlength{\wbtemplengthb}{0pt}
\newlength{\wbtemplengthc}
\setlength{\wbtemplengthc}{0pt}
\newlength{\wbtemplengthd}
\setlength{\wbtemplengthd}{0pt}
\newlength{\wbtemplengthe}
\setlength{\wbtemplengthe}{0pt}
\newcount\wbtempcounta
\wbtempcounta=0
\newcount\wbtempcountb
\wbtempcountb=0
\newcount\wbtempcountc
\wbtempcountc=0

\newcommand{\CPPAuthorsTemplate}[4]{
\LaTeXZeroBoxTemplate{
The following people are authors to this book:

#3

You can verify who has contributed to this book by examining the history logs at Wikibooks (http://en.wikibooks.org/).

Acknowledgment is given for using some contents from other works like #1, as from the authors #2.

The above authors release their work under the following license:

This work is licensed under the Creative Commons Attribution-Share Alike 3.0 Unported license. In short: you are free to share and to make derivatives of this work under the conditions that you appropriately attribute it, and that you only distribute it under the same, similar or a compatible license. Any of the above conditions can be waived if you get permission from the copyright holder.
Unless otherwise noted, #4 used in this book have their own copyright, may use different licenses than the one used here, and were not created by the above authors. The authors, contributors, and licenses used should be acknowledged separately.}
}


\newcommand{\LaTeXCodeTipTemplate}[3]{

\definecolor{shadecolor}{gray}{0.9}
\begin{myshaded}
#1 \\
#2 \\
#3
\end{myshaded}
}


\newcommand{\LaTeXDeutschTemplate}[1]{ {\bfseries deutsch:} #1 }



\newcommand{\LaTeXNullTemplate}[1]{}

\newcommand{\LaTeXDoubleBoxTemplate}[2]{

\begin{minipage}{\linewidth}\definecolor{shadecolor}{gray}{0.9}\begin{myshaded}{\bfseries #1} \\
#2
\end{myshaded}
\end{minipage}

}


\newcommand{\LaTeXSimpleBoxTemplate}[2]{
{\bfseries #1} \\
#2
}

\newcommand{\SolutionBoxTemplate}[2]{
#2
}


\newcommand{\LaTeXDoubleBoxOpenTemplate}[2]{

\definecolor{shadecolor}{gray}{0.9}\begin{myshaded}{\bfseries #1} \\
#2
\end{myshaded}

}


\newcommand{\LaTeXLatinExcerciseTemplate}[3]{

\definecolor{shadecolor}{gray}{0.9}\begin{myshaded}{\bfseries Excercise: #1} \\
#2 \\
{\bfseries Solution}
#3
\end{myshaded}

}


\newcommand{\LaTeXShadedColorBoxTemplate}[2]{
{\linewidth}#1\begin{myshaded}
#2
\end{myshaded}
}


\newcommand{\LaTeXZeroBoxTemplate}[1]{
\begin{minipage}{\linewidth}\definecolor{shadecolor}{gray}{0.9}\begin{myshaded}
#1
\end{myshaded}
\end{minipage}
}


\newcommand{\VorlageReferenzenEintrag}[3]{
\begin{longtable}{p{0.2\linewidth}p{0.8\linewidth}}

{[\bfseries #1]} & {\itshape #2} #3 \\
\end{longtable}

}

\newcommand{\LaTeXIdentityTemplate}[1]{#1
}

\newcommand{\TychoBrahe}[1]{Tycho Brahe}

\newcommand{\LaTeXPlainBoxTemplate}[1]{
\begin{minipage}{\linewidth}\definecolor{shadecolor}{gray}{0.9}\begin{myshaded} 
#1
\end{myshaded}
\end{minipage}
}


\newcommand{\Hinweis}[1]{
\begin{TemplateInfo}{{\Huge \textcircled{\LARGE !}}}{Hinweis}
#1
\end{TemplateInfo}}



\newcommand{\LaTexInfoTemplateOne}[1]{
\begin{TemplateInfo}{\Info}{Information}
#1
\end{TemplateInfo}}

\newcommand{\EqnTemplate}[1]{
\begin{flushright}
\textbf{[#1]}
\end{flushright}}

\newcommand{\RefTemplate}[1]{[#1]}


\newcommand{\LaTeXGCCTakeTemplate}[1]{
\LaTeXDoubleBoxTemplate{Take home:}{#1}
}

\newcommand{\LaTeXEditorNote}[1]{\LaTeXDoubleBoxTemplate{Editor's note}{#1}}

\newcommand{\BNPForVersion}[1]{
\LaTeXInfoTemplateOne{Applicable Blender version: #1}
}

\newcommand{\LaTeXInfoTemplateOne}[1]{
\begin{TemplateInfo}{\Info}{Information}
#1
\end{TemplateInfo}
}


\newcommand{\LaTexHelpFulHintTemplate}[1]{
\LaTeXDoubleBoxTemplate{Helpful Hint:}{#1}
}

\newcommand{\MyLaTeXTemplate}[3]{
\LaTeXDoubleBoxTemplate{MyLaTeXTemplate1:}{#1 \\ #2 \\ #3}
}

\newcommand{\TemplatePreformat}[1]{
\par
\begin{scriptsize}
%\setlength{\baselineskip}{0.9\baselineskip}
\ttfamily
#1
\par
\end{scriptsize}
}

\newcommand{\TemplateSpaceIndent}[1]{
\begin{scriptsize}
\begin{framed}
\ttfamily
#1
\end{framed}
\end{scriptsize}
}

\newcommand{\GenericColorBox}[2]
{
\newline
\begin{tabular}[t]{p{0.6cm}p{4cm}}
#1&#2\\  
\end{tabular}
}

\newcommand{\legendNamedColorBox}[2]
{
  \GenericColorBox{
    \parbox[t]{0.5\linewidth}{
      \textsuperscript{
        \fcolorbox{black}{#1}{
          \Huge{\,\,}
        }
      }
    }
  }{
    #2
  } 
}

\newcommand{\legendColorBox}[2]
{
  \GenericColorBox{
    \definecolor{tempColor}{rgb}{#1}
    \parbox[t]{0.5\linewidth}{
      \textsuperscript{
        \fcolorbox{black}{tempColor}{
           \Huge{\,\,}
        }
      }
    }
  }{
    #2
  } 
}



%\newcommand{\ubung} {{\LARGE $\triangleright$}}
\newcommand{\ubung}{\ding{228} \textbf{Aufgabe:}\,}

\newcommand{\TemplateSource}[1]
{
%\begin{TemplateCodeInside}{}{\baselineskip}{\baselineskip}{}{}{true}
\begin{scriptsize}
\begin{myshaded}\ttfamily
#1
\end{myshaded}
\end{scriptsize}
%\end{TemplateCodeInside}
}


\newenvironment{TemplateInfo}[2]
% no more parameters
%****************************************************
% Template Info
% Kasten mit Logo, Titelzeile, Text
% kann für folgende Wiki-Vorlagen benutzt werden:
%          Vorlage:merke, Vorlage:Achtung u.ä.
%
% #1 Logo  (optional) default: \Info
% #2 Titel (optional) default: Information; könnte theoretisch auch leer sein,
%                     das ist aber wegen des Logos nicht sinnvoll
%****************************************************
{
% Definition des Kastens mit Standardwerten
% u.U. ist linewidth=1pt erorderlich
\begin{mdframed}[ skipabove=\baselineskip, skipbelow=\baselineskip,
linewidth=1pt,
innertopmargin=0, innerbottommargin=0 ]
% linksbündig ist besser, weil es in der Regel wenige Zeilen sind, die teilweise kurz sind
\begin{flushleft}
% Überschrift größer darstellen
\begin{Large}
% #1 wird als Logo verwendet, Vorgabe ist \Info aus marvosym
%    für andere Logos muss ggf. das Package eingebunden werden
%    das Logo kann auch mit einer Größe verbunden werden, z.B. \LARGE\danger als #1
{#1 } \
% #2 wird als Titelzeile verwendet, Vorgabe ist 'Information'
{\bfseries #2}
\medskip \end{Large} \\
} % Ende der begin-Anweisungen, es folgenden die end-Anweisungen
{ \end{flushleft}\end{mdframed} }


\newcommand{\TemplateHeaderExercise}[3]
% no more parameters
%****************************************************
% Template Header Exercise
% Rahmen als minisec mit Nummer der Aufgabe und Titel und grauem Hintergrund
% ist gedacht für folgende Wiki-Vorlage:
%          Vorlage:Übung4
% kann genauso für den Aufgaben-Teil folgender Vorlagen verwendet werden:
%          Vorlage:Übung    (wird zz. nur einmal benutzt)
%          Vorlage:Übung2   (wird zz. gar nicht benutzt)
%          Vorlage:Übung3   (wird zz. in 2 Büchern häufig benutzt)
%          C++-Programmierung/ Vorlage:Aufgabe  (wird zz. nur selten benutzt,
%                            ist in LatexRenderer.hs schon erledigt)
%
% #1 Text   (optional) 'Aufgabe' oder 'Übung', kann auch leer sein
% #2 Nummer (Pflicht)  könnte theoretisch auch leer sein, aber dann sieht die Zeile
%                      seltsam aus; oder die if-Abfragen wären unnötig komplex
% #3 Titel  (optional) Inhaltsangabe der Aufgabe, kann auch leer sein
%****************************************************
{
\minisec{\normalfont \fcolorbox{black}{shadecolor}{\large \, #1 #2 \ifx{#3}{}{}\else{-- #3}\fi \,} \medskip }
}
 
\newcommand{\TemplateHeaderSolution}[3]
% no more parameters
%****************************************************
% Template Header Solution
% Rahmen als minisec mit Nummer der Aufgabe und Titel und grauem Hintergrund
%
% ist gedacht für den Lösungen-Teil der Vorlagen und wird genauso
% verwendet wie \TemplateHeaderExercise
%****************************************************
{
\minisec{\normalfont \fcolorbox{black}{shadecolor}{\large \, Lösung zu #1 #2 \ifx{#3}{}{}\else{-- #3}\fi \,} \medskip }
}

\newcommand{\TemplateUbungDrei}[4]
{
\TemplateHeaderExercise{Übung}{#1}{#2}
#3
\TemplateHeaderSolution{Übung}{#1}{#2}
#4
}

\newcommand{\Mywrapfigure}[2]
{
\begin{wrapfigure}{r}{#1\textwidth}
\begin{center}
#2
\end{center}
\end{wrapfigure}
}



\newcommand{\Mymakebox}[2]
{
\begin{minipage}{#1\textwidth}
#2
\end{minipage}
}

\newcommand{\MyBlau}[1]{
\textcolor{darkblue}{#1}
} 
\newcommand{\MyRot}[1]{
\textcolor{red}{#1}
} 
\newcommand{\MyGrun}[1]{
\textcolor{mydarkgreen}{#1}
} 
\newcommand{\MyBg}[2]{
\fcolorbox{#1}{#1}{#2} 
} 

\newcommand{\BNPModule}[1]{
the "#1" module
} 


\newcommand{\LaTeXMerkeZweiTemplate}[1]{\LaTeXDoubleBoxTemplate{Merke}{#1}}

\newcommand{\LaTeXDefinitionTemplate}[1]{\LaTeXDoubleBoxTemplate{Definition}{#1}}

\newcommand{\LaTeXAnorganischeChemieFuerSchuelerVorlageMerksatzTemplate}[1]{\LaTeXDoubleBoxTemplate{Merksatz}{#1}}

\newcommand{\LaTeXTextTemplate}[1]{\LaTeXDoubleBoxTemplate{}{#1}}

\newcommand{\LaTeXExampleTemplate}[1]{\LaTeXDoubleBoxTemplate{Example:}{#1}}

\newcommand{\LaTeXexampleTemplate}[1]{\LaTeXDoubleBoxTemplate{Example:}{#1}}

\newcommand{\LaTeXPTPBoxTemplate}[1]{\LaTeXDoubleBoxTemplate{Points to ponder:}{#1}}

\newcommand{\LaTeXNOTETemplate}[2]{\LaTeXDoubleBoxTemplate{Note:}{#1 #2}}

\newcommand{\LaTeXNotizTemplate}[1]{\LaTeXDoubleBoxTemplate{Notiz:}{#1}}

\newcommand{\LaTeXbodynoteTemplate}[1]{\LaTeXDoubleBoxTemplate{Note:}{#1}}

\newcommand{\LaTeXcquoteTemplate}[1]{\LaTeXDoubleBoxTemplate{Quote:}{#1}}

\newcommand{\LaTeXCquoteTemplate}[1]{\LaTeXDoubleBoxTemplate{Quote:}{#1}}

\newcommand{\LaTeXSideNoteTemplate}[1]{\LaTeXDoubleBoxTemplate{Note:}{#1}}

\newcommand{\LaTeXsideNoteTemplate}[1]{\LaTeXDoubleBoxTemplate{Note:}{#1}}

\newcommand{\LaTeXExercisesTemplate}[1]{\LaTeXDoubleBoxTemplate{Exercises:}{#1}}

\newcommand{\LaTeXCppProgrammierungVorlageTippTemplate}[1]{\LaTeXDoubleBoxTemplate{Tip}{#1}}

\newcommand{\LaTeXTipTemplate}[1]{\LaTeXDoubleBoxTemplate{Tip}{#1}}
\newcommand{\LaTeXUnknownTemplate}[1]{unknown}

\newcommand{\LaTeXCppProgrammierungVorlageHinweisTemplate}[1]{\LaTeXDoubleBoxTemplate{Hinweis}{#1}}

\newcommand{\LaTeXCppProgrammierungVorlageSpaeterImBuchTemplate}[1]{\LaTeXDoubleBoxTemplate{Thema wird später näher erläutert...}{#1}}

\newcommand{\SGreen}[1]{This page uses material from Dr. Sheldon Green's Hypertext Help with LaTeX.}
\newcommand{\ARoberts}[1]{This page uses material from Andy Roberts' Getting to grips with LaTeX with permission from the author.}

\newcommand{\LaTeXCppProgrammierungVorlageAnderesBuchTemplate}[1]{\LaTeXDoubleBoxTemplate{Buchempfehlung}{#1}}

\newcommand{\LaTeXCppProgrammierungVorlageNichtNaeherBeschriebenTemplate}[1]{\LaTeXDoubleBoxTemplate{Nicht Thema dieses Buches...}{#1}}

\newcommand{\LaTeXPythonUnterLinuxVorlagenVorlageDetailsTemplate}[1]{\LaTeXDoubleBoxTemplate{Details}{#1}}

\newcommand{\LaTeXChapterTemplate}[1]{\chapter{#1}
\myminitoc
}

\newcommand{\Sample}[2]{
\begin{longtable}{|p{\linewidth}|}
\hline
#1 \\ \hline
#2 \\ \hline
\end{longtable}
}

\newcommand{\Syntax}[1]{
\LaTeXDoubleBoxTemplate{Syntax}{#1}}


\newcommand{\LaTeXTT}[1]{{\ttfamily #1}}
\newcommand{\LaTeXBF}[1]{{\bfseries #1}}
\newcommand{\LaTeXCenter}[1]{
\begin{center}
#1
\end{center}}


\newcommand{\BNPManual}[2]{The Blender Manual page on #1 at \url{http://wiki.blender.org/index.php/Doc:Manual/#1}}
\newcommand{\BNPWeb}[2]{#1 at \url{#2}}

\newcommand{\Noframecenter}[2]{
\begin{tablular}{p{\linewidth}}
#2\\ 
#1 
\end{tabluar}
}


\newcommand{\LaTeXTTUlineTemplate}[1]{{\ttfamily \uline{#1}}
}



\newcommand{\PythonUnterLinuxDenulltails}[1]{
\begin{tabular}{|p{\linewidth}|}\hline
\textbf{Denulltails} \\ \hline
#1 \\ \hline 
\end{tabular}}

\newcommand{\GNURTip}[1]{
\begin{longtable}{|p{\linewidth}|}\hline
\textbf{Tip} \\ \hline
#1 \\ \hline 
\end{longtable}}

\newcommand{\PerlUebung}[1]{
\begin{longtable}{|p{\linewidth}|}\hline
#1 \\ \hline 
\end{longtable}}

\newcommand{\PerlNotiz}[1]{
\begin{table}{|p{\linewidth}|}\hline
#1 \\ \hline 
\end{table}}

\newcommand{\ACFSZusatz}[1]{\textbf{ Zusatzinformation }}
\newcommand{\ACFSVorlageB}[1]{\textbf{ Beobachtung }}
\newcommand{\ACFSVorlageV}[1]{\textbf{ Versuchsbeschreibung }}
\newcommand{\TemplateHeaderSolutionUebung}[2]{\TemplateHeaderSolution{Übung}{#1}{#2}}
\newcommand{\TemplateHeaderExerciseUebung}[2]{\TemplateHeaderExercise{Übung}{#1}{#2}}

\newcommand{\ChemTemplate}[9]{\texttt{     
#1#2#3#4#5#6#7#8#9}}


\newcommand{\WaningTemplate}[1]{     
\begin{TemplateInfo}{\danger}{Warning}
#1
\end{TemplateInfo}}


\newcommand{\WarnungTemplate}[1]{     
\begin{TemplateInfo}{\danger}{Warnung}
#1
\end{TemplateInfo}}


\newcommand{\BlenderAlignedToViewIssue}[1]{     
\begin{TemplateInfo}{\danger}{Blender3d Aligned to view issue}
This tutorial relies on objects being created so that they are aligned to the view that you’re looking through. Versions 2.48 and above have changed the way this works. Visit Aligned (\url{http://en.wikibooks.org/wiki/Blender_3D:_Noob_to_Pro/Aligned_to_view_issue}) to view issue to understand the settings that need to be changed.
\end{TemplateInfo}}


\newcommand{\BlenderVersion}[1]{     
{\itshape Diese Seite bezieht sich auf }{\bfseries \quad Blender Version #1}}

\newcommand{\Literal}[1]{{\itshape #1}}

\newcommand{\JavaIllustration}[3]{
\begin{tablular}
{Figure #1: #2}
\\
#3
\end{ltablular}
}

\newcommand{\PDFLink}[1]{#1 PDF}

\newcommand{\Ja}[1]{\Checkmark {\bfseries Ja}}
\newcommand{\Nein}[1]{\XSolidBrush {\bfseries Nein}}

\newcommand{\SVGVersions}[8]{
{\scriptsize
\begin{tabular}{|p{0.45\linewidth}|p{0.13\linewidth}|}\hline
Squiggle (Batik) & #1 \\ \hline
Opera (Presto) & #2 \\ \hline
Firefox (Gecko; auch SeaMonkey, Iceape, Iceweasel etc) & #3 \\ \hline
Konqueror (KSVG) & #4 \\ \hline
Safari (Webkit) & #5 \\ \hline
Chrome (Webkit) & #6 \\ \hline
Microsoft Internet Explorer (Trident) & #7 \\ \hline
librsvg & #8 \\\hline
\end{tabular}}

}


\theoremstyle{plain}
\newtheorem{satz}{Satz}
\newtheorem{beweis}{Beweis}
\newtheorem{beispiel}{Beispiel}

\theoremstyle{definition}
\newtheorem{mydef}{Definition}

\newcommand{\NFSatz}[2]{\begin{satz}#1\end{satz}#2}

\newcommand{\NFDef}[2]{\begin{mydef}#1\end{mydef}#2}

\newcommand{\NFBeweis}[2]{\begin{beweis}#1\end{beweis}#2}

\newcommand{\NFBeispiel}[2]{\begin{beweis}#1\end{beweis}#2}

\newcommand{\NFFrage}[3]{

\definecolor{shadecolor}{gray}{0.9}\begin{myshaded}{\itshape \uline{#1}: #2} \\
#3
\end{myshaded}

}

\newcommand{\NFFrageB}[2]{

\definecolor{shadecolor}{gray}{0.9}\begin{myshaded}{\itshape \uline{Frage}: #1} \\
#2
\end{myshaded}

}


\newcommand{\NFVertiefung}[1]{
{\bfseries Vertiefung:} \\
Der Inhalt des folgenden Abschnitts ist eine Vertiefung des Stoffes. Für die nächsten Kapitel ist es nicht notwendig, dass du dieses Kapitel gelesen hast.

}







headers/title.tex

\publishers{Wikibooks.org}
\mymaintitle{Qt für C++-{}Anfänger
}






headers/unicodes.tex



\newcommand{\R}{\ensuremath{\mathbb{R}}}
\newcommand{\N}{\ensuremath{\mathbb{N}}}
\newcommand{\Z}{\ensuremath{\mathbb{Z}}}
\newcommand{\Q}{\ensuremath{\mathbb{Q}}}
\renewcommand{\C}{\ensuremath{\mathbb{C}}}
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Benutzer:Dirk Huenniger/play

Aus Wikibooks
< Benutzer:Dirk Huenniger

Kennzahlen

In Deutschland finden taglich etwa 37.000 Zugfahrten statt. Die meisten Zlige werden von den 24 DB-eigenen
Eisenbahnunternehmen gefahren (siehe auch Tabelle unten). Das Eisenbahnnetz der Deutschen Bahn gilt nach dem

Schweizer SBB-Netz und dem japanischen Eisenbahnnetz als das drittdichteste der Welt, Quelle?

Der Konzernvorstand der Deutschen Bahn AG bezeichnete auf der Bilanzpressekonferenz am 31. Marz 2006 das Jahr
2005 im Hinblick auf Betriebsergebnis, Umsatz und Fahrgastzahlen als erfolgreichstes in der bundesdeutschen
Geschichte. Rund 60 Prozent der Gewinne werden im Bereich Logistik weltweit auf der StralRe, zu Wasser und in der Luft
erwirtschaftet.

Der Anteil 6ffentlicher Mittel am Umsatz liegt laut Bahnangaben (Stand: April 2007) bei 15 Prozent.[1]

Nach eigenen Angaben ist das Unternehmen mit einem Logistik-Umsatz von 7,1 Milliarden Euro (2007) der
umsatzstarkste Logistiker in Deutschland (Gesamtmarkt: 205 Milliarden Euro).[2]

Stand jeweils 31. | 5503 | 2004 | 2005 2006 @ 2007 2008 2009[31 2010[4] 2011 = Anmerkung

Dezember
:(h‘,’lpdz_eg)‘“msatz 23,029 23,962 25,055 30,053 31,309 33,452 29,335 34,410 37,979
fl\jl’;‘;_egr)‘ergeb”is -0,245 0,180 0,611 1,680 1,716 1,321 0,830 1,058 1,332

fh(/)l?dz'eg)]bilanzsumme 47,647 47,616 47,101 48,440 48,529 48,193 47,303 52,003 51,791

Mitarbeiter 242.759/225.512216.389 229.000 237.078 240.242 239.828 276.310 285.319
Betriebsstellen
(Bahnhofe, 5.665 5.697| 5.707 5.730 5.699 5.718 5.707 5.700 5.685
Haltepunkte u. a.)

. nahezu das
Unternehmenseigenes| 35 593/ 34718 34.211 34.122 33.978 33.862 33.721 33.723 33.576 9€samte

Schienennetz (km) Vollbahnnetz
Deutschlands

Beforderungsleistung Personenverkehr:

Reisende (Mrd.) 1,682 1,695 1,785 1,854 1,835 1,919 1,908 1,950 1,981 2P 2008 inkl.
Auslandsgeschaft

Personenkilometer ab 2008 inkl.

) 69,534 70,260 72,554 74,788 74,792 77,791 76,772 78,582 79,228 30 J000 -

Beforderungsleistung Giiterverkehr:

Guterbeforderung 282,3 283,6] 266,5 307,6 312,8 378,7 341,0 4154 411,6

(Mio. Tonnen)

(Tlf,’lrr‘(;‘?”k”°meter 70,864 83,982 83,111 96,388 98,794 113,634 93,948 105,794 111,980

Beforderungsleistung DB-Schienennetz (DB Netz AG):

Fahrkilometer
917,8 912,7 887,7 888 1.050 1.043 1.003 1.034 1.051 aller
Zuggattungen

Trassenkilometer DB-
Zuge (Mio.)

Trassenkilometer
externer 71 88 110 128 147 162 170 195 219

Unternehmen (Mio.)
Der Umsatzzuwachs des Jahres 2008 betrug 2,143 Mrd. €, davon stammen 974 Millionen aus Akquisitionen.[5]
Rund 57.000 DB-Mitarbeiter arbeiten auBerhalb Deutschlands (Stand: Ende 2008).[6]

Der Deutschen Bahn AG waren zum 30. November 2007 insgesamt 42.935 Beamte, sowie 3.696 beurlaubte Beamte
zugewiesen. Basierend auf der geltenden Arbeitsgrenze von 65 Jahren soll deren Zahl bis 2015 auf rund 42.000, bis 2025
auf rund 15.500 und bis 2035 auf rund 1600 sinken. Ab 2041 werden, bei einer Grenze von 65 Jahren, keine Beamten bei
der DB AG mehr tatig sein. Das Unternehmen zahlt dem Bundeseisenbahnvermdégen fir die ihr unterliegenden Beamten
die Aufwendungen, die fur vergleichbare Angestellte anfallen wirden. 2006 wandte das Unternehmen hierflr insgesamt
1,537 Milliarden Euro auf.[7] Der Zugang zur Beamtenlaufbahn der ehemaligen Deutschen Bundesbahn war bereits 1992
geschlossen worden.[8] Das Unternehmen rechnet bis 2015 mit einem Anstieg des durchschnittlichen Alters der
Beschaftigten auf Gber 50 Jahre.[9]
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\relax 
\providecommand\HyperFirstAtBeginDocument{\AtBeginDocument}
\HyperFirstAtBeginDocument{\ifx\hyper@anchor\@undefined
\global\let\oldcontentsline\contentsline
\gdef\contentsline#1#2#3#4{\oldcontentsline{#1}{#2}{#3}}
\global\let\oldnewlabel\newlabel
\gdef\newlabel#1#2{\newlabelxx{#1}#2}
\gdef\newlabelxx#1#2#3#4#5#6{\oldnewlabel{#1}{{#2}{#3}}}
\AtEndDocument{\ifx\hyper@anchor\@undefined
\let\contentsline\oldcontentsline
\let\newlabel\oldnewlabel
\fi}
\fi}
\global\let\hyper@last\relax 
\gdef\HyperFirstAtBeginDocument#1{#1}
\providecommand\HyField@AuxAddToFields[1]{}
\catcode`"\active
\select@language{ngerman}
\@writefile{toc}{\select@language{ngerman}}
\@writefile{lof}{\select@language{ngerman}}
\@writefile{lot}{\select@language{ngerman}}
\tocstyle@set@width {unum}{toc}{}{24.63745pt}
\tocstyle@set@width {num}{toc}{0}{16.42497pt}
\tocstyle@set@width {skip}{toc}{0}{0.0pt}
\tocstyle@set@width {num}{toc}{1}{24.63745pt}
\tocstyle@set@width {skip}{toc}{1}{16.42497pt}
\newlabel{0}{{}{1}{\relax }{chapter*.1}{}}
\@writefile{toc}{\contentsline {chapter}{\numberline {1}Übersicht}{3}{chapter.1}}
\@writefile{lof}{\addvspace {10\p@ }}
\@writefile{lot}{\addvspace {10\p@ }}
\@writefile{lol}{\addvspace {10\p@ }}
\newlabel{1}{{1}{3}{Übersicht\relax }{chapter.1}{}}
\newlabel{2}{{1}{3}{Übersicht\relax }{chapter.1}{}}
\@writefile{toc}{\contentsline {section}{\numberline {1.1}Einleitung}{3}{section.1.1}}
\newlabel{3}{{1.1}{3}{Einleitung\relax }{section.1.1}{}}
\@writefile{toc}{\contentsline {chapter}{\numberline {2}Das Grundgerüst}{5}{chapter.2}}
\@writefile{lof}{\addvspace {10\p@ }}
\@writefile{lot}{\addvspace {10\p@ }}
\@writefile{lol}{\addvspace {10\p@ }}
\newlabel{4}{{2}{5}{Das Grundgerüst\relax }{chapter.2}{}}
\newlabel{5}{{2}{5}{Das Grundgerüst\relax }{chapter.2}{}}
\@writefile{toc}{\contentsline {section}{\numberline {2.1}Die Erstellung des GUIs}{5}{section.2.1}}
\newlabel{6}{{2.1}{5}{Die Erstellung des GUIs\relax }{section.2.1}{}}
\@writefile{toc}{\contentsline {section}{\numberline {2.2}Das Code-{}Grundgerüst}{6}{section.2.2}}
\newlabel{7}{{2.2}{6}{Das Code-{}Grundgerüst\relax }{section.2.2}{}}
\@writefile{toc}{\contentsline {section}{\numberline {2.3}Das erste Übersetzen}{7}{section.2.3}}
\newlabel{8}{{2.3}{7}{Das erste Übersetzen\relax }{section.2.3}{}}
\@writefile{toc}{\contentsline {subsection}{\numberline {2.3.1}qmake -{}project}{7}{subsection.2.3.1}}
\newlabel{9}{{2.3.1}{7}{qmake -{}project\relax }{subsection.2.3.1}{}}
\@writefile{toc}{\contentsline {subsection}{\numberline {2.3.2}qmake}{7}{subsection.2.3.2}}
\newlabel{10}{{2.3.2}{7}{qmake\relax }{subsection.2.3.2}{}}
\@writefile{toc}{\contentsline {subsection}{\numberline {2.3.3}make}{7}{subsection.2.3.3}}
\newlabel{11}{{2.3.3}{7}{make\relax }{subsection.2.3.3}{}}
\@writefile{toc}{\contentsline {section}{\numberline {2.4}Das Grundgerüst im Detail}{8}{section.2.4}}
\newlabel{12}{{2.4}{8}{Das Grundgerüst im Detail\relax }{section.2.4}{}}
\@writefile{toc}{\contentsline {subsection}{\numberline {2.4.1}Taschenrechner.h}{8}{subsection.2.4.1}}
\newlabel{13}{{2.4.1}{8}{Taschenrechner.h\relax }{subsection.2.4.1}{}}
\@writefile{toc}{\contentsline {subsection}{\numberline {2.4.2}Taschenrechner.cpp}{9}{subsection.2.4.2}}
\newlabel{14}{{2.4.2}{9}{Taschenrechner.cpp\relax }{subsection.2.4.2}{}}
\@writefile{toc}{\contentsline {subsection}{\numberline {2.4.3}main.cpp}{9}{subsection.2.4.3}}
\newlabel{15}{{2.4.3}{9}{main.cpp\relax }{subsection.2.4.3}{}}
\@writefile{toc}{\contentsline {chapter}{\numberline {3}Erste UI-{}Erweiterungen}{11}{chapter.3}}
\@writefile{lof}{\addvspace {10\p@ }}
\@writefile{lot}{\addvspace {10\p@ }}
\@writefile{lol}{\addvspace {10\p@ }}
\newlabel{16}{{3}{11}{Erste UI-{}Erweiterungen\relax }{chapter.3}{}}
\newlabel{17}{{3}{11}{Erste UI-{}Erweiterungen\relax }{chapter.3}{}}
\@writefile{toc}{\contentsline {chapter}{\numberline {4}Signale und Slots}{13}{chapter.4}}
\@writefile{lof}{\addvspace {10\p@ }}
\@writefile{lot}{\addvspace {10\p@ }}
\@writefile{lol}{\addvspace {10\p@ }}
\newlabel{18}{{4}{13}{Signale und Slots\relax }{chapter.4}{}}
\newlabel{19}{{4}{13}{Signale und Slots\relax }{chapter.4}{}}
\@writefile{toc}{\contentsline {section}{\numberline {4.1}Siehe auch}{14}{section.4.1}}
\newlabel{20}{{4.1}{14}{Siehe auch\relax }{section.4.1}{}}
\@writefile{toc}{\contentsline {chapter}{\numberline {5}Die erste Version}{15}{chapter.5}}
\@writefile{lof}{\addvspace {10\p@ }}
\@writefile{lot}{\addvspace {10\p@ }}
\@writefile{lol}{\addvspace {10\p@ }}
\newlabel{21}{{5}{15}{Die erste Version\relax }{chapter.5}{}}
\newlabel{22}{{5}{15}{Die erste Version\relax }{chapter.5}{}}
\@writefile{toc}{\contentsline {section}{\numberline {5.1}Die Funktion addAB()}{15}{section.5.1}}
\newlabel{23}{{5.1}{15}{Die Funktion addAB()\relax }{section.5.1}{}}
\@writefile{toc}{\contentsline {subsection}{\numberline {5.1.1}Auslesen der Felder}{15}{subsection.5.1.1}}
\newlabel{24}{{5.1.1}{15}{Auslesen der Felder\relax }{subsection.5.1.1}{}}
\@writefile{toc}{\contentsline {subsection}{\numberline {5.1.2}QString in Double wandeln}{15}{subsection.5.1.2}}
\newlabel{25}{{5.1.2}{15}{QString in Double wandeln\relax }{subsection.5.1.2}{}}
\@writefile{toc}{\contentsline {subsection}{\numberline {5.1.3}Wandeln von Double nach QString}{16}{subsection.5.1.3}}
\newlabel{26}{{5.1.3}{16}{Wandeln von Double nach QString\relax }{subsection.5.1.3}{}}
\@writefile{toc}{\contentsline {chapter}{\numberline {6}Weitere UI-{}Erweiterungen}{19}{chapter.6}}
\@writefile{lof}{\addvspace {10\p@ }}
\@writefile{lot}{\addvspace {10\p@ }}
\@writefile{lol}{\addvspace {10\p@ }}
\newlabel{27}{{6}{19}{Weitere UI-{}Erweiterungen\relax }{chapter.6}{}}
\newlabel{28}{{6}{19}{Weitere UI-{}Erweiterungen\relax }{chapter.6}{}}
\@writefile{toc}{\contentsline {section}{\numberline {6.1}UI File zur Subtraktion}{19}{section.6.1}}
\newlabel{29}{{6.1}{19}{UI File zur Subtraktion\relax }{section.6.1}{}}
\@writefile{toc}{\contentsline {subsection}{\numberline {6.1.1}Änderungen im UI-{}File}{19}{subsection.6.1.1}}
\newlabel{30}{{6.1.1}{19}{Änderungen im UI-{}File\relax }{subsection.6.1.1}{}}
\@writefile{toc}{\contentsline {subsection}{\numberline {6.1.2}Menüs mit Funktionen belegen}{20}{subsection.6.1.2}}
\newlabel{31}{{6.1.2}{20}{Menüs mit Funktionen belegen\relax }{subsection.6.1.2}{}}
\@writefile{toc}{\contentsline {subsection}{\numberline {6.1.3}Menü Quit}{20}{subsection.6.1.3}}
\newlabel{32}{{6.1.3}{20}{Menü Quit\relax }{subsection.6.1.3}{}}
\@writefile{toc}{\contentsline {subsection}{\numberline {6.1.4}Menü Add}{21}{subsection.6.1.4}}
\newlabel{33}{{6.1.4}{21}{Menü Add\relax }{subsection.6.1.4}{}}
\@writefile{toc}{\contentsline {subsection}{\numberline {6.1.5}Menü Sub}{21}{subsection.6.1.5}}
\newlabel{34}{{6.1.5}{21}{Menü Sub\relax }{subsection.6.1.5}{}}
\@writefile{toc}{\contentsline {chapter}{\numberline {7}Aufteilung des Quellcodes}{23}{chapter.7}}
\@writefile{lof}{\addvspace {10\p@ }}
\@writefile{lot}{\addvspace {10\p@ }}
\@writefile{lol}{\addvspace {10\p@ }}
\newlabel{35}{{7}{23}{Aufteilung des Quellcodes\relax }{chapter.7}{}}
\newlabel{36}{{7}{23}{Aufteilung des Quellcodes\relax }{chapter.7}{}}
\@writefile{toc}{\contentsline {section}{\numberline {7.1}myAdd.h}{23}{section.7.1}}
\newlabel{37}{{7.1}{23}{myAdd.h\relax }{section.7.1}{}}
\@writefile{toc}{\contentsline {section}{\numberline {7.2}myAdd.cpp}{24}{section.7.2}}
\newlabel{38}{{7.2}{24}{myAdd.cpp\relax }{section.7.2}{}}
\@writefile{toc}{\contentsline {subsection}{\numberline {7.2.1}Erzeugen von Instanzen der neuen Klassen}{25}{subsection.7.2.1}}
\newlabel{39}{{7.2.1}{25}{Erzeugen von Instanzen der neuen Klassen\relax }{subsection.7.2.1}{}}
\@writefile{toc}{\contentsline {chapter}{\numberline {8}Finale Implementierung}{27}{chapter.8}}
\@writefile{lof}{\addvspace {10\p@ }}
\@writefile{lot}{\addvspace {10\p@ }}
\@writefile{lol}{\addvspace {10\p@ }}
\newlabel{40}{{8}{27}{Finale Implementierung\relax }{chapter.8}{}}
\newlabel{41}{{8}{27}{Finale Implementierung\relax }{chapter.8}{}}
\gdef \LT@i {\LT@entry 
    {1}{36.3414pt}\LT@entry 
    {1}{272.01709pt}}
\@writefile{toc}{\contentsline {chapter}{\numberline {9}Autoren}{31}{chapter.9}}
\@writefile{lof}{\addvspace {10\p@ }}
\@writefile{lot}{\addvspace {10\p@ }}
\@writefile{lol}{\addvspace {10\p@ }}
\newlabel{Contributors}{{9}{31}{Autoren\relax }{chapter.9}{}}
\@writefile{toc}{\contentsline {chapter}{Abbildungsverzeichnis}{33}{chapter*.2}}
\newlabel{ListOfFigures}{{9}{33}{Autoren\relax }{chapter*.2}{}}
\gdef \LT@ii {\LT@entry 
    {1}{34.46918pt}\LT@entry 
    {1}{272.41708pt}\LT@entry 
    {1}{77.40096pt}}
\@writefile{toc}{\contentsline {chapter}{\numberline {10}Licenses}{37}{chapter.10}}
\@writefile{lof}{\addvspace {10\p@ }}
\@writefile{lot}{\addvspace {10\p@ }}
\@writefile{lol}{\addvspace {10\p@ }}
\newlabel{Licenses}{{10}{37}{Licenses\relax }{chapter.10}{}}
\@writefile{toc}{\contentsline {section}{\numberline {10.1}GNU GENERAL PUBLIC LICENSE}{37}{section.10.1}}
\@writefile{toc}{\contentsline {section}{\numberline {10.2}GNU Free Documentation License}{38}{section.10.2}}
\@writefile{toc}{\contentsline {section}{\numberline {10.3}GNU Lesser General Public License}{38}{section.10.3}}
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%%
%% This is file `utf8enc.dfu',
%% generated with the docstrip utility.
%%
%% The original source files were:
%%
%% utf8ienc.dtx  (with options: `all')
%% 
%% This is a generated file.
%% 
%% Copyright 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
%% The LaTeX3 Project and any individual authors listed elsewhere
%% in this file.
%% 
%% This file was generated from file(s) of the LaTeX base system.
%% --------------------------------------------------------------
%% 
%% It may be distributed and/or modified under the
%% conditions of the LaTeX Project Public License, either version 1.3c
%% of this license or (at your option) any later version.
%% The latest version of this license is in
%%    http://www.latex-project.org/lppl.txt
%% and version 1.3c or later is part of all distributions of LaTeX
%% version 2005/12/01 or later.
%% 
%% This file has the LPPL maintenance status "maintained".
%% 
%% This file may only be distributed together with a copy of the LaTeX
%% base system. You may however distribute the LaTeX base system without
%% such generated files.
%% 
%% The list of all files belonging to the LaTeX base distribution is
%% given in the file `manifest.txt'. See also `legal.txt' for additional
%% information.
%% 
%% The list of derived (unpacked) files belonging to the distribution
%% and covered by LPPL is defined by the unpacking scripts (with
%% extension .ins) which are part of the distribution.
 \ProvidesFile{utf8enc.dfu}
   [2008/04/05 v1.1m UTF-8 support for inputenc]
\DeclareUnicodeCharacter{00A1}{\textexclamdown}
\DeclareUnicodeCharacter{00A2}{\textcent}
\DeclareUnicodeCharacter{00A3}{\textsterling}
\DeclareUnicodeCharacter{00A4}{\textcurrency}
\DeclareUnicodeCharacter{00A5}{\textyen}
\DeclareUnicodeCharacter{00A6}{\textbrokenbar}
\DeclareUnicodeCharacter{00A7}{\textsection}
\DeclareUnicodeCharacter{00A8}{\textasciidieresis}
\DeclareUnicodeCharacter{00A9}{\textcopyright}
\DeclareUnicodeCharacter{00AA}{\textordfeminine}
\DeclareUnicodeCharacter{00AB}{\guillemotleft}
\DeclareUnicodeCharacter{00AC}{\textlnot}
\DeclareUnicodeCharacter{00AE}{\textregistered}
\DeclareUnicodeCharacter{00AF}{\textasciimacron}
\DeclareUnicodeCharacter{00B0}{\textdegree}
\DeclareUnicodeCharacter{00B1}{\textpm}
\DeclareUnicodeCharacter{00B2}{\texttwosuperior}
\DeclareUnicodeCharacter{00B3}{\textthreesuperior}
\DeclareUnicodeCharacter{00B4}{\textasciiacute}
\DeclareUnicodeCharacter{00B5}{\textmu} % micro sign
\DeclareUnicodeCharacter{00B6}{\textparagraph}
\DeclareUnicodeCharacter{00B7}{\textperiodcentered}
\DeclareUnicodeCharacter{00B8}{\c\ }
\DeclareUnicodeCharacter{00B9}{\textonesuperior}
\DeclareUnicodeCharacter{00BA}{\textordmasculine}
\DeclareUnicodeCharacter{00BB}{\guillemotright}
\DeclareUnicodeCharacter{00BC}{\textonequarter}
\DeclareUnicodeCharacter{00BD}{\textonehalf}
\DeclareUnicodeCharacter{00BE}{\textthreequarters}
\DeclareUnicodeCharacter{00BF}{\textquestiondown}
\DeclareUnicodeCharacter{00C0}{\@tabacckludge`A}
\DeclareUnicodeCharacter{00C1}{\@tabacckludge'A}
\DeclareUnicodeCharacter{00C2}{\^A}
\DeclareUnicodeCharacter{00C3}{\~A}
\DeclareUnicodeCharacter{00C4}{\"A}
\DeclareUnicodeCharacter{00C5}{\r A}
\DeclareUnicodeCharacter{00C6}{\AE}
\DeclareUnicodeCharacter{00C7}{\c C}
\DeclareUnicodeCharacter{00C8}{\@tabacckludge`E}
\DeclareUnicodeCharacter{00C9}{\@tabacckludge'E}
\DeclareUnicodeCharacter{00CA}{\^E}
\DeclareUnicodeCharacter{00CB}{\"E}
\DeclareUnicodeCharacter{00CC}{\@tabacckludge`I}
\DeclareUnicodeCharacter{00CD}{\@tabacckludge'I}
\DeclareUnicodeCharacter{00CE}{\^I}
\DeclareUnicodeCharacter{00CF}{\"I}
\DeclareUnicodeCharacter{00D0}{\DH}
\DeclareUnicodeCharacter{00D1}{\~N}
\DeclareUnicodeCharacter{00D2}{\@tabacckludge`O}
\DeclareUnicodeCharacter{00D3}{\@tabacckludge'O}
\DeclareUnicodeCharacter{00D4}{\^O}
\DeclareUnicodeCharacter{00D5}{\~O}
\DeclareUnicodeCharacter{00D6}{\"O}
\DeclareUnicodeCharacter{00D7}{\texttimes}
\DeclareUnicodeCharacter{00D8}{\O}
\DeclareUnicodeCharacter{00D9}{\@tabacckludge`U}
\DeclareUnicodeCharacter{00DA}{\@tabacckludge'U}
\DeclareUnicodeCharacter{00DB}{\^U}
\DeclareUnicodeCharacter{00DC}{\"U}
\DeclareUnicodeCharacter{00DD}{\@tabacckludge'Y}
\DeclareUnicodeCharacter{00DE}{\TH}
\DeclareUnicodeCharacter{00DF}{\ss}
\DeclareUnicodeCharacter{00E0}{\@tabacckludge`a}
\DeclareUnicodeCharacter{00E1}{\@tabacckludge'a}
\DeclareUnicodeCharacter{00E2}{\^a}
\DeclareUnicodeCharacter{00E3}{\~a}
\DeclareUnicodeCharacter{00E4}{\"a}
\DeclareUnicodeCharacter{00E5}{\r a}
\DeclareUnicodeCharacter{00E6}{\ae}
\DeclareUnicodeCharacter{00E7}{\c c}
\DeclareUnicodeCharacter{00E8}{\@tabacckludge`e}
\DeclareUnicodeCharacter{00E9}{\@tabacckludge'e}
\DeclareUnicodeCharacter{00EA}{\^e}
\DeclareUnicodeCharacter{00EB}{\"e}
\DeclareUnicodeCharacter{00EC}{\@tabacckludge`\i}
\DeclareUnicodeCharacter{00ED}{\@tabacckludge'\i}
\DeclareUnicodeCharacter{00EE}{\^\i}
\DeclareUnicodeCharacter{00EF}{\"\i}
\DeclareUnicodeCharacter{00F0}{\dh}
\DeclareUnicodeCharacter{00F1}{\~n}
\DeclareUnicodeCharacter{00F2}{\@tabacckludge`o}
\DeclareUnicodeCharacter{00F3}{\@tabacckludge'o}
\DeclareUnicodeCharacter{00F4}{\^o}
\DeclareUnicodeCharacter{00F5}{\~o}
\DeclareUnicodeCharacter{00F6}{\"o}
\DeclareUnicodeCharacter{00F7}{\textdiv}
\DeclareUnicodeCharacter{00F8}{\o}
\DeclareUnicodeCharacter{00F9}{\@tabacckludge`u}
\DeclareUnicodeCharacter{00FA}{\@tabacckludge'u}
\DeclareUnicodeCharacter{00FB}{\^u}
\DeclareUnicodeCharacter{00FC}{\"u}
\DeclareUnicodeCharacter{00FD}{\@tabacckludge'y}
\DeclareUnicodeCharacter{00FE}{\th}
\DeclareUnicodeCharacter{00FF}{\"y}
\DeclareUnicodeCharacter{0102}{\u A}
\DeclareUnicodeCharacter{0103}{\u a}
\DeclareUnicodeCharacter{0104}{\k A}
\DeclareUnicodeCharacter{0105}{\k a}
\DeclareUnicodeCharacter{0106}{\@tabacckludge'C}
\DeclareUnicodeCharacter{0107}{\@tabacckludge'c}
\DeclareUnicodeCharacter{010C}{\v C}
\DeclareUnicodeCharacter{010D}{\v c}
\DeclareUnicodeCharacter{010E}{\v D}
\DeclareUnicodeCharacter{010F}{\v d}
\DeclareUnicodeCharacter{0110}{\DJ}
\DeclareUnicodeCharacter{0111}{\dj}
\DeclareUnicodeCharacter{0118}{\k E}
\DeclareUnicodeCharacter{0119}{\k e}
\DeclareUnicodeCharacter{011A}{\v E}
\DeclareUnicodeCharacter{011B}{\v e}
\DeclareUnicodeCharacter{011E}{\u G}
\DeclareUnicodeCharacter{011F}{\u g}
\DeclareUnicodeCharacter{0130}{\.I}
\DeclareUnicodeCharacter{0131}{\i}
\DeclareUnicodeCharacter{0132}{\IJ}
\DeclareUnicodeCharacter{0133}{\ij}
\DeclareUnicodeCharacter{0139}{\@tabacckludge'L}
\DeclareUnicodeCharacter{013A}{\@tabacckludge'l}
\DeclareUnicodeCharacter{013D}{\v L}
\DeclareUnicodeCharacter{013E}{\v l}
\DeclareUnicodeCharacter{0141}{\L}
\DeclareUnicodeCharacter{0142}{\l}
\DeclareUnicodeCharacter{0143}{\@tabacckludge'N}
\DeclareUnicodeCharacter{0144}{\@tabacckludge'n}
\DeclareUnicodeCharacter{0147}{\v N}
\DeclareUnicodeCharacter{0148}{\v n}
\DeclareUnicodeCharacter{014A}{\NG}
\DeclareUnicodeCharacter{014B}{\ng}
\DeclareUnicodeCharacter{0150}{\H O}
\DeclareUnicodeCharacter{0151}{\H o}
\DeclareUnicodeCharacter{0152}{\OE}
\DeclareUnicodeCharacter{0153}{\oe}
\DeclareUnicodeCharacter{0154}{\@tabacckludge'R}
\DeclareUnicodeCharacter{0155}{\@tabacckludge'r}
\DeclareUnicodeCharacter{0158}{\v R}
\DeclareUnicodeCharacter{0159}{\v r}
\DeclareUnicodeCharacter{015A}{\@tabacckludge'S}
\DeclareUnicodeCharacter{015B}{\@tabacckludge's}
\DeclareUnicodeCharacter{015E}{\c S}
\DeclareUnicodeCharacter{015F}{\c s}
\DeclareUnicodeCharacter{0160}{\v S}
\DeclareUnicodeCharacter{0161}{\v s}
\DeclareUnicodeCharacter{0162}{\c T}
\DeclareUnicodeCharacter{0163}{\c t}
\DeclareUnicodeCharacter{0164}{\v T}
\DeclareUnicodeCharacter{0165}{\v t}
\DeclareUnicodeCharacter{016E}{\r U}
\DeclareUnicodeCharacter{016F}{\r u}
\DeclareUnicodeCharacter{0170}{\H U}
\DeclareUnicodeCharacter{0171}{\H u}
\DeclareUnicodeCharacter{0178}{\"Y}
\DeclareUnicodeCharacter{0179}{\@tabacckludge'Z}
\DeclareUnicodeCharacter{017A}{\@tabacckludge'z}
\DeclareUnicodeCharacter{017B}{\.Z}
\DeclareUnicodeCharacter{017C}{\.z}
\DeclareUnicodeCharacter{017D}{\v Z}
\DeclareUnicodeCharacter{017E}{\v z}
\DeclareUnicodeCharacter{0192}{\textflorin}
\DeclareUnicodeCharacter{02C6}{\textasciicircum}
\DeclareUnicodeCharacter{02C7}{\textasciicaron}
\DeclareUnicodeCharacter{02DC}{\textasciitilde}
\DeclareUnicodeCharacter{02D8}{\textasciibreve}
\DeclareUnicodeCharacter{02DD}{\textacutedbl}
\DeclareUnicodeCharacter{0E3F}{\textbaht}
\DeclareUnicodeCharacter{200C}{\textcompwordmark}
\DeclareUnicodeCharacter{2013}{\textendash}
\DeclareUnicodeCharacter{2014}{\textemdash}
\DeclareUnicodeCharacter{2016}{\textbardbl}
\DeclareUnicodeCharacter{2018}{\textquoteleft}
\DeclareUnicodeCharacter{2019}{\textquoteright}
\DeclareUnicodeCharacter{201A}{\quotesinglbase}
\DeclareUnicodeCharacter{201C}{\textquotedblleft}
\DeclareUnicodeCharacter{201D}{\textquotedblright}
\DeclareUnicodeCharacter{201E}{\quotedblbase}
\DeclareUnicodeCharacter{2020}{\textdagger}
\DeclareUnicodeCharacter{2021}{\textdaggerdbl}
\DeclareUnicodeCharacter{2022}{\textbullet}
\DeclareUnicodeCharacter{2026}{\textellipsis}
\DeclareUnicodeCharacter{2030}{\textperthousand}
\DeclareUnicodeCharacter{2031}{\textpertenthousand}
\DeclareUnicodeCharacter{2039}{\guilsinglleft}
\DeclareUnicodeCharacter{203A}{\guilsinglright}
\DeclareUnicodeCharacter{203B}{\textreferencemark}
\DeclareUnicodeCharacter{203D}{\textinterrobang}
\DeclareUnicodeCharacter{2044}{\textfractionsolidus}
\DeclareUnicodeCharacter{204E}{\textasteriskcentered} % LOW ASTERISK
\DeclareUnicodeCharacter{2052}{\textdiscount}
\DeclareUnicodeCharacter{20A1}{\textcolonmonetary}
\DeclareUnicodeCharacter{20A4}{\textlira}
\DeclareUnicodeCharacter{20A6}{\textnaira}
\DeclareUnicodeCharacter{20A9}{\textwon}
\DeclareUnicodeCharacter{20AB}{\textdong}
\DeclareUnicodeCharacter{20AC}{\texteuro}
\DeclareUnicodeCharacter{20B1}{\textpeso}
\DeclareUnicodeCharacter{2103}{\textcelsius}
\DeclareUnicodeCharacter{2116}{\textnumero}
\DeclareUnicodeCharacter{2117}{\textcircledP}
\DeclareUnicodeCharacter{211E}{\textrecipe}
\DeclareUnicodeCharacter{2120}{\textservicemark}
\DeclareUnicodeCharacter{2122}{\texttrademark}
\DeclareUnicodeCharacter{2126}{\textohm}
\DeclareUnicodeCharacter{2127}{\textmho}
\DeclareUnicodeCharacter{212E}{\textestimated}
\DeclareUnicodeCharacter{2190}{\textleftarrow}
\DeclareUnicodeCharacter{2191}{\textuparrow}
\DeclareUnicodeCharacter{2192}{\textrightarrow}
\DeclareUnicodeCharacter{2193}{\textdownarrow}
\DeclareUnicodeCharacter{2329}{\textlangle}
\DeclareUnicodeCharacter{232A}{\textrangle}
\DeclareUnicodeCharacter{2422}{\textblank}
\DeclareUnicodeCharacter{2423}{\textvisiblespace}
\DeclareUnicodeCharacter{25E6}{\textopenbullet}
\DeclareUnicodeCharacter{25EF}{\textbigcircle}
\DeclareUnicodeCharacter{266A}{\textmusicalnote}

\endinput
%%
%% End of file `utf8enc.dfu'.
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main/main.log

This is pdfTeX, Version 3.1415926-2.4-1.40.13 (TeX Live 2012/Debian) (format=pdflatex 2012.10.25)  3 DEC 2012 18:12
entering extended mode
 restricted \write18 enabled.
 %&-line parsing enabled.
**main.tex
(./main.tex
LaTeX2e <2011/06/27>
Babel <v3.8m> and hyphenation patterns for english, dumylang, nohyphenation, et
hiopic, farsi, arabic, pinyin, croatian, bulgarian, ukrainian, russian, slovak,
 czech, danish, dutch, usenglishmax, ukenglish, finnish, french, basque, ngerma
n, german, swissgerman, ngerman-x-2012-05-30, german-x-2012-05-30, monogreek, g
reek, ibycus, ancientgreek, hungarian, bengali, tamil, hindi, telugu, gujarati,
 sanskrit, malayalam, kannada, assamese, marathi, oriya, panjabi, italian, lati
n, latvian, lithuanian, mongolian, mongolianlmc, nynorsk, bokmal, indonesian, e
speranto, coptic, welsh, irish, interlingua, serbian, serbianc, slovenian, friu
lan, romansh, estonian, romanian, armenian, uppersorbian, turkish, afrikaans, i
celandic, kurmanji, polish, portuguese, galician, catalan, spanish, swedish, th
ai, loaded.
(/usr/share/texlive/texmf-dist/tex/generic/oberdiek/hyphsubst.sty
Package: hyphsubst 2008/06/09 v0.2 Substitute hyphenation patterns (HO)

(/usr/share/texlive/texmf-dist/tex/generic/oberdiek/infwarerr.sty
Package: infwarerr 2010/04/08 v1.3 Providing info/warning/error messages (HO)
))
(/usr/share/texlive/texmf-dist/tex/latex/koma-script/scrbook.cls
Document Class: scrbook 2012/05/15 v3.11 KOMA-Script document class (book)
(/usr/share/texlive/texmf-dist/tex/latex/koma-script/scrkbase.sty
Package: scrkbase 2012/05/15 v3.11 KOMA-Script package (KOMA-Script-dependent b
asics and keyval usage)

(/usr/share/texlive/texmf-dist/tex/latex/koma-script/scrbase.sty
Package: scrbase 2012/05/15 v3.11 KOMA-Script package (KOMA-Script-independent 
basics and keyval usage)

(/usr/share/texlive/texmf-dist/tex/latex/graphics/keyval.sty
Package: keyval 1999/03/16 v1.13 key=value parser (DPC)
\KV@toks@=\toks14
)
(/usr/share/texlive/texmf-dist/tex/latex/koma-script/scrlfile.sty
Package: scrlfile 2011/03/09 v3.09 KOMA-Script package (loading files)

Package scrlfile, 2011/03/09 v3.09 KOMA-Script package (loading files)
                  Copyright (C) Markus Kohm

))) (/usr/share/texlive/texmf-dist/tex/latex/koma-script/tocbasic.sty
Package: tocbasic 2012/04/04 v3.10b KOMA-Script package (handling toc-files)
)
Package tocbasic Info: omitting babel extension for `toc'
(tocbasic)             because of feature `nobabel' available
(tocbasic)             for `toc' on input line 117.
Package tocbasic Info: omitting babel extension for `lof'
(tocbasic)             because of feature `nobabel' available
(tocbasic)             for `lof' on input line 118.
Package tocbasic Info: omitting babel extension for `lot'
(tocbasic)             because of feature `nobabel' available
(tocbasic)             for `lot' on input line 119.
Class scrbook Info: File `scrsize11pt.clo' used to setup font sizes on input li
ne 1366.

(/usr/share/texlive/texmf-dist/tex/latex/koma-script/scrsize11pt.clo
File: scrsize11pt.clo 2012/05/15 v3.11 KOMA-Script font size class option (11pt
)
)
(/usr/share/texlive/texmf-dist/tex/latex/koma-script/typearea.sty
Package: typearea 2012/05/15 v3.11 KOMA-Script package (type area)

Package typearea, 2012/05/15 v3.11 KOMA-Script package (type area)
                  Copyright (C) Frank Neukam, 1992-1994
                  Copyright (C) Markus Kohm, 1994-

\ta@bcor=\skip41
\ta@div=\count79
\ta@hblk=\skip42
\ta@vblk=\skip43
\ta@temp=\skip44
Package typearea Info: These are the values describing the layout:
(typearea)             DIV  = 13
(typearea)             BCOR = 34.1433pt
(typearea)             \paperwidth      = 597.50793pt
(typearea)              \textwidth      = 433.35742pt
(typearea)              DIV departure   = -10%
(typearea)              \evensidemargin = 14.40149pt
(typearea)              \oddsidemargin  = 5.20905pt
(typearea)             \paperheight     = 845.04694pt
(typearea)              \textheight     = 650.20029pt
(typearea)              \topmargin      = -44.6664pt
(typearea)              \headheight     = 17.0pt
(typearea)              \headsep        = 20.40001pt
(typearea)              \topskip        = 11.0pt
(typearea)              \footskip       = 47.60002pt
(typearea)              \baselineskip   = 13.6pt
(typearea)              on input line 1211.
)
\c@part=\count80
\c@chapter=\count81
\c@section=\count82
\c@subsection=\count83
\c@subsubsection=\count84
\c@paragraph=\count85
\c@subparagraph=\count86
\abovecaptionskip=\skip45
\belowcaptionskip=\skip46
\c@pti@nb@sid@b@x=\box26
\c@figure=\count87
\c@table=\count88
\bibindent=\dimen102
) (../headers/paper.tex) (../headers/packages1.tex
(/usr/share/texlive/texmf-dist/tex/latex/graphics/color.sty
Package: color 2005/11/14 v1.0j Standard LaTeX Color (DPC)

(/usr/share/texlive/texmf-dist/tex/latex/latexconfig/color.cfg
File: color.cfg 2007/01/18 v1.5 color configuration of teTeX/TeXLive
)
Package color Info: Driver file: pdftex.def on input line 130.

(/usr/share/texlive/texmf-dist/tex/latex/pdftex-def/pdftex.def
File: pdftex.def 2011/05/27 v0.06d Graphics/color for pdfTeX

(/usr/share/texlive/texmf-dist/tex/generic/oberdiek/ltxcmds.sty
Package: ltxcmds 2011/11/09 v1.22 LaTeX kernel commands for general use (HO)
)
\Gread@gobject=\count89
))
(/usr/share/texlive/texmf-dist/tex/latex/base/textcomp.sty
Package: textcomp 2005/09/27 v1.99g Standard LaTeX package
Package textcomp Info: Sub-encoding information:
(textcomp)               5 = only ISO-Adobe without \textcurrency
(textcomp)               4 = 5 + \texteuro
(textcomp)               3 = 4 + \textohm
(textcomp)               2 = 3 + \textestimated + \textcurrency
(textcomp)               1 = TS1 - \textcircled - \t
(textcomp)               0 = TS1 (full)
(textcomp)             Font families with sub-encoding setting implement
(textcomp)             only a restricted character set as indicated.
(textcomp)             Family '?' is the default used for unknown fonts.
(textcomp)             See the documentation for details.
Package textcomp Info: Setting ? sub-encoding to TS1/1 on input line 71.

(/usr/share/texlive/texmf-dist/tex/latex/base/ts1enc.def
File: ts1enc.def 2001/06/05 v3.0e (jk/car/fm) Standard LaTeX file
)
LaTeX Info: Redefining \oldstylenums on input line 266.
Package textcomp Info: Setting cmr sub-encoding to TS1/0 on input line 281.
Package textcomp Info: Setting cmss sub-encoding to TS1/0 on input line 282.
Package textcomp Info: Setting cmtt sub-encoding to TS1/0 on input line 283.
Package textcomp Info: Setting cmvtt sub-encoding to TS1/0 on input line 284.
Package textcomp Info: Setting cmbr sub-encoding to TS1/0 on input line 285.
Package textcomp Info: Setting cmtl sub-encoding to TS1/0 on input line 286.
Package textcomp Info: Setting ccr sub-encoding to TS1/0 on input line 287.
Package textcomp Info: Setting ptm sub-encoding to TS1/4 on input line 288.
Package textcomp Info: Setting pcr sub-encoding to TS1/4 on input line 289.
Package textcomp Info: Setting phv sub-encoding to TS1/4 on input line 290.
Package textcomp Info: Setting ppl sub-encoding to TS1/3 on input line 291.
Package textcomp Info: Setting pag sub-encoding to TS1/4 on input line 292.
Package textcomp Info: Setting pbk sub-encoding to TS1/4 on input line 293.
Package textcomp Info: Setting pnc sub-encoding to TS1/4 on input line 294.
Package textcomp Info: Setting pzc sub-encoding to TS1/4 on input line 295.
Package textcomp Info: Setting bch sub-encoding to TS1/4 on input line 296.
Package textcomp Info: Setting put sub-encoding to TS1/5 on input line 297.
Package textcomp Info: Setting uag sub-encoding to TS1/5 on input line 298.
Package textcomp Info: Setting ugq sub-encoding to TS1/5 on input line 299.
Package textcomp Info: Setting ul8 sub-encoding to TS1/4 on input line 300.
Package textcomp Info: Setting ul9 sub-encoding to TS1/4 on input line 301.
Package textcomp Info: Setting augie sub-encoding to TS1/5 on input line 302.
Package textcomp Info: Setting dayrom sub-encoding to TS1/3 on input line 303.
Package textcomp Info: Setting dayroms sub-encoding to TS1/3 on input line 304.

Package textcomp Info: Setting pxr sub-encoding to TS1/0 on input line 305.
Package textcomp Info: Setting pxss sub-encoding to TS1/0 on input line 306.
Package textcomp Info: Setting pxtt sub-encoding to TS1/0 on input line 307.
Package textcomp Info: Setting txr sub-encoding to TS1/0 on input line 308.
Package textcomp Info: Setting txss sub-encoding to TS1/0 on input line 309.
Package textcomp Info: Setting txtt sub-encoding to TS1/0 on input line 310.
Package textcomp Info: Setting lmr sub-encoding to TS1/0 on input line 311.
Package textcomp Info: Setting lmdh sub-encoding to TS1/0 on input line 312.
Package textcomp Info: Setting lmss sub-encoding to TS1/0 on input line 313.
Package textcomp Info: Setting lmssq sub-encoding to TS1/0 on input line 314.
Package textcomp Info: Setting lmvtt sub-encoding to TS1/0 on input line 315.
Package textcomp Info: Setting qhv sub-encoding to TS1/0 on input line 316.
Package textcomp Info: Setting qag sub-encoding to TS1/0 on input line 317.
Package textcomp Info: Setting qbk sub-encoding to TS1/0 on input line 318.
Package textcomp Info: Setting qcr sub-encoding to TS1/0 on input line 319.
Package textcomp Info: Setting qcs sub-encoding to TS1/0 on input line 320.
Package textcomp Info: Setting qpl sub-encoding to TS1/0 on input line 321.
Package textcomp Info: Setting qtm sub-encoding to TS1/0 on input line 322.
Package textcomp Info: Setting qzc sub-encoding to TS1/0 on input line 323.
Package textcomp Info: Setting qhvc sub-encoding to TS1/0 on input line 324.
Package textcomp Info: Setting futs sub-encoding to TS1/4 on input line 325.
Package textcomp Info: Setting futx sub-encoding to TS1/4 on input line 326.
Package textcomp Info: Setting futj sub-encoding to TS1/4 on input line 327.
Package textcomp Info: Setting hlh sub-encoding to TS1/3 on input line 328.
Package textcomp Info: Setting hls sub-encoding to TS1/3 on input line 329.
Package textcomp Info: Setting hlst sub-encoding to TS1/3 on input line 330.
Package textcomp Info: Setting hlct sub-encoding to TS1/5 on input line 331.
Package textcomp Info: Setting hlx sub-encoding to TS1/5 on input line 332.
Package textcomp Info: Setting hlce sub-encoding to TS1/5 on input line 333.
Package textcomp Info: Setting hlcn sub-encoding to TS1/5 on input line 334.
Package textcomp Info: Setting hlcw sub-encoding to TS1/5 on input line 335.
Package textcomp Info: Setting hlcf sub-encoding to TS1/5 on input line 336.
Package textcomp Info: Setting pplx sub-encoding to TS1/3 on input line 337.
Package textcomp Info: Setting pplj sub-encoding to TS1/3 on input line 338.
Package textcomp Info: Setting ptmx sub-encoding to TS1/4 on input line 339.
Package textcomp Info: Setting ptmj sub-encoding to TS1/4 on input line 340.
)
(/usr/share/texlive/texmf-dist/tex/latex/base/alltt.sty
Package: alltt 1997/06/16 v2.0g defines alltt environment
)
(/usr/share/texlive/texmf-dist/tex/latex/mdwtools/syntax.sty
Package: syntax 1996/05/17 1.07 Syntax typesetting (MDW)
\grammarparsep=\skip47
\grammarindent=\dimen103
\sdstartspace=\skip48
\sdendspace=\skip49
\sdmidskip=\skip50
\sdtokskip=\skip51
\sdfinalskip=\skip52
\sdrulewidth=\dimen104
\sdcirclediam=\dimen105
\sdindent=\dimen106
)
(/usr/share/texlive/texmf-dist/tex/latex/parskip/parskip.sty
Package: parskip 2001/04/09 non-zero parskip adjustments
)
(/usr/share/texlive/texmf-dist/tex/generic/ulem/ulem.sty
\UL@box=\box27
\UL@hyphenbox=\box28
\UL@skip=\skip53
\UL@hook=\toks15
\UL@height=\dimen107
\UL@pe=\count90
\UL@pixel=\dimen108
\ULC@box=\box29
Package: ulem 2012/05/18
\ULdepth=\dimen109
)
(/usr/share/texlive/texmf-dist/tex/latex/hyperref/hyperref.sty
Package: hyperref 2012/05/13 v6.82q Hypertext links for LaTeX

(/usr/share/texlive/texmf-dist/tex/generic/oberdiek/hobsub-hyperref.sty
Package: hobsub-hyperref 2012/05/28 v1.13 Bundle oberdiek, subset hyperref (HO)


(/usr/share/texlive/texmf-dist/tex/generic/oberdiek/hobsub-generic.sty
Package: hobsub-generic 2012/05/28 v1.13 Bundle oberdiek, subset generic (HO)
Package: hobsub 2012/05/28 v1.13 Construct package bundles (HO)
Package hobsub Info: Skipping package `infwarerr' (already loaded).
Package hobsub Info: Skipping package `ltxcmds' (already loaded).
Package: ifluatex 2010/03/01 v1.3 Provides the ifluatex switch (HO)
Package ifluatex Info: LuaTeX not detected.
Package: ifvtex 2010/03/01 v1.5 Detect VTeX and its facilities (HO)
Package ifvtex Info: VTeX not detected.
Package: intcalc 2007/09/27 v1.1 Expandable calculations with integers (HO)
Package: ifpdf 2011/01/30 v2.3 Provides the ifpdf switch (HO)
Package ifpdf Info: pdfTeX in PDF mode is detected.
Package: etexcmds 2011/02/16 v1.5 Avoid name clashes with e-TeX commands (HO)
Package etexcmds Info: Could not find \expanded.
(etexcmds)             That can mean that you are not using pdfTeX 1.50 or
(etexcmds)             that some package has redefined \expanded.
(etexcmds)             In the latter case, load this package earlier.
Package: kvsetkeys 2012/04/25 v1.16 Key value parser (HO)
Package: kvdefinekeys 2011/04/07 v1.3 Define keys (HO)
Package: pdftexcmds 2011/11/29 v0.20 Utility functions of pdfTeX for LuaTeX (HO
)
Package pdftexcmds Info: LuaTeX not detected.
Package pdftexcmds Info: \pdf@primitive is available.
Package pdftexcmds Info: \pdf@ifprimitive is available.
Package pdftexcmds Info: \pdfdraftmode found.
Package: pdfescape 2011/11/25 v1.13 Implements pdfTeX's escape features (HO)
Package: bigintcalc 2012/04/08 v1.3 Expandable calculations on big integers (HO
)
Package: bitset 2011/01/30 v1.1 Handle bit-vector datatype (HO)
Package: uniquecounter 2011/01/30 v1.2 Provide unlimited unique counter (HO)
)
Package hobsub Info: Skipping package `hobsub' (already loaded).
Package: letltxmacro 2010/09/02 v1.4 Let assignment for LaTeX macros (HO)
Package: hopatch 2012/05/28 v1.2 Wrapper for package hooks (HO)
Package: xcolor-patch 2011/01/30 xcolor patch
Package: atveryend 2011/06/30 v1.8 Hooks at the very end of document (HO)
Package atveryend Info: \enddocument detected (standard20110627).
Package: atbegshi 2011/10/05 v1.16 At begin shipout hook (HO)
Package: refcount 2011/10/16 v3.4 Data extraction from label references (HO)
Package: hycolor 2011/01/30 v1.7 Color options for hyperref/bookmark (HO)
)
(/usr/share/texlive/texmf-dist/tex/generic/ifxetex/ifxetex.sty
Package: ifxetex 2010/09/12 v0.6 Provides ifxetex conditional
)
(/usr/share/texlive/texmf-dist/tex/latex/oberdiek/kvoptions.sty
Package: kvoptions 2011/06/30 v3.11 Key value format for package options (HO)
)
\@linkdim=\dimen110
\Hy@linkcounter=\count91
\Hy@pagecounter=\count92

(/usr/share/texlive/texmf-dist/tex/latex/hyperref/pd1enc.def
File: pd1enc.def 2012/05/13 v6.82q Hyperref: PDFDocEncoding definition (HO)
)
\Hy@SavedSpaceFactor=\count93

(/usr/share/texlive/texmf-dist/tex/latex/latexconfig/hyperref.cfg
File: hyperref.cfg 2002/06/06 v1.2 hyperref configuration of TeXLive
)
Package hyperref Info: Option `unicode' set `true' on input line 3941.

(/usr/share/texlive/texmf-dist/tex/latex/hyperref/puenc.def
File: puenc.def 2012/05/13 v6.82q Hyperref: PDF Unicode definition (HO)
)
Package hyperref Info: Hyper figures OFF on input line 4062.
Package hyperref Info: Link nesting OFF on input line 4067.
Package hyperref Info: Hyper index ON on input line 4070.
Package hyperref Info: Plain pages OFF on input line 4077.
Package hyperref Info: Backreferencing OFF on input line 4082.
Package hyperref Info: Implicit mode ON; LaTeX internals redefined.
Package hyperref Info: Bookmarks ON on input line 4300.
\c@Hy@tempcnt=\count94

(/usr/share/texlive/texmf-dist/tex/latex/url/url.sty
\Urlmuskip=\muskip10
Package: url 2006/04/12  ver 3.3  Verb mode for urls, etc.
)
LaTeX Info: Redefining \url on input line 4653.
\Fld@menulength=\count95
\Field@Width=\dimen111
\Fld@charsize=\dimen112
Package hyperref Info: Hyper figures OFF on input line 5773.
Package hyperref Info: Link nesting OFF on input line 5778.
Package hyperref Info: Hyper index ON on input line 5781.
Package hyperref Info: backreferencing OFF on input line 5788.
Package hyperref Info: Link coloring OFF on input line 5793.
Package hyperref Info: Link coloring with OCG OFF on input line 5798.
Package hyperref Info: PDF/A mode OFF on input line 5803.
LaTeX Info: Redefining \ref on input line 5843.
LaTeX Info: Redefining \pageref on input line 5847.
\Hy@abspage=\count96
\c@Item=\count97
\c@Hfootnote=\count98
)

Package hyperref Message: Driver: hpdftex.

(/usr/share/texlive/texmf-dist/tex/latex/hyperref/hpdftex.def
File: hpdftex.def 2012/05/13 v6.82q Hyperref driver for pdfTeX
\Fld@listcount=\count99
\c@bookmark@seq@number=\count100

(/usr/share/texlive/texmf-dist/tex/latex/oberdiek/rerunfilecheck.sty
Package: rerunfilecheck 2011/04/15 v1.7 Rerun checks for auxiliary files (HO)
Package uniquecounter Info: New unique counter `rerunfilecheck' on input line 2
82.
)
\Hy@SectionHShift=\skip54
)
(/usr/share/texlive/texmf-dist/tex/latex/koma-script/tocstyle.sty
Package: tocstyle 2009/11/09 v0.2d-alpha LaTeX2e KOMA-Script package (versatile
 toc styles)


Package tocstyle Warning: THIS IS AN ALPHA VERSION!
(tocstyle)                USAGE OF THIS VERSION IS ON YOUR OWN RISK!
(tocstyle)                EVERYTHING MAY HAPPEN!
(tocstyle)                EVERYTHING MAY CHANGE IN FUTURE!
(tocstyle)                THERE IS NO SUPPORT, IF YOU USE THIS PACKAGE!
(tocstyle)                Maybe it would be better, not to load this package.

\tocstyle@indentstyle=\count101
Package tocstyle Info: no tocstyle.cfg found on input line 838.
) (/usr/share/texlive/texmf-dist/tex/latex/paralist/paralist.sty
Package: paralist 2002/03/18 v2.3b Extended list environments (BS)
\pltopsep=\skip55
\plpartopsep=\skip56
\plitemsep=\skip57
\plparsep=\skip58
\pl@lab=\toks16
)
(/usr/share/texlive/texmf-dist/tex/latex/tools/trace.sty
Package: trace 2003/04/30 v1.1c trace LaTeX code
)
(/usr/share/texlive/texmf-dist/tex/latex/multirow/bigstrut.sty
\bigstrutjot=\dimen113
)
(/usr/share/texlive/texmf-dist/tex/latex/keystroke/keystroke.sty
Package: keystroke 2010/04/23 v1.6 3D keystrokes (SuSE GmbH/RN)

(/usr/share/texlive/texmf-dist/tex/latex/graphics/graphics.sty
Package: graphics 2009/02/05 v1.0o Standard LaTeX Graphics (DPC,SPQR)

(/usr/share/texlive/texmf-dist/tex/latex/graphics/trig.sty
Package: trig 1999/03/16 v1.09 sin cos tan (DPC)
)
(/usr/share/texlive/texmf-dist/tex/latex/latexconfig/graphics.cfg
File: graphics.cfg 2010/04/23 v1.9 graphics configuration of TeX Live
)
Package graphics Info: Driver file: pdftex.def on input line 91.
)
\suse@key=\box30
\keystroke@left=\box31
\keystroke@right=\box32
\keystroke@middle=\box33

<keystroke_left.pdf, id=1, 42.1575pt x 195.73125pt>
File: keystroke_left.pdf Graphic file (type pdf)
 <use keystroke_left.pdf>
Package pdftex.def Info: keystroke_left.pdf used on input line 171.
(pdftex.def)             Requested size: 42.15738pt x 195.73076pt.

<keystroke_middle.pdf, id=2, 116.435pt x 195.73125pt>
File: keystroke_middle.pdf Graphic file (type pdf)

<use keystroke_middle.pdf>
Package pdftex.def Info: keystroke_middle.pdf used on input line 172.
(pdftex.def)             Requested size: 116.43471pt x 195.73076pt.

<keystroke_right.pdf, id=3, 42.1575pt x 195.73125pt>
File: keystroke_right.pdf Graphic file (type pdf)
 <use keystroke_right.pdf>
Package pdftex.def Info: keystroke_right.pdf used on input line 173.
(pdftex.def)             Requested size: 42.15738pt x 195.73076pt.
) (/usr/share/texlive/texmf-dist/tex/latex/supertabular/supertabular.sty
Package: supertabular 2004/02/20 v4.1e the supertabular environment
\c@tracingst=\count102
\ST@wd=\dimen114
\ST@rightskip=\skip59
\ST@leftskip=\skip60
\ST@parfillskip=\skip61
\ST@pageleft=\dimen115
\ST@headht=\dimen116
\ST@tailht=\dimen117
\ST@pagesofar=\dimen118
\ST@pboxht=\dimen119
\ST@lineht=\dimen120
\ST@stretchht=\dimen121
\ST@prevht=\dimen122
\ST@toadd=\dimen123
\ST@dimen=\dimen124
\ST@pbox=\box34
)
(/usr/share/texlive/texmf-dist/tex/latex/wrapfig/wrapfig.sty
\wrapoverhang=\dimen125
\WF@size=\dimen126
\c@WF@wrappedlines=\count103
\WF@box=\box35
\WF@everypar=\toks17
Package: wrapfig 2003/01/31  v 3.6
))
(../headers/babel.tex
Package hyphsubst Info: Redefined: \l@ngerman
(hyphsubst)             old value: 20
(hyphsubst)             new value: 23 on input line 1.
 (/var/lib/texmf/tex/generic/babel/babel.sty
Package: babel 2008/07/08 v3.8m The Babel package

(/usr/share/texlive/texmf-dist/tex/generic/babel/ngermanb.ldf
Language: ngermanb 2008/07/06 v2.6n new German support from the babel system

(/usr/share/texlive/texmf-dist/tex/generic/babel/babel.def
File: babel.def 2008/07/08 v3.8m Babel common definitions
\babel@savecnt=\count104
\U@D=\dimen127
)
\l@naustrian = a dialect from \language\l@ngerman 
Package babel Info: Making " an active character on input line 92.
)))
(../headers/svg.tex) (../headers/packages2.tex
(/usr/share/texlive/texmf-dist/tex/latex/psnfss/mathptmx.sty
Package: mathptmx 2005/04/12 PSNFSS-v9.2a Times w/ Math, improved (SPQR, WaS) 
LaTeX Font Info:    Redeclaring symbol font `operators' on input line 28.
LaTeX Font Info:    Overwriting symbol font `operators' in version `normal'
(Font)                  OT1/cmr/m/n --> OT1/ztmcm/m/n on input line 28.
LaTeX Font Info:    Overwriting symbol font `operators' in version `bold'
(Font)                  OT1/cmr/bx/n --> OT1/ztmcm/m/n on input line 28.
LaTeX Font Info:    Redeclaring symbol font `letters' on input line 29.
LaTeX Font Info:    Overwriting symbol font `letters' in version `normal'
(Font)                  OML/cmm/m/it --> OML/ztmcm/m/it on input line 29.
LaTeX Font Info:    Overwriting symbol font `letters' in version `bold'
(Font)                  OML/cmm/b/it --> OML/ztmcm/m/it on input line 29.
LaTeX Font Info:    Redeclaring symbol font `symbols' on input line 30.
LaTeX Font Info:    Overwriting symbol font `symbols' in version `normal'
(Font)                  OMS/cmsy/m/n --> OMS/ztmcm/m/n on input line 30.
LaTeX Font Info:    Overwriting symbol font `symbols' in version `bold'
(Font)                  OMS/cmsy/b/n --> OMS/ztmcm/m/n on input line 30.
LaTeX Font Info:    Redeclaring symbol font `largesymbols' on input line 31.
LaTeX Font Info:    Overwriting symbol font `largesymbols' in version `normal'
(Font)                  OMX/cmex/m/n --> OMX/ztmcm/m/n on input line 31.
LaTeX Font Info:    Overwriting symbol font `largesymbols' in version `bold'
(Font)                  OMX/cmex/m/n --> OMX/ztmcm/m/n on input line 31.
\symbold=\mathgroup4
\symitalic=\mathgroup5
LaTeX Font Info:    Redeclaring math alphabet \mathbf on input line 34.
LaTeX Font Info:    Overwriting math alphabet `\mathbf' in version `normal'
(Font)                  OT1/cmr/bx/n --> OT1/ptm/bx/n on input line 34.
LaTeX Font Info:    Overwriting math alphabet `\mathbf' in version `bold'
(Font)                  OT1/cmr/bx/n --> OT1/ptm/bx/n on input line 34.
LaTeX Font Info:    Redeclaring math alphabet \mathit on input line 35.
LaTeX Font Info:    Overwriting math alphabet `\mathit' in version `normal'
(Font)                  OT1/cmr/m/it --> OT1/ptm/m/it on input line 35.
LaTeX Font Info:    Overwriting math alphabet `\mathit' in version `bold'
(Font)                  OT1/cmr/bx/it --> OT1/ptm/m/it on input line 35.
LaTeX Info: Redefining \hbar on input line 50.
)
(/usr/share/texlive/texmf-dist/tex/latex/psnfss/helvet.sty
Package: helvet 2005/04/12 PSNFSS-v9.2a (WaS) 
)
(/usr/share/texlive/texmf-dist/tex/latex/psnfss/courier.sty
Package: courier 2005/04/12 PSNFSS-v9.2a (WaS) 
)
(/usr/share/texlive/texmf-dist/tex/latex/base/fontenc.sty
Package: fontenc 2005/09/27 v1.99g Standard LaTeX package

(/usr/share/texlive/texmf-dist/tex/latex/base/t1enc.def
File: t1enc.def 2005/09/27 v1.99g Standard LaTeX file
LaTeX Font Info:    Redeclaring font encoding T1 on input line 43.
))
(/usr/share/texlive/texmf-dist/tex/latex/multirow/multirow.sty)
(/usr/share/texlive/texmf-dist/tex/latex/tools/multicol.sty
Package: multicol 2011/06/27 v1.7a multicolumn formatting (FMi)
\c@tracingmulticols=\count105
\mult@box=\box36
\multicol@leftmargin=\dimen128
\c@unbalance=\count106
\c@collectmore=\count107
\doublecol@number=\count108
\multicoltolerance=\count109
\multicolpretolerance=\count110
\full@width=\dimen129
\page@free=\dimen130
\premulticols=\dimen131
\postmulticols=\dimen132
\multicolsep=\skip62
\multicolbaselineskip=\skip63
\partial@page=\box37
\last@line=\box38
\mult@rightbox=\box39
\mult@grightbox=\box40
\mult@gfirstbox=\box41
\mult@firstbox=\box42
\@tempa=\box43
\@tempa=\box44
\@tempa=\box45
\@tempa=\box46
\@tempa=\box47
\@tempa=\box48
\@tempa=\box49
\@tempa=\box50
\@tempa=\box51
\@tempa=\box52
\@tempa=\box53
\@tempa=\box54
\@tempa=\box55
\@tempa=\box56
\@tempa=\box57
\@tempa=\box58
\@tempa=\box59
\c@columnbadness=\count111
\c@finalcolumnbadness=\count112
\last@try=\dimen133
\multicolovershoot=\dimen134
\multicolundershoot=\dimen135
\mult@nat@firstbox=\box60
\colbreak@box=\box61
\multicol@sort@counter=\count113
)
(/usr/share/texlive/texmf-dist/tex/latex/tools/array.sty
Package: array 2008/09/09 v2.4c Tabular extension package (FMi)
\col@sep=\dimen136
\extrarowheight=\dimen137
\NC@list=\toks18
\extratabsurround=\skip64
\backup@length=\skip65
)
(/usr/share/texlive/texmf-dist/tex/latex/ms/ragged2e.sty
Package: ragged2e 2009/05/21 v2.1 ragged2e Package (MS)

(/usr/share/texlive/texmf-dist/tex/latex/ms/everysel.sty
Package: everysel 2011/10/28 v1.2 EverySelectfont Package (MS)
)
\CenteringLeftskip=\skip66
\RaggedLeftLeftskip=\skip67
\RaggedRightLeftskip=\skip68
\CenteringRightskip=\skip69
\RaggedLeftRightskip=\skip70
\RaggedRightRightskip=\skip71
\CenteringParfillskip=\skip72
\RaggedLeftParfillskip=\skip73
\RaggedRightParfillskip=\skip74
\JustifyingParfillskip=\skip75
\CenteringParindent=\skip76
\RaggedLeftParindent=\skip77
\RaggedRightParindent=\skip78
\JustifyingParindent=\skip79
)
(/usr/share/texlive/texmf-dist/tex/latex/tools/longtable.sty
Package: longtable 2004/02/01 v4.11 Multi-page Table package (DPC)
\LTleft=\skip80
\LTright=\skip81
\LTpre=\skip82
\LTpost=\skip83
\LTchunksize=\count114
\LTcapwidth=\dimen138
\LT@head=\box62
\LT@firsthead=\box63
\LT@foot=\box64
\LT@lastfoot=\box65
\LT@cols=\count115
\LT@rows=\count116
\c@LT@tables=\count117
\c@LT@chunks=\count118
\LT@p@ftn=\toks19
)
Class scrbook Info: longtable captions redefined on input line 17.

(/usr/share/texlive/texmf-dist/tex/latex/koma-script/scrpage2.sty
Package: scrpage2 2010/04/22 v2.5 LaTeX2e KOMA-Script package
LaTeX Info: Redefining \pagemark on input line 176.
)
(/usr/share/texlive/texmf-dist/tex/latex/mdwtools/footnote.sty
Package: footnote 1997/01/28 1.13 Save footnotes around boxes
\fn@notes=\box66
\fn@width=\dimen139
)
(/usr/share/texlive/texmf-dist/tex/latex/tools/verbatim.sty
Package: verbatim 2003/08/22 v1.5q LaTeX2e package for verbatim enhancements
\every@verbatim=\toks20
\verbatim@line=\toks21
\verbatim@in@stream=\read1
)
(/usr/share/texlive/texmf-dist/tex/latex/framed/framed.sty
Package: framed 2011/10/22 v 0.96: framed or shaded text with page breaks
\OuterFrameSep=\skip84
\fb@frw=\dimen140
\fb@frh=\dimen141
\FrameRule=\dimen142
\FrameSep=\dimen143
) (./mdframed.sty
Package: mdframed 2010/12/22  v0.6a: mdframed

(/usr/share/texlive/texmf-dist/tex/latex/etex-pkg/etex.sty
Package: etex 1998/03/26 v2.0 eTeX basic definition package (PEB)
\et@xins=\count119
)
(/usr/share/texlive/texmf-dist/tex/latex/tools/calc.sty
Package: calc 2007/08/22 v4.3 Infix arithmetic (KKT,FJ)
\calc@Acount=\count120
\calc@Bcount=\count121
\calc@Adimen=\dimen144
\calc@Bdimen=\dimen145
\calc@Askip=\skip85
\calc@Bskip=\skip86
LaTeX Info: Redefining \setlength on input line 76.
LaTeX Info: Redefining \addtolength on input line 77.
\calc@Ccount=\count122
\calc@Cskip=\skip87
) (./etoolbox.sty
Package: etoolbox 2011/01/03 v2.1 e-TeX tools for LaTeX
\etb@tempcnta=\count123
)
\md@templength=\skip88
\mdf@skipabove@length=\skip89
\mdf@skipbelow@length=\skip90
\mdf@leftmargin@length=\skip91
\mdf@rightmargin@length=\skip92
\mdf@margin@length=\skip93
\mdf@innerleftmargin@length=\skip94
\mdf@innerrightmargin@length=\skip95
\mdf@innertopmargin@length=\skip96
\mdf@innerbottommargin@length=\skip97
\mdf@splittopskip@length=\skip98
\mdf@splitbottomskip@length=\skip99
\mdf@linewidth@length=\skip100
\mdf@innerlinewidth@length=\skip101
\mdf@middlelinewidth@length=\skip102
\mdf@outerlinewidth@length=\skip103
\mdf@roundcorner@length=\skip104

(./md-frame-0.mdf
File: md-frame-3.mdf 2010/12/22  v0.6a: md-frame-0
)
\md@temp@skip@a=\skip105
\md@verticalmarginwhole@length=\skip106
\mdf@xmargin@length=\skip107
\mdf@ymargin@length=\skip108
\mdfboxheight=\skip109
\mdfboxwidth=\skip110
\mdfboundingboxheight=\skip111
\mdfboundingboxwidth=\skip112
\mdfpositionx=\skip113
\mdfpositiony=\skip114
\md@freevspace@length=\skip115
\md@horizontalspaceofbox=\skip116
\md@temp@frame@hsize=\skip117
\md@temp@frame@vsize=\skip118
)
(/usr/share/texlive/texmf-dist/tex/latex/listings/listings.sty
\lst@mode=\count124
\lst@gtempboxa=\box67
\lst@token=\toks22
\lst@length=\count125
\lst@currlwidth=\dimen146
\lst@column=\count126
\lst@pos=\count127
\lst@lostspace=\dimen147
\lst@width=\dimen148
\lst@newlines=\count128
\lst@lineno=\count129
\lst@maxwidth=\dimen149

(/usr/share/texlive/texmf-dist/tex/latex/listings/lstmisc.sty
File: lstmisc.sty 2007/02/22 1.4 (Carsten Heinz)
\c@lstnumber=\count130
\lst@skipnumbers=\count131
\lst@framebox=\box68
)
(/usr/share/texlive/texmf-dist/tex/latex/listings/listings.cfg
File: listings.cfg 2007/02/22 1.4 listings configuration
))
Package: listings 2007/02/22 1.4 (Carsten Heinz)

(/usr/share/texlive/texmf-dist/tex/latex/lineno/lineno.sty
Package: lineno 2005/11/02 line numbers on paragraphs v4.41
\linenopenalty=\count132
\output=\toks23
\linenoprevgraf=\count133
\linenumbersep=\dimen150
\linenumberwidth=\dimen151
\c@linenumber=\count134
\c@pagewiselinenumber=\count135
\c@LN@truepage=\count136
\c@internallinenumber=\count137
\c@internallinenumbers=\count138
\quotelinenumbersep=\dimen152
\bframerule=\dimen153
\bframesep=\dimen154
\bframebox=\box69
LaTeX Info: Redefining \\ on input line 3056.
)
(/usr/share/texlive/texmf-dist/tex/latex/amsmath/amsmath.sty
Package: amsmath 2000/07/18 v2.13 AMS math features
\@mathmargin=\skip119

For additional information on amsmath, use the `?' option.
(/usr/share/texlive/texmf-dist/tex/latex/amsmath/amstext.sty
Package: amstext 2000/06/29 v2.01

(/usr/share/texlive/texmf-dist/tex/latex/amsmath/amsgen.sty
File: amsgen.sty 1999/11/30 v2.0
\@emptytoks=\toks24
\ex@=\dimen155
))
(/usr/share/texlive/texmf-dist/tex/latex/amsmath/amsbsy.sty
Package: amsbsy 1999/11/29 v1.2d
\pmbraise@=\dimen156
)
(/usr/share/texlive/texmf-dist/tex/latex/amsmath/amsopn.sty
Package: amsopn 1999/12/14 v2.01 operator names
)
\inf@bad=\count139
LaTeX Info: Redefining \frac on input line 211.
\uproot@=\count140
\leftroot@=\count141
LaTeX Info: Redefining \overline on input line 307.
\classnum@=\count142
\DOTSCASE@=\count143
LaTeX Info: Redefining \ldots on input line 379.
LaTeX Info: Redefining \dots on input line 382.
LaTeX Info: Redefining \cdots on input line 467.
\Mathstrutbox@=\box70
\strutbox@=\box71
\big@size=\dimen157
LaTeX Font Info:    Redeclaring font encoding OML on input line 567.
LaTeX Font Info:    Redeclaring font encoding OMS on input line 568.
\macc@depth=\count144
\c@MaxMatrixCols=\count145
\dotsspace@=\muskip11
\c@parentequation=\count146
\dspbrk@lvl=\count147
\tag@help=\toks25
\row@=\count148
\column@=\count149
\maxfields@=\count150
\andhelp@=\toks26
\eqnshift@=\dimen158
\alignsep@=\dimen159
\tagshift@=\dimen160
\tagwidth@=\dimen161
\totwidth@=\dimen162
\lineht@=\dimen163
\@envbody=\toks27
\multlinegap=\skip120
\multlinetaggap=\skip121
\mathdisplay@stack=\toks28
LaTeX Info: Redefining \[ on input line 2666.
LaTeX Info: Redefining \] on input line 2667.
)
(/usr/share/texlive/texmf-dist/tex/latex/amsfonts/amssymb.sty
Package: amssymb 2009/06/22 v3.00

(/usr/share/texlive/texmf-dist/tex/latex/amsfonts/amsfonts.sty
Package: amsfonts 2009/06/22 v3.00 Basic AMSFonts support
\symAMSa=\mathgroup6
\symAMSb=\mathgroup7
LaTeX Font Info:    Overwriting math alphabet `\mathfrak' in version `bold'
(Font)                  U/euf/m/n --> U/euf/b/n on input line 96.
))
(/usr/share/texlive/texmf-dist/tex/latex/psnfss/pifont.sty
Package: pifont 2005/04/12 PSNFSS-v9.2a Pi font support (SPQR) 
LaTeX Font Info:    Try loading font information for U+pzd on input line 63.

(/usr/share/texlive/texmf-dist/tex/latex/psnfss/upzd.fd
File: upzd.fd 2001/06/04 font definitions for U/pzd.
)
LaTeX Font Info:    Try loading font information for U+psy on input line 64.

(/usr/share/texlive/texmf-dist/tex/latex/psnfss/upsy.fd
File: upsy.fd 2001/06/04 font definitions for U/psy.
))
(/usr/share/texlive/texmf-dist/tex/latex/marvosym/marvosym.sty
Package: marvosym 2011/07/20 v2.2 Martin Vogel's Symbols font definitions
)
(/usr/share/texlive/texmf-dist/tex/latex/fourier/fourier-orns.sty
Package: fourier-orns 2004/01/30 1.1 fourier-ornaments package
)
(/usr/share/texlive/texmf-dist/tex/latex/graphics/graphicx.sty
Package: graphicx 1999/02/16 v1.0f Enhanced LaTeX Graphics (DPC,SPQR)
\Gin@req@height=\dimen164
\Gin@req@width=\dimen165
)
(/usr/share/texlive/texmf-dist/tex/latex/wasysym/wasysym.sty
Package: wasysym 2003/10/30 v2.0 Wasy-2 symbol support package
\symwasy=\mathgroup8
LaTeX Font Info:    Overwriting symbol font `wasy' in version `bold'
(Font)                  U/wasy/m/n --> U/wasy/b/n on input line 90.
)
(/usr/share/texlive/texmf-dist/tex/latex/bbm-macros/bbm.sty
Package: bbm 1999/03/15 V 1.2 provides fonts for set symbols - TH
LaTeX Font Info:    Overwriting math alphabet `\mathbbm' in version `bold'
(Font)                  U/bbm/m/n --> U/bbm/bx/n on input line 33.
LaTeX Font Info:    Overwriting math alphabet `\mathbbmss' in version `bold'
(Font)                  U/bbmss/m/n --> U/bbmss/bx/n on input line 35.
)
(/usr/share/texlive/texmf-dist/tex/latex/skull/skull.sty
Package: skull 2002/01/23 v0.1 (c) Henrik Christian Grove <grove@math.ku.dk>
\symSKULL=\mathgroup9
)
(/usr/share/texmf/tex/latex/tipa/tipa.sty
Package: tipa 2002/08/08 TIPA version 1.1

(/usr/share/texlive/texmf-dist/tex/latex/base/fontenc.sty
Package: fontenc 2005/09/27 v1.99g Standard LaTeX package

(/usr/share/texmf/tex/latex/tipa/t3enc.def
File: t3enc.def 2001/12/31 T3 encoding
LaTeX Font Info:    Try loading font information for T1+phv on input line 357.

(/usr/share/texlive/texmf-dist/tex/latex/psnfss/t1phv.fd
File: t1phv.fd 2001/06/04 scalable font definitions for T1/phv.
)
LaTeX Font Info:    Font shape `T1/phv/m/n' will be
(Font)              scaled to size 10.07397pt on input line 357.
)
(/usr/share/texlive/texmf-dist/tex/latex/base/t1enc.def
File: t1enc.def 2005/09/27 v1.99g Standard LaTeX file
LaTeX Font Info:    Redeclaring font encoding T1 on input line 43.
)))
(/usr/share/texlive/texmf-dist/tex/latex/fancyvrb/fancyvrb.sty
Package: fancyvrb 2008/02/07

Style option: `fancyvrb' v2.7a, with DG/SPQR fixes, and firstline=lastline fix 
<2008/02/07> (tvz)
\FV@CodeLineNo=\count151
\FV@InFile=\read2
\FV@TabBox=\box72
\c@FancyVerbLine=\count152
\FV@StepNumber=\count153
\FV@OutFile=\write3
) (/usr/share/texlive/texmf-dist/tex/latex/bbding/bbding.sty
Package: bbding 1999/04/15 v1.01 Dingbats symbols
) (/usr/share/texmf/tex/latex/xcolor/xcolor.sty
Package: xcolor 2007/01/21 v2.11 LaTeX color extensions (UK)

(/usr/share/texlive/texmf-dist/tex/latex/latexconfig/color.cfg
File: color.cfg 2007/01/18 v1.5 color configuration of teTeX/TeXLive
)
Package xcolor Info: Driver file: pdftex.def on input line 225.

(/usr/share/texlive/texmf-dist/tex/latex/colortbl/colortbl.sty
Package: colortbl 2012/02/13 v1.0a Color table columns (DPC)
\everycr=\toks29
\minrowclearance=\skip122
)
LaTeX Info: Redefining \color on input line 702.
\rownum=\count154
Package xcolor Info: Model `cmy' substituted by `cmy0' on input line 1337.
Package xcolor Info: Model `hsb' substituted by `rgb' on input line 1341.
Package xcolor Info: Model `RGB' extended on input line 1353.
Package xcolor Info: Model `HTML' substituted by `rgb' on input line 1355.
Package xcolor Info: Model `Hsb' substituted by `hsb' on input line 1356.
Package xcolor Info: Model `tHsb' substituted by `hsb' on input line 1357.
Package xcolor Info: Model `HSB' substituted by `hsb' on input line 1358.
Package xcolor Info: Model `Gray' substituted by `gray' on input line 1359.
Package xcolor Info: Model `wave' substituted by `hsb' on input line 1360.
)
(/usr/share/texlive/texmf-dist/tex/latex/microtype/microtype.sty
Package: microtype 2010/01/10 v2.4 Micro-typography with pdfTeX (RS)
\MT@toks=\toks30
\MT@count=\count155
LaTeX Info: Redefining \lsstyle on input line 1597.
LaTeX Info: Redefining \lslig on input line 1597.
\MT@outer@space=\skip123
LaTeX Info: Redefining \textls on input line 1605.
\MT@outer@kern=\dimen166
LaTeX Info: Redefining \textmicrotypecontext on input line 2156.
Package microtype Info: Loading configuration file microtype.cfg.

(/usr/share/texlive/texmf-dist/tex/latex/microtype/microtype.cfg
File: microtype.cfg 2010/01/10 v2.4 microtype main configuration file (RS)
))
(/usr/share/texlive/texmf-dist/tex/latex/graphics/lscape.sty
Package: lscape 2000/10/22 v3.01 Landscape Pages (DPC)
))
(/usr/share/texlive/texmf-dist/tex/latex/amscls/amsthm.sty
Package: amsthm 2009/07/02 v2.20.1
\thm@style=\toks31
\thm@bodyfont=\toks32
\thm@headfont=\toks33
\thm@notefont=\toks34
\thm@headpunct=\toks35
\thm@preskip=\skip124
\thm@postskip=\skip125
\thm@headsep=\skip126
\dth@everypar=\toks36
)
(../headers/defaultcolors.tex) (../headers/hyphenation.tex)
(../headers/commands.tex
\fnwidth=\skip127
\mylength=\skip128
\myhight=\skip129
\myshadingheight=\skip130
) (/usr/share/texmf/tex/latex/cm-super/type1ec.sty
Package: type1ec 2002/09/07 v1.1 Type1 EC font definitions (for CM-Super fonts)


(/usr/share/texlive/texmf-dist/tex/latex/base/t1cmr.fd
File: t1cmr.fd 1999/05/25 v2.5h Standard LaTeX font definitions
))
(/usr/share/texmf/tex/latex/CJK/CJKutf8.sty
Package: CJKutf8 2012/05/07 4.8.3

(/usr/share/texlive/texmf-dist/tex/latex/base/inputenc.sty
Package: inputenc 2008/03/30 v1.1d Input encoding file
\inpenc@prehook=\toks37
\inpenc@posthook=\toks38

(/usr/share/texlive/texmf-dist/tex/latex/base/utf8.def
File: utf8.def 2008/04/05 v1.1m UTF-8 support for inputenc
Now handling font encoding OML ...
... no UTF-8 mapping file for font encoding OML
Now handling font encoding T1 ...
... processing UTF-8 mapping file for font encoding T1

(/usr/share/texlive/texmf-dist/tex/latex/base/t1enc.dfu
File: t1enc.dfu 2008/04/05 v1.1m UTF-8 support for inputenc
   defining Unicode char U+00A1 (decimal 161)
   defining Unicode char U+00A3 (decimal 163)
   defining Unicode char U+00AB (decimal 171)
   defining Unicode char U+00BB (decimal 187)
   defining Unicode char U+00BF (decimal 191)
   defining Unicode char U+00C0 (decimal 192)
   defining Unicode char U+00C1 (decimal 193)
   defining Unicode char U+00C2 (decimal 194)
   defining Unicode char U+00C3 (decimal 195)
   defining Unicode char U+00C4 (decimal 196)
   defining Unicode char U+00C5 (decimal 197)
   defining Unicode char U+00C6 (decimal 198)
   defining Unicode char U+00C7 (decimal 199)
   defining Unicode char U+00C8 (decimal 200)
   defining Unicode char U+00C9 (decimal 201)
   defining Unicode char U+00CA (decimal 202)
   defining Unicode char U+00CB (decimal 203)
   defining Unicode char U+00CC (decimal 204)
   defining Unicode char U+00CD (decimal 205)
   defining Unicode char U+00CE (decimal 206)
   defining Unicode char U+00CF (decimal 207)
   defining Unicode char U+00D0 (decimal 208)
   defining Unicode char U+00D1 (decimal 209)
   defining Unicode char U+00D2 (decimal 210)
   defining Unicode char U+00D3 (decimal 211)
   defining Unicode char U+00D4 (decimal 212)
   defining Unicode char U+00D5 (decimal 213)
   defining Unicode char U+00D6 (decimal 214)
   defining Unicode char U+00D8 (decimal 216)
   defining Unicode char U+00D9 (decimal 217)
   defining Unicode char U+00DA (decimal 218)
   defining Unicode char U+00DB (decimal 219)
   defining Unicode char U+00DC (decimal 220)
   defining Unicode char U+00DD (decimal 221)
   defining Unicode char U+00DE (decimal 222)
   defining Unicode char U+00DF (decimal 223)
   defining Unicode char U+00E0 (decimal 224)
   defining Unicode char U+00E1 (decimal 225)
   defining Unicode char U+00E2 (decimal 226)
   defining Unicode char U+00E3 (decimal 227)
   defining Unicode char U+00E4 (decimal 228)
   defining Unicode char U+00E5 (decimal 229)
   defining Unicode char U+00E6 (decimal 230)
   defining Unicode char U+00E7 (decimal 231)
   defining Unicode char U+00E8 (decimal 232)
   defining Unicode char U+00E9 (decimal 233)
   defining Unicode char U+00EA (decimal 234)
   defining Unicode char U+00EB (decimal 235)
   defining Unicode char U+00EC (decimal 236)
   defining Unicode char U+00ED (decimal 237)
   defining Unicode char U+00EE (decimal 238)
   defining Unicode char U+00EF (decimal 239)
   defining Unicode char U+00F0 (decimal 240)
   defining Unicode char U+00F1 (decimal 241)
   defining Unicode char U+00F2 (decimal 242)
   defining Unicode char U+00F3 (decimal 243)
   defining Unicode char U+00F4 (decimal 244)
   defining Unicode char U+00F5 (decimal 245)
   defining Unicode char U+00F6 (decimal 246)
   defining Unicode char U+00F8 (decimal 248)
   defining Unicode char U+00F9 (decimal 249)
   defining Unicode char U+00FA (decimal 250)
   defining Unicode char U+00FB (decimal 251)
   defining Unicode char U+00FC (decimal 252)
   defining Unicode char U+00FD (decimal 253)
   defining Unicode char U+00FE (decimal 254)
   defining Unicode char U+00FF (decimal 255)
   defining Unicode char U+0102 (decimal 258)
   defining Unicode char U+0103 (decimal 259)
   defining Unicode char U+0104 (decimal 260)
   defining Unicode char U+0105 (decimal 261)
   defining Unicode char U+0106 (decimal 262)
   defining Unicode char U+0107 (decimal 263)
   defining Unicode char U+010C (decimal 268)
   defining Unicode char U+010D (decimal 269)
   defining Unicode char U+010E (decimal 270)
   defining Unicode char U+010F (decimal 271)
   defining Unicode char U+0110 (decimal 272)
   defining Unicode char U+0111 (decimal 273)
   defining Unicode char U+0118 (decimal 280)
   defining Unicode char U+0119 (decimal 281)
   defining Unicode char U+011A (decimal 282)
   defining Unicode char U+011B (decimal 283)
   defining Unicode char U+011E (decimal 286)
   defining Unicode char U+011F (decimal 287)
   defining Unicode char U+0130 (decimal 304)
   defining Unicode char U+0131 (decimal 305)
   defining Unicode char U+0132 (decimal 306)
   defining Unicode char U+0133 (decimal 307)
   defining Unicode char U+0139 (decimal 313)
   defining Unicode char U+013A (decimal 314)
   defining Unicode char U+013D (decimal 317)
   defining Unicode char U+013E (decimal 318)
   defining Unicode char U+0141 (decimal 321)
   defining Unicode char U+0142 (decimal 322)
   defining Unicode char U+0143 (decimal 323)
   defining Unicode char U+0144 (decimal 324)
   defining Unicode char U+0147 (decimal 327)
   defining Unicode char U+0148 (decimal 328)
   defining Unicode char U+014A (decimal 330)
   defining Unicode char U+014B (decimal 331)
   defining Unicode char U+0150 (decimal 336)
   defining Unicode char U+0151 (decimal 337)
   defining Unicode char U+0152 (decimal 338)
   defining Unicode char U+0153 (decimal 339)
   defining Unicode char U+0154 (decimal 340)
   defining Unicode char U+0155 (decimal 341)
   defining Unicode char U+0158 (decimal 344)
   defining Unicode char U+0159 (decimal 345)
   defining Unicode char U+015A (decimal 346)
   defining Unicode char U+015B (decimal 347)
   defining Unicode char U+015E (decimal 350)
   defining Unicode char U+015F (decimal 351)
   defining Unicode char U+0160 (decimal 352)
   defining Unicode char U+0161 (decimal 353)
   defining Unicode char U+0162 (decimal 354)
   defining Unicode char U+0163 (decimal 355)
   defining Unicode char U+0164 (decimal 356)
   defining Unicode char U+0165 (decimal 357)
   defining Unicode char U+016E (decimal 366)
   defining Unicode char U+016F (decimal 367)
   defining Unicode char U+0170 (decimal 368)
   defining Unicode char U+0171 (decimal 369)
   defining Unicode char U+0178 (decimal 376)
   defining Unicode char U+0179 (decimal 377)
   defining Unicode char U+017A (decimal 378)
   defining Unicode char U+017B (decimal 379)
   defining Unicode char U+017C (decimal 380)
   defining Unicode char U+017D (decimal 381)
   defining Unicode char U+017E (decimal 382)
   defining Unicode char U+200C (decimal 8204)
   defining Unicode char U+2013 (decimal 8211)
   defining Unicode char U+2014 (decimal 8212)
   defining Unicode char U+2018 (decimal 8216)
   defining Unicode char U+2019 (decimal 8217)
   defining Unicode char U+201A (decimal 8218)
   defining Unicode char U+201C (decimal 8220)
   defining Unicode char U+201D (decimal 8221)
   defining Unicode char U+201E (decimal 8222)
   defining Unicode char U+2030 (decimal 8240)
   defining Unicode char U+2031 (decimal 8241)
   defining Unicode char U+2039 (decimal 8249)
   defining Unicode char U+203A (decimal 8250)
   defining Unicode char U+2423 (decimal 9251)
)
Now handling font encoding OT1 ...
... processing UTF-8 mapping file for font encoding OT1

(/usr/share/texlive/texmf-dist/tex/latex/base/ot1enc.dfu
File: ot1enc.dfu 2008/04/05 v1.1m UTF-8 support for inputenc
   defining Unicode char U+00A1 (decimal 161)
   defining Unicode char U+00A3 (decimal 163)
   defining Unicode char U+00B8 (decimal 184)
   defining Unicode char U+00BF (decimal 191)
   defining Unicode char U+00C5 (decimal 197)
   defining Unicode char U+00C6 (decimal 198)
   defining Unicode char U+00D8 (decimal 216)
   defining Unicode char U+00DF (decimal 223)
   defining Unicode char U+00E6 (decimal 230)
   defining Unicode char U+00EC (decimal 236)
   defining Unicode char U+00ED (decimal 237)
   defining Unicode char U+00EE (decimal 238)
   defining Unicode char U+00EF (decimal 239)
   defining Unicode char U+00F8 (decimal 248)
   defining Unicode char U+0131 (decimal 305)
   defining Unicode char U+0141 (decimal 321)
   defining Unicode char U+0142 (decimal 322)
   defining Unicode char U+0152 (decimal 338)
   defining Unicode char U+0153 (decimal 339)
   defining Unicode char U+2013 (decimal 8211)
   defining Unicode char U+2014 (decimal 8212)
   defining Unicode char U+2018 (decimal 8216)
   defining Unicode char U+2019 (decimal 8217)
   defining Unicode char U+201C (decimal 8220)
   defining Unicode char U+201D (decimal 8221)
)
Now handling font encoding OMS ...
... processing UTF-8 mapping file for font encoding OMS

(/usr/share/texlive/texmf-dist/tex/latex/base/omsenc.dfu
File: omsenc.dfu 2008/04/05 v1.1m UTF-8 support for inputenc
   defining Unicode char U+00A7 (decimal 167)
   defining Unicode char U+00B6 (decimal 182)
   defining Unicode char U+00B7 (decimal 183)
   defining Unicode char U+2020 (decimal 8224)
   defining Unicode char U+2021 (decimal 8225)
   defining Unicode char U+2022 (decimal 8226)
)
Now handling font encoding OMX ...
... no UTF-8 mapping file for font encoding OMX
Now handling font encoding U ...
... no UTF-8 mapping file for font encoding U
Now handling font encoding TS1 ...
... processing UTF-8 mapping file for font encoding TS1

(/usr/share/texlive/texmf-dist/tex/latex/base/ts1enc.dfu
File: ts1enc.dfu 2008/04/05 v1.1m UTF-8 support for inputenc
   defining Unicode char U+00A2 (decimal 162)
   defining Unicode char U+00A3 (decimal 163)
   defining Unicode char U+00A4 (decimal 164)
   defining Unicode char U+00A5 (decimal 165)
   defining Unicode char U+00A6 (decimal 166)
   defining Unicode char U+00A7 (decimal 167)
   defining Unicode char U+00A8 (decimal 168)
   defining Unicode char U+00A9 (decimal 169)
   defining Unicode char U+00AA (decimal 170)
   defining Unicode char U+00AC (decimal 172)
   defining Unicode char U+00AE (decimal 174)
   defining Unicode char U+00AF (decimal 175)
   defining Unicode char U+00B0 (decimal 176)
   defining Unicode char U+00B1 (decimal 177)
   defining Unicode char U+00B2 (decimal 178)
   defining Unicode char U+00B3 (decimal 179)
   defining Unicode char U+00B4 (decimal 180)
   defining Unicode char U+00B5 (decimal 181)
   defining Unicode char U+00B6 (decimal 182)
   defining Unicode char U+00B7 (decimal 183)
   defining Unicode char U+00B9 (decimal 185)
   defining Unicode char U+00BA (decimal 186)
   defining Unicode char U+00BC (decimal 188)
   defining Unicode char U+00BD (decimal 189)
   defining Unicode char U+00BE (decimal 190)
   defining Unicode char U+00D7 (decimal 215)
   defining Unicode char U+00F7 (decimal 247)
   defining Unicode char U+0192 (decimal 402)
   defining Unicode char U+02C7 (decimal 711)
   defining Unicode char U+02D8 (decimal 728)
   defining Unicode char U+02DD (decimal 733)
   defining Unicode char U+0E3F (decimal 3647)
   defining Unicode char U+2016 (decimal 8214)
   defining Unicode char U+2020 (decimal 8224)
   defining Unicode char U+2021 (decimal 8225)
   defining Unicode char U+2022 (decimal 8226)
   defining Unicode char U+2030 (decimal 8240)
   defining Unicode char U+2031 (decimal 8241)
   defining Unicode char U+203B (decimal 8251)
   defining Unicode char U+203D (decimal 8253)
   defining Unicode char U+2044 (decimal 8260)
   defining Unicode char U+204E (decimal 8270)
   defining Unicode char U+2052 (decimal 8274)
   defining Unicode char U+20A1 (decimal 8353)
   defining Unicode char U+20A4 (decimal 8356)
   defining Unicode char U+20A6 (decimal 8358)
   defining Unicode char U+20A9 (decimal 8361)
   defining Unicode char U+20AB (decimal 8363)
   defining Unicode char U+20AC (decimal 8364)
   defining Unicode char U+20B1 (decimal 8369)
   defining Unicode char U+2103 (decimal 8451)
   defining Unicode char U+2116 (decimal 8470)
   defining Unicode char U+2117 (decimal 8471)
   defining Unicode char U+211E (decimal 8478)
   defining Unicode char U+2120 (decimal 8480)
   defining Unicode char U+2122 (decimal 8482)
   defining Unicode char U+2126 (decimal 8486)
   defining Unicode char U+2127 (decimal 8487)
   defining Unicode char U+212E (decimal 8494)
   defining Unicode char U+2190 (decimal 8592)
   defining Unicode char U+2191 (decimal 8593)
   defining Unicode char U+2192 (decimal 8594)
   defining Unicode char U+2193 (decimal 8595)
   defining Unicode char U+2329 (decimal 9001)
   defining Unicode char U+232A (decimal 9002)
   defining Unicode char U+2422 (decimal 9250)
   defining Unicode char U+25E6 (decimal 9702)
   defining Unicode char U+25EF (decimal 9711)
   defining Unicode char U+266A (decimal 9834)
)
Now handling font encoding PD1 ...
... no UTF-8 mapping file for font encoding PD1
Now handling font encoding PU ...
... no UTF-8 mapping file for font encoding PU
Now handling font encoding T3 ...
... no UTF-8 mapping file for font encoding T3
   defining Unicode char U+00A9 (decimal 169)
   defining Unicode char U+00AA (decimal 170)
   defining Unicode char U+00AE (decimal 174)
   defining Unicode char U+00BA (decimal 186)
   defining Unicode char U+02C6 (decimal 710)
   defining Unicode char U+02DC (decimal 732)
   defining Unicode char U+200C (decimal 8204)
   defining Unicode char U+2026 (decimal 8230)
   defining Unicode char U+2122 (decimal 8482)
   defining Unicode char U+2423 (decimal 9251)
))
(/usr/share/texmf/tex/latex/CJK/CJK.sty
Package: CJK 2012/05/07 4.8.3

(/usr/share/texmf/tex/latex/CJK/mule/MULEenc.sty
Package: MULEenc 2012/05/07 4.8.3
)
(/usr/share/texmf/tex/latex/CJK/CJK.enc
File: CJK.enc 2012/05/07 4.8.3
Now handling font encoding C00 ...
... no UTF-8 mapping file for font encoding C00
Now handling font encoding C05 ...
... no UTF-8 mapping file for font encoding C05
Now handling font encoding C09 ...
... no UTF-8 mapping file for font encoding C09
Now handling font encoding C10 ...
... no UTF-8 mapping file for font encoding C10
Now handling font encoding C20 ...
... no UTF-8 mapping file for font encoding C20
Now handling font encoding C19 ...
... no UTF-8 mapping file for font encoding C19
Now handling font encoding C40 ...
... no UTF-8 mapping file for font encoding C40
Now handling font encoding C42 ...
... no UTF-8 mapping file for font encoding C42
Now handling font encoding C43 ...
... no UTF-8 mapping file for font encoding C43
Now handling font encoding C50 ...
... no UTF-8 mapping file for font encoding C50
Now handling font encoding C52 ...
... no UTF-8 mapping file for font encoding C52
Now handling font encoding C49 ...
... no UTF-8 mapping file for font encoding C49
Now handling font encoding C60 ...
... no UTF-8 mapping file for font encoding C60
Now handling font encoding C61 ...
... no UTF-8 mapping file for font encoding C61
Now handling font encoding C63 ...
... no UTF-8 mapping file for font encoding C63
Now handling font encoding C64 ...
... no UTF-8 mapping file for font encoding C64
Now handling font encoding C65 ...
... no UTF-8 mapping file for font encoding C65
Now handling font encoding C70 ...
... no UTF-8 mapping file for font encoding C70
Now handling font encoding C31 ...
... no UTF-8 mapping file for font encoding C31
Now handling font encoding C32 ...
... no UTF-8 mapping file for font encoding C32
Now handling font encoding C33 ...
... no UTF-8 mapping file for font encoding C33
Now handling font encoding C34 ...
... no UTF-8 mapping file for font encoding C34
Now handling font encoding C35 ...
... no UTF-8 mapping file for font encoding C35
Now handling font encoding C36 ...
... no UTF-8 mapping file for font encoding C36
Now handling font encoding C37 ...
... no UTF-8 mapping file for font encoding C37
Now handling font encoding C80 ...
... no UTF-8 mapping file for font encoding C80
Now handling font encoding C81 ...
... no UTF-8 mapping file for font encoding C81
Now handling font encoding C01 ...
... no UTF-8 mapping file for font encoding C01
Now handling font encoding C11 ...
... no UTF-8 mapping file for font encoding C11
Now handling font encoding C21 ...
... no UTF-8 mapping file for font encoding C21
Now handling font encoding C41 ...
... no UTF-8 mapping file for font encoding C41
Now handling font encoding C62 ...
... no UTF-8 mapping file for font encoding C62
)
LaTeX Info: Redefining \selectfont on input line 755.
\CJK@indent=\box73
)
(/usr/share/texlive/texmf-dist/tex/latex/base/fontenc.sty
Package: fontenc 2005/09/27 v1.99g Standard LaTeX package
))
(/usr/share/texmf/tex/latex/CJK/ruby.sty
Package: ruby 2012/05/07 4.8.3
\ruby@width=\dimen167
)
(/usr/share/texmf/tex/latex/CJK/CJKulem.sty
Package: CJKulem 2012/05/07 4.8.3
\UL@lastkern=\dimen168
\CJK@skip=\skip131
) (../headers/title.tex)
(../headers/options.tex
LaTeX Font Info:    Try loading font information for T1+ptm on input line 13.

(/usr/share/texlive/texmf-dist/tex/latex/psnfss/t1ptm.fd
File: t1ptm.fd 2001/06/04 font definitions for T1/ptm.
)

Package typearea Warning: Bad type area settings!
(typearea)                The detected line width is about 18%
(typearea)                larger than the heuristically detected line width.
(typearea)                You should e.g. decrease DIV, increase fontsize
(typearea)                or change papersize.

Package typearea Info: These are the values describing the layout:
(typearea)             DIV  = 13
(typearea)             BCOR = 34.1433pt
(typearea)             \paperwidth      = 597.50793pt
(typearea)              \textwidth      = 433.35742pt
(typearea)              DIV departure   = -18%
(typearea)              \evensidemargin = 14.40149pt
(typearea)              \oddsidemargin  = 5.20905pt
(typearea)             \paperheight     = 845.04694pt
(typearea)              \textheight     = 650.20029pt
(typearea)              \topmargin      = -44.6664pt
(typearea)              \headheight     = 17.0pt
(typearea)              \headsep        = 20.40001pt
(typearea)              \topskip        = 11.0pt
(typearea)              \footskip       = 47.60002pt
(typearea)              \baselineskip   = 13.6pt
(typearea)              on input line 13.
) (../headers/formattings.tex
Package hyperref Info: Option `breaklinks' set `true' on input line 17.
Package hyperref Info: Option `colorlinks' set `false' on input line 17.
Package hyperref Info: Option `bookmarksopen' set `true' on input line 17.
Package hyperref Info: Option `bookmarksnumbered' set `true' on input line 17.
Package hyperref Info: Option `frenchlinks' set `false' on input line 17.
) (../headers/unicodes.tex)
(../headers/templates.tex
\wbtemplengtha=\skip132
\wbtemplengthb=\skip133
\wbtemplengthc=\skip134
\wbtemplengthd=\skip135
\wbtemplengthe=\skip136
\wbtempcounta=\count156
\wbtempcountb=\count157
\wbtempcountc=\count158
\c@satz=\count159
\c@beweis=\count160
\c@beispiel=\count161
\c@mydef=\count162
) (../headers/templates-dirk.tex)
(../headers/templates-chemie.tex) (./main.aux)
\openout1 = `main.aux'.

LaTeX Font Info:    Checking defaults for OML/cmm/m/it on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for T1/cmr/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for OT1/cmr/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for OMS/cmsy/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for OMX/cmex/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for U/cmr/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for TS1/cmr/m/n on input line 23.
LaTeX Font Info:    Try loading font information for TS1+cmr on input line 23.

(/usr/share/texlive/texmf-dist/tex/latex/base/ts1cmr.fd
File: ts1cmr.fd 1999/05/25 v2.5h Standard LaTeX font definitions
)
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for PD1/pdf/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for PU/pdf/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for T3/cmr/m/n on input line 23.
LaTeX Font Info:    Try loading font information for T3+cmr on input line 23.

(/usr/share/texmf/tex/latex/tipa/t3cmr.fd
File: t3cmr.fd 2001/12/31 TIPA font definitions
)
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C00/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C05/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C09/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C10/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C20/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C19/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C40/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C42/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C43/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C50/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C52/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C49/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C60/mj/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C61/mj/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C63/mj/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C64/mj/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C65/mj/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C70/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C31/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C32/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C33/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C34/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C35/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C36/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C37/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C80/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C81/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C01/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C11/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C21/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C41/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.
LaTeX Font Info:    Checking defaults for C62/song/m/n on input line 23.
LaTeX Font Info:    ... okay on input line 23.

(/usr/share/texlive/texmf-dist/tex/context/base/supp-pdf.mkii
[Loading MPS to PDF converter (version 2006.09.02).]
\scratchcounter=\count163
\scratchdimen=\dimen169
\scratchbox=\box74
\nofMPsegments=\count164
\nofMParguments=\count165
\everyMPshowfont=\toks39
\MPscratchCnt=\count166
\MPscratchDim=\dimen170
\MPnumerator=\count167
\makeMPintoPDFobject=\count168
\everyMPtoPDFconversion=\toks40
)
\AtBeginShipoutBox=\box75
Package hyperref Info: Link coloring OFF on input line 23.
 (/usr/share/texlive/texmf-dist/tex/latex/hyperref/nameref.sty
Package: nameref 2010/04/30 v2.40 Cross-referencing by name of section

(/usr/share/texlive/texmf-dist/tex/generic/oberdiek/gettitlestring.sty
Package: gettitlestring 2010/12/03 v1.4 Cleanup title references (HO)
)
\c@section@level=\count169
)
LaTeX Info: Redefining \ref on input line 23.
LaTeX Info: Redefining \pageref on input line 23.
LaTeX Info: Redefining \nameref on input line 23.

(./main.out) (./main.out)
\@outlinefile=\write4
\openout4 = `main.out'.

LaTeX Font Info:    Font shape `T1/phv/bx/n' in size <10.95> not available
(Font)              Font shape `T1/phv/b/n' tried instead on input line 23.
LaTeX Font Info:    Font shape `T1/phv/b/n' will be
(Font)              scaled to size 10.07397pt on input line 23.
LaTeX Font Info:    Font shape `T1/ptm/bx/n' in size <10.95> not available
(Font)              Font shape `T1/ptm/b/n' tried instead on input line 23.
LaTeX Font Info:    Font shape `T1/ptm/bx/n' in size <12> not available
(Font)              Font shape `T1/ptm/b/n' tried instead on input line 23.
Package tocstyle Info: prepare \l@part for redefinition on input line 23.
Package tocstyle Info: prepare \l@chapter for redefinition on input line 23.
Package tocstyle Info: prepare \l@section for redefinition on input line 23.
LaTeX Font Info:    Try loading font information for OT1+ztmcm on input line 23
.

(/usr/share/texlive/texmf-dist/tex/latex/psnfss/ot1ztmcm.fd
File: ot1ztmcm.fd 2000/01/03 Fontinst v1.801 font definitions for OT1/ztmcm.
)
LaTeX Font Info:    Try loading font information for OML+ztmcm on input line 23
.

(/usr/share/texlive/texmf-dist/tex/latex/psnfss/omlztmcm.fd
File: omlztmcm.fd 2000/01/03 Fontinst v1.801 font definitions for OML/ztmcm.
)
LaTeX Font Info:    Try loading font information for OMS+ztmcm on input line 23
.

(/usr/share/texlive/texmf-dist/tex/latex/psnfss/omsztmcm.fd
File: omsztmcm.fd 2000/01/03 Fontinst v1.801 font definitions for OMS/ztmcm.
)
LaTeX Font Info:    Try loading font information for OMX+ztmcm on input line 23
.

(/usr/share/texlive/texmf-dist/tex/latex/psnfss/omxztmcm.fd
File: omxztmcm.fd 2000/01/03 Fontinst v1.801 font definitions for OMX/ztmcm.
)
LaTeX Font Info:    Try loading font information for OT1+ptm on input line 23.

(/usr/share/texlive/texmf-dist/tex/latex/psnfss/ot1ptm.fd
File: ot1ptm.fd 2001/06/04 font definitions for OT1/ptm.
)
LaTeX Font Info:    Font shape `OT1/ptm/bx/n' in size <10.95> not available
(Font)              Font shape `OT1/ptm/b/n' tried instead on input line 23.
LaTeX Font Info:    Font shape `OT1/ptm/bx/n' in size <8> not available
(Font)              Font shape `OT1/ptm/b/n' tried instead on input line 23.
LaTeX Font Info:    Font shape `OT1/ptm/bx/n' in size <6> not available
(Font)              Font shape `OT1/ptm/b/n' tried instead on input line 23.
LaTeX Font Info:    Try loading font information for U+msa on input line 23.

(/usr/share/texlive/texmf-dist/tex/latex/amsfonts/umsa.fd
File: umsa.fd 2009/06/22 v3.00 AMS symbols A
)
LaTeX Font Info:    Try loading font information for U+msb on input line 23.

(/usr/share/texlive/texmf-dist/tex/latex/amsfonts/umsb.fd
File: umsb.fd 2009/06/22 v3.00 AMS symbols B
)
LaTeX Font Info:    Try loading font information for U+wasy on input line 23.

(/usr/share/texlive/texmf-dist/tex/latex/wasysym/uwasy.fd
File: uwasy.fd 2003/10/30 v2.0 Wasy-2 symbol font definitions
)
Package tocstyle Info: prepare \l@subsection for redefinition on input line 23.

Package tocstyle Info: prepare \l@table for redefinition on input line 23.
Package tocstyle Info: prepare \l@figure for redefinition on input line 23.

(/usr/share/texlive/texmf-dist/tex/latex/oberdiek/epstopdf-base.sty
Package: epstopdf-base 2010/02/09 v2.5 Base part for package epstopdf

(/usr/share/texlive/texmf-dist/tex/latex/oberdiek/grfext.sty
Package: grfext 2010/08/19 v1.1 Manage graphics extensions (HO)
)
Package grfext Info: Graphics extension search list:
(grfext)             [.png,.pdf,.jpg,.mps,.jpeg,.jbig2,.jb2,.PNG,.PDF,.JPG,.JPE
G,.JBIG2,.JB2,.eps]
(grfext)             \AppendGraphicsExtensions on input line 452.

(/usr/share/texlive/texmf-dist/tex/latex/latexconfig/epstopdf-sys.cfg
File: epstopdf-sys.cfg 2010/07/13 v1.3 Configuration of (r)epstopdf for TeX Liv
e
))

Class scrbook Warning: discard change of \selectfont.

ABD: EverySelectfont initializing macros

LaTeX Warning: Command \selectfont   has changed.
               Check if current package is valid.

LaTeX Info: Redefining \selectfont on input line 23.
\c@lstlisting=\count170
LaTeX Info: Redefining \microtypecontext on input line 23.
Package microtype Info: Generating PDF output.
Package microtype Info: Character protrusion enabled (level 2).
Package microtype Info: Using default protrusion set `alltext'.
Package microtype Info: Automatic font expansion enabled (level 2),
(microtype)             stretch: 20, shrink: 20, step: 1, non-selected.
Package microtype Info: Using default expansion set `basictext'.
Package microtype Info: No tracking.
Package microtype Info: No adjustment of interword spacing.
Package microtype Info: No adjustment of character kerning.
(/usr/share/texlive/texmf-dist/tex/latex/microtype/mt-ptm.cfg
File: mt-ptm.cfg 2006/04/20 v1.7 microtype config. file: Times (RS)
)
(/usr/share/texmf/tex/latex/CJK/UTF8/UTF8.bdg
File: UTF8.bdg 2012/05/07 4.8.3
)
(/usr/share/texmf/tex/latex/CJK/UTF8/UTF8.enc
File: UTF8.enc 2012/05/07 4.8.3
)
(/usr/share/texmf/tex/latex/CJK/UTF8/UTF8.chr
File: UTF8.chr 2012/05/07 4.8.3
)
LaTeX Font Info:    Font shape `T1/ptm/bx/n' in size <20.74> not available
(Font)              Font shape `T1/ptm/b/n' tried instead on input line 34.
LaTeX Font Info:    Font shape `OT1/ptm/bx/n' in size <14.4> not available
(Font)              Font shape `OT1/ptm/b/n' tried instead on input line 34.

(/usr/share/texlive/texmf-dist/tex/latex/microtype/mt-msa.cfg
File: mt-msa.cfg 2006/02/04 v1.1 microtype config. file: AMS symbols (a) (RS)
)
(/usr/share/texlive/texmf-dist/tex/latex/microtype/mt-msb.cfg
File: mt-msb.cfg 2005/06/01 v1.0 microtype config. file: AMS symbols (b) (RS)
)

LaTeX Warning: No \author given.

[1



{/var/lib/texmf/fonts/map/pdftex/updmap/pdftex.map}]
LaTeX Font Info:    Font shape `OT1/ptm/bx/n' in size <10> not available
(Font)              Font shape `OT1/ptm/b/n' tried instead on input line 34.
LaTeX Font Info:    Font shape `OT1/ptm/bx/n' in size <7.4> not available
(Font)              Font shape `OT1/ptm/b/n' tried instead on input line 34.
LaTeX Font Info:    Try loading font information for T1+pcr on input line 34.

(/usr/share/texlive/texmf-dist/tex/latex/psnfss/t1pcr.fd
File: t1pcr.fd 2001/06/04 font definitions for T1/pcr.
) [2

]
Package tocbasic Info: character protrusion at toc deactivated on input line 37
.
 (./main.toc
number indent by \l@... (toc, 0):  0.0pt
text indent by \l@... (toc, 0):  16.42499pt
number indent by parent (toc, 0):  0.0pt
text indent calculated (toc, 0): 16.42497pt
number indent calculated (toc, 0): 0.0pt
number indent by \l@... (toc, 1):  16.42499pt
text indent by \l@... (toc, 1):  25.18501pt
number indent by parent (toc, 1):  16.42497pt
text indent calculated (toc, 1): 24.63745pt
number indent calculated (toc, 1): 16.42497pt
number indent by \l@... (toc, 0):  0.0pt
text indent by \l@... (toc, 0):  16.42499pt
number indent by parent (toc, 0):  0.0pt
text indent calculated (toc, 0): 16.42497pt
number indent calculated (toc, 0): 0.0pt
number indent by \l@... (toc, 1):  16.42499pt
text indent by \l@... (toc, 1):  25.18501pt
number indent by parent (toc, 1):  16.42497pt
text indent calculated (toc, 1): 24.63745pt
number indent calculated (toc, 1): 16.42497pt
number indent by \l@... (toc, 1):  16.42499pt
text indent by \l@... (toc, 1):  25.18501pt
number indent by parent (toc, 1):  16.42497pt
text indent calculated (toc, 1): 24.63745pt
number indent calculated (toc, 1): 16.42497pt
number indent by \l@... (toc, 1):  16.42499pt
text indent by \l@... (toc, 1):  25.18501pt
number indent by parent (toc, 1):  16.42497pt
text indent calculated (toc, 1): 24.63745pt
number indent calculated (toc, 1): 16.42497pt
number indent by \l@... (toc, 1):  16.42499pt
text indent by \l@... (toc, 1):  25.18501pt
number indent by parent (toc, 1):  16.42497pt
text indent calculated (toc, 1): 24.63745pt
number indent calculated (toc, 1): 16.42497pt
number indent by \l@... (toc, 0):  0.0pt
text indent by \l@... (toc, 0):  16.42499pt
number indent by parent (toc, 0):  0.0pt
text indent calculated (toc, 0): 16.42497pt
number indent calculated (toc, 0): 0.0pt
number indent by \l@... (toc, 0):  0.0pt
text indent by \l@... (toc, 0):  16.42499pt
number indent by parent (toc, 0):  0.0pt
text indent calculated (toc, 0): 16.42497pt
number indent calculated (toc, 0): 0.0pt
number indent by \l@... (toc, 1):  16.42499pt
text indent by \l@... (toc, 1):  25.18501pt
number indent by parent (toc, 1):  16.42497pt
text indent calculated (toc, 1): 24.63745pt
number indent calculated (toc, 1): 16.42497pt
number indent by \l@... (toc, 0):  0.0pt
text indent by \l@... (toc, 0):  16.42499pt
number indent by parent (toc, 0):  0.0pt
text indent calculated (toc, 0): 16.42497pt
number indent calculated (toc, 0): 0.0pt
number indent by \l@... (toc, 1):  16.42499pt
text indent by \l@... (toc, 1):  25.18501pt
number indent by parent (toc, 1):  16.42497pt
text indent calculated (toc, 1): 24.63745pt
number indent calculated (toc, 1): 16.42497pt
number indent by \l@... (toc, 0):  0.0pt
text indent by \l@... (toc, 0):  16.42499pt
number indent by parent (toc, 0):  0.0pt
text indent calculated (toc, 0): 16.42497pt
number indent calculated (toc, 0): 0.0pt
number indent by \l@... (toc, 1):  16.42499pt
text indent by \l@... (toc, 1):  25.18501pt
number indent by parent (toc, 1):  16.42497pt
text indent calculated (toc, 1): 24.63745pt
number indent calculated (toc, 1): 16.42497pt
number indent by \l@... (toc, 0):  0.0pt
text indent by \l@... (toc, 0):  16.42499pt
number indent by parent (toc, 0):  0.0pt
text indent calculated (toc, 0): 16.42497pt
number indent calculated (toc, 0): 0.0pt
number indent by \l@... (toc, 1):  16.42499pt
text indent by \l@... (toc, 1):  25.18501pt
number indent by parent (toc, 1):  16.42497pt
text indent calculated (toc, 1): 24.63745pt
number indent calculated (toc, 1): 16.42497pt
number indent by \l@... (toc, 1):  16.42499pt
text indent by \l@... (toc, 1):  25.18501pt
number indent by parent (toc, 1):  16.42497pt
text indent calculated (toc, 1): 24.63745pt
number indent calculated (toc, 1): 16.42497pt
number indent by \l@... (toc, 0):  0.0pt
text indent by \l@... (toc, 0):  16.42499pt
number indent by parent (toc, 0):  0.0pt
text indent calculated (toc, 0): 16.42497pt
number indent calculated (toc, 0): 0.0pt
number indent by \l@... (toc, 0):  0.0pt
text indent by \l@... (toc, 0):  16.42499pt
number indent by parent (toc, 0):  0.0pt
text indent calculated (toc, 0): 16.42497pt
number indent calculated (toc, 0): 0.0pt
number indent by \l@... (toc, 0):  0.0pt
text indent by \l@... (toc, 0):  16.42499pt
number indent by parent (toc, 0):  0.0pt
text indent calculated (toc, 0): 16.42497pt
number indent calculated (toc, 0): 0.0pt
number indent by \l@... (toc, 0):  0.0pt
text indent by \l@... (toc, 0):  16.42499pt
number indent by parent (toc, 0):  0.0pt
text indent calculated (toc, 0): 16.42497pt
number indent calculated (toc, 0): 0.0pt
number indent by \l@... (toc, 1):  16.42499pt
text indent by \l@... (toc, 1):  25.18501pt
number indent by parent (toc, 1):  16.42497pt
text indent calculated (toc, 1): 24.63745pt
number indent calculated (toc, 1): 16.42497pt
number indent by \l@... (toc, 1):  16.42499pt
text indent by \l@... (toc, 1):  25.18501pt
number indent by parent (toc, 1):  16.42497pt
text indent calculated (toc, 1): 24.63745pt
number indent calculated (toc, 1): 16.42497pt
number indent by \l@... (toc, 1):  16.42499pt
text indent by \l@... (toc, 1):  25.18501pt
number indent by parent (toc, 1):  16.42497pt
text indent calculated (toc, 1): 24.63745pt
number indent calculated (toc, 1): 16.42497pt
)
\tf@toc=\write5
\openout5 = `main.toc'.

 [1


] [2


]
Kapitel 1.

Class scrbook Warning: \float@addtolists detected!
(scrbook)              You should use the features of package `tocbasic'
(scrbook)              instead of \float@addtolists.
(scrbook)              Support for \float@addtolists may be removed from
(scrbook)              `scrbook' soon .

LaTeX Font Info:    Font shape `T1/ptm/bx/n' in size <14.4> not available
(Font)              Font shape `T1/ptm/b/n' tried instead on input line 58.
[3] [4


]
Kapitel 2.
<../images/1.png, id=164, 237.88875pt x 225.84375pt>
File: ../images/1.png Graphic file (type png)
 <use ../images/1.png>
Package pdftex.def Info: ../images/1.png used on input line 90.
(pdftex.def)             Requested size: 433.37924pt x 411.43599pt.

[5 <../images/1.png>]
LaTeX Font Info:    Font shape `OT1/ptm/bx/n' in size <5> not available
(Font)              Font shape `OT1/ptm/b/n' tried instead on input line 103.

Underfull \hbox (badness 10000) in paragraph at lines 103--103

 []

[6]
Underfull \hbox (badness 10000) in paragraph at lines 208--208

 []

[7]
LaTeX Font Info:    Font shape `OT1/ptm/bx/n' in size <9> not available
(Font)              Font shape `OT1/ptm/b/n' tried instead on input line 269.
LaTeX Font Info:    Font shape `OT1/ptm/bx/n' in size <7> not available
(Font)              Font shape `OT1/ptm/b/n' tried instead on input line 269.
 [8] [9] [10]
Kapitel 3.
[11


] [12]
Kapitel 4.
[13


]
LaTeX Font Info:    Try loading font information for TS1+ptm on input line 490.

 (/usr/share/texlive/texmf-dist/tex/latex/psnfss/ts1ptm.fd
File: ts1ptm.fd 2001/06/04 font definitions for TS1/ptm.
) [14]
Kapitel 5.
[15


] [16] [17] [18


]
Kapitel 6.

Underfull \hbox (badness 10000) in paragraph at lines 677--677
[][]$\T1/pcr/m/n/9 http : / / de . wikibooks . org / wiki / Qt _ f % FCr _ C % 
252B % 252B _ Anf % E4nger % 3A _ Das _
 []

[19]
Underfull \hbox (badness 10000) in paragraph at lines 735--735
[][]$\T1/pcr/m/n/9 http : / / de . wikibooks . org / wiki / Qt _ f % FCr _ C % 
252B % 252B _ Anf % E4nger % 3A _ Das _
 []

[20] [21] [22]
Kapitel 7.

Underfull \hbox (badness 10000) in paragraph at lines 892--892

 []


Underfull \hbox (badness 10000) in paragraph at lines 909--909

 []

[23


] [24]
Underfull \hbox (badness 10000) in paragraph at lines 1029--1030

 []


Underfull \hbox (badness 10000) in paragraph at lines 1038--1038

 []

[25] [26


]
Kapitel 8.
[27] [28] [29] [30


]
Kapitel 9.
[31] [32


]
Package tocbasic Info: character protrusion at lof deactivated on input line 12
46.
 (./main.lof)
\tf@lof=\write6
\openout6 = `main.lof'.


Underfull \hbox (badness 7759) in paragraph at lines 1250--1251
[]\T1/ptm/m/n/10.95 (+20) cc-by-sa-3.0: Crea-ti-ve Com-mons At-tri-bu-ti-on Sha
reA-li-ke 3.0 Li-cen-se. []$\T1/pcr/m/n/10.95 http : / /
 []


Underfull \hbox (badness 7759) in paragraph at lines 1251--1252
[]\T1/ptm/m/n/10.95 (+20) cc-by-sa-2.5: Crea-ti-ve Com-mons At-tri-bu-ti-on Sha
reA-li-ke 2.5 Li-cen-se. []$\T1/pcr/m/n/10.95 http : / /
 []


Underfull \hbox (badness 7759) in paragraph at lines 1252--1253
[]\T1/ptm/m/n/10.95 (+20) cc-by-sa-2.0: Crea-ti-ve Com-mons At-tri-bu-ti-on Sha
reA-li-ke 2.0 Li-cen-se. []$\T1/pcr/m/n/10.95 http : / /
 []


Underfull \hbox (badness 7759) in paragraph at lines 1253--1254
[]\T1/ptm/m/n/10.95 (+20) cc-by-sa-1.0: Crea-ti-ve Com-mons At-tri-bu-ti-on Sha
reA-li-ke 1.0 Li-cen-se. []$\T1/pcr/m/n/10.95 http : / /
 []


Underfull \hbox (badness 10000) in paragraph at lines 1265--1266
[]\T1/ptm/m/n/10.95 (+20) EPL: Eclip-se Pu-blic Li-cen-se. []$\T1/pcr/m/n/10.95
 http : / / www . eclipse . org / org / documents /
 []

[33] [34]
Underfull \vbox (badness 10000) detected at line 1277
 []

[35]

Class scrbook Warning: Using fallback calculation to setup font sizes
(scrbook)              for basic size `9pt' on input line 1278.


Package typearea Warning: \typearea used at group level 2.
(typearea)                Using \typearea inside any group, e.g.
(typearea)                environments, math mode, boxes, etc. may result in
(typearea)                many type setting problems.
(typearea)                You should move the command \typearea
(typearea)                outside all groups on input line 1278.


Package typearea Warning: Bad type area settings!
(typearea)                The detected line width is about 83%
(typearea)                larger than the heuristically detected line width.
(typearea)                You should e.g. decrease DIV, increase fontsize
(typearea)                or change papersize.

Package typearea Info: These are the values describing the layout:
(typearea)             DIV  = 90
(typearea)             BCOR = 34.1433pt
(typearea)             \paperwidth      = 597.50793pt
(typearea)              \textwidth      = 544.58585pt
(typearea)              DIV departure   = -83%
(typearea)              \evensidemargin = -59.7508pt
(typearea)              \oddsidemargin  = -31.8671pt
(typearea)             \paperheight     = 845.04694pt
(typearea)              \textheight     = 818.99794pt
(typearea)              \topmargin      = -92.58049pt
(typearea)              \headheight     = 13.49995pt
(typearea)              \headsep        = 16.19995pt
(typearea)              \topskip        = 9.0pt
(typearea)              \footskip       = 37.7999pt
(typearea)              \baselineskip   = 10.79997pt
(typearea)              on input line 1278.

Package typearea Warning: Typearea changed!
(typearea)                You should do this only at preamble, because only
(typearea)                \begin{document} calculates output dimensions!
(typearea)                Trying to calculate new output dimensions, but
(typearea)                this is only a dirty hack on input line 1278.


Package typearea Warning: \typearea used at group level 2.
(typearea)                Using \typearea inside any group, e.g.
(typearea)                environments, math mode, boxes, etc. may result in
(typearea)                many type setting problems.
(typearea)                You should move the command \typearea
(typearea)                outside all groups on input line 1278.


Package typearea Warning: Bad type area settings!
(typearea)                The detected line width is about 94%
(typearea)                larger than the heuristically detected line width.
(typearea)                You should e.g. decrease DIV, increase fontsize
(typearea)                or change papersize.

Package typearea Info: These are the values describing the layout:
(typearea)             DIV  = 90
(typearea)             BCOR = 0.0pt
(typearea)             \paperwidth      = 597.50793pt
(typearea)              \textwidth      = 577.591pt
(typearea)              DIV departure   = -94%
(typearea)              \evensidemargin = -58.99203pt
(typearea)              \oddsidemargin  = -65.63101pt
(typearea)             \paperheight     = 845.04694pt
(typearea)              \textheight     = 818.99794pt
(typearea)              \topmargin      = -92.58049pt
(typearea)              \headheight     = 13.49995pt
(typearea)              \headsep        = 16.19995pt
(typearea)              \topskip        = 9.0pt
(typearea)              \footskip       = 37.7999pt
(typearea)              \baselineskip   = 10.79997pt
(typearea)              on input line 1278.

Package typearea Warning: Typearea changed!
(typearea)                You should do this only at preamble, because only
(typearea)                \begin{document} calculates output dimensions!
(typearea)                Trying to calculate new output dimensions, but
(typearea)                this is only a dirty hack on input line 1278.

[36


]
Kapitel 10.
LaTeX Font Info:    Font shape `T1/phv/m/n' will be
(Font)              scaled to size 8.27998pt on input line 1280.
LaTeX Font Info:    Font shape `T1/phv/bx/n' in size <9> not available
(Font)              Font shape `T1/phv/b/n' tried instead on input line 1280.
LaTeX Font Info:    Font shape `T1/phv/b/n' will be
(Font)              scaled to size 8.27998pt on input line 1280.
LaTeX Font Info:    Font shape `T1/ptm/bx/n' in size <9> not available
(Font)              Font shape `T1/ptm/b/n' tried instead on input line 1280.
LaTeX Font Info:    Font shape `T1/ptm/bx/n' in size <18.66605> not available
(Font)              Font shape `T1/ptm/b/n' tried instead on input line 1280.
LaTeX Font Info:    Font shape `T1/phv/m/n' will be
(Font)              scaled to size 4.13998pt on input line 1283.
LaTeX Font Info:    Font shape `T1/phv/bx/n' in size <4.5> not available
(Font)              Font shape `T1/phv/b/n' tried instead on input line 1283.
LaTeX Font Info:    Font shape `T1/phv/b/n' will be
(Font)              scaled to size 4.13998pt on input line 1283.
LaTeX Font Info:    Font shape `T1/ptm/bx/n' in size <4.5> not available
(Font)              Font shape `T1/ptm/b/n' tried instead on input line 1283.
LaTeX Font Info:    Font shape `T1/ptm/bx/n' in size <12.96002> not available
(Font)              Font shape `T1/ptm/b/n' tried instead on input line 1283.
[37] [38] [39]
Package atveryend Info: Empty hook `BeforeClearDocument' on input line 1732.
Package atveryend Info: Empty hook `AfterLastShipout' on input line 1732.
 (./main.aux)
Package atveryend Info: Executing hook `AtVeryEndDocument' on input line 1732.
Package atveryend Info: Executing hook `AtEndAfterFileList' on input line 1732.

Package rerunfilecheck Info: File `main.out' has not changed.
(rerunfilecheck)             Checksum: 76191CAB293C9188EE7418233527DDBE;3964.
Package atveryend Info: Empty hook `AtVeryVeryEnd' on input line 1732.
 ) 
Here is how much of TeX's memory you used:
 19775 strings out of 493485
 285251 string characters out of 3143525
 596892 words of memory out of 3000000
 22233 multiletter control sequences out of 15000+200000
 107200 words of font info for 287 fonts, out of 3000000 for 9000
 990 hyphenation exceptions out of 8191
 48i,12n,47p,1889b,1427s stack positions out of 5000i,500n,10000p,200000b,50000s
pdfTeX warning (dest): name{Hfootnote.20} has been referenced but does not ex
ist, replaced by a fixed one

pdfTeX warning (dest): name{Hfootnote.19} has been referenced but does not exis
t, replaced by a fixed one

pdfTeX warning (dest): name{Hfootnote.18} has been referenced but does not exis
t, replaced by a fixed one

pdfTeX warning (dest): name{Hfootnote.17} has been referenced but does not exis
t, replaced by a fixed one

pdfTeX warning (dest): name{Hfootnote.16} has been referenced but does not exis
t, replaced by a fixed one

pdfTeX warning (dest): name{Hfootnote.15} has been referenced but does not exis
t, replaced by a fixed one

pdfTeX warning (dest): name{Hfootnote.14} has been referenced but does not exis
t, replaced by a fixed one

pdfTeX warning (dest): name{Hfootnote.13} has been referenced but does not exis
t, replaced by a fixed one

pdfTeX warning (dest): name{Hfootnote.12} has been referenced but does not exis
t, replaced by a fixed one

pdfTeX warning (dest): name{Hfootnote.11} has been referenced but does not exis
t, replaced by a fixed one

pdfTeX warning (dest): name{Hfootnote.10} has been referenced but does not exis
t, replaced by a fixed one

pdfTeX warning (dest): name{Hfootnote.9} has been referenced but does not exist
, replaced by a fixed one

pdfTeX warning (dest): name{Hfootnote.8} has been referenced but does not exist
, replaced by a fixed one

pdfTeX warning (dest): name{Hfootnote.7} has been referenced but does not exist
, replaced by a fixed one

{/usr/share/texlive/texmf-dist/fonts/enc/dvips/base/8r.enc}</usr/share/texlive/
texmf-dist/fonts/type1/urw/courier/ucrr8a.pfb></usr/share/texlive/texmf-dist/fo
nts/type1/urw/times/utmb8a.pfb></usr/share/texlive/texmf-dist/fonts/type1/urw/t
imes/utmr8a.pfb></usr/share/texlive/texmf-dist/fonts/type1/urw/times/utmri8a.pf
b>
Output written on main.pdf (41 pages, 183190 bytes).
PDF statistics:
 478 PDF objects out of 1000 (max. 8388607)
 421 compressed objects within 5 object streams
 112 named destinations out of 1000 (max. 500000)
 52949 words of extra memory for PDF output out of 61914 (max. 10000000)








main/missfont.log

mktextfm udmjad
mktextfm udmjc5
mktextfm uwmjc5
mktextfm uwmjc5
mktextfm uwmjac
mktextfm uwmjac
mktextfm uwmjac
mktextfm uwmjac
mktextfm uwmjac
mktextfm uwmjac
mktextfm uwmjac
mktextfm uwmjc8
mktextfm udmjd5
mktextfm udmj1f
mktextfm udmj1f
mktextfm udmj1f
mktextfm udmj1f
mktextfm udmj1f
mktextfm udmj1f
mktextfm udmj1f
mktextfm udmj1f
mktextfm udmj1f
mktextfm udmj1f
mktextfm udmj1f
mktextfm udmj1f
mktextfm udmj1f
mktextfm udmj1f
mktextfm udmj1f
mktextfm udmj1f
mktextfm udmj1f
mktextfm udmj1f
mktextfm udmj1f
mktexpk --mfmode / --bdpi 600 --mag 1+264/600 --dpi 864 megafont01
mktexpk --mfmode / --bdpi 600 --mag 1+264/600 --dpi 864 megafont01
mktexpk --mfmode / --bdpi 600 --mag 1+264/600 --dpi 864 megafont01
mktexpk --mfmode / --bdpi 600 --mag 1+120/600 --dpi 720 megafont04
mktexpk --mfmode / --bdpi 600 --mag 1+120/600 --dpi 720 megafont04
mktexpk --mfmode / --bdpi 600 --mag 1+120/600 --dpi 720 megafont04
mktexpk --mfmode / --bdpi 600 --mag 0+480/600 --dpi 480 megafont00
mktexpk --mfmode / --bdpi 600 --mag 0+480/600 --dpi 480 megafont00
mktexpk --mfmode / --bdpi 600 --mag 0+480/600 --dpi 480 megafont00
mktexpk --mfmode / --bdpi 600 --mag 1+0/600 --dpi 600 megafont80
mktexpk --mfmode / --bdpi 600 --mag 1+0/600 --dpi 600 megafont80
mktexpk --mfmode / --bdpi 600 --mag 1+0/600 --dpi 600 megafont80
mktexpk --mfmode / --bdpi 600 --mag 1+0/600 --dpi 600 megafontfe
mktexpk --mfmode / --bdpi 600 --mag 1+0/600 --dpi 600 megafontfe
mktexpk --mfmode / --bdpi 600 --mag 1+0/600 --dpi 600 megafontfe
mktexpk --mfmode / --bdpi 600 --mag 1+0/600 --dpi 600 megafontfe
mktexpk --mfmode / --bdpi 600 --mag 1+0/600 --dpi 600 megafontfe
mktexpk --mfmode / --bdpi 600 --mag 1+0/600 --dpi 600 megafontfe
mktexpk --mfmode / --bdpi 600 --mag 1+0/600 --dpi 600 megafont27
mktexpk --mfmode / --bdpi 600 --mag 1+0/600 --dpi 600 megafont27
mktexpk --mfmode / --bdpi 600 --mag 1+0/600 --dpi 600 megafont27
mktexpk --mfmode / --bdpi 600 --mag 1+0/600 --dpi 600 megafont27
mktexpk --mfmode / --bdpi 600 --mag 1+0/600 --dpi 600 megafont27
mktexpk --mfmode / --bdpi 600 --mag 1+0/600 --dpi 600 megafont27
mktexpk --mfmode / --bdpi 600 --mag 1+0/600 --dpi 600 megafontfe
mktexpk --mfmode / --bdpi 600 --mag 1+0/600 --dpi 600 megafontfe
mktexpk --mfmode / --bdpi 600 --mag 1+0/600 --dpi 600 megafontfe
mktexpk --mfmode / --bdpi 600 --mag 1+264/600 --dpi 864 megafont01
mktexpk --mfmode / --bdpi 600 --mag 1+264/600 --dpi 864 megafont01
mktexpk --mfmode / --bdpi 600 --mag 1+264/600 --dpi 864 megafont01
mktexpk --mfmode / --bdpi 600 --mag 0+480/600 --dpi 480 megafont30
mktexpk --mfmode / --bdpi 600 --mag 0+480/600 --dpi 480 megafont30
mktexpk --mfmode / --bdpi 600 --mag 0+480/600 --dpi 480 megafont30
mktexpk --mfmode / --bdpi 600 --mag 0+480/600 --dpi 480 megafont30
mktexpk --mfmode / --bdpi 600 --mag 0+480/600 --dpi 480 megafont30
mktexpk --mfmode / --bdpi 600 --mag 0+480/600 --dpi 480 megafont30
mktexpk --mfmode / --bdpi 600 --mag 0+480/600 --dpi 480 megafont30
mktexpk --mfmode / --bdpi 600 --mag 0+480/600 --dpi 480 megafont30
mktexpk --mfmode / --bdpi 600 --mag 0+480/600 --dpi 480 megafont30
mktexpk --mfmode / --bdpi 600 --mag 0+480/600 --dpi 480 megafont30
mktexpk --mfmode / --bdpi 600 --mag 0+480/600 --dpi 480 megafont30
mktexpk --mfmode / --bdpi 600 --mag 0+480/600 --dpi 480 megafont30







headers/texput.log

This is pdfTeX, Version 3.1415926-1.40.10 (TeX Live 2009/Debian) (format=pdflatex 2012.4.24)  19 MAY 2012 14:17
entering extended mode
 %&-line parsing enabled.
**main.tex

! Emergency stop.
<*> main.tex
            
End of file on the terminal!

 
Here is how much of TeX's memory you used:
 4 strings out of 493848
 106 string characters out of 1152823
 47808 words of memory out of 3000000
 3381 multiletter control sequences out of 15000+50000
 3640 words of font info for 14 fonts, out of 3000000 for 9000
 714 hyphenation exceptions out of 8191
 0i,0n,0p,12b,6s stack positions out of 5000i,500n,10000p,200000b,50000s
!  ==> Fatal error occurred, no output PDF file produced!







main/texput.log

This is XeTeX, Version 3.1415926-2.2-0.9995.2 (TeX Live 2009/Debian) (format=xelatex 2012.4.24)  1 AUG 2012 18:41
entering extended mode
 %&-line parsing enabled.
**main.

! Emergency stop.
<*> main.
         
End of file on the terminal!

 
Here is how much of TeX's memory you used:
 3 strings out of 494665
 15 string characters out of 1166477
 47149 words of memory out of 3000000
 3334 multiletter control sequences out of 15000+50000
 3640 words of font info for 14 fonts, out of 3000000 for 9000
 669 hyphenation exceptions out of 8191
 0i,0n,0p,1b,6s stack positions out of 5000i,500n,10000p,200000b,50000s
No pages of output.
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main/etoolbox.sty

% $Id: etoolbox.sty,v 2.1 2011/01/03 19:14:10 lehman stable $

% Copyright (c) 2007-2011 Philipp Lehman.
%
% Permission is granted to copy, distribute and/or modify this
% software under the terms of the LaTeX Project Public License
% (LPPL), version 1.3.
%
% The LPPL maintenance status of this software is
% 'author-maintained'.
%
% This software is provided 'as is', without warranty of any kind,
% either expressed or implied, including, but not limited to, the
% implied warranties of merchantability and fitness for a
% particular purpose.

\def\etb@rcsid$#1: #2 #3 #4 #5${#4 v#3}

\NeedsTeXFormat{LaTeX2e}
\ProvidesPackage{etoolbox}
[\etb@rcsid $Id: etoolbox.sty,v 2.1 2011/01/03 19:14:10 lehman stable $
 e-TeX tools for LaTeX]

\begingroup
\@ifundefined{eTeXversion}
  {\PackageError{etoolbox}
     {Not running under e-TeX}
     {This package requires e-TeX. Try compiling the document
      with\MessageBreak 'elatex' instead of 'latex'. When using
      pdfTeX, try 'pdfelatex'\MessageBreak instead of 'pdflatex'.
      This is a fatal error. I'm aborting now.}%
   \aftergroup\endinput}
  {}
\endgroup

\RequirePackage{etex}

\def\etb@catcodes{\do\&\do\|\do\:\do\-\do\=\do\<\do\>}
\def\do#1{\catcode\number`#1=\the\catcode`#1\relax}
\edef\etb@catcodes{\etb@catcodes}
\let\do\noexpand
\AtEndOfPackage{\etb@catcodes\undef\etb@catcodes}

\catcode`\&=3
\catcode`\|=3
\@makeother\:
\@makeother\-
\@makeother\=
\@makeother\<
\@makeother\>

\protected\def\etb@error{\PackageError{etoolbox}}
\protected\def\etb@warning{\PackageWarning{etoolbox}}
\protected\def\etb@info{\PackageInfo{etoolbox}}
\newcount\etb@tempcnta

% {<cstoken>}[<arguments>][<optarg default>]{<definition>}

\newcommand*{\newrobustcmd}{}
\protected\def\newrobustcmd{\@star@or@long\etb@new@command}

\def\etb@new@command#1{\@testopt{\etb@newcommand#1}0}

\def\etb@newcommand#1[#2]{%
  \@ifnextchar[%]
    {\etb@xargdef#1[#2]}
    {\ifx\l@ngrel@x\relax
       \let\l@ngrel@x\protected
     \else
       \protected\def\l@ngrel@x{\protected\long}%
     \fi
     \@argdef#1[#2]}}

\long\def\etb@xargdef#1[#2][#3]#4{%
  \@ifdefinable#1{%
    \expandafter\protected
    \expandafter\def
    \expandafter#1%
    \expandafter{%
      \expandafter\@testopt
      \csname\string#1\endcsname{#3}}%
    \expandafter\@yargdef\csname\string#1\endcsname\tw@{#2}{#4}}}

% {<cstoken>}[<arguments>][<optarg default>]{<definition>}

\newrobustcmd*{\renewrobustcmd}{\@star@or@long\etb@renew@command}

\def\etb@renew@command#1{%
  \ifundef{#1}
     {\etb@error{\string#1 undefined}\@ehc}
     {}%
  \let\@ifdefinable\@rc@ifdefinable
  \etb@new@command#1}

% {<cstoken>}[<arguments>][<optarg default>]{<definition>}

\newrobustcmd*{\providerobustcmd}{\@star@or@long\etb@provide@command}

\def\etb@provide@command#1{%
  \ifundef{#1}
    {\def\reserved@a{\etb@new@command#1}}
    {\def\reserved@a{\etb@renew@command\reserved@a}}%
  \reserved@a}

% {<csname>}

\newrobustcmd*{\csshow}[1]{%
  \begingroup\expandafter\endgroup
  \expandafter\show\csname#1\endcsname}

% {<cstoken>}{<true>}{<false>}

\newcommand{\ifdef}[1]{%
  \ifdefined#1%
    \expandafter\@firstoftwo
  \else
    \expandafter\@secondoftwo
  \fi}

% {<cstoken>}{<true>}{<false>}

\newcommand{\ifundef}[1]{%
  \ifdefined#1%
    \ifx#1\relax
      \expandafter\expandafter
      \expandafter\@firstoftwo
    \else
      \expandafter\expandafter
      \expandafter\@secondoftwo
    \fi
  \else
    \expandafter\@firstoftwo
  \fi}

% {<csname>}{<true>}{<false>}

\newcommand*{\ifcsdef}[1]{%
  \ifcsname#1\endcsname
    \expandafter\@firstoftwo
  \else
    \expandafter\@secondoftwo
  \fi}

% {<csname>}{<true>}{<false>}

\newcommand*{\ifcsundef}[1]{%
  \ifcsname#1\endcsname
    \expandafter\ifx\csname#1\endcsname\relax
      \expandafter\expandafter
      \expandafter\@firstoftwo
    \else
      \expandafter\expandafter
      \expandafter\@secondoftwo
    \fi
  \else
    \expandafter\@firstoftwo
  \fi}

% {<cstoken>}{<true}{<false>}

\newcommand{\ifdefmacro}{}
\long\edef\ifdefmacro#1{%
  \noexpand\expandafter\noexpand\etb@ifdefmacro
  \noexpand\meaning#1\detokenize{macro}:&}
\edef\etb@ifdefmacro{%
  \def\noexpand\etb@ifdefmacro##1\detokenize{macro}:##2&}
\etb@ifdefmacro{\notblank{#2}}

% {<csname>}{<true>}{<false>}

\newcommand*{\ifcsmacro}[1]{%
  \ifcsdef{#1}
    {\expandafter\ifdefmacro\csname#1\endcsname}
    {\@secondoftwo}}

% {<cstoken>}{<true}{<false>}

\newcommand{\ifdefprefix}[1]{%
  \ifdefmacro{#1}
    {\etb@ifdefprefix{#1}}
    {\@secondoftwo}}
\long\edef\etb@ifdefprefix#1{%
  \noexpand\expandafter\noexpand\etb@ifdefprefix@i
  \noexpand\meaning#1\detokenize{macro}:&}
\edef\etb@ifdefprefix@i{%
  \def\noexpand\etb@ifdefprefix@i##1\detokenize{macro}:##2&}
\etb@ifdefprefix@i{\notblank{#1}}

% {<csname>}{<true>}{<false>}

\newcommand*{\ifcsprefix}[1]{%
  \ifcsdef{#1}
    {\expandafter\ifdefprefix\csname#1\endcsname}
    {\@secondoftwo}}

% {<cstoken>}{<true}{<false>}

\newcommand{\ifdefparam}{}
\long\edef\ifdefparam#1{%
  \noexpand\expandafter\noexpand\etb@ifdefparam
  \noexpand\meaning#1\detokenize{macro}:->&}
\edef\etb@ifdefparam{%
  \def\noexpand\etb@ifdefparam##1\detokenize{macro}:##2->##3&}
\etb@ifdefparam{\notblank{#2}}

% {<csname>}{<true>}{<false>}

\newcommand*{\ifcsparam}[1]{%
  \ifcsdef{#1}
    {\expandafter\ifdefparam\csname#1\endcsname}
    {\@secondoftwo}}

% {<cstoken>}{<true}{<false>}

\newcommand{\ifdefprotected}{}
\long\edef\ifdefprotected#1{%
  \noexpand\expandafter\noexpand\etb@ifdefprotected
  \noexpand\meaning#1\string\protected&}
\edef\etb@ifdefprotected{%
  \def\noexpand\etb@ifdefprotected##1\string\protected##2&}
\etb@ifdefprotected{\notblank{#2}}

% {<csname>}{<true>}{<false>}

\newcommand*{\ifcsprotected}[1]{%
  \ifcsdef{#1}
    {\expandafter\ifdefprotected\csname#1\endcsname}
    {\@secondoftwo}}

% {<cstoken>}{<true}{<false>}

\newrobustcmd{\ifdefltxprotect}[1]{%
  \begingroup
  \edef\etb@resrvda{%
    \noexpand\protect\expandafter\noexpand
    \csname\expandafter\@gobble\string#1 \endcsname}%
  \expandafter\endgroup\ifx#1\etb@resrvda
    \expandafter\@firstoftwo
  \else
    \expandafter\@secondoftwo
  \fi}

% {<csname>}{<true>}{<false>}

\newrobustcmd*{\ifcsltxprotect}[1]{%
  \ifcsdef{#1}
    {\expandafter\ifdefltxprotect\csname#1\endcsname}
    {\@secondoftwo}}

% {<cstoken>}{<true>}{<false>}

\newcommand{\ifdefempty}[1]{%
  \ifundef{#1}
    {\@secondoftwo}
    {\ifdefmacro{#1}
       {\ifdefparam{#1}
	  {\@secondoftwo}
	  {\etb@ifdefempty{#1}}}
       {\@secondoftwo}}}

\def\etb@ifdefempty#1{%
  \expandafter\expandafter
  \expandafter\ifblank
  \expandafter\expandafter
  \expandafter{%
  \expandafter\strip@prefix\meaning#1}}

% {<csname>}{<true>}{<false>}

\newcommand*{\ifcsempty}[1]{%
  \ifcsundef{#1}
    {\@secondoftwo}
    {\expandafter\ifdefparam\csname#1\endcsname
       {\@secondoftwo}
       {\expandafter\etb@ifdefempty\csname#1\endcsname}}}

% {<cstoken>}{<true>}{<false>}

\newcommand{\ifdefvoid}[1]{%
  \ifundef{#1}
    {\@firstoftwo}
    {\ifdefmacro{#1}
       {\ifdefparam{#1}
	  {\@secondoftwo}
	  {\etb@ifdefempty{#1}}}
       {\@secondoftwo}}}

% {<csname>}{<true>}{<false>}

\newcommand*{\ifcsvoid}[1]{%
  \ifcsundef{#1}
    {\@firstoftwo}
    {\expandafter\ifdefparam\csname#1\endcsname
       {\@secondoftwo}
       {\expandafter\etb@ifdefempty\csname#1\endcsname}}}

% {<cstoken1>}{<cstoken2>}{<true>}{<false>}

\newcommand{\ifdefequal}[2]{%
  \ifundef{#1}
    {\@secondoftwo}
    {\ifundef{#2}
       {\@secondoftwo}
       {\ifx#1#2%
          \expandafter\@firstoftwo
        \else
          \expandafter\@secondoftwo
        \fi}}}

% {<csname1>}{<csname2>}{<true>}{<false>}

\newcommand*{\ifcsequal}[2]{%
  \ifcsundef{#1}
    {\@secondoftwo}
    {\ifcsundef{#2}
       {\@secondoftwo}
       {\expandafter\ifx
        \csname#1\expandafter\endcsname
        \csname#2\endcsname
          \expandafter\@firstoftwo
        \else
          \expandafter\@secondoftwo
        \fi}}}

% {<cstoken1>}{<cstoken2>}{<true>}{<false>}

\newrobustcmd{\ifdefstrequal}[2]{%
  \ifdefmacro{#1}
    {\ifdefmacro{#2}
       {\begingroup
	\edef\etb@tempa{\expandafter\strip@prefix\meaning#1}%
	\edef\etb@tempb{\expandafter\strip@prefix\meaning#2}%
	\ifx\etb@tempa\etb@tempb
	  \aftergroup\@firstoftwo
	\else
	  \aftergroup\@secondoftwo
	\fi
	\endgroup}
       {\@secondoftwo}}
    {\@secondoftwo}}

% {<csname1>}{<csname2>}{<true>}{<false>}

\newcommand*{\ifcsstrequal}[2]{%
  \ifcsundef{#1}
    {\@secondoftwo}
    {\ifcsundef{#2}
       {\@secondoftwo}
       {\expandafter\ifdefstrequal
        \csname#1\expandafter\endcsname
	\csname#2\endcsname}}}

% {<cstoken>}{<string>}{<true>}{<false>}

\newrobustcmd{\ifdefstring}[2]{%
  \ifdefmacro{#1}
    {\begingroup
     \edef\etb@tempa{\expandafter\strip@prefix\meaning#1}%
     \edef\etb@tempb{\detokenize{#2}}%
     \ifx\etb@tempa\etb@tempb
       \aftergroup\@firstoftwo
     \else
       \aftergroup\@secondoftwo
     \fi
     \endgroup}
    {\@secondoftwo}}

% {<csname>}{<string>}{<true>}{<false>}

\newrobustcmd{\ifcsstring}[2]{%
  \ifcsundef{#1}
    {\@secondoftwo}
    {\expandafter\ifdefstring\csname#1\endcsname{#2}}}

% {<cstoken>}{<true}{<false>}

\newcommand{\ifdefcounter}[1]{\etb@ifcounter#1&}
\long\def\etb@ifcounter#1#2&{%
  \ifx\count#1%
    \expandafter\@secondoftwo
  \else
    \expandafter\etb@ifcounter@i\meaning#1:%
  \fi}
\edef\etb@ifcounter@i#1:#2\fi{\noexpand\fi
  \noexpand\etb@ifcounter@ii#1\string\count&}
\edef\etb@ifcounter@ii{%
  \def\noexpand\etb@ifcounter@ii##1\string\count##2&}
\etb@ifcounter@ii{\ifblank{#1}}

% {<csname>}{<true>}{<false>}

\newcommand*{\ifcscounter}[1]{%
  \ifcsdef{#1}
    {\expandafter\ifdefcounter\csname#1\endcsname}
    {\@secondoftwo}}

% {<name>}{<true>}{<false>}

\newcommand*{\ifltxcounter}[1]{%
  \ifcsdef{c@#1}
    {\expandafter\ifdefcounter\csname c@#1\endcsname}
    {\@secondoftwo}}

% {<cstoken>}{<true}{<false>}

\newcommand{\ifdeflength}[1]{\etb@iflength#1&}
\long\def\etb@iflength#1#2&{%
  \ifx\skip#1%
    \expandafter\@secondoftwo
  \else
    \expandafter\etb@iflength@i\meaning#1:%
  \fi}
\edef\etb@iflength@i#1:#2\fi{\noexpand\fi
  \noexpand\etb@iflength@ii#1\string\skip&}
\edef\etb@iflength@ii{%
  \def\noexpand\etb@iflength@ii##1\string\skip##2&}
\etb@iflength@ii{\ifblank{#1}}

% {<csname>}{<true>}{<false>}

\newcommand*{\ifcslength}[1]{%
  \ifcsdef{#1}
    {\expandafter\ifdeflength\csname#1\endcsname}
    {\@secondoftwo}}

% {<cstoken>}{<true}{<false>}

\newcommand{\ifdefdimen}[1]{\etb@ifdimen#1&}
\long\def\etb@ifdimen#1#2&{%
  \ifx\dimen#1%
    \expandafter\@secondoftwo
  \else
    \expandafter\etb@ifdimen@i\meaning#1:%
  \fi}
\edef\etb@ifdimen@i#1:#2\fi{\noexpand\fi
  \noexpand\etb@ifdimen@ii#1\string\dimen&}
\edef\etb@ifdimen@ii{%
  \def\noexpand\etb@ifdimen@ii##1\string\dimen##2&}
\etb@ifdimen@ii{\ifblank{#1}}

% {<csname>}{<true>}{<false>}

\newcommand*{\ifcsdimen}[1]{%
  \ifcsdef{#1}
    {\expandafter\ifdefdimen\csname#1\endcsname}
    {\@secondoftwo}}

% {<string1>}{<string2>}{<true>}{<false>}

\newrobustcmd{\ifstrequal}[2]{%
  \begingroup
  \edef\etb@tempa{\detokenize{#1}}%
  \edef\etb@tempb{\detokenize{#2}}%
  \ifx\etb@tempa\etb@tempb
    \aftergroup\@firstoftwo
  \else
    \aftergroup\@secondoftwo
  \fi
  \endgroup}

% {<string>}{<true>}{<false>}

\newcommand{\ifstrempty}[1]{%
  \expandafter\ifx\expandafter&\detokenize{#1}&%
    \expandafter\@firstoftwo
  \else
    \expandafter\@secondoftwo
  \fi}

% {<string>}{<true>}{<false>}

\newcommand{\ifblank}[1]{% from url.sty
  \etb@ifblank@i#1&&\@secondoftwo\@firstoftwo:}
\long\def\etb@ifblank@i#1#2&#3#4#5:{#4}

\newcommand{\notblank}[1]{%
  \etb@ifblank@i#1&&\@firstoftwo\@secondoftwo:}

% {<numexpr>}{<comp>}{<numexpr>}{<true>}{<false>}

\newcommand*{\ifnumcomp}[3]{%
  \ifnum\numexpr#1\relax#2\numexpr#3\relax
    \expandafter\@firstoftwo
  \else
    \expandafter\@secondoftwo
  \fi}

% {<numexpr>}{<numexpr>}{<true>}{<false>}

\newcommand*{\ifnumequal}[1]{%
  \ifnumcomp{#1}=}

\newcommand*{\ifnumgreater}[1]{%
  \ifnumcomp{#1}>}

\newcommand*{\ifnumless}[1]{%
  \ifnumcomp{#1}<}

% {<numexpr>}{<true>}{<false>}

\newcommand*{\ifnumodd}[1]{%
  \ifodd\numexpr#1\relax
    \expandafter\@firstoftwo
  \else
    \expandafter\@secondoftwo
  \fi}

% {<dimexpr>}{<comp>}{<dimexpr>}{<true>}{<false>}

\newcommand*{\ifdimcomp}[3]{%
  \ifdim\dimexpr#1\relax#2\dimexpr#3\relax
    \expandafter\@firstoftwo
  \else
    \expandafter\@secondoftwo
  \fi}

% {<dimexpr>}{<dimexpr>}{<true>}{<false>}

\newcommand*{\ifdimequal}[1]{%
  \ifdimcomp{#1}=}

\newcommand*{\ifdimgreater}[1]{%
  \ifdimcomp{#1}>}

\newcommand*{\ifdimless}[1]{%
  \ifdimcomp{#1}<}

% {<expr>}{<true>}{<false>}

\newcommand{\ifboolexpe}[1]{%
  \etb@be@beg\etb@be@bgroup#1(&\etb@be@end}

\let\etb@be@true\@empty
\def\etb@be@false{-\@ne}

\def\etb@be@beg{%
  \ifnum\numexpr\z@\ifnum\numexpr\z@}

\def\etb@be@end{%
  <\z@
    \expandafter\etb@be@false
  \fi
  <\z@
    \expandafter\@secondoftwo
  \else
    \expandafter\@firstoftwo
  \fi}

\long\def\etb@be@bgroup#1(#2&{%
  \etb@be@egroup#1)&%
  \ifblank{#2}
    {}
    {\etb@be@beg
     \etb@be@bgroup#2&}}

\long\def\etb@be@egroup#1)#2&{%
  \etb@be@and#1and&%
  \ifblank{#2}
    {}
    {\etb@be@end\etb@be@true\etb@be@false
     \etb@be@egroup#2&}}

\long\def\etb@be@and#1and#2&{%
  \etb@be@or#1or&%
  \ifblank{#2}
    {}
    {<\z@
       \expandafter\@firstofone
     \else
       \expandafter\@gobble
     \fi
     {=\z@\fi\ifnum\numexpr\m@ne}%
     \ifnum\numexpr\z@
     \etb@be@and#2&}}

\long\def\etb@be@or#1or#2&{%
  \etb@be@not#1not&%
  \ifblank{#2}
    {}
    {<\z@
       \expandafter\@secondoftwo
     \else
       \expandafter\@firstoftwo
     \fi
     {=\z@\fi\ifnum\numexpr\z@
      \ifnum\numexpr\@ne}
     {=\z@\fi\ifnum\numexpr\z@
      \ifnum\numexpr\z@}%
     \etb@be@or#2&}}

\long\def\etb@be@not#1not#2&{%
  \etb@be@togl#1togl&%
  \ifblank{#2}
    {}
    {>\z@
       \expandafter\@firstoftwo
     \else
       \expandafter\@secondoftwo
     \fi
     {\unless\ifnum\numexpr\m@ne}
     {\unless\ifnum\numexpr\z@}%
     \etb@be@not#2&}}

\long\def\etb@be@togl#1togl#2&{%
  \etb@be@bool#1bool&%
  \ifblank{#2}
    {}
    {\etb@be@togl@i#2&}}

\long\def\etb@be@togl@i#1#2&{%
  \ifcsdef{etb@tgl@#1}
    {\csname etb@tgl@#1\endcsname\etb@be@true\etb@be@false}
    {\etb@be@err{Toggle '#1' undefined}{}}%
  \etb@be@togl#2&}

\long\def\etb@be@bool#1bool#2&{%
  \etb@be@test#1test&%
  \ifblank{#2}
    {}
    {\etb@be@bool@i#2&}}

\long\def\etb@be@bool@i#1#2&{%
  \ifcsundef{if#1}
    {\etb@be@err{Boolean '#1' undefined}{}}
    {\csname if#1\endcsname
     \else
       \etb@be@false
     \fi}%
  \etb@be@bool#2&}

\long\def\etb@be@test#1test#2&{%
  \ifblank{#1}
    {}
    {\etb@be@err{The invalid part is: '\detokenize{#1}'}{}}%
  \ifblank{#2}
    {}
    {\etb@be@test@i#2&}}

\long\def\etb@be@test@i#1#2&{%
  #1\etb@be@true\etb@be@false
  \etb@be@test#2&}

\long\def\etb@be@err#1#2{%
  \expandafter\ifnum\the\numexpr
    \expandafter\ifnum\the\currentiftype=-3
      \expandafter\thr@@
    \else
      \expandafter\currentiftype
    \fi
  =\thr@@
    \expandafter\@firstoftwo
  \else
    \expandafter\@secondoftwo
  \fi
  {=\z@\fi
   \etb@be@err{#1}{#2\ifnum\numexpr\m@ne}}
  {\etb@err@expr{#1}#2}}

% {<expr>}{<true>}{<false>}

\newrobustcmd{\ifboolexpr}[1]{\etb@boolexpr{#1}}

\long\def\etb@boolexpr#1{%
  \begingroup
  \let\etb@br@neg\@firstoftwo
  \etb@tempcnta\z@
  \etb@br@beg
  \etb@br@bgroup#1(&%
  \etb@br@end
  \etb@br@eval}

\def\etb@br@beg{%
  \begingroup
  \let\etb@br@neg\@firstoftwo
  \etb@tempcnta\z@}

\def\etb@br@end{%
  \etb@br@eval\etb@br@true\etb@br@false}

\def\etb@br@eval{%
  \ifnum\etb@tempcnta<\z@
    \aftergroup\@secondoftwo
  \else
    \aftergroup\@firstoftwo
  \fi
  \endgroup}

\def\etb@br@true{%
  \advance\etb@tempcnta\etb@br@neg\z@\m@ne
  \let\etb@br@neg\@firstoftwo}

\def\etb@br@false{%
  \advance\etb@tempcnta\etb@br@neg\m@ne\z@
  \let\etb@br@neg\@firstoftwo}

\long\def\etb@br@bgroup#1(#2&{%
  \etb@br@egroup#1)&%
  \ifblank{#2}
    {}
    {\etb@br@beg
     \etb@br@bgroup#2&}}

\long\def\etb@br@egroup#1)#2&{%
  \etb@br@and#1and&%
  \ifblank{#2}
    {}
    {\etb@br@end
     \etb@br@egroup#2&}}

\long\def\etb@br@and#1and#2&{%
  \etb@br@or#1or&%
  \ifblank{#2}
    {}
    {\ifnum\etb@tempcnta<\z@
       \etb@tempcnta\m@ne
     \else
       \etb@tempcnta\z@
     \fi
     \etb@br@and#2&}}

\long\def\etb@br@or#1or#2&{%
  \etb@br@not#1not&%
  \ifblank{#2}
    {}
    {\ifnum\etb@tempcnta<\z@
       \etb@tempcnta\z@
     \else
       \etb@tempcnta\@ne
     \fi
     \etb@br@or#2&}}

\long\def\etb@br@not#1not#2&{%
  \etb@br@togl#1togl&%
  \ifblank{#2}
    {}
    {\let\etb@br@neg\@secondoftwo
     \etb@br@not#2&}}

\long\def\etb@br@togl#1togl#2&{%
  \etb@br@bool#1bool&%
  \ifblank{#2}
    {}
    {\etb@br@togl@i#2&}}

\long\def\etb@br@togl@i#1#2&{%
  \ifcsdef{etb@tgl@#1}
    {\csname etb@tgl@#1\endcsname\etb@br@true\etb@br@false}
    {\etb@err@expr{Toggle '#1' undefined}\etb@br@false}%
  \etb@br@togl#2&}

\long\def\etb@br@bool#1bool#2&{%
  \etb@br@test#1test&%
  \ifblank{#2}
    {}
    {\etb@br@bool@i#2&}}

\long\def\etb@br@bool@i#1#2&{%
  \ifcsundef{if#1}
    {\etb@err@expr{Boolean '#1' undefined}\etb@br@false}
    {\csname if#1\endcsname
       \etb@br@true
     \else
       \etb@br@false
     \fi}%
  \etb@br@bool#2&}

\long\def\etb@br@test#1test#2&{%
  \ifblank{#1}
    {}
    {\etb@err@expr{The invalid part is: '\detokenize{#1}'}}%
  \ifblank{#2}
    {}
    {\etb@br@test@i#2&}}

\long\def\etb@br@test@i#1#2&{%
  \ignorespaces#1\etb@br@true\etb@br@false
  \etb@br@test#2&}

\long\def\etb@err@expr#1{%
  \etb@error
    {Invalid boolean expression}
    {#1.}}

% {<expr>}{<code>}

\newrobustcmd{\whileboolexpr}[2]{%
  \etb@boolexpr{#1}{#2\whileboolexpr{#1}{#2}}{}}

% {<expr>}{<code>}

\newrobustcmd{\unlessboolexpr}[2]{%
  \etb@boolexpr{#1}{}{#2\unlessboolexpr{#1}{#2}}}

% {<cstoken>}

\newcommand{\expandonce}[1]{%
  \unexpanded\expandafter{#1}}

% {<csname>}

\newcommand*{\csexpandonce}[1]{%
  \expandafter\expandonce\csname#1\endcsname}

% {<code>}

\newcommand*{\protecting}{}
\def\protecting#{%
  \ifx\protect\@typeset@protect
    \etb@protecting\@firstofone
  \fi
  \ifx\protect\@unexpandable@protect
    \etb@protecting\etb@unexpandable
  \fi
  \ifx\protect\noexpand
    \etb@protecting\unexpanded
  \fi
  \ifx\protect\string
    \etb@protecting\detokenize
  \fi
  \relax\@firstofone}

\def\etb@protecting#1#2\relax\@firstofone{\fi#1}
\long\def\etb@unexpandable#1{\unexpanded{\protecting{#1}}}

% {<csname>}

\newrobustcmd*{\csdef}[1]{\expandafter\def\csname#1\endcsname}
\newrobustcmd*{\csedef}[1]{\expandafter\edef\csname#1\endcsname}
\newrobustcmd*{\csgdef}[1]{\expandafter\gdef\csname#1\endcsname}
\newrobustcmd*{\csxdef}[1]{\expandafter\xdef\csname#1\endcsname}
\newrobustcmd*{\protected@csedef}{\etb@protected\csedef}
\newrobustcmd*{\protected@csxdef}{\etb@protected\csxdef}

\def\etb@protected{%
  \let\@@protect\protect
  \let\protect\@unexpandable@protect
  \afterassignment\restore@protect}

% {<csname>}{<cstoken>}

\newrobustcmd{\cslet}[2]{%
  \expandafter\let\csname#1\endcsname#2}

% {<cstoken>}{<csname>}

\newrobustcmd{\letcs}[2]{%
  \ifcsdef{#2}
    {\expandafter\let\expandafter#1\csname#2\endcsname}
    {\undef#1}}

% {<csname>}{<csname>}

\newrobustcmd*{\csletcs}[2]{%
  \ifcsdef{#2}
    {\expandafter\let
     \csname#1\expandafter\endcsname
     \csname#2\endcsname}
    {\csundef{#1}}}

% {<csname>}

\newcommand*{\csuse}[1]{%
  \ifcsname#1\endcsname
    \csname#1\expandafter\endcsname
  \fi}

% {<cstoken>}

\newrobustcmd{\undef}[1]{\let#1\etb@undefined}

% {<csname>}

\newrobustcmd*{\csundef}[1]{\cslet{#1}\etb@undefined}

% {<cstoken>}{<code>}

\newrobustcmd{\appto}[2]{%
  \ifundef{#1}
    {\edef#1{\unexpanded{#2}}}
    {\edef#1{\expandonce#1\unexpanded{#2}}}}
\newrobustcmd{\eappto}[2]{%
  \ifundef{#1}
    {\edef#1{#2}}
    {\edef#1{\expandonce#1#2}}}
\newrobustcmd{\gappto}[2]{%
  \ifundef{#1}
    {\xdef#1{\unexpanded{#2}}}
    {\xdef#1{\expandonce#1\unexpanded{#2}}}}
\newrobustcmd{\xappto}[2]{%
  \ifundef{#1}
    {\xdef#1{#2}}
    {\xdef#1{\expandonce#1#2}}}

\newrobustcmd*{\protected@eappto}{\etb@protected\eappto}
\newrobustcmd*{\protected@xappto}{\etb@protected\xappto}

% {<cstoken>}{<code>}

\newrobustcmd{\preto}[2]{%
  \ifundef{#1}
    {\edef#1{\unexpanded{#2}}}
    {\edef#1{\unexpanded{#2}\expandonce#1}}}
\newrobustcmd{\epreto}[2]{%
  \ifundef{#1}
    {\edef#1{#2}}
    {\edef#1{#2\expandonce#1}}}
\newrobustcmd{\gpreto}[2]{%
  \ifundef{#1}
    {\xdef#1{\unexpanded{#2}}}
    {\xdef#1{\unexpanded{#2}\expandonce#1}}}
\newrobustcmd{\xpreto}[2]{%
  \ifundef{#1}
    {\xdef#1{#2}}
    {\xdef#1{#2\expandonce#1}}}

\newrobustcmd*{\protected@epreto}{\etb@protected\epreto}
\newrobustcmd*{\protected@xpreto}{\etb@protected\xpreto}

% {<csname>}{<code>}

\newrobustcmd*{\csappto}[1]{\expandafter\appto\csname#1\endcsname}
\newrobustcmd*{\cseappto}[1]{\expandafter\eappto\csname#1\endcsname}
\newrobustcmd*{\csgappto}[1]{\expandafter\gappto\csname#1\endcsname}
\newrobustcmd*{\csxappto}[1]{\expandafter\xappto\csname#1\endcsname}
\newrobustcmd*{\protected@cseappto}{\etb@protected\cseappto}
\newrobustcmd*{\protected@csxappto}{\etb@protected\csxappto}

% {<csname>}{<code>}

\newrobustcmd*{\cspreto}[1]{\expandafter\preto\csname#1\endcsname}
\newrobustcmd*{\csepreto}[1]{\expandafter\epreto\csname#1\endcsname}
\newrobustcmd*{\csgpreto}[1]{\expandafter\gpreto\csname#1\endcsname}
\newrobustcmd*{\csxpreto}[1]{\expandafter\xpreto\csname#1\endcsname}
\newrobustcmd*{\protected@csepreto}{\etb@protected\csepreto}
\newrobustcmd*{\protected@csxpreto}{\etb@protected\csxpreto}

% {<cstoken>}{<numexpr>}

\newrobustcmd*{\numdef}[2]{%
  \ifundef#1{\let#1\z@}{}%
  \edef#1{\the\numexpr#2}}
\newrobustcmd*{\numgdef}[2]{%
  \ifundef#1{\let#1\z@}{}%
  \xdef#1{\the\numexpr#2}}

% {<csname>}{<numexpr>}

\newrobustcmd*{\csnumdef}[1]{%
  \expandafter\numdef\csname#1\endcsname}
\newrobustcmd*{\csnumgdef}[1]{%
  \expandafter\numgdef\csname#1\endcsname}

% {<cstoken>}{<dimexpr>}

\newrobustcmd*{\dimdef}[2]{%
  \ifundef#1{\let#1\z@}{}%
  \edef#1{\the\dimexpr#2}}
\newrobustcmd*{\dimgdef}[2]{%
  \ifundef#1{\let#1\z@}{}%
  \xdef#1{\the\dimexpr#2}}

% {<csname>}{<dimexpr>}

\newrobustcmd*{\csdimdef}[1]{%
  \expandafter\dimdef\csname#1\endcsname}
\newrobustcmd*{\csdimgdef}[1]{%
  \expandafter\dimgdef\csname#1\endcsname}

% {<cstoken>}{<glueexpr>}

\newrobustcmd*{\gluedef}[2]{%
  \ifundef#1{\let#1\z@skip}{}%
  \edef#1{\the\glueexpr#2}}
\newrobustcmd*{\gluegdef}[2]{%
  \ifundef#1{\let#1\z@skip}{}%
  \xdef#1{\the\glueexpr#2}}

% {<csname>}{<glueexpr>}

\newrobustcmd*{\csgluedef}[1]{%
  \expandafter\gluedef\csname#1\endcsname}
\newrobustcmd*{\csgluegdef}[1]{%
  \expandafter\gluegdef\csname#1\endcsname}

% {<cstoken>}{<muexpr>}

\newrobustcmd*{\mudef}[2]{%
  \ifundef#1{\def#1{0mu}}{}%
  \edef#1{\the\muexpr#2}}
\newrobustcmd*{\mugdef}[2]{%
  \ifundef#1{\let#1\z@}{}%
  \xdef#1{\the\muexpr#2}}

% {<csname>}{<muexpr>}

\newrobustcmd*{\csmudef}[1]{%
  \expandafter\mudef\csname#1\endcsname}
\newrobustcmd*{\csmugdef}[1]{%
  \expandafter\mugdef\csname#1\endcsname}

% {<counter>}{<numexpr>}

\newrobustcmd*{\defcounter}[2]{%
  \ifcsundef{c@#1}
    {\etb@noglobal\@nocounterr{#1}}%
    {\csname c@#1\endcsname\numexpr#2\relax}}

% {<length>}{<glueexpr>}

\newrobustcmd*{\deflength}[2]{%
  \ifundef{#1}
    {\etb@noglobal\etb@err@nolen{#1}}%
    {#1\glueexpr#2\relax}}

\protected\def\etb@err@nolen#1{%
  \etb@error{Length '\string#1' undefined}\@eha}

% {<name>}

\newrobustcmd*{\newbool}[1]{%
  \expandafter\@ifdefinable\csname if#1\endcsname{%
    \expandafter\newif\csname if#1\endcsname}}

% {<name>}

\newrobustcmd*{\providebool}[1]{%
  \ifcsundef{if#1}
    {\expandafter\newif\csname if#1\endcsname}
    {\begingroup
     \edef\@tempa{\expandafter\meaning\csname if#1\endcsname}%
     \ifx\@tempa\etb@isfalse
     \else
       \ifx\@tempa\etb@istrue
       \else
         \etb@error{\@backslashchar if#1 not a boolean}\@eha
       \fi
     \fi
     \endgroup}}

% {<name>}{<true>|<false>}

\newrobustcmd*{\setbool}[2]{%
  \ifcsundef{if#1}
    {\etb@noglobal\etb@err@nobool{#1}}
    {\ifcsundef{#1#2}
       {\etb@noglobal\etb@err@boolval{#2}}
       {\csname#1#2\endcsname}}}

% {<name>}

\newrobustcmd*{\booltrue}[1]{%
  \ifcsundef{if#1}
    {\etb@noglobal\etb@err@nobool{#1}}
    {\csname#1true\endcsname}}

% {<name>}

\newrobustcmd*{\boolfalse}[1]{%
  \ifcsundef{if#1}
    {\etb@noglobal\etb@err@nobool{#1}}
    {\csname#1false\endcsname}}

\edef\etb@istrue{\meaning\iftrue}
\edef\etb@isfalse{\meaning\iffalse}
\protected\def\etb@noglobal{\let\relax\relax}

% {<name>}{<true}{<false>}

\newcommand*{\ifbool}[1]{%
  \ifcsundef{if#1}
    {\etb@err@nobool{#1}\@gobbletwo}
    {\csname if#1\endcsname
       \expandafter\@firstoftwo
     \else
       \expandafter\@secondoftwo
     \fi}}

% {<name>}{<not true}{<not false>}

\newcommand*{\notbool}[1]{%
  \ifcsundef{if#1}
    {\etb@err@nobool{#1}\@gobbletwo}
    {\csname if#1\endcsname
       \expandafter\@secondoftwo
     \else
       \expandafter\@firstoftwo
     \fi}}

\protected\def\etb@err@nobool#1{%
  \etb@error{Boolean '\@backslashchar if#1' undefined}\@eha}

\def\etb@err@boolval#1{%
  \etb@error
    {Invalid boolean value '#1'}
    {Valid boolean values are 'true' and 'false'.}}

% {<name>}

\newrobustcmd*{\newtoggle}[1]{%
  \ifcsdef{etb@tgl@#1}
    {\etb@error{Toggle '#1' already defined}\@eha}
    {\cslet{etb@tgl@#1}\@secondoftwo}}

% {<name>}

\newrobustcmd*{\providetoggle}[1]{%
  \ifcsdef{etb@tgl@#1}
    {}
    {\cslet{etb@tgl@#1}\@secondoftwo}}

% {<name>}{<true>|<false>}

\newrobustcmd*{\settoggle}[2]{%
  \ifcsdef{etb@tgl@#1}
    {\ifcsdef{etb@toggle#2}
       {\csletcs{etb@tgl@#1}{etb@toggle#2}}
       {\etb@noglobal\etb@err@boolval{#2}}}
    {\etb@noglobal\etb@err@notoggle{#1}}}

% {<name>}

\newrobustcmd*{\toggletrue}[1]{%
  \ifcsdef{etb@tgl@#1}
    {\cslet{etb@tgl@#1}\etb@toggletrue}
    {\etb@noglobal\etb@err@notoggle{#1}}}

% {<name>}

\newrobustcmd*{\togglefalse}[1]{%
  \ifcsdef{etb@tgl@#1}
    {\cslet{etb@tgl@#1}\etb@togglefalse}
    {\etb@noglobal\etb@err@notoggle{#1}}}

\let\etb@toggletrue\@firstoftwo
\let\etb@togglefalse\@secondoftwo

% {<name>}{<true}{<false>}

\newcommand*{\iftoggle}[1]{%
  \ifcsdef{etb@tgl@#1}
    {\csname etb@tgl@#1\endcsname}
    {\etb@err@notoggle{#1}\@gobbletwo}}

% {<name>}{<not true}{<not false>}

\newcommand*{\nottoggle}[1]{%
  \ifcsdef{etb@tgl@#1}
    {\csname etb@tgl@#1\endcsname\@secondoftwo\@firstoftwo}
    {\etb@err@notoggle{#1}\@gobbletwo}}

\protected\def\etb@err@notoggle#1{%
  \etb@error{Toggle '#1' undefined}\@eha}

% {<cstoken>}{<true}{<false>}

\protected\def\etb@ifscanable#1{%
  \begingroup
  \edef\etb@resrvda{%
    \def\noexpand\etb@resrvda####1\detokenize{macro}:####2->####3&{%
      ####1\def\string\etb@resrvda####2{####3}}%
    \edef\noexpand\etb@resrvda{\noexpand\etb@resrvda\meaning#1&}}%
  \etb@resrvda
  \makeatletter
  \scantokens\expandafter{\etb@resrvda}%
  \expandafter\endgroup\ifx#1\etb@resrvda
    \expandafter\@firstoftwo
  \else
    \expandafter\@secondoftwo
  \fi}

% {<cstoken>}{<search>}{<true}{<false>}

\protected\long\def\etb@ifpattern#1#2{%
  \begingroup
  \edef\etb@resrvda{%
    \def\noexpand\etb@resrvda####1\detokenize{#2}####2&{%
      \endgroup\noexpand\noexpand\noexpand\ifblank{####2}}%
    \edef\noexpand\etb@resrvda{\noexpand\etb@resrvda
      \expandafter\strip@prefix\meaning#1\detokenize{#2}&}%
    \noexpand\etb@resrvda}
  \etb@resrvda\@secondoftwo\@firstoftwo}

% {<string>}{<true}{<false>}

\protected\long\def\etb@ifhashcheck#1{%
  \begingroup
  \edef\etb@resrvda{\detokenize{#1}}%
  \expandafter\endgroup
  \expandafter\etb@ifhashcheck@i\meaning\etb@resrvda&}

\edef\etb@ifhashcheck@i#1&{%
  \noexpand\expandafter
  \noexpand\etb@ifhashcheck@ii
  \noexpand\strip@prefix#1\string#\string#&}

\edef\etb@ifhashcheck@ii{%
  \def\noexpand\etb@ifhashcheck@ii##1\string#\string###2&}
\etb@ifhashcheck@ii{\ifblank{#2}}

% {<cstoken>}

\newrobustcmd*{\robustify}[1]{%
  \ifundef{#1}
    {\etb@error{\string#1 undefined}\@eha}
    {\ifdefmacro{#1}
       {\ifdefltxprotect{#1}
          {\letcs\etb@resrvda{\expandafter\@gobble\string#1 }%
           \@tempswatrue}
          {\let\etb@resrvda#1%
           \@tempswafalse}%
        \ifdefparam\etb@resrvda
          {\etb@ifscanable\etb@resrvda
             {\etb@robustify\etb@resrvda
              \let#1\etb@resrvda}
             {\etb@error{Failed to robustify \string#1}
                {The command is special and cannot be
                 handled by \string\robustify.}%
              \@tempswafalse}}
          {\protected\edef#1{\expandonce\etb@resrvda}}
        \if@tempswa
          \ifcsdef{\string#1 }
            {}
            {\csundef{\expandafter\@gobble\string#1 }}%
        \fi
        \undef\etb@resrvda}
       {\etb@error{\string#1 not a macro}\@eha}}}

\def\etb@robustify#1{%
  \begingroup
  \edef\etb@resrvdb{%
    \def\noexpand\etb@resrvdb####1\detokenize{macro}:####2->####3&{%
      \protected####1\def\string#1\space####2{####3}}%
    \edef\noexpand\etb@resrvdb{%
      \noexpand\etb@resrvdb\meaning#1&}}%
  \etb@resrvdb
  \etb@patchcmd@scantoks\etb@resrvdb}

%  {<cstoken>}{<search>}{<true}{<false>}
% *{<cstoken>}{<true}{<false>}

\newrobustcmd{\ifpatchable}{%
  \etb@dbg@trce\ifpatchable
  \begingroup
  \@makeother\#%
  \@ifstar\etb@ifpatchable@i\etb@ifpatchable}

\long\def\etb@ifpatchable#1#2{%
  \endgroup
  \etb@dbg@init#1%
  \ifundef{#1}
    {\etb@dbg@fail{def}\@secondoftwo}
    {\etb@dbg@info{def}%
     \ifdefmacro{#1}
       {\etb@dbg@info{mac}%
        \etb@ifscanable{#1}
          {\etb@ifhashcheck{#2}
             {\etb@dbg@info{tok}%
              \etb@ifpattern#1{#2}
                 {\etb@dbg@info{pat}%
                  \etb@dbg@info{pos}\@firstoftwo}
                 {\etb@dbg@fail{pat}\@secondoftwo}}
             {\etb@dbg@fail{hsh}\@secondoftwo}}
          {\etb@dbg@fail{tok}\@secondoftwo}}
       {\etb@dbg@fail{mac}\@secondoftwo}}}

\long\def\etb@ifpatchable@i#1{%
  \endgroup
  \etb@dbg@init#1%
  \ifundef{#1}
    {\etb@dbg@fail{def}\@secondoftwo}
    {\etb@dbg@info{def}%
     \ifdefmacro{#1}
       {\etb@dbg@info{mac}%
        \ifdefparam{#1}
          {\etb@dbg@info{prm}%
           \etb@ifscanable{#1}
             {\etb@dbg@info{tok}%
              \etb@dbg@info{pos}\@firstoftwo}
             {\etb@dbg@fail{tok}\@secondoftwo}}
          {\etb@dbg@info{prl}%
           \ifdefprotected{#1}
             {\etb@dbg@info{pro}}
             {}%
           \etb@dbg@info{pos}\@firstoftwo}}
       {\etb@dbg@fail{mac}\@secondoftwo}}}

% [<prefix>]{<cstoken>}{<search>}{<replace>}{<success>}{<failure>}

\newrobustcmd*{\patchcmd}{%
  \etb@dbg@trce\patchcmd
  \begingroup
  \@makeother\#%
  \etb@patchcmd}

\newcommand{\etb@patchcmd}[4][########1]{%
  \etb@ifpatchable#2{#3}
    {\etb@dbg@succ{ret}%
     \begingroup
     \edef\etb@resrvda{%
       \def\noexpand\etb@resrvda####1\detokenize{macro:}####2->####3&{%
         #1\def\string\etb@resrvda\space####2{\noexpand\etb@resrvdb####3&}}%
       \def\noexpand\etb@resrvdb####1\detokenize{#3}####2&{%
         ####1\detokenize{#4}####2}%
       \edef\noexpand\etb@resrvda{%
         \noexpand\etb@resrvda\meaning#2&}}%
     \etb@resrvda
     \etb@patchcmd@scantoks\etb@resrvda
     \let#2\etb@resrvda
     \undef\etb@resrvda
     \@firstoftwo}
    {\@secondoftwo}}

\def\etb@patchcmd@scantoks#1{%
  \edef\etb@resrvda{\endgroup
    \unexpanded{\makeatletter\scantokens}{#1}%
    \catcode\number`\@=\the\catcode`\@\relax}%
  \etb@resrvda}

% {<cstoken>}{<code>}{<success>}{<failure>}

\newrobustcmd*{\apptocmd}{%
  \etb@dbg@trce\apptocmd
  \begingroup
  \@makeother\#%
  \etb@hooktocmd\etb@append}

\newrobustcmd*{\pretocmd}{%
  \etb@dbg@trce\pretocmd
  \begingroup
  \@makeother\#%
  \etb@hooktocmd\etb@prepend}

\long\def\etb@hooktocmd#1#2#3{%
  \endgroup
  \etb@dbg@init#2%
  \ifundef{#2}
    {\etb@dbg@fail{def}\@secondoftwo}
    {\etb@dbg@info{def}%
     \ifdefmacro{#2}
       {\etb@dbg@info{mac}%
        \ifdefparam{#2}
          {\etb@dbg@info{prm}%
           \etb@ifscanable{#2}
             {\etb@ifhashcheck{#3}
                {\etb@dbg@info{tok}%
                 \etb@dbg@succ{ret}%
                 \etb@hooktocmd@i#1#2{#3}%
                 \@firstoftwo}
                {\etb@dbg@fail{hsh}\@secondoftwo}}
             {\etb@dbg@fail{tok}\@secondoftwo}}
          {\etb@dbg@info{prl}%
           \ifdefprotected{#2}
             {\etb@dbg@info{pro}%
              \etb@dbg@succ{red}%
              \protected}
             {\etb@dbg@succ{red}}%
           \edef#2{#1{\expandonce#2}{\unexpanded{#3}}}%
           \@firstoftwo}}
       {\etb@dbg@fail{mac}\@secondoftwo}}}

\long\def\etb@hooktocmd@i#1#2#3{%
  \begingroup
  \edef\etb@resrvda{%
    \def\noexpand\etb@resrvda####1\detokenize{macro}:####2->####3&{%
      ####1\def\string\etb@resrvda\space####2{#1{####3}{\detokenize{#3}}}}%
    \edef\noexpand\etb@resrvda{%
      \noexpand\etb@resrvda\meaning#2&}}%
  \etb@resrvda
  \etb@patchcmd@scantoks\etb@resrvda
  \let#2\etb@resrvda
  \undef\etb@resrvda}

\long\def\etb@append#1#2{#1#2}
\long\def\etb@prepend#1#2{#2#1}

\newrobustcmd*{\tracingpatches}{%
  \etb@info{Enabling tracing}%
  \input{etoolbox.def}%
  \global\let\tracingpatches\relax}
\@onlypreamble\tracingpatches

\let\etb@dbg@trce\@gobble
\let\etb@dbg@init\@gobble
\let\etb@dbg@info\@gobble
\let\etb@dbg@succ\@gobble
\let\etb@dbg@fail\@gobble

% {<numeral>}

\newcommand{\rmntonum}[1]{%
  \ifblank{#1}
    {}
    {\expandafter\etb@rti@end\number\numexpr
     \expandafter\etb@rti@prs\detokenize{#1}&\relax}}

\def\etb@rti@prs#1#2{%
  \ifx&#1%
    \expandafter\@firstoftwo
  \else
    \expandafter\@secondoftwo
  \fi
  {#1#2}
  {\ifx&#2%
     \expandafter\@firstoftwo
   \else
     \expandafter\@secondoftwo
   \fi
   {\etb@rti@chk#1+\etb@rti@num#1#2}
   {\etb@rti@chk#1\etb@rti@chk#2%
    \ifnum\etb@rti@num#1<\etb@rti@num#2 %
      \expandafter\@firstoftwo
    \else
      \expandafter\@secondoftwo
    \fi
    {+\etb@rti@num#2-\etb@rti@num#1\etb@rti@prs}
    {+\etb@rti@num#1\etb@rti@prs#2}}}}

\def\etb@rti@chk#1{%
  \ifcsname etb@rmn@#1\endcsname
  \else
    \expandafter\etb@rti@brk
  \fi}

\def\etb@rti@brk#1&{+\z@&-1}
\def\etb@rti@end#1&#2\relax{\ifblank{#2}{#1}{#2}}
\def\etb@rti@num#1{\csname etb@rmn@#1\endcsname}

\chardef\etb@rmn@i=1
\chardef\etb@rmn@I=1
\chardef\etb@rmn@v=5
\chardef\etb@rmn@V=5
\chardef\etb@rmn@x=10
\chardef\etb@rmn@X=10
\chardef\etb@rmn@l=50
\chardef\etb@rmn@L=50
\chardef\etb@rmn@c=100
\chardef\etb@rmn@C=100
\mathchardef\etb@rmn@d=500
\mathchardef\etb@rmn@D=500
\mathchardef\etb@rmn@m=1000
\mathchardef\etb@rmn@M=1000

% {<numeral>}{<true>}{<false>}

\newcommand{\ifrmnum}[1]{%
  \ifblank{#1}
    {\@secondoftwo}
    {\expandafter\etb@ifr@prs\detokenize{#1}\relax}}

\def\etb@ifr@prs#1{%
  \ifx\relax#1%
    \expandafter\@firstoftwo
  \else
    \ifcsname etb@rmn@#1\endcsname
      \expandafter\expandafter
      \expandafter\etb@ifr@prs
    \else
      \expandafter\expandafter
      \expandafter\etb@ifr@brk
    \fi
  \fi}

\def\etb@ifr@brk#1\relax{\@secondoftwo}

% <*>{<command>}{<separator>}

\newrobustcmd*{\DeclareListParser}{%
  \@ifstar
    {\etb@defparser\etb@defparser@arg}
    {\etb@defparser\etb@defparser@do}}

\def\etb@defparser#1#2#3{%
  \@ifdefinable#2{#1{#2}{#3}}}

\def\etb@defparser@do#1#2{%
  \begingroup
  \edef\@tempa{\endgroup
    \long\def\noexpand#1####1{%
      \expandafter\noexpand
      \csname etb@lst@\expandafter\@gobble\string#1\endcsname
      \space####1\noexpand#2&}%
    \long\csdef{etb@lst@\expandafter\@gobble\string#1}####1\noexpand#2####2&{%
      \noexpand\etb@listitem\noexpand\do{####1}%
      \noexpand\ifblank{####2}
        {\noexpand\listbreak}
        {\expandafter\noexpand
         \csname etb@lst@\expandafter\@gobble\string#1\endcsname
	 \space####2}&}}%
  \@tempa}

\def\etb@defparser@arg#1#2{%
  \begingroup
  \edef\@tempa{\endgroup
    \long\def\noexpand#1####1####2{%
      \expandafter\noexpand
      \csname etb@lst@\expandafter\@gobble\string#1\endcsname
      {####1}\space####2\noexpand#2&}%
    \long\csdef{etb@lst@\expandafter\@gobble\string#1}####1####2\noexpand#2####3&{%
      \noexpand\etb@listitem{####1}{####2}%
      \noexpand\ifblank{####3}
        {\noexpand\listbreak}
        {\expandafter\noexpand
         \csname etb@lst@\expandafter\@gobble\string#1\endcsname
	 {####1}\space####3}&}}%
  \@tempa}

\long\def\etb@listitem#1#2{%
  \ifblank{#2}
    {}
    {\expandafter\etb@listitem@i
     \expandafter{\@firstofone#2}{#1}}}
\long\def\etb@listitem@i#1#2{#2{#1}}

\newcommand*{\listbreak}{}
\long\def\listbreak#1&{}

% {<item1>,<item2>,...} => \do{<item1>}\do{<item2>}...

\DeclareListParser{\docsvlist}{,}

% {<handler>}{<item1>,<item2>,...} => <handler>{<item1>}<handler>{<item2>}...

\DeclareListParser*{\forcsvlist}{,}

% {<listmacro>}{<string>}

\newrobustcmd{\listadd}[2]{%
  \ifblank{#2}{}{\appto#1{#2|}}}
\newrobustcmd{\listeadd}[2]{%
  \begingroup
  \edef\etb@tempa{\endgroup\noexpand\ifblank{#2}}%
  \etb@tempa{}{\eappto#1{#2|}}}
\newrobustcmd{\listgadd}[2]{%
  \ifblank{#2}{}{\gappto#1{#2|}}}
\newrobustcmd{\listxadd}[2]{%
  \begingroup
  \edef\etb@tempa{\endgroup\noexpand\ifblank{#2}}%
  \etb@tempa{}{\xappto#1{#2|}}}

% {<listcsname>}{<string>}

\newrobustcmd{\listcsadd}[1]{%
  \expandafter\listadd\csname#1\endcsname}
\newrobustcmd{\listcseadd}[1]{%
  \expandafter\listeadd\csname#1\endcsname}
\newrobustcmd{\listcsgadd}[1]{%
  \expandafter\listgadd\csname#1\endcsname}
\newrobustcmd{\listcsxadd}[1]{%
  \expandafter\listxadd\csname#1\endcsname}

% {<string>}{<listmacro>}{<true>}{<false>}

\newrobustcmd{\ifinlist}[2]{%
  \begingroup
  \def\etb@tempa##1|#1|##2&{\endgroup
    \ifblank{##2}\@secondoftwo\@firstoftwo}%
  \expandafter\etb@tempa\expandafter|#2|#1|&}

\newrobustcmd{\xifinlist}[1]{%
  \begingroup
  \edef\etb@tempa{\endgroup\ifinlist{#1}}%
  \etb@tempa}

% {<string>}{<listcsname>}{<true>}{<false>}

\newrobustcmd{\ifinlistcs}[2]{%
  \expandafter\etb@ifinlistcs@i\csname #2\endcsname{#1}}
\long\def\etb@ifinlistcs@i#1#2{\ifinlist{#2}{#1}}

\newrobustcmd{\xifinlistcs}[1]{%
  \begingroup
  \edef\etb@tempa{\endgroup\ifinlistcs{#1}}%
  \etb@tempa}

% {<handler>}{<listmacro>} => <handler>{<item1>}<handler>{<item2>}...

\newcommand*{\forlistloop}[2]{%
  \expandafter\etb@forlistloop\expandafter{#2}{#1}}

\long\def\etb@forlistloop#1#2{\etb@forlistloop@i{#2}#1|&}

\long\def\etb@forlistloop@i#1#2|#3&{%
  \ifblank{#2}
    {}
    {#1{#2}}%
  \ifblank{#3}
    {\listbreak}
    {\etb@forlistloop@i{#1}#3}%
  &}

% {<handler>}{<listcsname>} => <handler>{<item1>}<handler>{<item2>}...

\newcommand*{\forlistcsloop}[2]{%
  \expandafter\expandafter\expandafter\etb@forlistloop
  \expandafter\expandafter\expandafter{\csname#2\endcsname}{#1}}

% {<listmacro>} => \do{<item1>}\do{<item2>}...

\newcommand*{\dolistloop}{\forlistloop\do}

% {<listcsname>} => \do{<item1>}\do{<item2>}...

\newcommand*{\dolistcsloop}{\forlistcsloop\do}

% {<code>}

\newrobustcmd*{\AtEndPreamble}{\gappto\@endpreamblehook}
\newcommand*{\@endpreamblehook}{}

\preto\document{%
  \endgroup
  \let\AtEndPreamble\@firstofone
  \@endpreamblehook
  \protected\def\AtEndPreamble{\@notprerr\@gobble}%
  \undef\@endpreamblehook
  \begingroup}

% {<code>}

\newrobustcmd*{\AfterPreamble}{\AtBeginDocument}
\AtEndPreamble{\let\AfterPreamble\@firstofone}

% {<code>}

\newrobustcmd*{\AfterEndPreamble}{\gappto\@afterendpreamblehook}
\newcommand*{\@afterendpreamblehook}{}

\appto\document{%
  \let\AfterEndPreamble\@firstofone
  \@afterendpreamblehook
  \protected\def\AfterEndPreamble{\@notprerr\@gobble}%
  \undef\@afterendpreamblehook
  \ignorespaces}

\AtEndDocument{\let\AfterEndPreamble\@gobble}

% {<code>}

\newrobustcmd*{\AfterEndDocument}{\gappto\@afterenddocumenthook}
\newcommand*{\@afterenddocumenthook}{}

\patchcmd\enddocument
  {\deadcycles}
  {\let\AfterEndDocument\@firstofone
   \@afterenddocumenthook
   \deadcycles}
  {}
  {\let\etb@@end\@@end
   \def\@@end{%
     \let\AfterEndDocument\@firstofone
     \@afterenddocumenthook
     \etb@@end}}

% {<environment>}{<code>}

\newrobustcmd{\AtBeginEnvironment}[1]{%
  \csgappto{@begin@#1@hook}}

\patchcmd\begin
  {\csname #1\endcsname}
  {\csuse{@begin@#1@hook}%
   \csname #1\endcsname}
  {}
  {\etb@warning{%
     Patching '\string\begin' failed!\MessageBreak
     '\string\AtBeginEnvironment' will not work\@gobble}}

% {<environment>}{<code>}

\newrobustcmd{\AtEndEnvironment}[1]{%
  \csgappto{@end@#1@hook}}

\patchcmd\end
  {\csname end#1\endcsname}
  {\csuse{@end@#1@hook}%
   \csname end#1\endcsname}
  {}
  {\etb@warning{%
     Patching '\string\end' failed!\MessageBreak
     '\string\AtEndEnvironment' will not work\@gobble}}

% {<environment>}{<code>}

\newrobustcmd{\BeforeBeginEnvironment}[1]{%
  \csgappto{@beforebegin@#1@hook}}

\pretocmd\begin
  {\csuse{@beforebegin@#1@hook}}
  {}
  {\etb@warning{%
     Patching '\string\begin' failed!\MessageBreak
     '\string\BeforeBeginEnvironment' will not work\@gobble}}

% {<environment>}{<code>}

\newrobustcmd{\AfterEndEnvironment}[1]{%
  \csgappto{@afterend@#1@hook}}

\patchcmd\end
  {\if@ignore}
  {\csuse{@afterend@#1@hook}%
   \if@ignore}
  {}
  {\etb@warning{%
     Patching '\string\end' failed!\MessageBreak
     '\string\AfterEndEnvironment' will not work\@gobble}}

\endinput
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%%==================================================%%
%%========Is based on the idea of framed.sty========%%
%%==================================================%%
%%===== Currently the package has a beta-Status ====%%
%%==================================================%%
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%
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%%==================================================%%
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%%$Id: mdframed.sty 103 2010-12-22 16:46:10Z marco $
%%$Rev: 103 $
%%$Author: marco $
%%$Date: 2010-12-22 17:46:10 +0100 (Mi, 22. Dez 2010) $

%% Allgemeine Angaben
\def\mdversion{v0.6a}
\def\mdframedpackagename{mdframed}
\def\md@maindate@svn$#1: #2 #3 #4-#5-#6 #7 #8${#4/#5/#6\space }
\NeedsTeXFormat{LaTeX2e}
\ProvidesPackage{mdframed}[\md@maindate@svn$Id: mdframed.sty 103 2010-12-22 16:46:10Z marco $ \mdversion: \mdframedpackagename]

%%==================================================%%
%%=============== Benoetigte Pakete ================%%
%%==================================================%%

\newcommand*\md@PackageWarning[1]{\PackageWarning{\mdframedpackagename}{#1}}
\newcommand*\md@PackageInfo[1]{\PackageInfo{\mdframedpackagename}{#1}}
\newcommand*\md@LoadFile@IfExist[1]{%
 \IfFileExists{#1.sty}{%
          \RequirePackage{#1}%
        }{%
        \md@PackageWarning{The package #1 does not exist\MessageBreak
                           but it is required by \mdframedpackagename}%
       }
}
\md@LoadFile@IfExist{kvoptions}

\md@LoadFile@IfExist{etex}

\md@LoadFile@IfExist{calc}

\md@LoadFile@IfExist{color}


%Eingearbeitet in Optionen
%\md@LoadFile@IfExist{pstricks}
%\md@LoadFile@IfExist{pstricks}

\md@LoadFile@IfExist{etoolbox}

\SetupKeyvalOptions{family=mdf,prefix=mdf@}

%%==================================================%%
%%========Hilfsmakro zur Bestimmung ob Laenge=======%%
%%============= IDEE: Martin Scharrer ==============%%
%%==================================================%%

%%%\md@iflength{<EINGABE>}{<IST LAENGE>}{<IST KEINE LAENGE>}
\newlength{\md@templength}
\def\md@iflength#1{%
  \afterassignment\md@iflength@check%
  \md@templength=#1\mdf@defaultunit\relax\relax
  \expandafter\endgroup\next
}
\def\md@iflength@check#1{%
  \begingroup
  \ifx\relax#1\@empty
    \def\next{\@secondoftwo}
  \else
    \def\next{\@firstoftwo}
    \expandafter\md@iflength@cleanup
  \fi
}
\def\md@iflength@cleanup#1\relax{}

%%\def\md@@iflength#1{
%%       \begingroup
%%       \def\@tempa{#1}
%%       \md@iflength{\@tempa}{%
%%             \expandafter\global\expandafter%
%%             \edef\csname #1\endcsname{\the\md@templength}%
%%            }{%
%%             \expandafter\global\expandafter%
%%             \edef\csname #1\endcsname{\the\md@templength}%
%%            }%
%%       \endgroup%
%%}

%%==================================================%%
%%==================== Optionen ====================%%
%%==================================================%%


%Festlegung welcher Stildatei
%% 0 := tex-Kommandos -- rule
%% 1 := tikz
%% 2 := tikz-erweitert
%% 3 := pstricks-einfach
%% 4 := pstricks-erweitert

\DeclareStringOption[0]{style}

\define@key{mdf}{globalstyle}[\mdf@style]{%
      \renewcommand*{\do}[1]{%
          \def\@tempa{##1}
          \ifcase\number\@tempa\relax
             %0 <- kein Grafikpaket
          \or
             \md@LoadFile@IfExist{tikz}
             %1 <- tikz wird benoetigt
          \or
             \md@LoadFile@IfExist{tikz}
             %2 <- tikz wird benoetigt
          \or
             \md@LoadFile@IfExist{pstricks-add}
             %3 <- pstricks wird benoetigt
          \or
             \md@LoadFile@IfExist{pstricks-add}
             %4 <- pstricks wird benoetigt
          \else
            \md@PackageWarning{Unknown global style \@tempa}
          \fi
      }%
      \docsvlist{\mdf@style,#1}%
 }

%%%%Optionen mit Laengen

\newcommand*\mdf@skipabove{\z@}
\newcommand*\mdfl@skipabove{}
\newlength\mdf@skipabove@length
\deflength\mdf@skipabove@length{\z@}
\define@key{mdf}{skipabove}[\z@]{%
       \def\@tempa{#1}
        \md@iflength{\@tempa}%
            {\global\edef\mdfl@skipabove{\the\md@templength}}%
            {\global\edef\mdfl@skipabove{\the\md@templength}}
\let\mdf@skipabove\mdfl@skipabove
\setlength\mdf@skipabove@length{\mdf@skipabove}
}

\newcommand*\mdf@skipbelow{\z@}
\newcommand*\mdfl@skipbelow{}
\newlength\mdf@skipbelow@length
\deflength\mdf@skipbelow@length{\z@}
\define@key{mdf}{skipbelow}[\z@]{%
       \def\@tempa{#1}
        \md@iflength{\@tempa}%
            {\global\edef\mdfl@skipbelow{\the\md@templength}}%
            {\global\edef\mdfl@skipbelow{\the\md@templength}}
\let\mdf@skipbelow\mdfl@skipbelow
\setlength\mdf@skipbelow@length{\mdf@skipbelow}
}

\newcommand*\mdf@leftmargin{\z@}
\newcommand*\mdfl@leftmargin{}
\newlength\mdf@leftmargin@length
\deflength\mdf@leftmargin@length{\z@}
\define@key{mdf}{leftmargin}[\z@]{%
       \def\@tempa{#1}
        \md@iflength{\@tempa}%
            {\global\edef\mdfl@leftmargin{\the\md@templength}}%
            {\global\edef\mdfl@leftmargin{\the\md@templength}}
\let\mdf@leftmargin\mdfl@leftmargin
\setlength\mdf@leftmargin@length{\mdf@leftmargin}
}

\newcommand*\mdf@rightmargin{\z@}
\newcommand*\mdfl@rightmargin{}
\newlength\mdf@rightmargin@length
\deflength\mdf@rightmargin@length{\z@}
\define@key{mdf}{rightmargin}[\z@]{%
       \def\@tempa{#1}
        \md@iflength{\@tempa}%
            {\global\edef\mdfl@rightmargin{\the\md@templength}}%
            {\global\edef\mdfl@rightmargin{\the\md@templength}}
\let\mdf@rightmargin\mdfl@rightmargin
\setlength\mdf@rightmargin@length{\mdf@rightmargin}
}

\newcommand*\mdf@margin{20pt}
\newcommand*\mdfl@margin{}
\newlength\mdf@margin@length
\deflength\mdf@margin@length{20pt}
\define@key{mdf}{margin}[20pt]{%
     \md@PackageWarning{The option margin is obsolote and no longer used\MessageBreak
                        use instead innerleftmargin and innerrightmargin\MessageBreak
                        For more details look at the documentation \mdframedpackagename}%
       \def\@tempa{#1}
        \md@iflength{\@tempa}%
            {\global\edef\mdfl@margin{\the\md@templength}}%
            {\global\edef\mdfl@margin{\the\md@templength}}
\let\mdf@margin\mdfl@margin
\setlength\mdf@margin@length{\mdf@margin}
}

\newcommand*\mdf@innerleftmargin{10pt}
\newcommand*\mdfl@innerleftmargin{}
\newlength\mdf@innerleftmargin@length
\deflength\mdf@innerleftmargin@length{10pt}
\define@key{mdf}{innerleftmargin}[10pt]{%
       \def\@tempa{#1}
        \md@iflength{\@tempa}%
            {\global\edef\mdfl@innerleftmargin{\the\md@templength}}%
            {\global\edef\mdfl@innerleftmargin{\the\md@templength}}
\let\mdf@innerleftmargin\mdfl@innerleftmargin
\setlength\mdf@innerleftmargin@length{\mdf@innerleftmargin}
}

\newcommand*\mdf@innerrightmargin{10pt}
\newcommand*\mdfl@innerrightmargin{}
\newlength\mdf@innerrightmargin@length
\deflength\mdf@innerrightmargin@length{10pt}
\define@key{mdf}{innerrightmargin}[10pt]{%
       \def\@tempa{#1}
        \md@iflength{\@tempa}%
            {\global\edef\mdfl@innerrightmargin{\the\md@templength}}%
            {\global\edef\mdfl@innerrightmargin{\the\md@templength}}
\let\mdf@innerrightmargin\mdfl@innerrightmargin
\setlength\mdf@innerrightmargin@length{\mdf@innerrightmargin}
}



\newcommand*\mdf@innertopmargin{0.4\baselineskip}
\newcommand*\mdfl@innertopmargin{}
\newlength\mdf@innertopmargin@length
\deflength\mdf@innertopmargin@length{0.4\baselineskip}
\define@key{mdf}{innertopmargin}[0.4\baselineskip]{%
       \def\@tempa{#1}
        \md@iflength{\@tempa}%
            {\global\edef\mdfl@innertopmargin{\the\md@templength}}%
            {\global\edef\mdfl@innertopmargin{\the\md@templength}}
\let\mdf@innertopmargin\mdfl@innertopmargin
\setlength\mdf@innertopmargin@length{\mdf@innertopmargin}
}

\newcommand*\mdf@innerbottommargin{0.4\baselineskip}
\newcommand*\mdfl@innerbottommargin{}
\newlength\mdf@innerbottommargin@length
\deflength\mdf@innerbottommargin@length{0.4\baselineskip}
\define@key{mdf}{innerbottommargin}[0.4\baselineskip]{%
       \def\@tempa{#1}
        \md@iflength{\@tempa}%
            {\global\edef\mdfl@innerbottommargin{\the\md@templength}}%
            {\global\edef\mdfl@innerbottommargin{\the\md@templength}}
\let\mdf@innerbottommargin\mdfl@innerbottommargin
\setlength\mdf@innerbottommargin@length{\mdf@innerbottommargin}
}


\newcommand*\mdf@splittopskip{\z@}
\newcommand*\mdfl@splittopskip{}
\newlength\mdf@splittopskip@length
\deflength\mdf@splittopskip@length{\z@}
\define@key{mdf}{splittopskip}[\z@]{%
       \def\@tempa{#1}
        \md@iflength{\@tempa}%
            {\global\edef\mdfl@splittopskip{\the\md@templength}}%
            {\global\edef\mdfl@splittopskip{\the\md@templength}}
\let\mdf@splittopskip\mdfl@splittopskip
\setlength\mdf@splittopskip@length{\mdf@splittopskip}
}



\newcommand*\mdf@splitbottomskip{\z@}
\newcommand*\mdfl@splitbottomskip{}
\newlength\mdf@splitbottomskip@length
\deflength\mdf@splitbottomskip@length{\z@}
\define@key{mdf}{splitbottomskip}[\z@]{%
       \def\@tempa{#1}
        \md@iflength{\@tempa}%
            {\global\edef\mdfl@splitbottomskip{\the\md@templength}}%
            {\global\edef\mdfl@splitbottomskip{\the\md@templength}}
\let\mdf@splitbottomskip\mdfl@splitbottomskip
\setlength\mdf@splitbottomskip@length{\mdf@splitbottomskip}
}


%% Linienstaerken
\newcommand*\mdf@linewidth{0.4pt}
\newcommand*\mdfl@linewidth{}
\newlength\mdf@linewidth@length
\deflength\mdf@linewidth@length{0.4pt}
\define@key{mdf}{linewidth}[0.4pt]{%
       \def\@tempa{#1}
        \md@iflength{\@tempa}%
            {\global\edef\mdfl@linewidth{\the\md@templength}}%
            {\global\edef\mdfl@linewidth{\the\md@templength}}
\let\mdf@linewidth\mdfl@linewidth
\setlength\mdf@linewidth@length{\mdf@linewidth}%
\ifnumequal{\mdf@style}{1}{%
\deflength\mdf@middlelinewidth@length{\mdf@linewidth@length}%
}{}%
}

\newcommand*\mdf@innerlinewidth{\z@}
\newcommand*\mdfl@innerlinewidth{}
\newlength\mdf@innerlinewidth@length
\deflength\mdf@innerlinewidth@length{\z@}
\define@key{mdf}{innerlinewidth}[\z@]{%
       \def\@tempa{#1}
        \md@iflength{\@tempa}%
            {\global\edef\mdfl@innerlinewidth{\the\md@templength}}%
            {\global\edef\mdfl@innerlinewidth{\the\md@templength}}
\let\mdf@innerlinewidth\mdfl@innerlinewidth
\setlength\mdf@innerlinewidth@length{\mdf@innerlinewidth}
}

\newcommand*\mdf@middlelinewidth{\mdf@linewidth}
\newcommand*\mdfl@middlelinewidth{}
\newlength\mdf@middlelinewidth@length
\deflength\mdf@middlelinewidth@length{\mdf@linewidth@length}
\define@key{mdf}{middlelinewidth}[\mdf@linewidth]{%
       \def\@tempa{#1}
        \md@iflength{\@tempa}%
            {\global\edef\mdfl@middlelinewidth{\the\md@templength}}%
            {\global\edef\mdfl@middlelinewidth{\the\md@templength}}
\let\mdf@middlelinewidth\mdfl@middlelinewidth
\setlength\mdf@middlelinewidth@length{\mdf@middlelinewidth}
}

\newcommand*\mdf@outerlinewidth{\z@}
\newcommand*\mdfl@outerlinewidth{}
\newlength\mdf@outerlinewidth@length
\deflength\mdf@outerlinewidth@length{\z@}
\define@key{mdf}{outerlinewidth}[\z@]{%
       \def\@tempa{#1}
        \md@iflength{\@tempa}%
            {\global\edef\mdfl@outerlinewidth{\the\md@templength}}%
            {\global\edef\mdfl@outerlinewidth{\the\md@templength}}
\let\mdf@outerlinewidth\mdfl@outerlinewidth
\setlength\mdf@outerlinewidth@length{\mdf@outerlinewidth}
}

\newcommand*\mdf@roundcorner{\z@}
\newcommand*\mdfl@roundcorner{}
\newlength\mdf@roundcorner@length
\deflength\mdf@roundcorner@length{\z@}
\define@key{mdf}{roundcorner}[\z@]{%
       \def\@tempa{#1}
        \md@iflength{\@tempa}%
            {\global\edef\mdfl@roundcorner{\the\md@templength}}%
            {\global\edef\mdfl@roundcorner{\the\md@templength}}
\let\mdf@roundcorner\mdfl@roundcorner
\setlength\mdf@roundcorner@length{\mdf@roundcorner}
}

%Unterstuetzung der Optionen fuer pstricks
\def\mdf@psset@local{}
\define@key{mdf}{pstrickssetting}{%
  \def\mdf@psset@local{#1}
}


%%Defaulunit
\DeclareStringOption[pt]{defaultunit}

%%mdframed umfasst ntheorem-Umgebung ja/nein
\DeclareBoolOption{ntheorem}

\DeclareBoolOption[true]{topline}
\DeclareBoolOption[true]{leftline}
\DeclareBoolOption[true]{bottomline}
\DeclareBoolOption[true]{rightline}


%%FARBEN
\DeclareStringOption[none]{xcolor}
\DeclareStringOption[black]{linecolor}
\DeclareStringOption[white]{backgroundcolor}
\DeclareStringOption[black]{fontcolor}
\DeclareStringOption[\mdf@linecolor]{innerlinecolor}
\DeclareStringOption[\mdf@linecolor]{outerlinecolor}
\DeclareStringOption[\mdf@backgroundcolor]{middlelinecolor}


\DeclareDefaultOption{%
   \md@PackageWarning{Unknown Option '\CurrentOption' for mdframed}}


%%==================================================%%
%%========== ENDE DER OPTIONENDEKLARATION ==========%%
%%==================================================%%

\ProcessKeyvalOptions*
\newcommand*{\mdfsetup}{\setkeys{mdf}}
\mdfsetup{globalstyle=0}

%%==================================================%%
%%========Sicherstellen der key-value-Syntax========%%
%%==================================================%%
\AtBeginDocument{
 \@ifpackageloaded{xcolor}{%
    \let\mdf@xcolor\@empty %ignoriere die Eingabe der Optionen
    }{%
     \def\@tempa{none}
    \ifx\mdf@xcolor\@tempa
    \else
     \PassOptionsToPackage{\mdf@xcolor}{xcolor}
     \RequirePackage{xcolor}
   \fi
 }
}



%%Farbabkuerzungen:
\newcommand*\mdf@@linecolor{\color{\mdf@linecolor}}
\newcommand*\mdf@@backgroundcolor{
    \ifx\mdf@backgroundcolor\@empty
    \else
         \color{\mdf@backgroundcolor}
    \fi}
\newcommand*\mdf@@fontcolor{\color{\mdf@fontcolor}}
\newcommand*\mdf@@innerlinecolor{\color{\mdf@innerlinecolor}}
\newcommand*\mdf@@outerlinecolor{\color{\mdf@outerlinecolor}}
\newcommand*\mdf@@middlelinecolor{\color{\mdf@middlelinecolor}}

%%==================================================%%
%%======= Laden der gewuenschten Style-Datei =======%%
%%==================================================%%
\ifcase\mdf@style\relax%
        \input{md-frame-0.mdf}%
      \or%
        \input{md-frame-1.mdf}%
      \or%        
        \md@PackageWarning{The style number\mdf@style does not exist\MessageBreak
                           mdframed ues instead style=0 \mdframedpackagename}%
        \input{md-frame-1.mdf}%
      \or% 
        \input{md-frame-3.mdf}%
      \else%
       \IfFileExists{md-frame-\mdf@style.mdf}{%
             \input{md-frame-\mdf@style.mdf}%
           }{%
            \input{md-frame-1.mdf}%
            \md@PackageWarning{The style number \mdf@style does not exist\MessageBreak
                           mdframed ues instead style=0 \mdframedpackagename}%
          }%
\fi%


%%==================================================%%
%%===Globale Umgebung -- noch keine Modifikation ===%%
%%==================================================%%
\def\md@margin@startenv{% latex.ltx -> \@startsection
    \if@noskipsec \leavevmode  \fi
    \par%\kern-\lastskip%
    \@tempskipa -\mdf@skipabove@length\relax
    \@afterindenttrue
    \ifdim \@tempskipa < \z@
      \@tempskipa -\@tempskipa \@afterindentfalse%
    \fi
    \if@nobreak
      \everypar{}%
    \else
      \addpenalty\@secpenalty\addvspace\@tempskipa%
      \par\kern-\ht\strutbox
    \fi%
}%


\def\mdframed{%
   \@ifnextchar[%]
       \mdframed@i\mdframed@ii}%

\def\mdframed@ii{\mdframed@i[]}%
\def\mdframed@i[#1]{% default-Umgebung
   \mdfsetup{#1}%%
   \md@margin@startenv%
   \ifmdf@ntheorem%       %%% Pruefen ob ntheorem gesetzt ist
   \ifundef{\theorempreskipamount}%
          {\md@PackageWarning{You have not loaded ntheorem yet}}%
          {\setlength{\theorempreskipamount}{0pt}%
           \setlength{\theorempostskipamount}{0pt}}%
   \fi%
   \ifnumequal{\mdf@style}{0}% 
   {\deflength{\mdf@innerlinewidth@length}{\z@}%
    \deflength{\mdf@middlelinewidth@length}{\mdf@linewidth@length}%
    \deflength{\mdf@outerlinewidth@length}{\z@}%
    \let\mdf@innerlinecolor\mdf@linecolor%
    \let\mdf@middlelinecolor\mdf@linecolor%
    \let\mdf@outerlinecolor\mdf@linecolor%
   }{}%
   \ifnumequal{\mdf@style}{3}% 
   {\deflength{\mdf@innerlinewidth@length}{\z@}%
   \deflength{\mdf@middlelinewidth@length}{\mdf@linewidth}%
    \deflength{\mdf@outerlinewidth@length}{\z@}%
    \let\mdf@innerlinecolor\mdf@linecolor%
   }{}%
   \mdframed@global@env%
   }%

\def\endmdframed{\endmdframed@global@env\endtrivlist%
\vspace{\mdf@skipbelow@length}}%

%%==================================================%%
%%==Deklaration diverser Eingabe und Hilfsparameter=%%
%%==================================================%%

\newskip\md@temp@skip@a      \md@temp@skip@a\z@    %% Hilfslaenge

\newlength\md@verticalmarginwhole@length

\newlength\mdf@xmargin@length%
\newlength\mdf@ymargin@length%
\newlength\mdfboxheight%                            %% Berechnungsvariable tikz
\newlength\mdfboxwidth%                             %% Berechnungsvariable tikz


\newlength\mdfboundingboxheight
\newlength\mdfboundingboxwidth
\newlength\mdfpositionx
\newlength\mdfpositiony



\providecommand*\ptTps{}


%%==================================================%%
%%=================== Kommentare ===================%%
%%==================================================%%

\chardef\md@arrayparboxrestore=\catcode`\|   % for debug
\catcode`\|=\catcode`\%                      % (debug: insert space after backslash)
%% Kommentare werden im Code mit | gekennzeichnet


%%==================================================%%
%%================= Platz auf Seite ================%%
%%==================================================%%
\newlength\md@freevspace@length
\def\md@freepagevspace{%
     \ifdimequal{\pagegoal}{\maxdimen}%
          {%
            \setlength{\md@freevspace@length}{\vsize}%
          }{
            \setlength{\md@freevspace@length}{\pagegoal}%
            \addtolength{\md@freevspace@length}{-\pagetotal}%
          }%
}

%%==================================================%%
%================= Breite der BOX =================%%
%%==================================================%%

% edge-leftmargin-outerlinewith-middlelinewidth-innerlinewidth-innerleftmargin-TEXTBREITE-
% innerrightmargin-innerlinewidth-middlelinewidth-outelinewith-edge
\newlength\md@horizontalspaceofbox
\def\md@horizontalmargin@equation{%
    \setlength{\md@horizontalspaceofbox}{\hsize}
    \addtolength{\md@horizontalspaceofbox}{%
                         -\mdf@leftmargin@length%
                         -\mdf@outerlinewidth@length%
                         -\mdf@middlelinewidth@length%
                         -\mdf@innerlinewidth@length%
                         -\mdf@innerleftmargin@length%
                         -\mdf@innerrightmargin@length%
                         -\mdf@innerlinewidth@length%
                         -\mdf@middlelinewidth@length%      
                         -\mdf@outerlinewidth@length%
                         -\mdf@rightmargin@length%
                        }%
  \ifboolexpr{ test {\ifnumequal{\mdf@style}{0}} or test {\ifnumequal{\mdf@style}{3}}}%
           {
           \notbool{mdf@leftline}{\addtolength{\md@horizontalspaceofbox}{%
                                    \mdf@innerlinewidth@length%
                                    +\mdf@middlelinewidth@length%      
                                    +\mdf@outerlinewidth@length%
                                 }}{}%
           \notbool{mdf@rightline}{\addtolength{\md@horizontalspaceofbox}{%
                                    \mdf@innerlinewidth@length%
                                    +\mdf@middlelinewidth@length%      
                                    +\mdf@outerlinewidth@length%
                                  }}{}%
    }{}%
    \advance\md@horizontalspaceofbox by - \width\md@arrayparboxrestore%
    %%% Beruecksichtigung, dass Auszaehlung bzw. list-Umgebung enthalten
    \ifdimless{\md@horizontalspaceofbox}{3cm}{\md@PackageWarning{You have only a width of 3cm}}{}
    \hsize=\md@horizontalspaceofbox%
}




%%==================================================%%
%%========= Seitenparameter und Strafpunkte ========%%
%%==================================================%%
\def\md@penalty@startenv{%
 \begingroup%
   \skip@\lastskip%                             %%% lastskip nur ungleich null nach section, list, figure, usw.
   \if@nobreak%
   \else 
      \penalty9999 % updates \page parameters <-pruefen
      \ifdim\pagefilstretch=\z@                 %%% pagefilstretch ist ein internes Register fuer den
                                                %%% Seitenumbruch. Es entaehlt den akkumulierten (gespeicherten) fil-Anteil
                                                %%% auf der aktuellen Seite
         \ifdim\pagefillstretch=\z@             %%% pagefillstretch ist ein internes Register fuer den
                                                %%% Seitenumbruch. Es entaehlt den akkumulierten (gespeicherten) fill-Anteil
                                                %%% auf der aktuellen Seite
            %%% nicht unendlich dehnbar, so hier foerdern eines Seitenumbruches
            \edef\@tempa{\the\skip@}%
            \edef\@tempb{\the\z@skip}%
            \ifx\@tempa\@tempb                  %%% ???????
                  \penalty-30%
            \else
                  \vskip-\skip@%
                  \penalty-30%
                  \vskip\skip@%
            \fi
         \fi
      \fi
    \penalty\z@%
    % Give a stretchy breakpoint that will always be taken in preference
    % to the \penalty 9999 used to update page parameters.  The cube root
    % of 10000/100 indicates a multiplier of 0.21545, but the maximum 
    % calculated badness is really 8192, not 10000, so the multiplier
    % is 0.2301. 
    \advance\skip@ \z@ plus-.5\baselineskip%
    \advance\skip@ \z@ plus-.231\height%
    \advance\skip@ \z@ plus-.231\skip@%
    \advance\skip@ \z@ plus-.231\topsep%
    \vskip-\skip@ \penalty 1800 \vskip\skip@%
  \fi
 \addvspace{\topsep}%
 \endgroup%
 % clear out pending page break
 \nobreak \vskip 2\baselineskip \vskip\height%     %%%\@M=10000
 \penalty9999 \vskip -2\baselineskip \vskip-\height%
 \penalty9999 % updates \pagetotal
}%


%%==================================================%%
%%============Start der globalen Umgebung===========%%
%%==================================================%%
\newskip\md@temp@frame@hsize \md@temp@frame@hsize=0pt%
\newskip\md@temp@frame@vsize \md@temp@frame@vsize=0pt%

\def\mdframed@global@env{\relax%
   \let\width\z@%
   \let\height\z@%
   \md@penalty@startenv%
   \def\@doendpe{\@endpetrue%                      %%% SIEHE LATEX.ltx -- ersten Absatz ignorieren
                 \def\par{\@restorepar\par\@endpefalse}%
                 \everypar{{\setbox\z@\lastbox}\everypar{}\@endpefalse}%
                }%
   \md@horizontalmargin@equation%
   \setbox\@tempboxa%
       \vbox\bgroup\@doendpe%
                 \begingroup%                %%% zweites begingroup noetig, dass fontcolor gesetzt werden kann
                 \mdf@@fontcolor%            %%% Setzen der Schriftfarbe
                 \textwidth\md@horizontalspaceofbox \columnwidth\md@horizontalspaceofbox%
}%

\def\endmdframed@global@env{\par%
     \kern\z@%
     \hrule\@width\md@horizontalspaceofbox\@height\z@%   
     \penalty-100 % put depth into height
   \endgroup%
 \egroup%
 \begingroup%
  \mdf@@fontcolor%
  \setbox\@tempboxa\vbox{\unvbox\@tempboxa}
  \md@put@frame%
 \endgroup%
}

%%==================================================%%
%%===========Ausgaberoutine -> Berechnung===========%%
%%==================================================%%

%% \md@put@frame nimmt den Inhalt der \@tempboxa und packt alles oder nur einen Teil
%% auf die Seite mit dem Rahmen.
%% Es ist rekursiv, solange alles von der \@tempboxa aufgebraucht ist (\@tempboxa muss die Tiefe 0 haben.)
%% Erste Iteration: Versuche alles in einen Rahmen zu bekommen. Falls es nicht passt, 
%% splitte es fuer die erste Rahmenumgebung
%% Spaetere Iteration: Versuche alles in den letzten Rahmen zu bekommen. Falls es nicht passt,
%% splitte es erneut. (Versuchsstadium -- Da bisher nur Anfang und Ende enthalten)



\def\md@put@frame{\relax%
   \md@freepagevspace
   \ifdimless{\md@freevspace@length}{1.999\baselineskip}
             {\md@PackageInfo{Not enough space on this page}%die Seite hat nur noch minimal Platz
              \clearpage%
              \md@put@frame
             }{%
               %Hier berechnung Box-Inhalt+Rahmen oben und unten
              \setlength{\md@verticalmarginwhole@length}{\ht\@tempboxa+\dp\@tempboxa}%
              \addtolength{\md@verticalmarginwhole@length}{%
                 \mdf@outerlinewidth@length%
                +\mdf@middlelinewidth@length%
                +\mdf@innerlinewidth@length%
                +\mdf@innertopmargin@length%
                +\mdf@innerbottommargin@length%
                +\mdf@innerlinewidth@length%
                +\mdf@middlelinewidth@length%
                +\mdf@outerlinewidth@length%
                }%
                \ifnumequal{\mdf@style}{0}%
                {\ifbool{mdf@topline}{}%
                   {\addtolength{\md@verticalmarginwhole@length}{-\mdf@middlelinewidth@length}%
                   }%
                 \ifbool{mdf@bottomline}{}%
                   {\addtolength{\md@verticalmarginwhole@length}{-\mdf@middlelinewidth@length}%
                   }%
                }{}              
                \ifnumequal{\mdf@style}{3}%
                {\ifbool{mdf@topline}{}%
                   {\addtolength{\md@verticalmarginwhole@length}{-\mdf@middlelinewidth@length}%
                   }%
                 \ifbool{mdf@bottomline}{}%
                   {\addtolength{\md@verticalmarginwhole@length}{-\mdf@middlelinewidth@length}%
                   }%
                }{}
                \ifdimless{\md@verticalmarginwhole@length}{\md@freevspace@length}%
                {\md@putbox@single}%passt auf Seite
                {\md@put@frame@i}%passt nicht auf Seite
             }
}

\def\md@put@frame@i{%Box muss gesplittet werden -- Ausgabe der ersten Teilbox
      %Berechnung der Splittgroesse -- Linien und Abstand oben
      \md@freepagevspace
      \setlength{\dimen@}{\md@freevspace@length}%
      \addtolength{\dimen@}{%
                -\mdf@outerlinewidth@length%
                -\mdf@middlelinewidth@length%
                -\mdf@innerlinewidth@length%
                -\mdf@innertopmargin@length%
                -\mdf@splitbottomskip@length%
                }%
      \ifnumequal{\mdf@style}{0}%
                {\ifbool{mdf@topline}{}%
                   {\addtolength{\dimen@}{+\mdf@middlelinewidth@length}%
                   }%
                }{}
       \ifnumequal{\mdf@style}{3}%
                {\ifbool{mdf@topline}{}%
                   {\addtolength{\dimen@}{\mdf@middlelinewidth@length}%
                   }%
                }{}
       \ifdimless{\ht\@tempboxa+\dp\@tempboxa}{\dimen@}%
         {\md@PackageWarning{You got a bad break\MessageBreak
                             you have to change it manually\MessageBreak
                             by changing the text, the space\MessageBreak
                             or something else}%
         \addtolength{\dimen@}{-1.8\baselineskip}
         }{}%
         \addtolength{\dimen@}{-\pageshrink}%Box darf nicht zu GroÃ� werden.
         \boxmaxdepth\z@ \splittopskip\mdf@splittopskip@length%
         \setbox\tw@\vsplit\@tempboxa to \dimen@
         \setbox\tw@\vbox{\unvbox\tw@}%
         \ifdimgreater{\ht\tw@+\dp\tw@}{\dimen@}{%Falsch gesplittet
             \setlength\dimen@i{\dimen@}
             \addtolength{\dimen@}{-\ht\tw@-\dp\tw@}
             \addtolength\dimen@i{0.5\dimen@}
             \boxmaxdepth\z@ \splittopskip\z@%
             \setbox\@tempboxa\vbox{\unvbox\tw@\unvbox\@tempboxa}
             \boxmaxdepth\z@ \splittopskip\mdf@splittopskip@length%
             \setbox\tw@\vsplit\@tempboxa to \dimen@i
             \setbox\tw@\vbox{\unvbox\tw@}%
             }{}%
         \setbox\@tempboxa\vbox{\unvbox\@tempboxa}%PRUEFEN!!!!
         \ifvoid\@tempboxa
           \md@PackageWarning{You got a bad break\MessageBreak
                               because the splittet box is empty\MessageBreak
                               You have to change the page settings\MessageBreak
                               like enlargethispage or something else}%
         \fi
         \ifdimequal{\wd\tw@}{0pt}%%pruefe, ob erste Box leer ist
            {\clearpage%
             \md@put@frame}%
          {\md@putbox@first%%Groesse des Splittens passt
           \eject%\clearpage%
           \md@put@frame@ii}%
}


\def\md@put@frame@ii{%Ausgabe der mittleren Box(en) wenn vorhanden
  \setlength{\md@freevspace@length}{\vsize}%
  \setlength{\dimen@}{\ht\@tempboxa+\dp\@tempboxa}%
  \addtolength{\dimen@}{%%Addition der Linien unten
                 \mdf@outerlinewidth@length%
                +\mdf@middlelinewidth@length%
                +\mdf@innerlinewidth@length%
                +\mdf@innerbottommargin@length%
                }%
   \ifboolexpr{( bool {mdf@bottomline} )
               and
               (  test {\ifnumequal{\mdf@style}{0}} 
                  or
                  test {\ifnumequal{\mdf@style}{3}}
              )
              }%
              {}{\addtolength{\dimen@}{-\mdf@middlelinewidth@length}}%
    \ifdimgreater{\dimen@}{\md@freevspace@length}%
    {%
        \addtolength{\md@freevspace@length}{%%Abzug der Linien unten
                    -\mdf@splitbottomskip@length%
                    }%
        \boxmaxdepth\z@ \splittopskip\mdf@splittopskip@length%
        \setbox\tw@\vsplit\@tempboxa to \md@freevspace@length%
        \setbox\tw@\vbox{\unvbox\tw@}%PRUEFEN!!!
        \setbox\@tempboxa\vbox{\unvbox\@tempboxa}%PRUEFEN!!!!
        \ifvoid\@tempboxa\relax%
           \md@PackageWarning{You got a bad break\MessageBreak
                               because the splittet box is empty\MessageBreak
                               You have to change the settings}%
         \fi%
        \md@putbox@middle%
        \clearpage\md@put@frame@ii%
     }%Hier die Ausgabe der mittleren Box
     {\ifdimequal{\wd\@tempboxa}{\z@}{\md@PackageWarning{You got a bad break\MessageBreak
                               because the splittet box is empty\MessageBreak
                               You have to change the settings}%
                   }{}%
      \md@putbox@second}%Hier kommt die Ausgabe der letzten Box
}




\catcode`\|=\md@arrayparboxrestore  %%%????




% \md@arrayparboxrestore has parts of \@parboxrestore, performing a similar but 
% less complete restoration of a default layout.  See how it is used in the 
% "settings" argument of \MakeFrame.  Though not a parameter, \hsize 
% should be set to the desired total line width available inside the
% frame before invoking \md@arrayparboxrestore.  
\def\md@arrayparboxrestore{%
   %%%AUS ltboxes.dtx -> \@arrayparboxrestore
   \let\if@nobreak\iffalse
   \let\if@noskipsec\iffalse  
   \let\-\@dischyph                         %%%Default \let\@dischyph=\-
   \let\'\@acci\let\`\@accii\let\=\@acciii  %%%Default: \let\@acci\' \let\@accii\` \let\@acciii\= <- Sicher gehen
                                            %%%dass Defaultwerte erhalten sind
                                            %%%Scheinen Mathesymbole zu sein ???
   % Test ob Listenumgebung enthalten ist
   \ifnum \ifdim\@totalleftmargin>\z@ 1\fi  %%%In latex.ltx->totalleftmargin=\z@, ausser in list-Umgebung:
                                            %%%\advance\@totalleftmargin \leftmargin
          \ifdim\rightmargin     >\z@ 1\fi  %%%Default \rightmargin=\z@, Ausnahme: quote usw.
          \ifnum\@listdepth      >0   1\fi  %%%Zaehler fuer Listentiefe -> Keine Liste \@listdepth=0 sonst, je Ebene +1
           0>\z@                            %%%Ist ein Parameter erfuellt, dann ist es eine Listenumgebung
     \@setminipage                          %%%Passform rund um das Element
     % Nun wird versucht, Aenderungen der Breite von \hsize entsprechend der Listenparameter zu uebergeben.
     % Dies ist defizitaer, denn eine erweiterte Moeglichkeit, Aenderungen der Textdimension anzugegeben
     % ist (noch) nicht vorgesehen, insbesondere keine getrennte linke / rechte Einstellung.
     \advance\linewidth-\columnwidth \advance\linewidth\md@horizontalspaceofbox
     \parshape\@ne \@totalleftmargin \linewidth %%% parshape definiert das Aussehen  eines Absatzes Zeile fuer Zeile.
                                                %%% Seine Parameterversorgung geschieht mittels der folgenden Syntax:
                                                %%% \parshape = n i1 l1 i2 l2 ... in ln.
                                                %%% Dabei gibt der Parameter n an, fuer wieviele Zeilen Definitionspaare folgen.
                                                %%% Jedes Definitionspaar besteht aus der Angabe i_j fuer den Einzug und
                                                %%% der Laengenangabe l_j fuer die entsprechende Zeile. Sind mehr als n Zeilen
                                                %%% vorhanden, so wird die letzte Angabe stets weiter verwendet
   \else % Not in list
     \linewidth=\md@horizontalspaceofbox
   \fi
   \sloppy
}

%%==================================================%%
%%= Sicherstellen, dass Optionen nur global setzbar=%%
%%==================================================%%

\DisableKeyvalOption[%  
  action=warning,  
  package=mdframed,    
]{mdf}{globalstyle}%


\DisableKeyvalOption[%  
  action=warning,  
  package=mdframed,    
]{mdf}{xcolor}%


\endinput
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
EOF
EOF
EOF
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\begin{tabulary}{\linewidth}{|>{\RaggedRight}X|>{\RaggedRight}X|>{\RaggedRight}X|>{\RaggedRight}X|>{\RaggedRight}X|>{\RaggedRight}X|>{\RaggedRight}X|>{\RaggedRight}X|>{\RaggedRight}X|>{\RaggedRight}X|>{\RaggedRight}X|>{\RaggedRight}X|} \hline 
{\bfseries \hspace*{0pt}\ignorespaces{} Stand jeweils 31. Dezember }&\hspace*{0pt}\ignorespaces{} 2003 &\hspace*{0pt}\ignorespaces{} 2004 &\hspace*{0pt}\ignorespaces{} 2005 &\hspace*{0pt}\ignorespaces{} 2006 &\hspace*{0pt}\ignorespaces{} 2007 &\hspace*{0pt}\ignorespaces{} 2008 &\hspace*{0pt}\ignorespaces{} 2009\myfootnote{\myfnhref{http://de.wikibooks.org/wiki/\%3AVorlage\%3AInternetquelle}{Vorlage:Internetquelle}} &\hspace*{0pt}\ignorespaces{} 2010\myfootnote{} &\hspace*{0pt}\ignorespaces{} 2011 &\hspace*{0pt}\ignorespaces{} Anmerkung &\hspace*{0pt}\ignorespaces{} \endhead  \hline 
\hspace*{0pt}\ignorespaces{} Konzern\myhref{http://de.wikibooks.org/wiki/Erl\%F6s}{umsatz} (Mrd.{\mbox{$~$}}€) &\hspace*{0pt}\ignorespaces{} 23,029 &\hspace*{0pt}\ignorespaces{} 23,962 &\hspace*{0pt}\ignorespaces{} 25,055 &\hspace*{0pt}\ignorespaces{} 30,053 &\hspace*{0pt}\ignorespaces{} 31,309 &\hspace*{0pt}\ignorespaces{} 33,452 &\hspace*{0pt}\ignorespaces{} 29,335 &\hspace*{0pt}\ignorespaces{} 34,410 &\hspace*{0pt}\ignorespaces{} 37,979 &\hspace*{0pt}\ignorespaces{} \\ \hline 
\hspace*{0pt}\ignorespaces{} Konzernergebnis (Mrd.{\mbox{$~$}}€) &\hspace*{0pt}\ignorespaces{} –0,245 &\hspace*{0pt}\ignorespaces{} 0,180 &\hspace*{0pt}\ignorespaces{} 0,611 &\hspace*{0pt}\ignorespaces{} 1,680 &\hspace*{0pt}\ignorespaces{} 1,716 &\hspace*{0pt}\ignorespaces{} 1,321 &\hspace*{0pt}\ignorespaces{} 0,830 &\hspace*{0pt}\ignorespaces{} 1,058 &\hspace*{0pt}\ignorespaces{} 1,332 &\hspace*{0pt}\ignorespaces{} \\ \hline 
\hspace*{0pt}\ignorespaces{} Konzernbilanzsumme (Mrd.{\mbox{$~$}}€) &\hspace*{0pt}\ignorespaces{} 47,647 &\hspace*{0pt}\ignorespaces{} 47,616 &\hspace*{0pt}\ignorespaces{} 47,101 &\hspace*{0pt}\ignorespaces{} 48,440 &\hspace*{0pt}\ignorespaces{} 48,529 &\hspace*{0pt}\ignorespaces{} 48,193 &\hspace*{0pt}\ignorespaces{} 47,303 &\hspace*{0pt}\ignorespaces{} 52,003 &\hspace*{0pt}\ignorespaces{} 51,791 &\hspace*{0pt}\ignorespaces{} \\ \hline 
\hspace*{0pt}\ignorespaces{} Mitarbeiter &\hspace*{0pt}\ignorespaces{} 242.759 &\hspace*{0pt}\ignorespaces{} 225.512 &\hspace*{0pt}\ignorespaces{} 216.389 &\hspace*{0pt}\ignorespaces{} 229.000 &\hspace*{0pt}\ignorespaces{} 237.078 &\hspace*{0pt}\ignorespaces{} 240.242 &\hspace*{0pt}\ignorespaces{} 239.828 &\hspace*{0pt}\ignorespaces{} 276.310 &\hspace*{0pt}\ignorespaces{} 285.319&\hspace*{0pt}\ignorespaces{} \\ \hline 
\hspace*{0pt}\ignorespaces{} Betriebsstellen (Bahnhöfe, Haltepunkte u.{\mbox{$~$}}a.) &\hspace*{0pt}\ignorespaces{} 5.665 &\hspace*{0pt}\ignorespaces{} 5.697 &\hspace*{0pt}\ignorespaces{} 5.707 &\hspace*{0pt}\ignorespaces{} 5.730 &\hspace*{0pt}\ignorespaces{} 5.699 &\hspace*{0pt}\ignorespaces{} 5.718 &\hspace*{0pt}\ignorespaces{} 5.707 &\hspace*{0pt}\ignorespaces{} 5.700 &\hspace*{0pt}\ignorespaces{} 5.685 &\hspace*{0pt}\ignorespaces{} \\ \hline 
\hspace*{0pt}\ignorespaces{} Unternehmenseigenes Schienennetz (km) &\hspace*{0pt}\ignorespaces{} 35.593 &\hspace*{0pt}\ignorespaces{} 34.718 &\hspace*{0pt}\ignorespaces{} 34.211 &\hspace*{0pt}\ignorespaces{} 34.122 &\hspace*{0pt}\ignorespaces{} 33.978 &\hspace*{0pt}\ignorespaces{} 33.862 &\hspace*{0pt}\ignorespaces{} 33.721 &\hspace*{0pt}\ignorespaces{} 33.723 &\hspace*{0pt}\ignorespaces{} 33.576 &\hspace*{0pt}\ignorespaces{} nahezu das gesamte \myhref{http://de.wikibooks.org/wiki/Vollbahn}{Vollbahn}netz Deutschlands\\ \hline 
\multicolumn{11}{|>{\RaggedRight}p{0.87984\linewidth}|}{\hspace*{0pt}\ignorespaces{}{\bfseries Beförderungsleistung \myhref{http://de.wikibooks.org/wiki/Personenverkehr}{Personenverkehr}:}}\\ \hline 
\hspace*{0pt}\ignorespaces{} Reisende (Mrd.) &\hspace*{0pt}\ignorespaces{} 1,682 &\hspace*{0pt}\ignorespaces{} 1,695 &\hspace*{0pt}\ignorespaces{} 1,785 &\hspace*{0pt}\ignorespaces{} 1,854 &\hspace*{0pt}\ignorespaces{} 1,835 &\hspace*{0pt}\ignorespaces{} 1,919 &\hspace*{0pt}\ignorespaces{} 1,908 &\hspace*{0pt}\ignorespaces{} 1,950 &\hspace*{0pt}\ignorespaces{} 1,981 &\hspace*{0pt}\ignorespaces{} ab 2008 inkl. Auslandsgeschäft\\ \hline 
\hspace*{0pt}\ignorespaces{} \myhref{http://de.wikibooks.org/wiki/Personenkilometer}{Personenkilometer} (Mrd.) &\hspace*{0pt}\ignorespaces{} 69,534 &\hspace*{0pt}\ignorespaces{} 70,260 &\hspace*{0pt}\ignorespaces{} 72,554 &\hspace*{0pt}\ignorespaces{} 74,788 &\hspace*{0pt}\ignorespaces{} 74,792 &\hspace*{0pt}\ignorespaces{} 77,791 &\hspace*{0pt}\ignorespaces{} 76,772 &\hspace*{0pt}\ignorespaces{} 78,582 &\hspace*{0pt}\ignorespaces{} 79,228 &\hspace*{0pt}\ignorespaces{} ab 2008 inkl. Auslandsgeschäft\\ \hline 
\multicolumn{11}{|>{\RaggedRight}p{0.87984\linewidth}|}{\hspace*{0pt}\ignorespaces{}{\bfseries Beförderungsleistung \myhref{http://de.wikibooks.org/wiki/G\%FCterverkehr}{Güterverkehr}:}}\\ \hline 
\hspace*{0pt}\ignorespaces{} Güterbeförderung (Mio.{\mbox{$~$}}Tonnen) &\hspace*{0pt}\ignorespaces{} 282,3 &\hspace*{0pt}\ignorespaces{} 283,6 &\hspace*{0pt}\ignorespaces{} 266,5 &\hspace*{0pt}\ignorespaces{} 307,6 &\hspace*{0pt}\ignorespaces{} 312,8 &\hspace*{0pt}\ignorespaces{} 378,7 &\hspace*{0pt}\ignorespaces{} 341,0 &\hspace*{0pt}\ignorespaces{} 415,4 &\hspace*{0pt}\ignorespaces{} 411,6 &\hspace*{0pt}\ignorespaces{} \\ \hline 
\hspace*{0pt}\ignorespaces{} \myhref{http://de.wikibooks.org/wiki/Tonnenkilometer}{Tonnenkilometer} (Mrd.) &\hspace*{0pt}\ignorespaces{} 79,864 &\hspace*{0pt}\ignorespaces{} 83,982 &\hspace*{0pt}\ignorespaces{} 83,111 &\hspace*{0pt}\ignorespaces{} 96,388 &\hspace*{0pt}\ignorespaces{} 98,794 &\hspace*{0pt}\ignorespaces{}113,634 &\hspace*{0pt}\ignorespaces{} 93,948 &\hspace*{0pt}\ignorespaces{}105,794 &\hspace*{0pt}\ignorespaces{} 111,980 &\hspace*{0pt}\ignorespaces{} \\ \hline 
\multicolumn{11}{|>{\RaggedRight}p{0.87984\linewidth}|}{\hspace*{0pt}\ignorespaces{}{\bfseries Beförderungsleistung DB-{}Schienennetz (\myhref{http://de.wikibooks.org/wiki/DB\%20Netz\%20AG}{DB Netz AG}):}}\\ \hline 
\hspace*{0pt}\ignorespaces{} Trassenkilometer DB-{}Züge (Mio.) &\hspace*{0pt}\ignorespaces{} 917,8 &\hspace*{0pt}\ignorespaces{} 912,7 &\hspace*{0pt}\ignorespaces{} 887,7 &\hspace*{0pt}\ignorespaces{} 888 &\hspace*{0pt}\ignorespaces{}1.050 &\hspace*{0pt}\ignorespaces{}1.043 &\hspace*{0pt}\ignorespaces{}1.003 &\hspace*{0pt}\ignorespaces{}1.034 &\hspace*{0pt}\ignorespaces{}1.051 &\hspace*{0pt}\ignorespaces{}Fahrkilometer aller Zuggattungen\\ \hline 
\hspace*{0pt}\ignorespaces{} Trassenkilometer externer Unternehmen (Mio.) &\hspace*{0pt}\ignorespaces{} 71 &\hspace*{0pt}\ignorespaces{} 88 &\hspace*{0pt}\ignorespaces{}110 &\hspace*{0pt}\ignorespaces{}128 &\hspace*{0pt}\ignorespaces{}147 &\hspace*{0pt}\ignorespaces{}162 &\hspace*{0pt}\ignorespaces{}170 &\hspace*{0pt}\ignorespaces{}195&\hspace*{0pt}\ignorespaces{}219&\hspace*{0pt}\ignorespaces{}\\ \hline 
\end{tabulary}









headers/babel.tex~

\HyphSubstLet{ngerman}{ngerman-x-latest}
\usepackage[ngerman]{babel}
\newcommand{\mychapterbabel}{Kapitel}
\newcommand{\mypagebabel}{auf Seite}
\newcommand{\myfigurebabel}{Abb.}
\newcommand{\mylangbabel}{ngerman}
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% Syntax Highlightling

%\DefineShortVerb[commandchars=\\\{\}]{\|}
\DefineVerbatimEnvironment{Highlighting}{Verbatim}{commandchars=\\\{\}}
% Add ',fontsize=\small' for more characters per line
\newenvironment{Shaded}{\begin{scriptsize}}{\end{scriptsize}}
\newcommand{\KeywordTok}[1]{\textbf{{#1}}}
\newcommand{\DataTypeTok}[1]{\underline{{#1}}}
\newcommand{\DecValTok}[1]{{#1}}
\newcommand{\BaseNTok}[1]{{#1}}
\newcommand{\FloatTok}[1]{{#1}}
\newcommand{\CharTok}[1]{{#1}}
\newcommand{\StringTok}[1]{{#1}}
\newcommand{\CommentTok}[1]{\textit{{#1}}}
\newcommand{\OtherTok}[1]{{#1}}
\newcommand{\AlertTok}[1]{\textbf{{#1}}}
\newcommand{\FunctionTok}[1]{{#1}}
\newcommand{\RegionMarkerTok}[1]{{#1}}
\newcommand{\ErrorTok}[1]{\textbf{{#1}}}
\newcommand{\NormalTok}[1]{{#1}}
\newcommand{\myfigurewithoutcaption}[1]{{\bfseries \myfigurebabel{ }#1}}
\newcommand{\myfigurewithcaption}[2]{{\bfseries \myfigurebabel{ }#1{\quad}}#2}

% Definition der Fussnoten
% ------------------------
%\KOMAoptions{footnotes=multiple}


\DeclareTextSymbol{\textlongs}{TS1}{115} 

\deffootnote[2.2em]{2.2em}{0em}{\makebox[2.2em][l]{\thefootnotemark}}

\newcommand{\badchar}[1]
{\textbf{?}}


\newcommand{\myplainurl}[1]
{{\ttfamily  \url{#1}}}


\newcommand{\myfnhref}[2]
{{#2} \^{}{\{\ttfamily  \url{#1}\}} }

\newcommand{\mymchref}[2]
{}


\newcommand{\mytabhref}[2]
{{#2}\protect\footnote{\ttfamily \url{#1} }}
%{\textsc{#2}}


\newcommand{\myfnlref}[2]
{{#2} \^{}\{\mychapterbabel \ref{#1} \mypagebabel {$\text{}$} \pageref{#1}\}}

\newlength{\fnwidth}
\setlength{\fnwidth}{\linewidth}
\addtolength{\fnwidth}{-30mm}

\newcommand{\myhref}[2]
{{#2}\protect\footnote{    \begin{minipage}{\fnwidth} \ttfamily \url{#1}  \end{minipage}}} 

\newcommand{\mylref}[2]
{{#2}\protect\footnote{\mychapterbabel {$\text{}$} \ref{#1} \mypagebabel {$\text{}$} \pageref{#1}}}

\newcommand{\myfnsref}[2]
{\text{#2} \^{}\{\text{#1} \}}

\newcommand{\mysref}[2]
{\text{#2}\protect\footnote{#1}}

\newcommand{\TickYes}{\checkmark}


% Kompatibilität, damit myfootnote nichts ins Leere läuft
\newcommand{\myfootnote}[1]
%{\footnote{\quad{}#1}}
{\footnote{#1}}


% Auflistungen
% ------------
% Standardvorschlag für itemize
%\newenvironment{myitemize}{\begin{itemize}}{\end{itemize}}
%\newenvironment{myenumerate}{\begin{enumerate}}{\end{enumerate}}
\newenvironment{myquote}{\begin{itemize}[{}]}{\end{itemize}}
\newenvironment{myblockquote}{\begin{itemize}[{\quad}]}{\end{itemize}}

\newenvironment{mydescription}{

\begin{inparablank}}{\end{inparablank}} 
% Alternativen ohne Einrückung
\newenvironment{myitemize}{\begin{compactitem}[\textbullet]}{\end{compactitem}}
\newenvironment{myenumerate}{\begin{compactenum}}{\end{compactenum}}

% einige weitere Festlegungen
% ---------------------------
% \breakslash is used for URLs to allow linebreaking
\newcommand{\mybreakslash}{\discretionary{/}{}{/}}

\newlength{\mylength}
\newlength{\myhight}
\newlength{\myshadingheight}
\newcommand{\myoverline}[1]
{\settowidth{\mylength}{#1} \settoheight{\myhight}{#1}
\makebox[-3pt][l]{#1}
\rule[\myhight+1pt]{\mylength}{0.15mm}}

% Teile von Büchern
\newcommand{\mypart}[1]
%{\part{#1}}
{\addtocontents{toc}{\protect\vspace{7.5mm} \textbf{\Large {#1}}}}

% minitoc vorbereiten, aber standardmäßig unterdrücken
\newcommand{\myminitoc}{}

% Haupttitel
% ----------
%\newcommand{\mymaintitle}[1]
%{\definecolor{shadecolor}{gray}{0.9}\begin{shaded}
%\begin{center}
%\Huge \bfseries 
%#1 
%\end{center}
%\end{shaded}}

%\newcommand{\mysubtitle}[1]
%{\begin{center}
%\LARGE \bfseries 
%#1
%\end{center}}

\newcommand{\mysubtitle}[1]{\subtitle{#1}}
\newcommand{\mymaintitle}[1]{\title{#1}}
\newcommand{\myauthor}[1]{\author{#1}}


% Metadaten
% ---------
\newcommand{\fetchurlcaption}[0]
{\mysref{In den Metadaten erläutert unter: {\itshape Adresse der elektronischen Ressource zur Abholung (O)}.}{URL zur Abholung}}

\newcommand{\bookcaption}[0]
{\mysref{In den Metadaten erläutert unter: {\itshape Adresse der elektronischen Ressource (O)}.}{Buch (Hauptseite)}}

\newcommand{\functionalgroupcaption}[0]
{\mysref{In den Metadaten erläutert unter: {\itshape Angaben zum Inhalt: DDC-Sachgruppe der Deutschen Nationalbibliografie oder Warengruppen-Systematik des Deutschen Buchhandels (O)}.}{Sachgruppe(n)} }

\newcommand{\futhertopicscaption}[0]
{\mysref{In den Metadaten erläutert unter: {\itshape Angaben zum Inhalt: weitere Klassifikationen / Thesauri (F)}.}{Weitere Themen}}

\newcommand{\mainauthorscaption}[0]
{Hauptautor(en)}

\newcommand{\projecttexniciancaption}[0]
{Betreuer}

\newcommand{\organizationscaptions}[0]
{\mysref{In den Metadaten erläutert unter: {\itshape Beteiligte Organisationen (F)}.}{Organisation(en)}}

\newcommand{\datecaption}[0]
{Erscheinungsdatum}

\newcommand{\issuecaption}[0]
{Ausgabebezeichnung}

\newcommand{\standardcodecaption}[0]
{Standardnummer }

\newcommand{\maintitlecaption}[0]
{Haupttitel}

\newcommand{\publishercaption}[0]
{\mysref{In den Metadaten erläutert unter: {\itshape Verlag / Verlegende Stelle (O)}.}{Verlegende Stelle} }

\newcommand{\publishercitycaption}[0]
{Verlagsort}

\newcommand{\shelfcaption}[0]
{Wikibooks-Regal}

\newcommand{\sizecaption}[0]
{Umfang}


\newcommand{\Alpha}{\mathrm{A}}
\newcommand{\Beta}{\mathrm{B}}
\newcommand{\Epsilon}{\mathrm{E}}
\newcommand{\Zeta}{\mathrm{Z}}
\newcommand{\Eta}{\mathrm{H}}
\newcommand{\Iota}{\mathrm{I}}
\newcommand{\Kappa}{\mathrm{K}}
\newcommand{\Mu}{\mathrm{M}}
\newcommand{\Nu}{\mathrm{N}}
\newcommand{\Rho}{\mathrm{P}}
\newcommand{\Tau}{\mathrm{T}}
\newcommand{\Chi}{\mathrm{X}}













headers/formattings.tex~

% PDF-Links vorbereiten
\hypersetup{%a5paper,
	linkcolor=black,     % Für Links in der gleichen Seite
	urlcolor=black,      % Für Links auf URLs
	breaklinks=true,    % Links dürfen umgebrochen werden
	colorlinks=false,
	citebordercolor=0 0 0,  % Farbe für \cite
	filebordercolor=0 0 0,
	linkbordercolor=0 0 0,
	menubordercolor=0 0 0,
	urlbordercolor=0 0 0,
	pdfhighlight=/I,
	pdfborder=0 0 0,   % keine Box um die Links!
	bookmarksopen=true,
	bookmarksnumbered=true,
	frenchlinks=true
}

% nicht zu viele Silbentrennungen
\sloppy


% Waisen, Hurenkinder
\clubpenalty = 10000
\widowpenalty = 10000 
\displaywidowpenalty = 10000


% verschiedene Einstellungen
\addtolength{\skip\footins}{2ex} % Länge zwischen Fußnotenbereich und Text








main/main.tex~

\RequirePackage{hyphsubst}
\documentclass[fontsize=11pt,paper=A4,BCOR=12mm,DIV=13,open=any,listof=totoc]{scrbook}
\input{../headers/paper}
\input{../headers/packages1}
\input{../headers/babel}
\input{../headers/svg}
\input{../headers/packages2}
\input{../headers/defaultcolors}
\input{../headers/hyphenation}
\input{../headers/commands}
\usepackage{type1ec}      
\usepackage{CJKutf8}
\usepackage[overlap, CJK]{ruby}
\usepackage{CJKulem}
\input{../headers/title}
\input{../headers/options}
\input{../headers/formattings}
\input{../headers/unicodes}
\input{../headers/templates}
\input{../headers/templates-dirk}
\input{../headers/templates-chemie}

\begin{document}
\begin{CJK}{UTF8}{megafont}

\raggedbottom
\thispagestyle{empty}
\pagestyle{empty}
%\include{coverfrontpage}

%\cleardoublepage
\pagenumbering{Roman}
\maketitle
\pagestyle{scrheadings}

\setcounter{tocdepth}{\mytocdepth}
\tableofcontents 

%\cleardoublepage
\pagenumbering{arabic}

%\include{kap-vorwort}




\label{0}\chapter{Vorwort}

\myminitoc
\label{1}





\label{2}
Das Wikibook {\itshape Präparierkurs Neuroanatomie} ist auf Grundlage des Tutorials \myhref{http://www.healcentral.org/healapp/showMetadata?metadataId=40566}{ ANATOMY OF THE HUMAN BRAIN -{} A  Power-{}Point Tutorial on the Topography of the Human Brain -{}} von John A. Beal, Ph. D., Professor, Department of Cellular Biology \& Anatomy, LSUHSC-{}S entstanden. Das darin enthaltene fotografische Material ist der Ausgangspunkt dieses Wikiprojekts und setzt vorerst auch die engen Grenzen dessen, was hier gezeigt werden kann. Der kleine Kurs soll das Lernen mit Lehrbuch und Atlas ergänzen und keinesfalls ersetzen. 

Die einzelnen Abschnitte bestehen jeweils aus einem kurzen Lerntext und nachfolgend einigen Fotos (jeweils unbeschriftet und beschriftet), auf denen Sie versuchen können, das Gelesene wiederzuerkennen. (Wenn man damit nicht klar kommt, kann man sich natürlich auch erst die Bilder anschauen und dann den Text lesen.) Die Lösungen finden sich auf der Seite des beschrifteten Fotos. Klinische Hinweise sind blau unterlegt. Einige Webseiten mit Schnittbildanatomie findet man unter Weblinks.\chapter{Embryologie}

\myminitoc
\label{3}





\label{4}\section{Allgemein}
\label{5}
Die Entwicklung des Nervensystems ist ein sehr komplexes Thema und kann daher nicht in voller Breite besprochen werden. Ein Grundwissen bezüglich humaner Embryogenese wird daher vorausgesetzt. Der Leser möge sich daher zuerst allgemein über die Embryologie informieren, bevor er die Lektüre fortführt.

Die Entstehung des Nervensystems wird während der Embryogenese in drei Schritte eingeteilt:
\begin{myitemize}
\item{}  Induktion
\item{}  Neurulation
\item{}  Bläschenformation.
\end{myitemize}

\section{Induktion}
\label{6}
In der dritten Entwicklungswoche des Embryos kommt es zur Gastrulation, der Entstehung der drei Keimblätter: Ektoderm, Mesoderm, Entoderm. Die Chorda dorsalis, die durch die Abfaltung des Entoderms entsteht, und das Mesoderm {\itshape induzieren} im Ektoderm die Entstehung des Neuroektoderms. Induktion meint hier eine Auslösung eines entwicklungsphysiologischen Vorgangs.

Aus dem Neuroektoderm bildet sich die Neuralplatte. Dieses wiederum ist der Ursprung des größten Teils des Nervensystems.
\section{Neurulation}
\label{7}
Am 18. Entwicklungstag kommt es zu einer morphologischen Veränderung der Neuralplatte. Sie vertieft sich nach unten Richtung Chorda dorsalis, die sich innerhalb des Mesoderms befindet, wobei die Neuralrinne entsteht. Seitlich dieser Rinne falten sich die Neuralwülste, Übergänge der Neuralplatte zum übrigen Ektoderm, beidseitig auf. Die Vereinigung der Wülste führt zum Schluss der Neuralrinne und es entsteht das Neuralrohr. Diesen Vorgang bezeichnet man als {\itshape Neurulation}.

Oberhalb des Neuralrohrs spalten sich die zusammengewachsenen Neuralwülste als Neuralleiste vom Ektoderm ab. Die Reihenfolge der Embryonalbestandteile lauten nun wie folgt:

\begin{myitemize}
\item{}  Ektoderm
\item{}  Neuralleiste
\item{}  Neuralrohr
\item{}  Chorda dorsalis
\item{}  Entoderm
\end{myitemize}


Seitlich in Höhe der Neuralleiste, des Neuralrohrs und der Chorda dorsalis befindet sich das Mesoderm.

Das Neuralrohr ist bis zum 25. Entwicklungstag noch offen. Erst dann schließt sich das vordere Ende zum Neuroporus anterior und ein paar Tage später das hintere Ende zum Neuroporus caudalis. Ein Ausbleiben des Neuralrohrschlusses hat eine Fehlentwicklung des Embryos zur Folge. Mögliche Folgen sind beispielsweise ein Anenzephalus oder eine Spina bifida.
\section{Bläschenformation}
\label{8}
Unter der Bläschenformation versteht man die Bildung der Hirnbläschen aus dem vorderen Bereich der Neuralrohrs. Nach dem Verschluss des Neuralrohrs bilden sich die primären Hirnbläschen: Prosencephalon, Mesencephalon und Rhombencephalon. Ab dem 32. Entwicklungstag teilen sich primären weiter zu den sekundären Hirnbläschen:

\begin{myitemize}
\item{}  Prosencephalon: Telencephalon, Diencephalon
\item{}  Mesencaphalon (unterliegt keiner weiteren Unterteilung)
\item{}  Rhombencephalon: Myelencephalon, Metencephalon
\end{myitemize}
\chapter{Meningen}

\myminitoc
\label{9}





\label{10}
\section{Die Hirnhäute (Meningen)}
\label{11}

Die Meningen umgeben das Gehirn und Rückenmark wie eine schützende Hülle und umschließen dabei den äußeren Liquorraum. Das zentrale Nervensystem schwimmt quasi im Liquor cerebrospinalis („Nervenwasser“) und wird von diesem Wasserkissen gegen Stöße und Erschütterungen geschützt. Man unterscheidet von innen nach außen drei Hirnhäute. Die Pia mater (weiche Hirnhaut), die Arachnoidea (Spinnengewebshaut) und die Dura mater (harte Hirnhaut). Zwischen Pia mater und Arachnoidea befindet sich der liquorführende Subarachnoidealraum.
\section{Dura mater}
\label{12}
Nach dem Entfernen der knöchernen Schädelkalotte blickt man auf die {\itshape Dura mater} (harte Hirnhaut), eine feste kollagenfaserreiche, bindegewebige Schicht, die das ganze {\itshape Neurocranium} (Hirnschädel) auskleidet und aus zwei Flächen besteht, von denen die äußere Fläche mit dem {\itshape Periost} (Knochenhaut) des inneren Schädelknochens identisch ist. Im Bereich der Längsachse der oberen Gehirnfläche bildet die Dura mater eine {\itshape Duraduplikatur}, welche den {\itshape Sinus sagittalis superior} bildet, einen venösen Blutleiter, der das Blut aus den {\itshape Venae superiores cerebri} sammelt und im Bereich des {\itshape Protuberantia occipitalis interna} im {\itshape Sinus confluens} in die beiden {\itshape Sinus transversus} übergeht. Diese laufen seitlich an die dorsale Fläche des {\itshape Os petrosum} (Felsenbein) und gehen dort in den S-{}förmigen {\itshape Sinus sigmoideus} über, der am {\itshape Foramen jugulare} den Schädel als {\itshape Vena jugularis interna} verlässt. In die Sinus wölben sich die {\itshape Granulationes arachnoideae} (Ausstülpungen der {\itshape Arachnoidea}) vor, an denen der {\itshape Liquor cerebrospinalis} aus dem Subarachnoidalraum in das venöse System abgegeben wird. Arteriell werden die Hirnhäute vor allem vom {\itshape Ramus frontalis} (Stirnast) und vom {\itshape Ramus parietalis} (Scheitelast) der {\itshape Arteria meningea media} versorgt, aber auch von der {\itshape Arteria meningea anterior} (aus der Arteria ethmoidalis anterior) und der {\itshape Arteria meningea posterior} (aus der Arteria pharyngea ascendens)

Die sensible Innervation erfolgt durch den {\itshape Ramus tentorius} des {\itshape Nervus ophthalmicus} (1. Ast des {\itshape N. trigeminus}), den {\itshape Ramus meningeus} des {\itshape Nervus mandibularis} (III. Ast des {\itshape N. trigeminus}), den {\itshape Ramus meningeus} des {\itshape Nervus maxillaris} (II. Ast des {\itshape N. trigemninus}) und der Bereich der hinteren Schädelgrube durch den {\itshape Ramus meningeus} aus dem {\itshape Nervus vagus}.

Die {\itshape Dura mater} setzt sich am {\itshape Foramen magnum} in den Spinalkanal fort, wo sie hier die periostale Funktion verliert, und hier ein wirklicher  {\itshape Epiduralraum} gebildet wird, der v.a. Fett und Gefäße enthält.
Im Bereich des Schädels ist der {\itshape Epiduralraum} im Normalfall NICHT vorhanden! Erst durch die Blutung einer Meningealarterie wird dieser Raum ausgebildet

\LaTeXShadedColorBoxTemplate{\definecolor{shadecolor}{rgb}{0.87843,1.00000,1.00000}}{Die traumatische Ruptur der {\itshape Arteria meningea media} führt zum {\bfseries Epiduralhämatom}, das als bikonvexer Prozess (Befestigung der Dura an den Suturen (Nähten) des Schädels) im CT sichtbar wird.}

Versuchen Sie auf der Fotographie die wichtigen Strukturen zu erkennen. Rechts im Bild (Anklicken zum Vergrößern) können Sie dies anhand der Zahlen versuchen und darunter auch die Lösungen nachschlagen.
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Enfernt man das Gehirn (Aufschneiden der Dura, Absetzen der Hirnnerven und Hirngefässe, sowie Durchtrennung der {\itshape Medulla spinalis}), so werden die Ausstrahlungen der Dura sichtbar, die die Lücken zwischen den großen Hirnanteilen auffüllen und das Gehirn bei Bewegungen stabilisieren. Vom {\itshape Sinus sagittalis superior} senkt sich die {\itshape Falx cerebri} (Großhirnsichel) zwischen die Hemisphären des Großhirns. Sie ist vorne an der {\itshape Crista galli} befestigt und geht dorsal an der {\itshape Incisura tentorii} auf Höhe des {\itshape Mesencephalons} (Mittehirns) in das {\itshape Tentorium cerebelli} (Kleinhirnzelt) über, welches das {\itshape Cerebellum} (Kleinhirn) bedeckt und dessen Hemisphären vom {\itshape Cerebrum} (Großhirn) trennt. Im unteren vorderen Teil der Großhirnsichel befindet sich der {\itshape Sinus sagittalis inferior}, der sich an der {\itshape Incisura tentorii} mit der {\itshape Vena magna cerebri} (venöser Hauptabfluss des Gehirns) zum {\itshape Sinus rectus} vereinigt und medial über dem Kleinhirnzelt in der Verschmelzungslinie der drei Duraflächen zum {\itshape Sinus confluens} verläuft. Seitlich ist das Kleinhirnzelt auf Höhe des {\itshape Sinus transversus} und antero-{}lateral auf Höhe des {\itshape Sinus petrosus superior}, der in den {\itshape Sinus transversus} einmündet, an der inneren Schädelwand befestigt. 

Die Kleinhirnhemissphären werden unter dem {\itshape Tentorium cerebelli} durch die {\itshape Falx cerebelli} (Kleinhirnsichel) getrennt.

Versuchen Sie auf der Fotographie die wichtigen Strukturen zu erkennen und vergleichen Sie mit den Lösungen rechts.
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\section{Arachnoidea}
\label{13}
Unter der Dura liegt die dünne Arachnoidea (Spinnengewebshaut), die den liquorführenden Subarachnoidalraum bedeckt und nicht in die Tiefe der Hirnwindungen hineinreicht. Der Name leitet sich aus der spinnengewebsartigen Gefäßzeichnung ab. Aus der Arachnoidea stülpen sich die schon erwähnten {\itshape Granulationes arachnoidales} (Pacchioni-{}Granulationen) in die Hirnsinus.

\LaTeXShadedColorBoxTemplate{\definecolor{shadecolor}{rgb}{0.87843,1.00000,1.00000}}{Die Ruptur von subduralen Venen, die besonders bei alten Menschen (Hirnatrophie, Hydrozephalus ex vacuo) schon bei Bagatelltraumen auftreten kann führt zum {\bfseries Subduralhämatom}, einer Einblutung zwischen Dura mater und Arachnoidea, die auch chronisch verlaufen kann. Im CT ist die Blutung als hyperdenser, halbmondförmiger Prozess zu erkennen.}


\LaTeXShadedColorBoxTemplate{\definecolor{shadecolor}{rgb}{0.87843,1.00000,1.00000}}{Ursache einer {\bfseries Subarachnoidalblutung} ist meist die (spontane) Ruptur eines angeborenen Hirnbasisaneurysmas.}  
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\section{Pia mater}
\label{14}
Die Pia mater (weiche Hirnhaut) liegt der Oberfläche des Gehirn direkt auf und folgt bis in die Tiefe der Windungen.
\chapter{Grobaufbau des Gehirns}

\myminitoc
\label{15}





\label{16}

\section{Die Etagen des Gehirns}
\label{17}
Das {\itshape Encephalon} (Gehirn) besteht aus verschiedenen Ebenen, die phylogenetisch unterschiedlich alt sind und embryonal aus den zuerst drei primären, später den fünf sekundären Hirnbläschen hervorgehen. Man unterscheidet drei Teile und mehrere Unterstrukturen. Das {\itshape Prosencephalon} (Vorderhirn) besteht aus dem {\itshape Telencephalon} bzw. {\itshape Cerebrum} (Endhirn), dazu gehören der {\itshape Cortex}, die {\itshape Basalganglien} und das {\itshape limbische System} und dem {\itshape Diencephalon} (Zwischenhirn), welches den {\itshape Thalamus} und die benachbarten Regionen {\itshape Epi-{}, Sub-{}} und {\itshape Hypothalamus} umfasst. Das {\itshape Mesencephalon} (Mittelhirn), bestehend aus {\itshape Tectum}, {\itshape Tegmentum} und {\itshape Crura cerebri}, stellt den zweiten Teil dar. Das {\itshape Rhombencephalon} (Rautenhirn) besteht aus dem {\itshape Metencephalon} (Hinterhirn), bestehend aus {\itshape Cerebellum} und {\itshape Pons} und dem {\itshape Myelencephalon} ({\itshape Medulla oblongata} (Nachhirn)).

\begin{myitemize}
\item{} {\bfseries Prosenzephalon} (Vorderhirn) 
\begin{myitemize}
\item{} Telencephalon bzw. Cerebrum (Endhirn): Cortex (Hirnrinde), Basalganglien, Limbisches System
\item{} Diencephalon (Zwischenhirn): Thalamus, Epi-{}, Sub-{} und Hypothalamus 
\end{myitemize}

\item{} {\bfseries Mesencephalon} (Mittelhirn)
\item{} {\bfseries Rhombencephalon} (Rautenhirn) 
\begin{myitemize}
\item{} Metencephalon (Hinterhirn): Cerebellum (Kleinhirn) und Pons (Brücke)
\item{} Myelencephalon (Markhirn): Medulla oblongata (Nachhirn, verlängertes Mark).
\end{myitemize}

\end{myitemize}


Das Mittelhirn, die Brücke und die Medulla oblongata fasst man auf Grund ihrer funktionellen Zusammengehörigkeit auch als {\bfseries Hirnstamm} zusammen. Der Ausdruck Stammhirn, worunter man die Brücke, die Medulla oblongata und das Kleinhirn versteht, ist mittlerweile weniger geläufig.
\section{Funktionale Gliederung}
\label{18}

Neben den phylogenetisch unterschiedlich alten Ebenen des Gehirns lässt sich das ZNS unter funktionalen Gesichtspunkten gliedern. Am deutlichsten ist die Strukturierung auf Rückenmarkshöhe verwirklicht, die sich unmittelbar aus der Embryologie ableiten lässt. Das durch Einfaltung entstehende Neuralrohr bildet um den Zentralkanal eine Grund-{} und eine Flügelplatte aus. Die ventrale Grundplatte enthält die efferenten Neurone: 
\begin{myitemize}
\item{} 1. Säule die allgemein somatomotorischen Neurone (später: Vorderhorn),
\item{} 2. Säule die allgemein viszeromotorischen Neurone (später: vorderes Seitenhorn), 
\end{myitemize}

die Flügelplatte stellt die afferenten Neurone:
\begin{myitemize}
\item{} 3. Säule allgemein viszeroafferent (später: hinteres Seitenhorn), 
\item{} 4. Säule allgemein somatoafferent (später: Hinterhorn). 
\end{myitemize}


Auf Höhe des Stammhirns wird es komplexer, da hier die Afferenzen der Sinnesorgane hinzutreten (spezielle Viszeroafferenzen wie Riechen und Schmecken und spezielle Somatoafferenzen wie Sehen und Hören) und zur motorischen Innervation der Myotome die Innervation der Muskulatur hinzukommt, die sich aus den Branchialbögen ableitet. Die einzelnen Kernsäulen zerfallen dabei zu den Hirnnervenkernen. Die genannten Verbindungen und Kerne verbinden das ZNS direkt mit der Peripherie.

Weiterhin treten im Hirnstamm bereits Kerngebiete hinzu, die der Informationsverarbeitung innerhalb des ZNS dienen. Auch die höheren Zentren lassen sich -{} stark vereinfacht -{} z.T. entsprechend bestimmten Grundfunktionen zuordnen, wenngleich das Großhirn embryologisch anders organisiert ist: Motorik, Wahrnehmung und Regulation von Körperfunktionen (afferentes und efferentes vegetatives Nervensystem). 

Die folgende Übersicht soll das zusammenfassen:

\begin{longtable}{|>{\RaggedRight}p{0.08482\linewidth}|>{\RaggedRight}p{0.08482\linewidth}|>{\RaggedRight}p{0.08482\linewidth}|>{\RaggedRight}p{0.08482\linewidth}|>{\RaggedRight}p{0.08482\linewidth}|>{\RaggedRight}p{0.08482\linewidth}|>{\RaggedRight}p{0.08482\linewidth}|>{\RaggedRight}p{0.08482\linewidth}|} \hline 
\multirow{2}{\linewidth}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt} }&\multirow{2}{\linewidth}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt} {\bfseries Motorik} }&\multicolumn{2}{|>{\RaggedRight}p{0.17705\linewidth}|}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt} {\bfseries Vegetativum} }&\multirow{2}{\linewidth}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt}{\bfseries Sensibilität/Sensorik}  }\\ \cline{3-3}\cline{4-4} \multicolumn{1}{|c|}{}&\multicolumn{1}{|c|}{}&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} viszeroefferent &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} viszeroafferent  &\multicolumn{1}{|c|}{}\\ \cline{1-1}\cline{2-2}\cline{3-3}\cline{4-4} \hspace*{0pt}\ignorespaces{}\hspace*{0pt} {\bfseries Telencephalon (Hirnrinde)}&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Frontallappen &\multicolumn{2}{|>{\RaggedRight}p{0.17705\linewidth}|}{\multirow{3}{\linewidth}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt} }}&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Scheitel-{}, Okzipital-{} und Schläfenlappen  \\ \cline{1-1}\cline{2-2}\cline{5-5} \hspace*{0pt}\ignorespaces{}\hspace*{0pt}Signalweg: &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} ↓ &\multicolumn{2}{|c|}{}&\multirow{2}{\linewidth}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt} ↑}\\ \cline{1-1}\cline{2-2} \hspace*{0pt}\ignorespaces{}\hspace*{0pt} {\bfseries Telecephalon (Kerne)} &\multirow{2}{\linewidth}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Striatum / Globus pallidus}&\multicolumn{2}{|c|}{}&\multicolumn{1}{|c|}{}&\\ \cline{1-1} \hspace*{0pt}\ignorespaces{}\hspace*{0pt} {\bfseries Diencephalon (Zwischenhirn)} &\multicolumn{1}{|c|}{}&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Hypophyse / Hypothalamus &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Hypothalamus &\multicolumn{1}{|c|}{}&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Thalamus     \\ \hline \hspace*{0pt}\ignorespaces{}\hspace*{0pt}Signalweg: &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} ↓ &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} (·){\itshape Blut} / ↓ &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} ↑ &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} ↑ \\ \hline \hspace*{0pt}\ignorespaces{}\hspace*{0pt} {\bfseries Stammhirn} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Motorische Kerne (Substantia nigra, Nucleus ruber) und (·){\itshape Hirnnervenkerne} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Vegetative Kerne (Atmung-{}, Kreislaufregulation u.a.), (·){\itshape Parasympathische Hirnnervenkerne (z.B. Edinger-{}Westphal-{}Kern, Nucleus salivatorius)} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Vegetative Kerne (Atmung-{}, Kreislaufregulation u.a.), (X){\itshape Parasympathische Hirnnervenkerne (z.B. Nuclei tractus solitarii)} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} (X){\itshape Sensible Hirnnervenkerne (z.B. des Nervus trigeminus), (X)Sinnesorgane}\\ \hline \hspace*{0pt}\ignorespaces{}\hspace*{0pt}Signalweg: &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} ↓ &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} ↓  &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} ↑ &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} ↑ \\ \hline \hspace*{0pt}\ignorespaces{}\hspace*{0pt} {\bfseries Rückenmark} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Vorderhorn  &\multicolumn{2}{|>{\RaggedRight}p{0.17705\linewidth}|}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Seitenhorn }&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Hinterhorn \\ \hline \hspace*{0pt}\ignorespaces{}\hspace*{0pt}Signalweg: &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} ↓ &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} ↓ &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} ↑ &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} ↑   \\ \hline \hspace*{0pt}\ignorespaces{}\hspace*{0pt} {\bfseries Endorgan} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Skelettmuskulatur &\multicolumn{2}{|>{\RaggedRight}p{0.17705\linewidth}|}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Eingeweide, Drüsen, glatte Muskulatur }&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Rezeptoren in Haut, Muskeln, Sehnen, Gelenken usw. \\ \hline 
\end{longtable}
  
Signalwege: Bahnen (weiße Substanz) 

(·): Pfeil raus, direkt zum Endorgan, (X): Pfeil rein, vom Endorgan direkt dahin 


Versuchen Sie die Hirnanteile auf den Fotos, soweit sichtbar, zu identifizieren!
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{\itshape Gehirn im Coronarschnitt.}
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{\itshape Gehirn im Mediosagittalschnitt.}
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{\itshape Gehirn in der Seitenansicht, ein Teil des Temporallappens wurde entfernt.}
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{\itshape Gehirn von inferior.}
\chapter{Telencephalon}

\myminitoc
\label{19}





\label{20}

\section{Oberflächenrelief des Großhirns}
\label{21}\subsection{Lappen und tiefe Furchen}
\label{22}

Der {\itshape Cortex cerebri} (Hirnrinde), der aus nervenzelllreicher, grauer Substanz besteht, bedeckt das sogenannte Marklager, welches vor allem aus Nervenbahnen aufgebaut wird und durch den hohen Myelingehalt der Axone heller erscheint. Die Oberfläche des Gehirns ist zur Vergrößerung der kortikalen Fläche in {\itshape Gyri} (Windungen) und {\itshape Sulci} (Gräben) gefaltet. 

Der {\itshape Cortex} ist aus dem Riechhirn niederer Wirbeltiere hervorgegangen und hat sich zum Sitz des Bewusstseins entwickelt. Den einzelnen Rindenarealen können bestimmte Funktionen zugeordnet werden, man teilt sie in primäre Rindenfelder und sekundäre Rindenfelder ein. Erstere sind direkt über {\bfseries Projektionsbahnen} mit der Peripherie verschaltet, letztere sind mit anderen Hirnarealen verbunden, entweder innerhalb der gleichen Hemisphäre über {\bfseries Assoziationsbahnen} oder über {\bfseries Kommissurenbahnen} mit der Gegenseite. 

Des Großhirn wird durch die {\itshape Fissura longitudinalis cerebri} (Längsfurche) in zwei Hemisphären geteilt, die in der Tiefe über das {\itshape Corpus callosum} (Balken), die dickste Kommissurenbahn des Nervensystems, miteinander verbunden sind. Auf dem Balken liegt das {\itshape Indusium griseum} (grauer Schleier).

Bei der Betrachtung der Hemisphären fallen zwei große Furchen auf. Der {\itshape Sulcus lateralis} (Fissura Sylvii) und der {\itshape Sulcus centralis} (Zentralfurche). 

Jede Hemisphäre lässt sich in fünf {\itshape Lobi} (Lappen) unterteilen. Der {\itshape Lobus frontalis} wird nach hinten durch den {\itshape Sulcus centralis} vom Parietallappen (Scheitellappen) getrennt und zur Seite hin durch den {\itshape Sulcus lateralis} vom Temporallappen (Schläfenlappen).

Eine imaginäre Linie zwischen den zwei Einkerbungen am hinteren Teil des Gehirns, dem {\itshape Sulcus parietooccipitalis} oben und der {\itshape Incisura preoccipitalis} unten, trennt den {\itshape Lobus occipitalis} vom Parietal-{} und Schläfenlappen. Der Schläfenlappen wird vom Parietallappen durch eine imaginäre Fortsetzung der Fissura lateralis nach hinten getrennt.

In der Tiefe der {\itshape Fissura lateralis} liegt der fünfte Lappen, die {\itshape Insula} ({\itshape Lobus insularis}), die während der embryonalen Entwicklung (Posthornartige Drehung des Großhirns um das Mittelhirn) von den drei benachbarten Lappen überdeckt wird. Die Überdeckungen nennt man {\itshape Opercula}.

Die medial um Zwischenhirn und Balken gelegenen Anteile des limbischen Systems gehören nicht mehr zum Großhirn. 


Versuchen sie die drei großen Furchen und die Lappen im folgenden Fotos zu erkennen!
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Versuchen sie auch bei dem folgenden Foto die Lappengrenzen auszumachen, bei der beschrifteten Bildversion dürfte das allerdings leichter fallen!
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Welcher Lappen ist hier zu sehen? Welche Windungen haben etwas mit Musik zu tun?
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{\itshape Gehirn von lateral}
\subsection{Gyri und Sulci}
\label{23}
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Die Windungen und Furchen muten auf den ersten Blick sehr chaotisch an und sind individuell auch unterschiedlich ausgeprägt, allerdings sind sie soweit geordnet, dass sie sich benennen lassen. 

Der {\bfseries Frontallappen} besitzt oben bis lateral drei {\itshape Gyri}, den {\itshape Gyrus frontalis superior, medius et inferior}. Dazwischen liegen der {\itshape Sulcus frontalis superior} und der {\itshape Sulcus frontalis inferior}. Die untere Frontalwindung besitzt eine {\itshape Pars triangularis}, so genannt wegen der Dreiecksform und eine {\itshape Pars opercularis}, die die {\itshape Insula} bedeckt. Nach hinten schließen sich den drei Windungen der {\itshape Sulcus precentralis}, der {\itshape Sulcus centralis} und der {\itshape Sulcus postcentralis} an, die die vordere ({\itshape Gyrus precentralis}) und hintere Zentralwindung ({\itshape Gyrus postcentralis}) begrenzen. Nach unten folgen die {\itshape Gyri orbitales} und medial davon an der Unterfläche der {\itshape Gyrus rectus} mit dem {\itshape Sulcus olfactorius}, in dem mit dem Riechnerv liegt.

Der Frontallappen ist zuständig für die Umsetzung von Handlungsimpulsen und die Planung bewußter Bewegungsentwürfe, auch das B{\small ROCA}-{}Sprachzentrum (motorisches Sprechzentrum der dominanten Hemisphäre) gehört in diese Hirnregion. Die Verknüpfung von Gefühl und Ratio zu moralisch getragenen Handlungsentwürfen wird dem {\itshape ventromedialen präfrontalen Cortex} (VMPC) zugeordnet. Die genannten Gebiete sind der vorderen Zentralwindung vorgeschaltet. Letztere ist ein wichtiges primär-{}motorisches Zentrum, das über die Pyramidenbahn (eine Projektionsbahn) direkt (und willkürlich) die Skelettmuskulatur ansteuert. 

Die Pyramidenbahn verläuft vom {\itshape Cortex} der vorderen Zentralwindung durch die {\itshape Capsula interna} und die {\itshape Crura cerebri} (Großhirnschenkel), kreuzt in der {\itshape Medulla oblongata} größtenteils zur Gegenseite ({\itshape Decussatio pyramidum}) und verläuft dann auf die entsprechende Rückenmarkshöhe des Versorgungsgebietes, wo eine Umschaltung auf das 2. Neuron (alpha-{}Motoneuron) erfolgt. Die vordere Zentralwindung ist somatotop gegliedert, d.h. die Projektion des Körpers auf die Hirnwindung erfolgt nach Körperregionen geordnet und bildet ein bizarres Menschlein, den Homunculus. Die kortikale Fläche ist dabei proportional zur Innervationsdichte des Zielgebietes, d.h. motorisch fein ausgesteuerte Gebiete wie Hände und Gesicht sind kortikal stark repräsentiert, während der Rücken bspw. relativ wenige Neurone für sich beansprucht.

Der {\itshape Gyrus postcentralis} gehört bereits zum {\bfseries Parietallappen} und ist das primär-{}somatosensible  Rindenareal. Hier gehen alle sensiblen afferenten Impulse aus der Körperperipherie ein (Berührung, Schmerz, Temperatur, Vibration, Druck), die uns bewusst werden, wenn der Thalamus (das „Tor zum Bewußtsein“) sie passieren lässt. Die 1. Umschaltung erfolgt vom peripheren Nerv (Zellkörper im Spinalganglion) auf das Rückenmark, die 2. vom Rückenmark auf den Thalamus, die 3.  auf das thalamocorticale Neuron. Auch hier bildet die somatotope Projektion einen in diesem Fall somatosensiblen Homunculus.

Im Parietalllappen liegen einige Assoziationsgebiete, die die eingehenden Informationen aus den verschiedensten Hirnregionen verarbeiten und komplexe kognitive Leistungen hervorbringen. 

Neben der hinteren Zentralwindung gehören zum {\itshape Lobus parietalis} der {\itshape Lobulus parietalis superior} und {\itshape inferior} (durch den {\itshape Sulcus intraparietalis} getrennt), sowie der {\itshape Gyrus supramarginalis} (am hinteren Ende des Sulcus lateralis) und posterior und etwas inferior davon der {\itshape Gyrus angularis}. 

Am Okziptalpol des {\bfseries Occipitallappens} im Bereich des {\itshape Sulcus calcarinus} befindet sich das primäre Sehzentrum. Auch diese Neurone sind geordnet und zwar retinotop. Auf jeder Seite wird jeweils das Gesichtsfeld der Gegenseite abgebildet. 

Der {\bfseries Temporallappen} besteht seitlich aus den drei Windungen {\itshape Gyrus temporalis superior, medius et inferior}, die wiederum durch den {\itshape Sulcus temporalis superior et inferior} getrennt werden. An der Unterfläche schließen sich daran die {\itshape Gyri occipito-{}temporales lateralis et medialis} an, gefolgt vom {\itshape Gyrus parahippocampalis}, der zum limbischen System gehört. 

Auf der Oberseite des {\itshape Lobus temporalis} befinden sich vom Frontallappen bedeckt die zwei {\itshape Gyri temporalis transversus}. In dieser Region ist auch das tonotop gegliederte primär-{}auditorische Zentrum angesiedelt. In der Umgebung liegen die entsprechenden Assoziationsfelder (sekundärer auditorischer Kortex). Weiter hinten am Übergang zum Parietallappen schließt sich auf der dominanten Hemisphäre (beim Rechtshänder die linke, beim Linkshänder unterschiedlich) das W{\small ERNICKE}-{}Sprachverständniszentrum an.

Die {\bfseries Insula} besteht oberflächlich aus den {\itshape Gyri breves insulae} vorne und dem {\itshape Gyrus longus insulae} hinten. Dazwischen liegt der {\itshape Sulcus centralis insulae}.

Auf der medialen Fläche der Hemissphäre finden sich hintereinander angeordnet: der {\itshape Gyrus frontalis superior}, der {\itshape Lobulus paracentralis} (den sich Frontal-{} und Pariettallappen teilen), der {\itshape Precuneus} und der schon zum Okzipitallappen gehörende {\itshape Cuneus} (Keil), der vom {\itshape Sulcus parietooccipitalis} oben und vom {\itshape Sulcus calcarinus} unten eingerahmt wird. Unter dem {\itshape Cuneus} liegt der {\itshape Gyrus occipitotemporalis medialis} mit Übergang in den basalen Temporallappen. Der Balken wird vom {\itshape Gyrus cinguli} eingerahmt, der zum limbischen System gehört.

\LaTeXShadedColorBoxTemplate{\definecolor{shadecolor}{rgb}{0.87843,1.00000,1.00000}}{Ursache des sog. {\bfseries Frontalhirnsyndrom}s ist eine Schädigung des {\itshape Lobus frontalis}. Erscheinungsformen des heterogenen Krankheitsbildes können Enthemmung, Distanzlosigkeit, Impulshaftigkeit, Gefühlskälte und soziopathische Verhaltensweisen umfassen, aber auch inhibitorische Symptome wie Perseveration und Handlungsunfähigkeit. Insbesondere die Schädigung des {\itshape ventromedialen präfrontalen Cortex} (VMPC) führt zur Ausschaltung moralischer Überlegungen aus Entscheidungsprozessen. Der wohl berühmteste Fall eines Frontalhirnsyndroms ist der des Eisenbahnarbeiters \myhref{http://en.wikipedia.org/wiki/Phineas_Gage}{ Phineas Gage}. Generell unterscheidet man nach der  topographisch-{}klinischen Korrelation 3 Subtypen:
\begin{myitemize}
\item{}  Desorganisiertes Syndrom -{} Dorsolaterale Konvexität des Frontalhirns
\item{}  Enthemmtes Syndrom -{} Orbitofrontaler Kortex
\item{}  Apathisches Syndrom -{} Mittelliniennah: Gyrus cinguli, supplementär-{}motorisches Areal.
\end{myitemize}

}


Versuchen Sie die Strukturen zu identifizieren! Nehmen Sie beim erstem Mal ruhig die beschriftete Version!
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\subsection{Die Komissurenbahnen}
\label{24}

Das {\itshape Corpus callosum} (Balken) ist die dickste Kommissurenbahn des Nervensystems und verbindet die beiden Hemisphären miteinander. Daneben gibt es noch zwei kleinere Querverbindungen, die {\itshape Commisura anterior} und {\itshape posterior}.

Beispiele für die interhemisphärische Kommunikation: Die linke Hemisphäre verarbeitet die Grammatik, die rechte die Prosodie (Sprachmelodie). Beide Anteile sind für das korrekte Sprachverständnis wichtig. Verbunden werden die beiden Sprachzentren über Faserbündel, die im hinteren Drittel des Balkens verlaufen. \myfootnote{Friederici AD et al. Role of the corpus callosum in speech comprehension: interfacing syntax and prosody \myhref{\myplainurl{http://www.neuron.org/content/article/abstract?uid=PIIS0896627306009408} }{Role of the corpus callosum in speech comprehension: interfacing syntax and prosody }. \textit{{}Neuron }, {{\bfseries 53 }}(1 ):135-{}45 Jan 4 2007 
 PMID 17196536}
\section{Basalganglien}
\label{25}
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Die Basalganglien sind mächtige graue Kerngebiete in der Tiefe des Marklagers. Sie werden größtenteils dem extrapyramidalmotorischen System zugeordnet. Von außen betrachtet unter der Insula, etwas rostral und lateral des {\itshape Thalamus}, der in der Mitte der Hemisphäre liegt, befindet sich der {\bfseries {\itshape Globus pallidus}}{\itshape }, kurz {\itshape Pallidum} bestehend aus einem medialen und einem lateralen Anteil, an den sich lateral das {\bfseries {\itshape Putamen}}{\itshape } anschließt. Der {\bfseries {\itshape Nucleus caudatus}}{\itshape } (Schweifkern) umgibt dabei das {\itshape Putamen} wie ein Schweif; beide Kerne hatten ursprünglich eine enge Verbindung, die in der Phylogenese erst sekundär durch die Entstehung der kortikalen Bahnen (z.B. der Pyramidenbahn und der thalamokortikalen Bahnen) durchbrochen wurde, die sich zwischen den beiden Kernen hindurch ihren Weg zum Kortex gebahnt haben. Die noch erhaltenen Verbindungen sind im seitlichen Hirnschnitt als schmale Streifen zu sehen und haben dazu geführt, dass man das {\itshape Putamen} und den {\itshape Nucleus caudatus} auch unter dem Namen {\itshape Nucleus striatum} (Streifenkörper), kurz {\itshape Striatum} zusammenfasst. Sie bilden auch funktionell eine Einheit. Früher fasste man das {\itshape Putamen} auch mit dem {\itshape Globus pallidus} zum {\itshape Nucleus lenticularis} (Linsenkern) zusammen, da beide anatomisch eng benachbart liegen, wegen den funktionellen und phylogenetischen Unterschieden (das {\itshape Pallidum} stammt vom {\itshape Diencephalon} ab) ist diese Benennung allerdings nicht mehr üblich.  

Medial an die Basalgangliegen grenzt fächerförmig die {\itshape Capsula interna} mit den auf-{} (somatosensible, Hör-{} und Sehbahn) und absteigenden Bahnen (Pyramidenbahn), lateral folgt auf das {\itshape Putamen} die {\itshape Capsula externa}, das {\itshape Claustrum} und nunmehr direkt unter der Inselrinde die {\itshape Capsula extrema}.

\LaTeXShadedColorBoxTemplate{\definecolor{shadecolor}{rgb}{0.87843,1.00000,1.00000}}{Bei der {\bfseries Chorea Huntington}, einer Trinukleotiderkrankung wird insbesondere das Striatum geschädigt. {\bfseries Dystonien} wie z.B. der Torticollis spasmodicus (Schiefhals) haben ihre Ursache im {\itshape Globus pallidus}. Bei {\bfseries Athetosen} (langsame, geschraubte, wurmförmige Bewegungen) sind sowohl Striatum als auch {\itshape Globus pallidus} involviert. }


Auf dieser mediosagittalen Aufnahme wurde der {\itshape Fornix} und das {\itshape Septum pellucidum} entfernt. Welcher Kern ist in der Wand des Seitenventrikels zu erkennen?
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\section{Limbisches System}
\label{26}

Das limbische Sytem hat seinen Namen daher, weil es das {\itshape Diencephalon} (Zwischenhirn) saumartig (limbus: Saum) umgibt. Das limbische System ist an der emotionalen Informationsverarbeitung und an Lernvorgängen beteiligt. Die gebogene Gestaltung ist auf die entwicklungsgeschichtliche Expansion der Hemisphären zurückzuführen, die auch zur Überlagerung der Inselrinde geführt hat. 

Das limbische System besteht aus den {\bfseries {\itshape Corpora mamillaria}}{\itshape }, die an der Hirnbasis als \symbol{34}kleine Brüste\symbol{34} sichtbar sind, dem {\bfseries {\itshape Fornix}}{\itshape } (Gewölbe), dem {\bfseries {\itshape Hippocampus}}{\itshape } (Seepferdchen), dem {\bfseries {\itshape Corpus amygdaloideum}}{\itshape } (Mandelkern) und den benachbarten kortikalen Bereichen ({\bfseries {\itshape Gyrus cinguli}, {\itshape Gyrus parahippocampalis}}{\itshape }). Die {\bfseries {\itshape Nuclei anterioventrales}}{\itshape } des Hypothalamus gehören ebenso zum limbischen System. 

Der C-{}förmige {\itshape Fornix} beginnt mit seiner {\itshape Pars tecta} vorne-{}unten an den {\itshape Corpora mamillaria}, geht nach oben in die {\itshape Pars libera} über (beide zusammen bilden die {\itshape Columna fornicis}), windet sich um die {\itshape Foramina interventricularia} und zieht unterhalb des Balkens bzw. dem {\itshape Septum pellucidum} (Trennwand zwischen den Seitenventrikeln) als {\itshape Corpus fornicis} nach hinten, wobei sich die beiden {\itshape Fornices} zunehmend voneinander trennen und über die dreieckige {\itshape Commissura fornicis} bis zum {\itshape Splenium} des Balkens verbunden bleiben. Der absteigenden Teil, das {\itshape Crus fornicis}, lagert sich auf dem Weg nach unten in den Temporallappen dem {\itshape Pes hippocampi} (Fuß des Hippocampus) und dem {\itshape Gyrus dentatus} (gezahnte Windung) an. Seitlich wölbt sich der {\itshape Hippocampus} in den Seitenventrikel vor und schließt dort mit dem {\itshape Calcar avis} (eine vogelkrallenartige Formation) das {\itshape Trigonum collaterale} ein. 
Dem Fuß des Hippocampus sitzt rostral der Mandelkern auf.

\LaTeXShadedColorBoxTemplate{\definecolor{shadecolor}{rgb}{0.87843,1.00000,1.00000}}{Die bilaterale Schädigung des Hippocampus z.B. im Rahmen dementieller Hirnerkrankungen kann zum Verlust der Fähigkeit führen, Neues zu erlernen, d.h. Informationen vom Kurzzeit-{} ins Langzeitgedächtnis zu überführen. Die vor dem Schadensereignis gespeicherten Inhalte bleiben dabei meist erhalten.} 


Versuchen Sie an dieser linken Hemisphäre den {\itshape Fornix} mit seinen Teilen, das {\itshape Cingulum} und den {\itshape Gyrus parahippocampalis} zu finden! Benennen Sie die benachbarten Strukturen, die noch zu sehen sind!
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Auf dem folgenden Foto sind große Teile der rechten Hemisphäre entfernt, so dass der Blick auf die Seitenventrikel frei wird. Welche Strukturen des extrapyramidal-{}motorischen und des limbischen Systems erkennen Sie?
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\section{Quellen}
\label{27}


\chapter{Ventrikelsystem}

\myminitoc
\label{28}





\label{29}

\section{Ventrikelsystem}
\label{30}
Das Ventrikelsystem besteht aus vier Ventrikeln. Die zwei {\itshape Ventriculi laterales}, die Seitenventrikel, verlaufen bogenförmig vom Frontal-{} in den Temporrallappen und bilden jeweils ein {\itshape Cornu frontale} (Stirnhorn) und ein {\itshape Cornu temporale} (Schläfenhorn). Im hinteren Anteil ist der Seitenventrikel zum {\itshape Cornu occipitale} ausgezogen. Das Innenrelief wird in der frontalen {\itshape Pars centralis} vom lateral liegenden {\itshape Nucleus caudatus} geprägt, im Unterhorn wölbt sich der {\itshape Hippocampus} in den Ventrikel vor. Im Hinterhorn ist medial der {\itshape Calcar avis} zu erkennen, der mit dem {\itshape Hippocampus} das {\itshape Trigonum collaterale} einschließt. Die Embryonalentwicklung des Prosencephalons ist für die bogenförmige Gestalt der Seitenventrikel verantwortlich.

Der {\itshape Plexus choroideus}, ein Liquor sezernierendes Gefäßkonvolut, verläuft vom Boden der {\itshape Pars centralis} zum Dach des Unterhorns. Weder im Vorder-{} noch im Hinterhorn befinden sich Teile des Plexus.

Der dritte Ventrikel liegt zwischen den Kerngebieten des Zwischenhirns ({\itshape Thalamus, Hypothalamus}) und kommuniziert über die {\itshape Foramina interventricularia monroi} mit den Seitenventrikeln und setzt sich nach unten in den {\itshape Aquaeductus cerebri sylvii} (Wasserführung) fort, das die Verbindung zum vierten Ventrikel herstellt. Die beiden Thalami berühren sich durch den dritten Ventrikel hindurch und bilden die Adhaesio interthalamica, die lediglich eine Berührungsstelle, auf keinen Fall aber eine Kommissurenbahn darstellt. Der dritte Ventrikel besitzt einige {\itshape Recessus} (Taschen), dazu gehören vorne der {\itshape Recessus infundibuli} über dem Hypophysenstil, der {\itshape Recessus supraopticus} über dem {\itshape Chiasma opticum} und hinten der {\itshape Recessus pinealis} und {\itshape suprapinealis}. Am Dach des dritten Ventrikels befindet sich ebenfalls ein kleiner Teil des {\itshape Plexus choroideus}.

Der {\itshape Aquaeductus cerebri sylvii}, auch Aquaeductus mesencephali genannt, verläuft durch das Mittelhirn und mündet in den rhombusförmigen vierten Ventrikel zwischen Kleinhirn und Stammhirn, der den Liquor durch eine medio-{}kaudal unter dem Kleinhirn gelegene (Foramen mediana magendii) und zwei laterale Öffnungen (Foramina laterales luschkae) in den Subarachnoidalraum entlässt. An seinem Dach trägt der {\itshape Ventriculus quartus} ebenfalls einen {\itshape Plexus choroideus}, nach unten setzt sich der Ventrikel in den {\itshape Canalis centralis} des Rückenmarks fort.  

Die Seitenventrikel haben Sie bereits von beiden Seiten des Striatums gesehen. Blättern Sie zurück 
und schauen Sie sich die Gestaltung dieser Liquorräume noch einmal an.


Im folgenden Bild blicken Sie auf den {\itshape Ventriculus tertius}. Suchen Sie sich den {\itshape Plexus choroideus}, die {\itshape Recessus} und die Verbindungen zu den anderen Ventrikeln!
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\chapter{Zwischenhirn}

\myminitoc
\label{31}





\label{32}


Das Diencephalon (Zwischenhirn) besteht aus vier Teilen:
\begin{myitemize}
\item{}  Thalamus (oben)
\item{}  Hypothalamus (unten Mitte)
\item{}  Subthalamus (seitlich des Hypothalamus)
\item{}  Epithalamus. 
\end{myitemize}


Die Seitenwand des dritten Ventrikels wird hinten vom Thalamus („Schlafgemach, Kammer“) gebildet und vorne-{}unten vom Hypothalamus. Der beidseitig vorhandene Thalamus berührt in der Mitte des 3. Ventrikels als {\itshape Adhaesio interthalamica}, was jedoch keineswegs eine Kommissurenbahn darstellt. Verbindungen bestehen nach unten zum Mittelhirn und nach vorne-{}seitlich zu den Hemisphären. Der Thalamus ist das \symbol{34}Tor zum Bewusstsein\symbol{34}, hier treffen alle afferenten Signale aus dem Körper und den Sinnesorganen ein, werden verarbeitet (Input von anderen Zentren an die unspezifischen Thalamuskerne) und das für den Organismus augenblicklich relevante wird herausgefiltert und an den Cortex geleitet (spezifische Thalamuskerne), um ins Bewusstsein zu dringen. 

Von dorsal gesehen findet man auf dem Thalamus die {\itshape Taenia choroidea}, an der der {\itshape Plexus choroideus} des Seitenventrikels befestigt ist und lateral davon die {\itshape Stria terminalis}. Beide schließen die {\itshape Lamina affixa} ein, die gleichzeitig die kleine Kontaktfläche zwischen {\itshape Thalamus}-{}Oberseite und dem Boden der {\itshape Pars centralis} des Seitenventrikels bildet. An die {\itshape Stria terminalis} (unter der die {\itshape Vena thalamostriata superior} liegt) schließt sich im Seitenventrikel lateral der {\itshape Nucleus caudatus} an.

Unter der {\itshape Stria terminalis} (Dorsalansicht des Thalamus) befindet sich das {\itshape Pulvinar thalami}, über das die Gefäße in der {\itshape Tela choroidea ventriculi tertii} von medial zum Plexus des Seitenventrikels ziehen, und über die der {\itshape Fornix} drüberläuft.

Der {\itshape Metathalamus} (Nach-{}Thalamus)  besteht aus dem {\itshape Corpus geniculatum mediale} und {\itshape laterale} (medialer und lateraler Kniehöcker), die unten am {\itshape Pulvinar} befestigt sind. Schaut man von hinten-{}unten auf den Thalamus-{}Stammhirn-{}Komplex, so erkennt man die Fortsetzung des jeweiligen {\itshape Colliculus inferior} (Mittelhirn) über das {\itshape Brachium colliculi inferioris} in das gleichseitige {\itshape Corpus geniculatum mediale}. Diese Strukturen bilden einen Teil der Hörbahn. Die akustischen Information werden dabei über den {\itshape Lemniscus lateralis}, den {\itshape Colliculus inferior} und das {\itshape Brachium} zum medialen Kniehöcker geleitet, wo die Neurone auf die {\itshape Radiatio acustica} umgeschaltet werden, die zum auditorischen Kortex im Temporallappen führt. Die {\itshape Colliculi inferiores} bilden akustische Reflexzentren.

Das {\itshape Corpus geniculatum laterale} gehört zur Sehbahn. Hier werden die Informationen aus dem {\itshape Tractus opticus} auf die {\itshape Radiatio optica} umgeschaltet, die zur primären Sehrinde im  Okzipitalpol führt. Einige Fasern ziehen ohne Umschaltung durch den seitliche Kniehöcker über das {\itshape Brachium colliculi superioris} zum {\itshape Colliculus superior} und zum {\itshape Nucleus pretectalis} (Mittelhirn). Die {\itshape Colliculi superiores} fungieren als optische Reflexzentren. Alle {\itshape Colliculi} zusammen bilden die {\itshape Lamina quadrigemina} (Vierhügelplatte) bzw. das {\itshape Tectum mesencephali} (Mittelhirndach).  

Die Grenze zum {\itshape Hypothalamus} ist im Ventrikel durch den {\itshape Sulcus hypothalamicus} markiert. Der {\itshape Hypothalamus} mit seinen zahlreichen Kernen steuert nerval und hormonell (über die Adenohypophyse) zahlreiche Körperfunktionen wie Körpertemperatur, Blutdruck, Osmolarität, Nahrungs-{} und Wasseraufnahme, sowie das Sexualverhalten. Von den {\itshape Nuclei paraventricularis} und dem {\itshape Nucleus supraopticus} ziehen Axone in die Neurohypophyse und sezernieren dort ADH und Oxytocin ins Kapillarblut.

\LaTeXShadedColorBoxTemplate{\definecolor{shadecolor}{rgb}{0.87843,1.00000,1.00000}}{ Dem {\bfseries Ballismus} (werfende, schleudernde, großamplitudige Bewegungen) können Störungen im {\itshape Nucleus subthalamicus} zugeordnet werden, der an der Extrapyramidalmotorik beteiligt ist.}


In diesem Bild können sie sich die Lagebeziehungen von Thalamus, Hypothalamus und umgebenden Strukturen noch einmal anschauen!
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Hier sind Thalamus und Hirnstamm von hinten zu sehen.
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In diesem uns schon bekannten Foto sind der {\itshape Plexus choroideus} und einiges mehr zwar entfernt, aber versuchen sie trotzdem die ursprüngliche Lage der folgenden Elemente auszumachen. Von dorso-{}medial nach rostral-{}lateral sind dies das {\itshape Pulvinar thalami} (darüber theoretisch die {\itshape Tela choroidea ventriculi tertii} und darüber der entfernte {\itshape Fornix} mit seiner Kommissur), die {\itshape Taenia choroidea} mit dem aberranten {\itshape Plexus choroideus}, die {\itshape Lamina affixa}, die {\itshape Stria terminalis} und lateral davon der {\itshape Nucleus caudatus}.
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Im Coronarschnitt sind die Lagebeziehungen vielleicht am besten zu erkennen:
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Anhand dieses Fotos mit Blick von hinten-{}unten auf Thalamus und Stammhirn können Sie sich die Verschaltungen zwischen Vierhügelplatte (Mittelhirn) und Metathalamus (Zwischenhirn) klar machen.
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\chapter{Hirnstamm}

\myminitoc
\label{33}





\label{34}

Der Hirnstamm ist nicht ganz einfach zu verstehen, hier sollte man sich nicht verunsichern lassen. Ein besseres Verständnis für seine Topographie und Funktion bekommt man, wenn man sich etwas näher mit der Embryologie (Grund-{} und Flügelplatte), den einzelnen Hirnnerven und ihren Kerngebieten (diese werden im nächstes Kapitel ausführlicher vorgestellt) und dem Aufbau der Leitungsbahnen (Hörbahn, Sehbahn und Rückenmarksbahnen) beschäftigt. 
\section{Der Hirnstamm}
\label{35}

Der Hirnstamm liegt zwischen {\itshape Diencephalon} ({\itshape Thalamus}) und {\itshape Medulla spinalis}. Er besteht aus dem {\itshape Mesencephalon} (Mittelhirn), dem {\itshape Pons} (der Brücke){$\text{[}$}lateinisch: pons, Genitiv:pontis ist maskulin!{$\text{]}$} und der {\itshape Medulla oblongata} (verlängertes Mark). Das Tegmentum des Stammhirns ist gleichzeitig der Boden des {\itshape Ventriculus quartus}.

Der Hirnstamm besteht vorwiegend aus auf-{} und absteigenden Bahnen, die an verschiedenen Stellen umgeschaltet werden, aus Kerngebieten und Arealen mit wichtigen Funktionen für den Gesamtorganismus (Medulla oblongata) und den Kernen und intramedullären Fasern der Hirnnerven.
\section{Das Mittelhirn}
\label{36}

Die folgenden Beschreibungen beziehen sich auf die Schnittebene durch die {\itshape Colliculi superiores}.

Das Mittelhirn besteht aus drei Schichten. Rostral liegen die beiden mächtigen {\bfseries {\itshape Crura cerebri}}{\itshape } (Großhirnschenkel). Diese enthalten die absteigenden Bahnen der {\itshape Capsula interna}: Medial die {\itshape Fibrae frontopontinae}, lateral die {\itshape Fibrae parietopontinae} und {\itshape temperopontinae} und dazwischen als größter Anteil die {\itshape Fibrae corticospinales} (Pyramidenbahn) und die {\itshape Fibrae corticonuclearis} (Rinden-{}Hirnnervenkern-{}Fasern). Hinter diesen Bahnen schließen sich flächig die {\itshape Pars reticularis} und die dopaminreiche {\itshape Pars compacta} der {\itshape Substantia nigra} (schwarze Substanz) an, die an der Extrapyramidalmotorik beteiligt ist. Die schwarze Substanz ist afferent mit dem {\itshape Striatum} (und darüber mit dem praecentralen Kortex) und efferent mit dem Vorderhorn des Rückenmarks und dem {\itshape Thalamus} verbunden. 

Zwischen den Großhirnschenkeln in der {\itshape Fossa interpeduncularis} (Grube zwischen den Hirnschenkeln) tritt der {\itshape Nervus oculomotorius} (Augenmotoriknerv, CN. III) an die Oberfläche. Dessen {\itshape Fila radicularia nervi oculomotorii} ziehen mittig durch das {\bfseries {\itshape Tegmentum mesencephali}}{\itshape } (Mittelhirnhaube), der zweiten und dicksten Schicht des Mittelhirns, zu ihren motorischen Kerngebieten, dem {\itshape Nucleus nervi oculomotorii} (III) und dem {\itshape Nucleus accessorii nervi oculomotorii} (Edinger-{}Westphal-{}Kern)(III), die beide vor dem {\itshape Aqueducus mesencephali}, genauer vor der {\itshape Substantia grisea centralis} (dem periaqueductalen Grau) liegen. Dabei durchbrechen die Fasern den {\itshape Fasciculus longitudinalis medialis}, der vor diesen Kernen liegt. Kaudal der Okulomotoriuskerne etwa auf Höhe der {\itshape Colliculi inferiores} liegt der Kern des {\itshape Nervus trochlearis} (CN. IV), der das Stammhirn am Übergang vom Mittelhirn zur Brücke hinten verlässt.

Seitlich (zum Teil auch überlappend) von den Okulomotorius-{}Fasern liegt der {\itshape Nucleus ruber} (roter Kern), der seine Farbe vom hohen Eisengehalt seiner Perikaryen hat. Der {\itshape Nucleus ruber} erhält Zuflüsse aus dem Kleinhirn und projiziert als Teil des extrapyramidalmotorischen Systems in den {\itshape Thalamus} und ins Rückenmark (Vorderhorn) und beeinflusst Muskeltonus und Körperhaltung. 

Lateral neben dem roten Kern liegt der {\itshape Lemniscus medialis} (mediale Schleife), der die epikritischen (Berührung, oberflächlicher Druck, Vibration, Lagesinn) und propriozeptiven (Tiefensensibilität) Informationen aus dem {\itshape Nucleus gracilis} (untere Extremität) und dem {\itshape Nucleus cuneatus} (obere Extremität) in den {\itshape Thalamus} leitet, die ihren Input wiederum aus den Hinterstrangbahnen ({\itshape Fasciculus gracilis} und {\itshape Fasciculus cuneatus}) des Rückenmarks erhalten. 

Seitlich-{}posterior der medialen Schleife folgen der Tractus spinothalamicus (bewußte protopathische Wahrnehmung) und das {\itshape Corpus geniculatum mediale}, der zur Hörbahn gehört. 

Weiter hinten, lateral der Okulomotoriuskerne bzw. des periaquaduktalen Graus findet man dann noch den obersten der drei Trigeminuskerne, den {\itshape Nucleus mesencephalicus nervi trigemini}, der propriozeptiv die Muskelspindeln der Kau-{} und vorderen Mundbodenmuskulatur innerviert.

Die {\itshape Crura cerebri} werden mit dem {\itshape Tegmentum mesencephali} auch zu den {\itshape Pedunculi cerebri} (Großhirnstiele) zusammengefasst.

Hinter dem Aquädukt folgt schließlich die dritte Schicht des Mittelhirns, das {\bfseries {\itshape Tectum mesencephali}}{\itshape } (Mittelhirndach) bzw. die {\itshape Lamina quadrigemina} (Vierhügelplatte).

Die {\itshape Colliculi superiores} (oberen Hügel) fungieren beim Menschen als optische Reflexzentren, die z.B. die Augenbewegungen auf Kopfbewegungen (Sakkaden!), Körperhaltung, optische und akustische Reize und auf die Interessenslage abstimmen. Die oberen Hügel erhalten Zuflüsse aus dem lateralen Kniehöcker (Sehbahn), aus dem Kortex ({\itshape Tractus corticotectalis}), aus dem Rückenmark ({\itshape Tractus spinotectalis}) und den {\itshape Colliculi inferiores}. Efferent sind die oberen Hügel mit den Kernen der okulomotorischen Hirnnerven (III, IV, VI), der {\itshape Formatio reticularis} und dem Rückenmark verbunden.

Die {\itshape Colliculi inferiores} sind ein Teil der {\bfseries Hörbahn}. Die Fasern verlaufen zum größeren Teil gekreuzt, zum Teil auch ungekreuzt, so dass die einzelnen Stationen meist Zuflüsse aus beiden Ohren erhalten. 

Im Einzelnen werden die akustischen Informationen aus dem {\itshape Ganglion spirale} der {\itshape Cochlea} (Schnecke) über den {\itshape Nervus vestibulocochlearis} (VIII) in den {\itshape Nucleus cochlearis anterior} (tiefe Töne aus der apikale Schnecke) und {\itshape Nucleus cochlearis posterior} (hohe Töne aus der basalen Schnecke) der {\itshape Medulla oblongata} geleitet. Die Fasern des {\itshape Nucleus cochlearis anterior} kreuzen größtenteils im {\itshape Corpus trapezoideum}, die des {\itshape Nucleus cochlearis posterior} oberflächlich in der Bodenplatte der Rautengrube zur Gegenseite und kommunizieren dort mit dem oberen Olivenkern. Von dort ziehen die Fasern dann über die {\itshape Lemnisci laterales} (laterale Schleife) durch die Brücke nach oben zu den tonotop organisierten {\itshape Colliculi inferiores}, die auch Rückprojektionen vom auditorischen Kortex erhalten.  Die Afferenzen aus dem {\itshape Lemniscus lateralis} werden von den {\itshape Colliculi inferiores} über die {\itshape Brachii colliculi inferiores} zum medialen Kniehöcker geleitet und von den auditorischen {\itshape Thalamus}kernen in die primäre Hörrinde ({\itshape Gyri temporales transversi}) projiziert.

In der hinteren Mittelhirnhaube liegt außerdem ein Teil der {\itshape Formatio reticularis}, ein System diffus eingestreuter Zellen, das die Bewußtseinslage kontrolliert.

\LaTeXShadedColorBoxTemplate{\definecolor{shadecolor}{rgb}{0.87843,1.00000,1.00000}}{Der Untergang der dopaminergen Neurone in der Substantia nigra führt zum {\bfseries Morbus Parkinson}.}


\LaTeXShadedColorBoxTemplate{\definecolor{shadecolor}{rgb}{0.87843,1.00000,1.00000}}{ Während der {\itshape Tractus rubrospinalis} v.a. die Beuger aktiviert, stimuliert der {\itshape Tractus reticulospinalis} vorwiegend die Extensoren. Die Beugeimpulse überwiegen dabei etwas die Streckimpulse. Da der {\itshape Nucleus ruber} höher angesiedelt ist (Mittelhirn, Höhe {\itshape Colliculi superiores}, oberhalb der Tentoriumkante) als das retikuläre System ({\itshape Pons} und {\itshape Medulla}, unterhalb der {\itshape Incisura tentorii}) kommt es bei Hirnschäden und Hirndruck zur folgenden Abfolge neurologischer Symptome, die auf die Schwere des Schadens rückschließen lassen:
\begin{myenumerate}
\item{}  Koma, aber noch keine Spastik (am günstigsten)
\item{}  Höhere extrapyramidalmotorische Hirnzentren ausgefallen -{}>{} Enthemmung des {\itshape Tractus rubrospinalis} -{}>{} Beugespastik
\item{}  Abklemmung des Mittelhirns an der Tentoriumkante -{}>{} Ausfall des {\itshape Tractus rubrospinalis} -{}>{} Überwiegen des {\itshape Tractus reticulospinalis} -{}>{} Streckkrämpfe ({\bfseries Mittelhirnsyndrom}, sehr ungünstig!) 
\end{myenumerate}
}
\section{Die Brücke}
\label{37}

Die Brücke besteht aus der ventral gelegenen Basis ({\itshape Pars ventralis pontis}) und dem {\itshape Tegmentum pontis} ({\itshape Pars posterior pontis}, Brückenhaube). Die im Querschnitt sichtbare Verbindungslinie beider Hälften ({\itshape Raphe}) besteht vorwiegend aus kreuzenden Nervenfasern.

An der {\bfseries Basis} erkennt man zwei Vorwölbungen, die durch den {\itshape Tractus pyramidalis}  gebildet werden und dazwischen einer Rinne, der {\itshape Sulcus basilaris}, in dem die {\itshape Arteria basilaris} zum {\itshape Circulus arteriosus W{\small ILLISII}} läuft. 

Der anteriore Brückenanteil enthält neben den {\itshape Fibrae corticospinales} die {\itshape Fibrae corticopontinae} und die Fibrae {\itshape corticonuclearis}, die zusammen als {\itshape Fibrae pontis longitudinalis} zusammengefasst werden. Daneben finden sich als  Umschaltstationen von Großhirn und Kleinhirn die locker eingestreuten {\itshape Nuclei pontis}, die über die {\itshape Fibrae transversae pontis} mit der Gegenseite und über die anfanfänglich parallel laufenden {\itshape Fibrae pontocerebellaris} mit dem kontralateralen Kleinhirn verbunden sind, das sie über die {\itshape Pedunculi cerebellaris medii} erreichen (D.h. das rechte Großhirn arbeitet vorwiegend mit dem linken Kleinhirn zusammen und umgekehrt).

Die {\bfseries {\itshape Pars posterior pontis}}{\itshape } bzw. das {\itshape Tegmentum pontis} (Brückenhaube) bildet den Abschluss nach hinten und den oberen Anteil des Bodens vom 4. Ventrikels bzw. der {\itshape Fossa rhomboidea} (Rautengrube). 

Die Brückenhaube beginnt medial mit dem {\itshape Corpus trapezoideum}, welches aus Kreuzungen der Hörbahnfasern ({\itshape Nucleus cochlearis anterior}) besteht, die nach links und rechts die {\itshape Nuclei corporis trapezoidei} (Anfangsteil des {\itshape Lemniscus laterale}) und die {\itshape Nuclei olivaris superior} verbinden. Zwischen diesen Kernen hinter dem Trapezkörper befindet sich medial auf jeder Seite der {\itshape Lemniscus medialis} (<{}-{} Gracilis/Cuneatus <{}-{} Hinterstrangbahn) und dahinter der kleinere {\itshape Tractus tegmentalis spinalis}.

Im hinteren Teil des {\itshape Tegmentums} befinden sich zahlreiche {\bfseries Hirnnervenkerne}, deren somato-{}motorischen Anteile eher medial und deren somato-{}afferenten Anteile eher lateral liegen, dazwischen befinden sich die viszeroefferenten und -{}afferenten Kerne. Dieser Gliederung entspricht der des Rückenmarks in Grundplatte und Flügelplatte und ist in dieser Höhe quasi \symbol{34}hinten aufgeklappt\symbol{34}, so dass die posterioren Anteile seitlich und die anterioren Anteile medial zum Liegen kommen. In der Brücke befinden sich als Ursprungskerne des Trillingsnervs der {\itshape Nucleus motorius nervi trigemini} (V), der kaudale Anteil des {\itshape Nucleus mesencephalicus nervi trigemini} (V), der {\itshape Nucleus pontinus nervi trigemini} (V, klinisch: {\itshape Nucleus sensorius principalis nervi trigemini}) und der obere Teil des {\itshape Nucleus spinalis nervi trigemini} (V). Medial davon befinden sich der {\itshape Nucleus nervi facialis} (VII), der {\itshape Nucleus nervi abducentis} (VI) und lateral-{}hinten die {\itshape Nuclei vestibularis} (VIII). Die Fasern des Fazialis müssen erst nach hinten um den Abduzenskern herumziehen (inneres Fazialisknie), bevor sie wieder nach vorne laufen. Von posterior außen ist diese Stelle als {\itshape Colliculus facialis} in der Rautengrube sichtbar. In der Mitte der seitlichen Brücke tritt der {\itshape Nervus trigeminus} (V) an die Oberfläche, am unteren Brückenanteil treten der {\itshape Nervus abducens} (VI) und im Kleinhirnbrückenwinkel der {\itshape Nervus facialis} (VII) und der {\itshape Nervus vestibulochochlearis} (VIII) aus. 

Von den {\itshape Nuclei nervi abducentis} (VI) ziehen efferente Fasern über das {\itshape mediale Längsbündel} ins Mittelhirn zu den Okulomotoriuskernen der Gegenseite, die dazu dienen die Augenbewegungen zu synchronisieren. Ein Blick nach links mit Auswärtsbewegung des linken Auges nach temporal (N. abduzens links) wird so sinnvollerweise von einer Einwärtsbewegung des rechten Auges nach medial (N. oculomotorius rechts) begleitet.

Oben in der {\itshape Rautengrube} findet sich lateral noch der {\itshape Locus caeruleus} (blaue Stelle). In der hinteren Brückenhaube liegt außerdem ein Teil der {\itshape Formatio reticularis}. 

Hinten an der Brücke über den seitlichen Öffnungen des vierten Ventrikels setzen die {\itshape Pedunculi cerebelli} (Kleinhirnstiele) an, über die die Brücke mit dem Kleinhirn verbunden ist.

\LaTeXShadedColorBoxTemplate{\definecolor{shadecolor}{rgb}{0.87843,1.00000,1.00000}}{Eine Läsion des medialen Längsbündels ist z.B. bei der multiplen Sklerose möglich und führt zum klinischen Bild der {\bfseries internucleären Opthalmoplegie}. Symptome sind Doppelbilder, ein dissoziierter Nystagmus, eine fehlende Einwärtsdrehung des rechten Augens beim Blick nach links und umgekehrt bei funktionierender Konvergenz.}
\section{Medulla oblongata}
\label{38}

Die {\itshape Medulla oblongata} enthält einige wichtige Reflexzentren, die für die Schutzreflexe (Husten, Niesen, Schluckreflex, Erbrechen) und vegetative Funktionen wie Atmung und Kreislaufregulation verantwortlich sind. 

Äußere Gestalt

Auf der anterioren Fläche des verlängerten Marks erkennt man die {\itshape Fissura mediana anterior} und links und rechts davon die Vorwölbung der Pyramidenbahn, die {\itshape Pyramis medullae oblongatae} (Pyramide). Deren Fasern kreuzen zu 70-{}90\% kaudal in der {\itshape Decussatio pyramidum}, die auch den Übergang in die {\itshape Medulla spinalis} definiert, zur Gegenseite. Seitlich folgen die Oliven, die nach vorne durch den {\itshape Sulcus anterolateralis} und hinten durch den {\itshape Sulcus retroolivaris} begrenzt werden. Blickt man von hinten auf den Hirnstamm so sieht man von medial nach lateral den {\itshape Sulcus medianus posterior}, den {\itshape Fasciculus gracilis}, der sich nach oben in das {\itshape Tuberculum gracile} ({\itshape Nucleus gracilis}) fortsetzt, den {\itshape Sulcus intermedius posterior} und den {\itshape Fasciculus cuneatus}, der sich ebenfalls nach oben in das {\itshape Tuberculum cuneatum} ({\itshape Nucleus cuneatus}) fortsetzt, wo die beiden Hinterstränge auf den {\itshape Lemniscus medialis} umgeschaltet werden. 

Der {\itshape Sulcus medianus posterior} wird nach oben durch den {\itshape Obex} (Riegel) unterbrochen, an dem sich der Zentralkanal zum vierten Ventrikel hin öffnet. Dessen Boden wird als {\itshape Fossa rhomboidea} (Rautengrube) bezeichnet, ihr unteres Drittel wird vom oberen Drittel des {\itshape Tegmentum} der {\itshape Medulla oblongata} gebildet. Von oben nach unten erkennt man in der Bodenplatte neben dem {\itshape Sulcus medianus posterior} die {\itshape Eminentia medialis} (mediale Erhebung) und den {\itshape Colliculus facialis} (kranial von diesem liegt der {\itshape Locus caeruleus} (blaue Stelle)), die alle zur Brücke gehören. Lateral davon verläuft der beim Erwachsenen kaum noch zu erkennende {\itshape Sulcus limitans}, der die Grenze zwischen Grundplatte (motorische Kerne) und Flügelplatte (afferente Kerne) markiert und Richtung {\itshape Obex} zusammenläuft. Fast waagerecht unter den Kleinhirnsstielen verlaufen die markhaltigen {\itshape Striae medullaris} (Markstreifen) vom {\itshape Sulcus medianus} -{} aus dem Olivensystem kommend -{} über die {\itshape Area vestibularis} hinweg zu den {\itshape Pedunculi cerebellaris inferior}. Unterhalb der Markstreifen Richtung Obex befindet sich das {\itshape Trigonum nervi hypoglossi}, das {\itshape Trigonum nervi vagi} und die {\itshape Area postrema} (das Brechzentrum).

Innerer Aufbau auf Höhe des Obex

Entlang der Mittellinie der {\itshape Medulla} befindet sich vorne die Pyramidenbahn, dahinter der {\itshape Lemniscus medialis}, dahinter der {\itshape Fasciculus longitudinals medialis} und dahinter (von posterior außen als {\itshape Trigonum nervi hypoglossi} zu sehen) der {\itshape Nucleus nervi hypoglossi}. An diesen schließt sich lateral der {\itshape Nucleus posterior nervi vagi} an, von außen als {\itshape Trigonum nervi vagi} zu erkennen, gefolgt von den {\itshape Nuclei tractus solitarii} (mit dem {\itshape Tractus solitarius} im Zentrum der Kerngruppe) und ganz lateral dem {\itshape Tuberculum cuneatus}, das ebenfalls von außen zu sehen ist. Im anterioren Teil des Medulla hinter der Pyramidenbahn und lateral vom medialen {\itshape Lemniscus} findet man den {\itshape Nucleus olivaris principalis} (Olivenkern) mit dem kleinen {\itshape Nucleus olivaris accessorius medialis}. Hinter dem Olivenkern befinden sich von medial nach lateral Anteile der {\itshape Formatio reticularis} und der {\itshape Nucleus ambiguus}, dessen Fasern sich je nach Höhe den Hirnnerven IX, X und XI anschließen, um die Rachen-{}, Kehlkopf-{} und Kopfwendermuskeln motorisch zu innervieren. In der Seitenwand liegen dann noch der {\itshape Tractus spinothalamicus} (protopathische Schmerz-{}Temperatur-{}Bahn) (vorm Austritt von IX, X, IX im {\itshape Sulcus retroolivaris}) und der {\itshape Nucleus et tractus spinalis nervi trigemini} (hinterm Austritt von IX, X, IX).

Am Übergang vom verlängerten Mark zur Brücke unterhalb der {\itshape Nuclei vestibularis} befinden sich die {\itshape Nuclei cochlearis}, beide sind von posterior als {\itshape Area vestibularis} und {\itshape Area auditoria} zu erkennen. Medial davon liegen der {\itshape Nucleus salivatorius inferior} und der {\itshape Nucleus salivatorius superior}, die für die parasympathische Innervation der Speicheldrüsen und Tränendrüse zuständig sind.

Aus der Medulla treten aus: Der {\itshape Nervus glossopharyngeus} (IX), der {\itshape Nervus vagus} (X) und die {\itshape Radices craniales} des {\itshape Nervus accessorius} (XI) im {\itshape Sulcus retroolivaris} und der {\itshape Nervus hypoglossus} (XII) im {\itshape Sulcus anterolateralis}.



Nei Eine Isch\228mie der dorsolateralen Medulla oblongata durch Verschluss der A. inferior posterior cerebelli (PICA) oder der A. vertebralis ist die Ursache des  '''Wallenberg-Syndrom'''s. Klinik: Ipsilateral Horner-Syndrom (Sympathikus), dissoziierte Sensibilit\228tsst\246rung im Gesicht (Ausfall der protopathischen Schmerz- und Temperaturempfindung, [[Neuroanatomie:_Hirnnerven#Nervus_trigeminus_.28V.29

{Nucleus spinalis nervi trigemini{$\text{]}$}{$\text{]}$}), Gaumensegelparese (\mylref{65}{Nucleus ambiguus}), Hemiataxie (\mylref{70}{Tractus spinocerebellaris anterior}). Kontralateral dissoziierte Sensibilitätsstörung des Körpers (Ausfall von Schmerz-{} und Temperaturempfindung, \myhref{http://de.wikibooks.org/wiki/Neuroanatomie\%3A_R\%25C3\%25BCckenmark\%23Tractus_spinothalamicus_lateralis}{Tractus spinothalamicus lateralis}).  


Identifizieren Sie die Anteile des Hirnstamms!
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Welche Strukturen des Hirnstamms können Sie hier erkennen? 
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Suchen sie sich das Mittelhirn! Welche drei charakteristische Strukturen können Sie erkennen?
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Hier sehen Sie den Hirnstamm von vorne. Machen Sie sich mit den Strukturen vertraut! 
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Hier ist das Ganze etwas stärker aufgeklappt um die {\itshape Pedunculi cerebri} sichtbar zu machen:



\begin{minipage}{1.0\linewidth}
\begin{center}
\includegraphics[width=1.0\linewidth,height=6.5in,keepaspectratio]{../images/60.jpg}
\end{center}
\raggedright{}\myfigurewithcaption{60}{Beschriftung und Lösungen.}
\end{minipage}\vspace{0.75cm}




\begin{minipage}{0.87500\textwidth}
\begin{center}
\includegraphics[width=1.0\textwidth,height=6.5in,keepaspectratio]{../images/61.jpg}
\end{center}
\raggedright{}\myfigurewithoutcaption{61}
\end{minipage}\vspace{0.75cm}




Hirnstamm (und Thalamus) noch einmal von dorsal.
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Der untere Hirnstamm mit der {\itshape Fossa rhomboidea}:
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\chapter{Hirnnerven}

\myminitoc
\label{39}

}





\label{40}


Im Folgenden finden Sie eine Übersicht über die Lokalisation (Höhe und Anordnung in der Grund-{} und Flügelplatte) und allgemeine Funktion (Leitungsrichtung, Art des Signals) der Hirnnervenkerne, von deren Topographie Sie bereits im Kapitel Stammhirn etwas gehört haben. Danach werden die Hirnnerven kurz vorgestellt (Austrittsstelle, Ursprungskerne und Innervationsgebiete) und nachfolgend können Sie sich die Verschaltungen ausgehend von den Hinnervenkernen anschauen.  
\section{Überblick über die Hirnnervenkerne}
\label{41}

Einordnung der HN. I und II nach der Art des geleiteten Signals:
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Übersicht über die Hirnnervenkerne des Stammhirns mit Lokalisation und nach der Art des geleiteten Signals:
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\subsection{Reizleitungsphysiologie}
\label{42}

{\bfseries Efferenzen:}
\begin{myitemize}
\item{} ASE: allgemein somatoefferent -{} Motorische Innervation der Skelettmuskulatur (Myotome) -{} III, IV, VI, XI, XII
\item{} SVE: speziell viszeroefferent -{} Motorische Innervation der Skelettmuskulatur (Branchialbögen) -{} V, VII, IX, X, XI
\item{} AVE: allgemein viszeroefferent -{} Motorische Innervation der glatten Muskulatur (Eingeweide) -{} III, VII, IX, X
\end{myitemize}


{\bfseries Afferenzen:}
\begin{myitemize}
\item{} AVA: allgemein viszeroafferent -{} Sensible Innervation der glatten Muskulatur (Eingeweide) -{} IX, X
\item{} SVA: speziell viszeroafferent -{} Sensorische Innervation der Skelettmuskulatur (Branchialbögen) / Schmecken, Riechen -{} I, VII, IX, X 
\item{} ASA: allgemein somatoafferent -{} Sensible Innervation der Skelettmuskulatur (Myotome), Haut, Gelenke  -{} V, VII, IX, X
\item{} SSA: speziell somatoafferent -{} Optische, akustische und vestibuläre Sensorik -{} II, VIII
\end{myitemize}



Bei den sensiblen Afferenzen lassen sich verschiedenen Sinnesqualitäten unterscheiden, die über verschiedene Rezeptoren erfasst, über separate Fasern geleitet und von separaten Nervenzellgruppen bzw. Kerngebieten verarbeitet werden:

{\bfseries Epikritik} oder {\bfseries Gnostik}: Epikritik ist die oberflächliche und bewußte Feinwahrnehmung. Diese umfasst die Registrierung von oberflächlichem Druck (Merkel-{}Tastscheiben), Berührungsempfindung und 2-{}Punkte-{}Diskrimination (Meissner-{}Tastkörperchen), den bewußten Bewegungs-{}, Stellungs-{} und Kraftsinn (Muskelspindeln, Golgi-{}Sehnenorgane, Gelenksensoren) sowie das Vibrationsempfinden (Vater-{}Pacini-{}Lamellenkörperchen) und feine Temperaturunterschiede.

Die Epikritik wird im Rückenmark z.B. in den Hinterstrangbahnen geleitet. Bei den Hirnnervenkernen ist z.B. der {\itshape Nucleus principalis nervi trigemini} des {\itshape Nervus trigeminus} auf die epikritische Wahrnehmung im Gesicht spezialisiert.

{\bfseries Propriozeption}: Die Propriozeption oder kinästhetische Wahrnehmung ist die meist unbewußte Tiefenwahrnehmung von Lage-{}, Stellung und Kraft über Rezeptoren im Muskel (Muskelspindeln), Sehnen (Golgi-{}Sehnenorgan) und die Innervation der Gelenkkapseln (Gelenksensoren).  

Bei den Hirnnervenkernen verarbeitet bspw. der {\itshape Nucleus mesencephalicus nervi trigemini} die propriozeptiven Afferenzen aus der Kaumuskulatur. Im Rückenmark leitet der {\itshape Tractus spinocerebellaris} (Kleinhirnseitenstrangbahn) die Propriozeption aus der Peripherie zum Kleinhirn.

{\bfseries Protopathische Wahrnehmung}: Die Protopathik umfasst Reize, die auf eine Bedrohung der Vitalsphäre hindeuten können, darunter v.a. Schmerzreize (Oberflächen-{} und Tiefenschmerz über Nozizeptoren), Temperatur (Kälte: Krause-{}Körperchen, Wärme: Ruffini-{}Körperchen) und grobe Druckreize (Merkel-{}Tastscheiben). 

Eine Leitung protopathischer Informationen findet man z.B. im {\itshape Tractus spinothalamicus} (Vorderseitenstrang des Rückenmarks). Der {\itshape Nucleus spinalis nervi trigemini} verarbeitet u.a. die 
protopathischen Informationen aus dem Gesicht.
\section{Die Hirnnerven}
\label{43}

Die Hirnnerven unterscheiden sich deutlich hinsichtlich der Sinnesqualitäten, die sie leiten. Einige sind rein afferent (I, II), Hirnnerv VIII ist überwiegend afferent, andere sind rein motorisch (IV, VI, XI, XII) oder gemischt (III, V, VII, IX, X). 

Embryologisch können einige Hirnnerven bestimmen Branchialbögen zugeordnet werden, dies sind:
\begin{myenumerate}
\item{}  Schlundbogen: Nervus trigeminus (V) 
\item{}  Schlundbogen: Nervus facialis (VII)
\item{}  Schlundbogen: Nervus glossopharyngeus (IX) 
\item{}  Schlundbogen: N. vagus (X)
\end{myenumerate}

\subsection{Nervus olfactorius (I)}
\label{44}

Der Nervus olfactorius ist der Riechnerv, ein rein afferenter Sinnesnerv. Die erste Umschaltung erfolgt in der Area prepiriformis und dem Cortex periamygdaloideus.





{Eine (irreversible) Anosmie kann z.B. nach einer Virusgrippe, im Rahmen eines Morbus P{\small ARKINSON}, bei einem Meningeom im Bereich der Riechnerven oder nach einem SHT auftreten. Der Geruchssinn ist auch stark am Geschmackserleben beteiligt. Daher sollten die {\itshape Nn. olfactorii} auch bei Geschmacksstörungen mitgeprüft werden. Die Funktion der Riechnerven kann orientierend mit der Frage „Schmeckt das Essen noch?“ und der Frage, ob z.B. Seife und Kaffee noch gerochen werden, geprüft werden. Eine genaue Prüfung ist mit verschiedenen aromatischen Geruchsproben möglich. Hierbei wird jeweils ein Nasenloch zugehalten, um die Nerven einzeln zu beurteilen. Als Kontrolle dient eine Probe mit z.B. Ammoniak. Dieses reizt die sensiblen Rezeptoren des N. trigeminus (HN. V) und sollte auch bei Anosmie wahrgenommen werden können.}
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\subsection{Nervus opticus (II)}
\label{45}

Der Nervus opticus ist der Sehnerv. Es handelt sich um einen rein afferenten Sinnesnerv, der genaugenommen einen in die Peripherie verlagerten diencephalen Hirnabschnitt mit eigener Hirnhaut darstellt. Die erst Umschaltstation ist das Corpus geniculatum laterale (Metathalamus).

Der Nervus opticus tritt gemeinsam mit der Arteria ophtalmica durch den Canalis opticus aus dem Schädel aus.




{Beim Glaukom (grüner Star) herrscht ein Missverhältnis zwischen Kammerwasserproduktion und Kammerwasserabfluss mit Anstieg des Augeninnendrucks. Dieser komprimiert die kleinen Blutgefäße, die am Sehnervenkopf ins Auge eintreten und kann zur Erblindung führen.}

 





{Eine Schwellung des Sehnervenkopfes (Stauungspapille) kann auf einen erhöhten Hirndruck hinweisen.}
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\subsection{Nervus oculomotorius (III)}
\label{46}

Austrittstelle: Fossa interpeduncularis 

Kern-{} und Versorgungsgebiete:
\begin{myitemize}
\item{} {\itshape Nucleus nervi oculomotorii} (ASE) motorisch -{}>{} M. levator palpebrae superior, M. rectus superior/ medius/ inferior, M. obliquus inferior
\item{} {\itshape Nucleus accessorius nervi oculomotorii} {$\text{[}$}Edinger-{}Westphal{$\text{]}$} (AVE) parasympathisch -{}>{} Ganglion ciliare -{}>{} M. ciliaris, M. sphinkter pupillae
\end{myitemize}


Anlagerung von:
\begin{myitemize}
\item{} Sympathischen Fasern (Plexus ophthalmicus)
\item{} Fasern des Nervus nasociliaris (V1)
\end{myitemize}
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\end{landscape}

\subsection{Nervus trochlearis (IV)}
\label{47}

Austrittsstelle: Dorsal am Übergang vom Mittelhirn zur Brücke

Kern-{} und Versorgungsgebiete:
\begin{myitemize}
\item{} {\itshape Nucleus nervi trochlearis} (ASE) motorisch -{}>{} M. obliquus superior (Augenbewegung nach unten innen).
\end{myitemize}





Kerngebiete des Nervus trochlearis (IV)
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\end{landscape}

\subsection{Nervus trigeminus (V)}
\label{48}


\begin{minipage}{1.0\linewidth}
\begin{center}
\includegraphics[width=1.0\linewidth,height=6.5in,keepaspectratio]{../images/66.png}
\end{center}
\raggedright{}\myfigurewithoutcaption{66}
\end{minipage}\vspace{0.75cm}


Austrittsstelle: seitlich an der Brücke

Kern-{} und Versorgungsgebiete:
\begin{myitemize}
\item{} {\itshape Nucleus motorius nervi trigemeni} (SVE) motorisch -{}>{} Kau-{} und Mundbodenmuskulatur
\item{} {\itshape Nucleus mesencephalicus nervi trigemini} (ASA) propriozeptiv -{}>{} Kaumuskulatur
\item{} {\itshape Nucleus principalis nervi trigemini} (ASA) epikritisch -{}>{} Gesicht, Hornhaut, Konjunktiva, Kopfinneres
\item{} {\itshape Nucleus spinalis nervi trigemini} (ASA) protopathisch -{}>{}  \symbol{34}
\end{myitemize}


Äste:
\begin{myitemize}
\item{} {\bfseries Nervus ophthalmicus (V1)} sensibel -{}>{} Kleinhirnzelt, Stirn, Oberlid, Bindehaut, Hornhaut, Nasenrücken, vordere Nasenhöhle, Siebbeinzellen, Keilbeinhöhle. 
\end{myitemize}


\begin{myquote}
\item{} Anlagerung: {\itshape Nucleus salivatorius superior} (AVE) parasympathisch -{}>{} Nervus facialis (VII) -{}>{} Nervus petrosus major -{}>{} Nervus canalis pterygoidei -{}>{} Ganglion pterygopalatinum -{}>{} N. maxillaris (V2) -{}>{} R. communicans cum nervo zygomatico -{}>{} Nervus zygomaticus (V1) -{}>{} Tränendrüse.
\end{myquote}


\begin{myitemize}
\item{} {\bfseries Nervus maxillaris (V2)} sensibel -{}>{} Mittlere Schädelgrube (Dura mater), Nasenrachenraum (hintere Siebbeinzellen, Rachenmandel, obere und mittlere Nasenmuscheln, Keilbein-{} und Kieferhöhlen, Gaumen), Zähne und Zahnfleisch des Oberkiefers 
\end{myitemize}


\begin{myquote}
\item{} Anlagerung: {\itshape Nucleus salivatorius superior} (AVE) parasympathisch -{}>{} Nervus facialis (VII) -{}>{} Nervus petrosus major -{}>{} Nervus canalis pterygoidei -{}>{} Ganglion pterygopalatinum -{}>{} Rami ganglionares an V2 -{}>{} Nasen-{} und Gaumendrüsen und über V1 (s.o.) Tränendrüse 
\end{myquote}


\begin{myitemize}
\item{} {\bfseries Nervus mandibularis (V3)} 
\begin{myitemize}
\item{} motorisch -{}>{} Kaumuskulatur, M. tensor veli palatini, M. mylohyoideus, Venter anterior des M. digastricus. 
\item{} sensibel -{}>{} Haut der Schläfe, der oberen Ohrmuschel, des Gehörgangs und des äußeren Trommelfells, der Wange und des Unterkiefers; Zähne und Zahnfleisch des Unterkiefers, Racheneingang, Dura der mittleren Schädelgrube, Mastoidzellen, die vorderen 2/3 der Zunge.
\end{myitemize}

\end{myitemize}


\begin{myquote}
\item{} Anlagerung:
\begin{myitemize}
\item{} {\itshape Nucleus salivatorius superior} (AVE) parasympathisch -{}>{} N. facialis (VII) -{}>{} Chorda tympani -{}>{} Ganglion submandibulare / V3 -{}>{} Glandula submandibularis und Glandula sublingualis
\item{} {\itshape Nucleus salivatorius inferior} (AVE) parasympathisch -{}>{} Nervus glossopharyngeus (IX) -{}>{} Nervus tympanicus -{}>{} Plexus tympanicus -{}>{} Nervus petrosus minor -{}>{} Ganglion oticum -{}>{} Nervus mandibularis (V3) -{}>{} Glandula parotis
\end{myitemize}

\end{myquote}






{Bei der Trigeminusneuralgie kommt es zu anfallsartig auftretenden Schmerzattacken im Bereich des Versorgungsgebietes, begleitet von vegetativen Reaktionen (Tränen-{} und Speichelfluss). Als Ursache angenommen wird in den meisten Fällen eine Kompression des Nerven durch ein Gefäß (A. superior cerebelli).}






Kerngebiete des Nervus trigeminus (V)

\begin{landscape}

\begin{longtable}{|>{\RaggedRight}p{0.08482\linewidth}|>{\RaggedRight}p{0.08482\linewidth}|>{\RaggedRight}p{0.08482\linewidth}|>{\RaggedRight}p{0.08482\linewidth}|>{\RaggedRight}p{0.08482\linewidth}|>{\RaggedRight}p{0.08482\linewidth}|>{\RaggedRight}p{0.08482\linewidth}|>{\RaggedRight}p{0.08482\linewidth}|} \hline 
{\bfseries \hspace*{0pt}\ignorespaces{}\hspace*{0pt} }&\multicolumn{3}{|>{\RaggedRight}p{0.27771\linewidth}|}{\cellcolor[rgb]{0.93333,0.87843,0.89804}\hspace*{0pt}\ignorespaces{}\hspace*{0pt}Grundplatte }&\multicolumn{4}{|>{\RaggedRight}p{0.38801\linewidth}|}{{\bfseries \cellcolor[rgb]{0.69804,0.87451,0.93333}\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Flügelplatte }}\\ \hline {\bfseries \hspace*{0pt}\ignorespaces{}\hspace*{0pt} Signal }&\multirow{2}{\linewidth}{\cellcolor[rgb]{1.00000,0.94118,0.96078}\hspace*{0pt}\ignorespaces{}\hspace*{0pt}ASE }&\multirow{2}{\linewidth}{\cellcolor[rgb]{1.00000,0.94118,0.96078}\hspace*{0pt}\ignorespaces{}\hspace*{0pt}SVE  }&\multirow{2}{\linewidth}{\cellcolor[rgb]{1.00000,0.94118,0.96078}\hspace*{0pt}\ignorespaces{}\hspace*{0pt}AVE }&\multirow{2}{\linewidth}{\cellcolor[rgb]{0.74902,0.93725,1.00000}\hspace*{0pt}\ignorespaces{}\hspace*{0pt}AVA }&\multirow{2}{\linewidth}{\cellcolor[rgb]{0.74902,0.93725,1.00000}\hspace*{0pt}\ignorespaces{}\hspace*{0pt}SVA }&\multirow{2}{\linewidth}{\cellcolor[rgb]{0.74902,0.93725,1.00000}\hspace*{0pt}\ignorespaces{}\hspace*{0pt}ASA }&\multirow{2}{\linewidth}{\cellcolor[rgb]{0.74902,0.93725,1.00000}\hspace*{0pt}\ignorespaces{}\hspace*{0pt}SSA}\\ \cline{1-1} {\bfseries \hspace*{0pt}\ignorespaces{}\hspace*{0pt} Etage }&\multicolumn{1}{|c|}{}&\multicolumn{1}{|c|}{}&\multicolumn{1}{|c|}{}&\multicolumn{1}{|c|}{}&\multicolumn{1}{|c|}{}&\multicolumn{1}{|c|}{}&\multicolumn{1}{|c|}{}\\ \cline{1-1} \multirow{2}{\linewidth}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt}Mesencephalon }&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Nucl. n. oculomotorii III&\hspace*{0pt}\ignorespaces{}\hspace*{0pt}  &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Nucl. accessorii n. oculomotorii III &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\multirow{3}{\linewidth}{\cellcolor[rgb]{0.75686,1.00000,0.75686}\hspace*{0pt}\ignorespaces{}\hspace*{0pt}Nucl. mesencephalicus n. trigemini V }&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} \\ \cline{2-2}\cline{3-3}\cline{4-4}\cline{5-5}\cline{6-6}\cline{8-8} \multicolumn{1}{|c|}{}&\hspace*{0pt}\ignorespaces{}\hspace*{0pt}  Nucl. n. trochlearis IV &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\multicolumn{1}{|c|}{}&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} \\ \cline{1-1}\cline{2-2}\cline{3-3}\cline{4-4}\cline{5-5}\cline{6-6}\cline{8-8} \multirow{5}{\linewidth}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt}Pons }&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\multicolumn{1}{|c|}{}&\hspace*{0pt}\ignorespaces{}\hspace*{0pt}\\ \cline{2-2}\cline{3-3}\cline{4-4}\cline{5-5}\cline{6-6}\cline{7-7}\cline{8-8} \multicolumn{1}{|c|}{}&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\cellcolor[rgb]{0.75686,1.00000,0.75686}\hspace*{0pt}\ignorespaces{}\hspace*{0pt}Nucleus motorius n. trigemini V &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt}  &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\cellcolor[rgb]{0.75686,1.00000,0.75686}\hspace*{0pt}\ignorespaces{}\hspace*{0pt}Nucl. principalis n. trigemini V &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} \\ \cline{2-2}\cline{3-3}\cline{4-4}\cline{5-5}\cline{6-6}\cline{7-7}\cline{8-8} \multicolumn{1}{|c|}{}&\hspace*{0pt}\ignorespaces{}\hspace*{0pt}  Nucl. n. abducentis VI &\hspace*{0pt}\ignorespaces{}\hspace*{0pt}  &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt}  &\hspace*{0pt}\ignorespaces{}\hspace*{0pt}  &\multirow{9}{\linewidth}{\cellcolor[rgb]{0.75686,1.00000,0.75686}\hspace*{0pt}\ignorespaces{}\hspace*{0pt}Nucl. spinalis n. trigemini V }&\multirow{2}{\linewidth}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt}Nuclei vestibulares VIII}\\ \cline{2-2}\cline{3-3}\cline{4-4}\cline{5-5}\cline{6-6} \multicolumn{1}{|c|}{}&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Nucl. n. facialis VII &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt}  &\hspace*{0pt}\ignorespaces{}\hspace*{0pt}&\multicolumn{1}{|c|}{}&\multicolumn{1}{|c|}{}\\ \cline{2-2}\cline{3-3}\cline{4-4}\cline{5-5}\cline{6-6} \multicolumn{1}{|c|}{}&\hspace*{0pt}\ignorespaces{}\hspace*{0pt}  &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\cellcolor[rgb]{1.00000,0.82745,0.60784}\hspace*{0pt}\ignorespaces{}\hspace*{0pt}Nucl. salivatorius superior VII &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\multicolumn{1}{|c|}{}&\multirow{2}{\linewidth}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt}Nuclei vestibularis et cochleares VIII}\\ \cline{1-1}\cline{2-2}\cline{3-3}\cline{4-4}\cline{5-5}\cline{6-6} \hspace*{0pt}\ignorespaces{}\hspace*{0pt} Medulla oblongata &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Nucl. ambiguus IX &\cellcolor[rgb]{1.00000,0.82745,0.60784}\hspace*{0pt}\ignorespaces{}\hspace*{0pt}Nucl. salivatorius inferior IX &\multirow{4}{\linewidth}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt}Nuclei tractus solitarii }&\multirow{4}{\linewidth}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt}Nuclei tractus solitarii}&\multicolumn{1}{|c|}{}&\multicolumn{1}{|c|}{}\\ \cline{1-1}\cline{2-2}\cline{3-3}\cline{4-4} \hspace*{0pt}\ignorespaces{}\hspace*{0pt} Obex &\multirow{2}{\linewidth}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt}Nucl. n. hypoglossi XII }&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Nucl. ambiguus X &\multirow{2}{\linewidth}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt}Nucl. dorsalis n. vagi X }&\multicolumn{1}{|c|}{}&\multicolumn{1}{|c|}{}&\multicolumn{1}{|c|}{}&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Nuclei vestibularis  VIII\\ \cline{1-1}\cline{3-3}\cline{8-8} \multirow{3}{\linewidth}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt}Medulla oblongata }&\multicolumn{1}{|c|}{}&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Nucl. ambiguus XI &\multicolumn{1}{|c|}{}&\multicolumn{1}{|c|}{}&\multicolumn{1}{|c|}{}&\multicolumn{1}{|c|}{}&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} \\ \cline{2-2}\cline{3-3}\cline{4-4}\cline{8-8} \multicolumn{1}{|c|}{}&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\multirow{2}{\linewidth}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt}Nucl. n. accessorii XI }&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\multicolumn{1}{|c|}{}&\multicolumn{1}{|c|}{}&\multicolumn{1}{|c|}{}&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} \\ \cline{2-2}\cline{4-4}\cline{5-5}\cline{6-6}\cline{8-8} \multicolumn{1}{|c|}{}&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Medulla spinalis &\multicolumn{1}{|c|}{}&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\multicolumn{1}{|c|}{}&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} \\ \hline 
\end{longtable}

\end{landscape}

\subsection{Nervus abducens (VI)}
\label{49}

Austrittsstelle: Anterior zwischen Pons und Pyramide

Kern-{} und Versorgungsgebiete:
\begin{myitemize}
\item{} {\itshape Nucleus nervi abducentis} (ASE) motorisch -{}>{} M. rectus lateralis
\end{myitemize}





Kerngebiete des Nervus abducens (VI)
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\end{landscape}

\subsection{Nervus facialis (VII)}
\label{50}

Austrittsstelle:  Kleinhirnbrückenwinkel

Kern-{} und Versorgungsgebiete:
\begin{myitemize}
\item{} {\itshape Nucleus nervi facialis} (SVE) motorisch -{}>{} Mimische Muskulatur, Mm. auriculares, M. stapedius, Venter posterior des M. digastricus und M. stylohyoideus
\item{} {\itshape Nucleus salivatorius superior} (AVE) parasympathisch -{}>{} Nervus facialis (VII) 
\begin{myitemize}
\item{} -{}>{} Nervus petrosus major -{}>{} Nervus canalis pterygoidei -{}>{} Ganglion pterygopalatinum -{}>{} N. maxillaris (V2) 
\begin{myitemize}
\item{} -{}>{} Nasen-{} und Gaumendrüsen 
\item{} -{}>{} Ramus communicans cum nervi zygomatico -{}>{} Nervus zygomaticus (V1) -{}>{} Tränendrüse
\end{myitemize}

\item{} -{}>{} Chorda tympani -{}>{} Ganglion submandibulare / Nervus mandibularis (V3) -{}>{} Glandula sublingualis und submandibularis
\end{myitemize}

\item{} {\itshape Nuclei tractus solitarii} (SVA) gustatorisch -{}>{} vordere 2/3 der Zunge
\end{myitemize}


Anlagerung (Rami communicantes): 
\begin{myitemize}
\item{}  Sensible Fasern des Nervus trigeminus (V)
\item{}  Sensible Fasern des N. vagus (R. auricularis cum n. vago) und des N. glossopharyngeus (Plexus tympanicus) -{}>{} Äußerer Gehörgang, Tympanon
\end{myitemize}






{Die Fasern des Stirnastes des {\itshape Nervus facialis} kreuzen z.T. zur Gegenseite. Daher kann der Patient mit einer zentralen Fazialisparese, z.B. im Rahmen eines Schlaganfalls, die Stirn noch Runzeln (Stimulation des {\itshape Nucleus nervi facialis} mit Innervation der {\itshape Rami frontales} von kontralateral), während dies bei einer (kompletten) peripheren Läsion, bei der alle Fasern vom Zielgebiet abgeschnitten sind, nicht mehr möglich ist. Der Mundast wird nur von einer Seite, der Gegenseite, versorgt und ist in beiden Fällen paretisch.}






Kerngebiete des Nervus facialis (VII)
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\end{landscape}

\subsection{Nervus vestibulocochlearis (VIII)}
\label{51}

Austrittsstelle:  Kleinhirnbrückenwinkel

Kern-{} und Versorgungsgebiete:
\begin{myitemize}
\item{} {\itshape Nuclei cochleares} (SSA) akustisch rezeptiv -{}>{} Corti-{}Organ
\item{} {\itshape Nuclei vestibulares} (SSA) vestibulär rezeptiv -{}>{} Vestibularorgan
\end{myitemize}





Kerngebiete des Nervus vestibulocochlearis (VIII)
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\end{landscape}

\subsection{Nervus glossopharyngeus (IX)}
\label{52}

Austrittsstelle: zwischen Olive und Tuberculum cuneatum

Kern-{} und Versorgungsgebiete:
\begin{myitemize}
\item{} {\itshape Nucleus ambiguus} (SVE) motorisch -{}>{} kraniale Pharynxmuskulatur
\item{} {\itshape Nucleus salivatorius inferior} (AVE) parasympathisch -{}>{} Nervus glossopharyngeus (IX) -{}>{} Nervus tympanicus -{}>{} Plexus tympanicus -{}>{} Nervus petrosus minor -{}>{} Ganglion oticum -{}>{} Glandula parotis
\item{} {\itshape Nuclei tractus solitarii} (SVA) gustatorisch -{}>{} hinteres Zungendrittel 
\item{} {\itshape Nucleus spinalis nervi trigemini} (ASA) sensibel -{}>{} Plexus tympanicus, Tuba auditiva, kraniale Rachenschleimhaut, hinteres Zungendrittel, Sinus caroticus
\end{myitemize}





Kerngebiete des Nervus glossopharyngeus (IX)
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\end{longtable}

\end{landscape}

\subsection{Nervus vagus (X)}
\label{53}

Austrittstelle: Sulcus posterolateralis

Kern-{} und Versorgungsgebiete:
\begin{myitemize}
\item{} {\itshape Nucleus ambiguus} (SVE) motorisch -{}>{} kaudale Pharynxmuskulatur, Larynxmuskulatur
\item{} {\itshape Nucleus dorsalis nervi vagi} (AVE) viszeromotorisch -{}>{} Hals-{}, Brust-{}, Bauchorgane bis Cannon-{}Böhmscher Punkt 
\item{} {\itshape Nuclei tractus solitarii} (AVA/SVA) sensorisch/sensibel -{}>{} Rachengeschmacksknospen, Schleimhaut der Brust-{} und Bauchorgane
\item{} {\itshape Nucleus spinalis nervi trigemini} (ASA) sensibel -{}>{} äußerer Gehörgang,Hirnhaut in der hinteren Schädelgrube,kleines Hautareal hinter dem Ohr
\end{myitemize}





Kerngebiete des Nervus vagus (X)

\begin{landscape}
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\end{longtable}

\end{landscape}

\subsection{Nervus accessorius (XI)}
\label{54}

Austrittstelle: Sulcus posterolateralis (Radices craniales + Radices spinales)

Kern-{} und Versorgungsgebiete:
\begin{myitemize}
\item{}  {\itshape Nucleus ambiguus XI} + {\itshape Nucleus nervi accessorii} (ASE) motorisch -{}>{} M. sternocleidomastoideus, M. trapezius ; (SVE) mit Vagus -{}>{} Laryngeus recurrens -{}>{} innere Kehlkopfmuskulatur
\end{myitemize}





Kerngebiete des Nervus accessorius (XI)
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\subsection{Nervus hypoglossus (XII)}
\label{55}

Austrittstelle: Sulcus anterolateralis 

Kern-{} und Versorgungsgebiete:
\begin{myitemize}
\item{} {\itshape Nucleus nervi hypoglossi} (ASE) motorisch -{}>{} Zungenmuskeln (M. genioglossus, M. styloglossus, M. hyoglossus)
\end{myitemize}





Kerngebiete des Nervus hypoglossus (XII)
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\section{Projektionen der Hirnnervenkerne}
\label{56}

Im folgenden können Sie sich die Schaltpläne noch einmal anschauen mit den Hirnnervenkernen bzw. den Signalspezifischen Kernsäulen als Ausgangspunkt:
\subsection{Grundplatte -{} Efferente Kerngebiete}
\label{57}
\subsubsection{ASE -{} allgemein somatofferente Kerne}
\label{58} 

ASE: allgemein somatoefferent -{} Motorische Innervation der Skelettmuskulatur (Myotome) -{} III, IV, VI, XII

Mittelhirn: {\bfseries {\itshape Nucleus nervi oculomotorii}}{\itshape } (III) -{}>{} Nervus oculomotorius (III) -{}>{} M. levator palpebrae superior, M. rectus superior/ medius/ inferior, M. obliquus inferior

Mittelhirn: {\bfseries {\itshape Nucleus nervi trochlearis}}{\itshape } (IV) -{}>{} Nervus trochlearis (IV) -{}>{} M. obliquus superior

Pons: {\bfseries {\itshape Nucleus nervi abducentis}}{\itshape } (VI) -{}>{} Nervus abducens (VI) -{}>{} M. rectus lateralis

Medulla oblongata: {\bfseries {\itshape Nucleus nervi hypoglossi}}{\itshape } (XII) -{}>{} Nervus hypoglossus (XII) -{}>{} Zungenmuskeln (M. genioglossus, M. styloglossus, M. hyoglossus)
\subsubsection{SVE -{} speziell viszeroefferente Kerne}
\label{59} 

Motorische Innervation der Skelettmuskulatur (Branchialbögen) -{} V, VII, IX, X, XI

Pons: {\bfseries {\itshape Nucleus motorius n. trigemini}}{\itshape } V -{}>{} Nervus trigeminus (V) -{}>{} Nervus mandibularis (V3)  -{}>{} Kaumuskulatur, M. tensor veli palatini, M. mylohyoideus, Venter anterior des M. digastricus

Pons: {\bfseries {\itshape Nucleus nervi facialis}}{\itshape } VII -{}>{} Nervus facialis (VII) -{}>{} Mimische Muskulatur, Mm. auriculares, M. stapedius, Venter posterior des M. digastricus und M. stylohyoideus

Medulla oblongata: {\bfseries {\itshape Nucleus ambiguus}}{\itshape } IX -{}>{} Nervus glossopharyngeus (IX) -{}>{} kraniale Pharynxmuskulatur

Medulla oblongata: {\bfseries {\itshape Nucleus ambiguus}}{\itshape } X -{}>{} Nervus vagus (X) -{}>{} kaudale Pharynxmuskulatur, Larynxmuskulatur

Medulla oblongata -{} Rückenmark: : {\bfseries {\itshape Nucleus ambiguus}}{\itshape } XI und {\bfseries {\itshape Nucleus nervi accessorii}}{\itshape } XI -{}>{} Nervus accessorius (XI) -{}>{} M. sternocleidomastoideus, M. trapezius
\subsubsection{AVE -{} allgemein viszeroefferente Kerne}
\label{60} 

AVE: allgemein viszeroefferent -{} Parasympathische viszeromotorische Innervation der glatten Muskulatur (Eingeweide, Blutgefäße) -{} III, VII, IX, X

Mittelhirn: {\bfseries {\itshape Nucleus accessorii nervi oculomotorii}}{\itshape } III {$\text{[}$}Edinger-{}Westphal{$\text{]}$} -{}>{} Nervus oculomotorius (III)  -{}>{} Ganglion ciliare -{}>{} M. ciliaris, M. sphinkter pupillae

Pons: {\bfseries {\itshape Nucleus salivatorius superior}}{\itshape } VII -{}>{} Nervus facialis (VII) 
\begin{myitemize}
\item{} -{}>{} Nervus petrosus major -{}>{} Nervus canalis pterygoidei -{}>{} Ganglion pterygopalatinum -{}>{} Rami ganglionares an Nervus maxillaris (V2) -{}>{} Nasen-{} und Gaumendrüsen, Tränendrüse 
\item{} -{}>{} Chorda tympani -{}>{} Ganglion submandibulare / V3 -{}>{} Glandula submandibularis und Glandula sublingualis
\end{myitemize}


Medulla oblongata: {\bfseries {\itshape Nucleus salivatorius inferior}}{\itshape } IX -{}>{} Nervus glossopharyngeus (IX) -{}>{} Nervus tympanicus -{}>{} Plexus tympanicus -{}>{} Nervus petrosus minor -{}>{} Ganglion oticum -{}>{} Nervus mandibularis (V3) -{}>{} Glandula parotis

Medulla oblongata: {\bfseries {\itshape Nucleus dorsalis nervi vagi}}{\itshape } X -{}>{} Nervus vagus (X)  -{}>{} Hals-{}, Brust-{}, Bauchorgane bis Cannon-{}Böhmscher Punkt
\subsection{Flügelplatte -{} Afferente Kerngebiete}
\label{61}
\subsubsection{SVA / AVA -{} allgemein und speziell viszeroafferente Kerne}
\label{62} 

AVA: allgemein viszeroafferent -{} Sensible Innervation der glatten Muskulatur (Eingeweide) -{} IX, X

SVA: speziell viszeroafferent -{} Sensorische Innervation der Skelettmuskulatur (Branchialbögen) / 
Schmecken, Riechen -{} I, VII, IX, X

Medulla oblongata: {\bfseries {\itshape Nuclei tractus solitarii}}{\itshape }
\begin{myitemize}
\item{}  -{}>{} Nervus facialis (VII) gustatorisch (SVA) -{}>{} vordere 2/3 der Zunge
\item{}  -{}>{} Nervus glossopharyngeus (IX) gustatorisch (SVA) -{}>{} hinteres Zungendrittel
\item{}  -{}>{} Nervus vagus (X) sensorisch (SVA)/sensibel (AVA) -{}>{} Rachengeschmacksknospen, Schleimhaut der Brust-{} und Bauchorgane
\end{myitemize}

\subsubsection{ASA -{} allgemein somatoafferente Kerne}
\label{63} 

ASA: allgemein somatoafferent -{} Sensible Innervation der Skelettmuskulatur (Myotome), Haut, Gelenke / Mechanorezeptoren (Propriozeption) -{} V, VII, IX, X

Mittelhirn: {\bfseries {\itshape Nucleus mesencephalicus nervi trigemini}}{\itshape } V propriozeptiv -{}>{} Nervus trigeminus (V) -{}>{} Nervus mandibularis (V3) -{}>{} Kaumuskulatur

Pons: {\bfseries {\itshape Nucleus principalis nervi trigemini}}{\itshape } V epikritisch -{}>{} Nervus trigeminus (V) -{}>{} Gesicht, Hornhaut, Konjunktiva, Kopfinneres

Pons -{} Medulla oblongata: {\bfseries {\itshape Nucleus spinalis nervi trigemini}}{\itshape } V 
\begin{myitemize}
\item{} -{}>{} Nervus trigeminus (V) protopathisch -{}>{} Gesicht, Hornhaut, Konjunktiva, Kopfinneres
\item{} -{}>{} Nervus glossopharyngeus (IX) sensibel -{}>{} Plexus tympanicus, Tuba auditiva, kraniale Rachenschleimhaut, hinteres Zungendrittel, Sinus caroticus
\item{} -{}>{} Nervus vagus (X) sensibel -{}>{} äußerer Gehörgang
\end{myitemize}

\subsubsection{SSA -{} speziell somatoafferente Kerne}
\label{64} 

SSA: speziell somatoafferent -{} Optische, akustische und vestibuläre Sensorik -{} II, VIII

Pons -{} Medulla oblongata: {\bfseries {\itshape Nuclei vestibulares}}{\itshape } VIII vestibulär rezeptiv -{}>{} Vestibularorgan

Pons -{} Medulla oblongata: {\bfseries {\itshape Nuclei cochleares}}{\itshape } VIII akustisch rezeptiv -{}>{} Corti-{}Organ
\section{Übungen}
\label{65}

Versuchen Sie in der Nahaufnahme die Hirnnerven zu finden, zu benennen und zu beschreiben, wo sie austreten!
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Übersicht:
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\label{67}

\section{Die Anteile des Kleinhirns}
\label{68}

Das {\itshape Cerebellum} (Kleinhirn) befindet sich infratentoriell in der hinteren Schädelgrube. Die schmalen Windungen des Kleinhirns, die {\itshape Folia cerebelli} (Kleinhirnblätter) werden durch die {\itshape Fissurae cerebelli} (Kleinhirnfurchen) voneinander getrennt. Im Querschnitt ähnelt das Kleinhirn einem Baum, der als {\itshape Arbor vitae} (Lebensbaum) bezeichnet wird. 

Das Kleinhirn lässt sich unter verschiedenenen Gesichtspunkten in drei bis vier Teile untergliedern. 

Makroskopisch besteht es aus den beiden Hemisphären, zwischen denen sich medial eingesunken der {\itshape Vermis} (Kleinhirnwurm) befindet, der in der Sagittalebene fast rund um das Kleinhirn zieht. Von oben-{}vorne ({\itshape Velum medullare superius}) nach unten-{}vorne ({\itshape Velum medullare inferius}) besteht der Wurm aus {\itshape Lingula cerebellaris} (Kleinhirnzunge), {\itshape Lobulus centralis} (Zentrallappen), {\itshape Culmen} (Gipfel), {\itshape Declive} (Abhang), {\itshape Folium vermis} (Wurmblatt), {\itshape Tuber vermis} (Wurmhöcker), {\itshape Pyramis vermis} (Wurmpyramide), {\itshape Uvula vermis} (Wurmzäpfchen) und {\itshape Nodulus} (Knötchen).

Weiterhin lässt sich das Kleinhirn durch horizontale Trennlinien in Lappen unterteilen. Der obere Teil des Kleinhirns bildet dabei den {\itshape Lobus anterior}. Dieser wird vom darunterliegenden, größeren {\itshape Lobus posterior} durch die tiefe {\itshape Fissura prima}  getrennt. Der {\itshape Lobus flocculonodularis} fasst {\itshape Flocculus} (Flöckchen) und {\itshape Nodulus}  zusammen, die sich auf der Vorderfläche des Kleinhirns befinden und durch die {\itshape Fissura posterolateralis} vom {\itshape Lobus posterior} getrennt sind. 

In der weißen Substanz befinden sich die grauen Kerngebiete, von medial oben nach lateral unten sind dies der {\itshape Nucleus fastigii} (Giebelkern), der {\itshape Nucleus globosus} (ballförmiger Kern, oft zweigeteilt) und {\itshape Nucleus emboliformis} (propfenförmiger Kern), sowie lateral der {\itshape Nucleus dentatus} (gezähnter Kern).

Über die drei {\itshape Pedunculi} (Kleinhirnstiele) ist das Kleinhirn mit dem {\itshape Mesencephalon} ({\itshape Pedunculus cerebellaris superior}), der Brücke ({\itshape Pedunculus cerebellaris medius}) und der {\itshape Medulla oblongata} ({\itshape Pedunculus cerebellaris inferior}) verbunden.
\section{Ein-{} und Ausgänge}
\label{69}

Das Kleinhirn erhält u.a. Zuflüsse aus den Vestibulariskernen, aus dem inferioren Olivensystem, somatosensorische Informationen aus dem Rückenmark und über die Brückenkerne Afferenzen aus der Großhirnrinde. Der Output wird vor allem über die Kleinhirnkerne ausgegeben und zwar u.a. an die {\itshape Formatio reticularis}, an den {\itshape Nucleus ruber} und den {\itshape Thalamus}. 
\subsection{Afferenzen}
\label{70}

Afferenzen gelangen über die exzitatorischen, glutamatergen Moosfasern (aus allen motorischen Zentren des ZNS) und Kletterfasern (diese stammen v.a. aus dem extrapyramidalen Olivensystem und erzeugen streng lokalisierte Erregungen im cerebellären Cortex) in die Kleinhirnrinde und geben dabei erregende Kollateralen an die Kleinhirnkerne ab. Das Verhältnis von afferenten zu efferenten Fasern beträgt etwa 40:1 und weist auf die wichtige Funktion des Kleinhirns als {\bfseries motorisches Integrationszentrum} hin.

Zu den wichtigsten afferenten Bahnen gehören:
\begin{myitemize}
\item{} {\bfseries {\itshape Tractus vestibulocerebellaris}}{\itshape } -{} Dieser liefert die Afferenzen aus den {\itshape Nuclei vestibularis} an das Vestibulocerebellum ({\itshape Lobus flocculonodularis}).
\item{} {\bfseries {\itshape Tractus spinocerebellaris anterior} und {\itshape posterior}}{\itshape } -{} Die beiden Rückenmarksbahnen (Kleinhirnseitenstrangbahnen) leiten propriozeptive Afferenzen (Tiefensensibilität) aus dem Körper ins Spinocerebellum ({\itshape Lobus anterior}, Wurm und angrenzende Gebiete). Die zusammengehörigen {\itshape Tractus} wurden duch die phylogenetisch später entstandenen pontozerebellären Bahnen, die {\itshape Fibrae pontocerebellares}, die den {\itshape Pedunculus cerebellaris medius} (mittleren Kleinhirnstiel) aufbauen, auseinandergedrängt.
\begin{myitemize}
\item{} Der {\itshape Tractus spinocerebellaris anterior} (G{\small }OWERS{\small }sches Bündel) bekommt seinen Input vom Spinalnerven auf Segmenthöhe im Hinterhorn, kreuzt größtenteils zur Gegenseite und zieht hoch zum {\itshape Pedunculus cerebellaris superior} und von dort ins Spinocerebellum.
\item{} Die Umschaltung vom Spinalnerven auf den {\itshape Tractus spinocerebellaris posterior} (F{\small }LECHSIG{\small }sches Bündel) findet auf Segmenthöhe im {\itshape Nucleus thoracicus posterior} statt. Die Bahnen ziehen wahrscheinlich ungekreuzt über den {\itshape Pedunculus cerebellaris inferior} zum Spinocerebellum. 
\end{myitemize}

\item{} {\bfseries {\itshape Tractus olivocerebellaris}}{\itshape } -{} Der {\itshape Nucleus olivaris inferior} erhält Afferenzen aus dem Rückenmark ({\itshape Tractus spinoolivaris}), aus dem {\itshape Nucleus ruber} (Mittelhirn), aus der {\itshape Formatio reticularis}, aus dem motorischen Kortex des Großhirns ({\itshape Tractus corticoolivaris}) und aus dem {\itshape Cerebellum} (Rückkopplungsschleife). Die untere Olive projiziert über den {\itshape Tractus olivocerebellaris} in alle Areale der Kleinhirnrinde.   
\item{} {\bfseries {\itshape Tractus pontocerebellaris}}{\itshape } -{} Der {\itshape Neocortex} leitet Informationen, z.B. über geplante Bewegungsentwürfe (Frontallappen) über den {\itshape Tractus corticopontinus} zu den {\itshape Nuclei pontis}, die über die kontralateralen {\itshape Pedunculi cerebellares medii} ins {\itshape Pontocerebellum} (Hemisphären) projizieren.
\item{} Weitere Afferenzen gelangen aus der {\itshape Formatio reticularis} und der Vierhügelplatte nach Umschaltung in den {\itshape Nuclei pontis} ins Cerebellum.
\end{myitemize}

\subsection{Efferenzen}
\label{71}

Fast alle Efferenzen gehen (bis auf einige Fasern vom {\itshape Lobus flocculonodularis} zu den Vestibulariskernen) von den {\itshape  Nuclei cerebellaris} aus, die sich in drei funktionelle Längszonen gliedern: Medial der {\itshape Nucleus fastigii}, paramedian der {\itshape Nucleus globosus} und {\itshape Nucleus emboliformis}, die zu den {\itshape Nuclei interpositi} zusammengefasst werden und lateral der {\itshape Nucleus dentatus}.

Die efferenten Kleinhirnkerne werden von den eingehenden kollateralen Afferenzen ständig erregt. Modulatorische Stellschrauben dieses Systems sind die einzigen efferenten Zellen der Kleinhirnrinde, die inhibitorischen GABAergen Purkinjezellen.

Die Kleinhirnkerne projizieren in die {\itshape Nuclei vestibularis}, in die {\itshape Formatio reticularis}, in die untere Olive (Feedbackschleife), in den {\itshape Nucleus ruber} und den {\itshape Thalamus}. Der {\itshape Thalamus} leitet in die Großhirnrinde. Der {\itshape Nucleus ruber} als Teil des extrapyramidalmotorischen Systems ist efferent mit dem Rückenmark ({\itshape Tractus rubrospinalis}), der unteren Olive ({\itshape Tractus rubroolivaris}), der Vierhügelplatte ({\itshape Tractus rubrotectalis}) und über den Thalamus mit dem Motorkortex ({\itshape Tractus rubrothalamicus}) verbunden.
\subsection{Kleinhirnstiele}
\label{72}

Der obere Kleinhirnstiel führt zum Mittelhirn, der mittlere zur Brücke und der untere zum verlängerten Mark. 


\begin{longtable}{|>{\RaggedRight}p{0.29315\linewidth}|>{\RaggedRight}p{0.29315\linewidth}|>{\RaggedRight}p{0.29315\linewidth}|} \hline 
{\bfseries \hspace*{0pt}\ignorespaces{}\hspace*{0pt} Kleinhirnstiele }&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Afferenzen &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Efferenzen\endhead  \hline \hspace*{0pt}\ignorespaces{}\hspace*{0pt}{\bfseries Pedunculus cerebellaris superior} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Tractus spinocerebellaris anterior &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Tractus cerebellothalamicus, Tractus cerebellorubralis \\ \hline \hspace*{0pt}\ignorespaces{}\hspace*{0pt}{\bfseries Pedunculus cerebellaris medius} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Tractus pontocerebellaris &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} -{}-{}-{}\\ \hline \hspace*{0pt}\ignorespaces{}\hspace*{0pt}{\bfseries Pedunculus cerebellaris inferior} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Tractus vestibulocerebellaris, olivocerebellaris, reticulocerebellaris, spinocerebellaris posterior, u.a. &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Fastigobulbäre und cerebello-{}vestibuläre Fasern\\ \hline 
\end{longtable}
 
\section{Gliederung des Kleinhirns nach funktionellen Gesichtspunkten}
\label{73}

Nach anatomischen (Afferenzen und Efferenzen), funktionellen und phylogenetischen Gegebenheiten lässt sich das Kleinhirn in drei bis vier Bereiche untergliedern. Die Bezeichnungen für bestimmte Areale werden dabei oft synonym verwendet werden, allerdings sind sie nicht absolut deckungsgleich.


\begin{longtable}{|>{\RaggedRight}p{0.15982\linewidth}|>{\RaggedRight}p{0.15982\linewidth}|>{\RaggedRight}p{0.15982\linewidth}|>{\RaggedRight}p{0.15982\linewidth}|>{\RaggedRight}p{0.15982\linewidth}|} \hline 
\hspace*{0pt}\ignorespaces{}\hspace*{0pt} {\bfseries Phylogenese} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Archicerebellum &\multicolumn{2}{|>{\RaggedRight}p{0.33361\linewidth}|}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt}Paläocerebellum }&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Neocerebellum\\ \hline \hspace*{0pt}\ignorespaces{}\hspace*{0pt} {\bfseries Afferenzen} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} {\itshape Tractus vestibulocerebellaris}, \newline{}{\itshape Tractus olivocerebellaris}\newline{} &\multicolumn{2}{|>{\RaggedRight}p{0.33361\linewidth}|}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt}{\itshape Tractus spinocerebellaris anterior} und {\itshape posterior}, {\itshape Tractus olivocerebellaris}, \newline{}({\itshape Tractus vestibulocerebellaris})\newline{} }&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} {\itshape Tractus pontocerebellaris}, \newline{}{\itshape Tractus olivocerebellaris}\newline{}\\ \hline \hspace*{0pt}\ignorespaces{}\hspace*{0pt} {\bfseries Afferente Rindenareale} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Vestibulocerebellum &\multicolumn{2}{|>{\RaggedRight}p{0.33361\linewidth}|}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt}Spinocerebellum }&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Pontocerebellum \\ \hline \hspace*{0pt}\ignorespaces{}\hspace*{0pt} {\bfseries Anatomie} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} {\itshape Lobus flocculonodularis} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} {\itshape Lobus anterior}, {\itshape Uvula} und {\itshape Pyramis vermis} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} paravermale Zone (mediale Hemisphären) &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} laterale Hemisphären, überwiegend {\itshape Lobus posterior} \\ \hline \multirow{2}{\linewidth}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt}{\bfseries Efferenzen} }&\multirow{2}{\linewidth}{\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Vestibulariskerne }&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} {\itshape Nucleus fastigii} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} {\itshape Nucleus globosus} und {\itshape Nucleus emboliformis} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} {\itshape Nucleus dentatus}  \\ \cline{3-3}\cline{4-4}\cline{5-5} \multicolumn{1}{|c|}{}&\multicolumn{1}{|c|}{}&\hspace*{0pt}\ignorespaces{}\hspace*{0pt} teils kontralateral: {\itshape Formatio reticularis} und Vestibulariskerne &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} kontralateraler {\itshape Nucleus ruber}, {\itshape Thalamus} &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} kontralateraler {\itshape Thalamus}\\ \hline \hspace*{0pt}\ignorespaces{}\hspace*{0pt} Funktionen: &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Feinabstimmung der Augenbewegungen, Halte-{} und Stützmotorik (Körperhaltung, Muskeltonus, Gleichgewicht) &\hspace*{0pt}\ignorespaces{}\hspace*{0pt}  Stand-{}, Gang-{} und Stützmotorik &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} Stütz-{} (Mitbewegungs-{}) und Zielmotorik, Sprechmotorik, Diadochokinese &\hspace*{0pt}\ignorespaces{}\hspace*{0pt} komplexe Zielmotorik \\ \hline 
\end{longtable}
 
\subsection{Archicerebellum}
\label{74}

Das Archicerebellum ({\itshape Lobus flocculonodularis}) ist entwicklungsgeschichtlich am ältesten und bei allen Vertebraten zu finden. Es erhält als Vestibulocerebellum über den {\itshape Tractus vestibulocerebellaris} ({\itshape Pedunculus cerebellaris inferior}) aus den Vestibulariskernen des Stammhirns Informationen über die Lage und Bewegung des Kopfes. Kleinere Anteile des {\itshape Tractus vestibulocerebellaris} enden auch im {\itshape Nucleus fastigii} (Giebelkern) und der {\itshape Uvula} (Zäpfchen), einem Teil des Kleinhirnwurms. Das Vestibulocerebellum steuert die {\bfseries Halte-{} und Stützmotorik} und sorgt für die {\bfseries Feinabstimmung der Augenbewegungen}. 

\LaTeXShadedColorBoxTemplate{\definecolor{shadecolor}{rgb}{0.87843,1.00000,1.00000}}{Schädigungen des Vestibulozerebellums können Störungen der Okulomotorik mit Nystagmus und Rumpfataxie hervorrufen.}
\subsection{Paläocerebellum}
\label{75}

Die Entwicklung des Paläocerebellums ({\itshape Vermis} (Wurm) und {\itshape paravermale Zone}) ging mit der Ausbildung der Gliedmaßen einher, mit denen die ersten Tetrapoden (Amphibien) im Devon vor etwa 370 Millionen Jahren das Wasser verließen. Als Spinozerebellum verarbeitet es hauptsächlich die unbewußten propriozeptiven Informationen (Tiefenwahrnehmung) über die Körperstellung, die von den Kleinhirnseitenstrangbahnen ({\itshape Tractus spinocerebellares}) zugeleitet werden. 

Die Vorderlappen-{} und Wurmanteile projizieren über den {\itshape Nucleus fastigii} in die {\itshape Formatio reticularis} und Vestibulariskerne und sind für die {\bfseries Stand-{}, Gang-{} und Stützmotorik} verantwortlich.

\LaTeXShadedColorBoxTemplate{\definecolor{shadecolor}{rgb}{0.87843,1.00000,1.00000}}{Eine Schädigung der vermalen Zone kann zur Stand-{} und Gangataxie führen.}

Die angrenzenden Anteile der paravermalen Zone sind an der {\bfseries Durchführung gezielter Bewegungen} beteiligt, an der {\bfseries Diadochokinese} (rascher Wechsel zwischen agonistischer und antagonistischer Bewegung), sowie an der komplexen Motorik der Gesicht-{}, Rachen-{}, Kehlkopf-{} und Atemmuskeln beim {\bfseries Sprechen}. 

\LaTeXShadedColorBoxTemplate{\definecolor{shadecolor}{rgb}{0.87843,1.00000,1.00000}}{Störungen in diesem Bereich können die sprechmotorischen Fähigkeiten (Dysarthrie) und die Koordination von gezielten Bewegungen beeinträchtigen und z.B. zur Hypermetrie oder Dysmetrie (Test: Finger-{}Nase-{}Versuch), einem Intentionstremor (DD: Ruhetremor, bei Morbus Parkinson) oder zur Dysdiadochokinese (Test: Glühbirneneindrehbewegung) führen.}
\subsection{Neocerebellum}
\label{76}

Den stammesgeschichtlich jüngsten Anteil des Kleinhirns bildet das Neocerebellum (laterale Hemisphären). Es ist nur bei höheren Säugern zu finden und korreliert mit der Expansion des {\itshape Neocortex} (Großhirnrinde) und der Entwicklung {\bfseries komplexer Bewegungsabläufe}, die im prä-{} und supplementärmotorischen Kortex als Bewegungsentwürfe antizipiert werden und bei deren Umsetzung das Kleinhirn die Feinabstimmung und Koordination der beteiligten Muskelgruppen vornimmt.

\LaTeXShadedColorBoxTemplate{\definecolor{shadecolor}{rgb}{0.87843,1.00000,1.00000}}{Schädigungen des Pontozerebellums können eine Asynergie bewirken, das heißt die fehlende synergistische Koordination von Muskelgruppen. Daraus kann kompensatorisch eine Dekomposition resultieren, bei der die Bewegungen in roboterartige Einzelbewegungen zerfallen, die nacheinander statt parallel durchgeführt werden.}


In den folgenden Aufnahmen können Sie versuchen, die Einzelteile des Kleinhirns zu identifizieren.
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{\itshape Cerebellum von posterior.}
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{\itshape Cerebellum von anterior.}
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{\itshape Gehirn, mediosagittaler Schnitt.}

\chapter{Rückenmark}

\myminitoc
\label{77}





\label{78}
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Das Rückenmark ({\itshape Medulla spinalis}) bleibt im Wachstum relativ zur Wirbelsäule etwas zurück und endet beim Erwachsenen in Höhe L1/L2, während die Spinalnerven zur ihren ursprünglichen {\itshape Foramina intervertebralia} ziehen. Das Rückenmark besitzt 8 Zervikalsegmente (Beachte: 7 Wirbel!), 12 Thorakal-{}, 5 Lumbal-{} und 5 Sakralsegmente bzw. gleichnamige Spinalnerven. Im Zervikalbereich treten die Spinalnerven über dem gleichnamigen Wirbel aus, ab Th1 unter dem entsprechenden Wirbel. 

Im Bereich der Extremitäten (Plexus) mit ihrer hohen Innervationsdichte ist das Rückenmark zur {\itshape Intumescentia cervicalis} und {\itshape Intumescentia  lumbosacralis} verdickt.

In der Mitte des Rückenmarks in der grauen Substanz verläuft der liquorführende {\itshape Canalis centralis} (Zentralkanal).
\section{Die Rückenmarkshäute}
\label{79}

Die Häute des Rückenmarks entsprechen denen des Gehirns, allerdings sind die Blätter der {\itshape Dura mater spinalis} hier nicht fusioniert, sondern schließen den Epi-{} oder Periduralraum ein, der Fettgewebe und Gefäße enthält. 
\section{Die graue Substanz}
\label{80}

Gemäß der embryologischen Bildung der Grund-{} und Flügelplatte liegen im Vorderhorn der grauen Substanz die Zellkörper efferenter Neurone und im Hinterhorn die afferenten Neurone, die den Input aus der Peripherie nach oben leiten. Dazwischen liegen im Seitenhorn die Perikaryen der efferenten und afferenten Neurone des autonomen Nervensystems.

Im Vorderhorn finden sich z.B. die α-{}Motoneurone, die die Skelettmuskulatur motorisch innervieren und die γ-{}Motoneurone, die die Vorspannung der Muskelspindeln regeln. Auch das Vorderhorn ist somatotop gegliedert, die Neurone haben ihre Zielgebiete wie folgt: Die medialen Neurone versorgen die proximalen Körperabschnitte (je nach Segmenthöhe Schultern, Hüften), die lateralen innervieren die peripheren Abschnitte (je nach Segmenthöhe Hände oder Füße). Ventral im Vorderhorn liegen die Motoneurone der Extensoren, dorsal die der Flexoren.
\section{Afferente aufsteigende Bahnen}
\label{81}

Die bei den Hirnnerven bereits beschriebenen verschiedenen Sinnensqualitäten werden auch im Rückenmark getrennt geleitet. 
\subsection{Vorderseitenstrangbahnen}
\label{82}

Leitung der {\bfseries Protopathik} (Reize mit vitaler Bedeutung) über drei Neuronen.
\subsubsection{Tractus spinothalamicus anterior}
\label{83}

Der {\itshape Tractus spinothalamicus anterior} leitet die Empfindung der protopathischen Reize {\bfseries grobe Berührung} und {\bfseries Druck} (undifferenzierte Mechanosensibilität) Richtung {\itshape Thalamus}. Das erste Neuron (Spinalnervenfaser mit Perikaryon im Spinalganglion) wird im {\itshape Nucleus centralis} des Hinterhorns auf das zweite Neuron umgeschaltet, das größtenteils in der vorderen Kommissur zur Gegenseite und im genannten Tractus nach oben zieht. Im {\itshape Nucleus ventralis posterolateralis} des {\itshape Thalamus} erfolgt die Umschaltung auf das dritte Neuron, das in die hintere Zentralwindung projiziert.
\subsubsection{Tractus spinothalamicus lateralis}
\label{84}

Der {\itshape Tractus spinothalamicus lateralis} leitet die protopathischen Empfindungen {\bfseries Schmerz} und {\bfseries Temperatur}  zum {\itshape Thalamus}. Der Verlauf mit insgesamt drei Neuronen ähnelt dem des {\itshape Tractus spinothalamicus anterior}.
\subsection{Kleinhirnseitenstrangbahnen}
\label{85}

Die beiden Kleinhirnseitenstrangbahnen {\itshape Tractus spinocerebellaris anterior} und {\itshape posterior} leiten v.a. {\bfseries propriozeptive Afferenzen} -{} die (in diesem Fall unbewußte) {\bfseries Tiefensensibilität} -{} aus dem Körper ins Spinocerebellum ({\itshape Lobus anterior}, Wurm und angrenzende Gebiete). Die zusammengehörigen Tractus wurden duch die phylogenetisch später entstandenen pontozerebellären Bahnen, die {\itshape Fibrae pontocerebellares}, die den {\itshape Pedunculus cerebellaris medius} (mittleren Kleinhirnstiel) aufbauen, im Kleinhirnstiel auseinandergedrängt. Die Kleinhirnseitenstrangbahnen bestehen aus nur zwei Neuronen.
\subsubsection{Tractus spinocerebellaris anterior}
\label{86}

Der {\itshape Tractus spinocerebellaris anterior} (GOWERSsches Bündel) bekommt seinen Input vom Spinalnerven auf Segmenthöhe im Hinterhorn, kreuzt größtenteils zur Gegenseite und zieht hoch zum {\itshape Pedunculus cerebellaris superior} und von dort ins Spinocerebellum, wo die Fasern noch einmal zur Gegenseite kreuzen. Neben den Reizen aus der Peripherie leitet der {\itshape Tractus spinocerebellaris anterior} v.a. {\bfseries Feedbackimpulse} aus dem absteigenden {\itshape Tractus corticospinalis} (Pyramidenbahn) und {\itshape Tractus rubrospinalis}, die auf Segmenthöhe die Motoneurone efferent innervieren, wieder nach oben zum Kleinhirn, um dieses über die aktuell initiierten motorischen Aktivitäten zu informieren. 
\subsubsection{Tractus spinocerebellaris posterior}
\label{87}

Die Umschaltung vom Spinalnerven auf den {\itshape Tractus spinocerebellaris posterior} (FLECHSIGsches Bündel) findet auf Segmenthöhe im {\itshape Nucleus thoracicus posterior} statt. Die schnellsten Bahnen des ZNS (120m/s) ziehen wahrscheinlich ungekreuzt über den {\itshape Pedunculus cerebellaris inferior} zum Spinocerebellum und vermitteln die {\bfseries propriozeptiven Wahrnehmungen} aus Hautrezeptoren, Muskelspindeln, Sehnenorganen und Gelenkkapseln.
\subsection{Hinterstrangbahnen}
\label{88}

Die Hinterstränge leiten die (bewußte) {\bfseries Epikritik} wie auch {\bfseries bewußte propriozeptive Reize} zum {\itshape Thalamus}. Das erste Neuron tritt über die Hinterwurzel ein und verläuft ungekreuzt nach oben. Durch die laterale Anlagerung von Fasern in jedem Segment, die besonders in Höhe der Extremitäten ausgeprägt ist, entstehen von unten nach oben zuerst der mediale {\itshape Fasciculus gracilis} (G{\small OLL}scher Strang, untere Extremität) und im Halsbereich dann der laterale {\itshape Fasciculus cuneatus} (B{\small URDACH}scher Strang, obere Extremität). Das erste Neuron wird im gleichnamigen Kern ({\itshape Nucleus gracilis et cuneatus}) auf Höhe des {\itshape Obex} auf das zweite Neuron umgeschaltet, welches dann zum kontralateralen {\itshape Lemniscus medialis} kreuzt und zum {\itshape Thalamus} zieht. Im {\itshape Thalamus} erfolgt die Umschaltung auf das dritte Neuron, das in den {\itshape Gyrus postcentralis} projiziert.

\LaTeXShadedColorBoxTemplate{\definecolor{shadecolor}{rgb}{0.87843,1.00000,1.00000}}{Die Schädigung der zervikalen Hinterstrangbahn führt zur taktilen Agnosie (Test: Bei geschlossenen Augen Gegenstände durch Betasten erkennen oder auf die  Haut \symbol{34}gemalte\symbol{34} Buchstaben benennen) und/oder zur Ataxie (Test: Stehen mit geschlossenen Augen und Fußschluss (R{\small OMBERG}), Vorsicht! Patienten sichern, Sturzgefahr!)}
\section{Efferente Bahnen}
\label{89}

Grob kann man zwischen der Pyramidenbahn -{} der Leitung der Willkürmotorik -{} und den zahlreichen efferenten Bahnen (Tractus ...spinalis) des extrapyramidalmotorischen Systems (EPMS) unterscheiden. Daneben finden sich auch einige Fasern des vegetativen Nervensystems.
\subsection{Tractus corticospinalis (Pyramidenbahn)}
\label{90}

Die Pyramidenbahn verläuft vom {\itshape Cortex} der vorderen Zentralwindung durch die {\itshape Capsula interna} und die {\itshape Crura cerebri} (Großhirnschenkel), kreuzt in der {\itshape Medulla oblongata} größtenteils zur Gegenseite ({\itshape Decussatio pyramidum}) und verläuft dann auf die entsprechende Rückenmarkshöhe des Versorgungsgebietes, wo eine Umschaltung auf das 2. Neuron (alpha-{}Motoneuron) erfolgt. 
\subsection{Bahnen des EPMS}
\label{91}

{\itshape Tractus vestibulospinalis} (vestibuläre Reflexe mit Einfluss auf die α-{} und γ-{}Motoneurone)

{\itshape Tractus olivospinalis} (vestibuläre Reflexe)

{\itshape Tractus reticulospinalis} (Regulativer Einfluss auf die α-{} und γ-{}Motoneurone)

{\itshape Tractus rubrospinalis} (Regulativer Einfluss auf die α-{} und γ-{}Motoneurone)

{\itshape Tractus tectospinalis} (Visuelle Stellreflexe, Ende in den oberen Zervikalsegmenten)

\LaTeXShadedColorBoxTemplate{\definecolor{shadecolor}{rgb}{0.87843,1.00000,1.00000}}{Die meist einseitige Spastik beim Schlaganfall, die auf die initiale schlaffe Lämung folgt, ist nicht etwa durch den Ausfall der Pyramidenbahn bedingt, sondern durch die Beteiligung regulativer bulbospinaler Fasern des EPMS wie z.B. dem {\itshape Tractus rubrospinalis} oder {\itshape Tractus reticulospinalis}. Daher wird bei einer isolierten Schädigung der {\itshape Decussatio pyramidum} (sehr selten) oder bei kleinen Rindeninfarkten ohne Involvierung des EPMS keine Spastik beobachtet.}
\subsection{Vegetatives Nervensystem}
\label{92}

Die Signale vom {\itshape Hypothalamus} werden durch den {\itshape Fasciculus longitudinalis posterior} (Hirnstamm) und verstreut im Vorderseitenstrang des Rückenmarks zum jeweiligen {\itshape Nucleus intermediolateralis} (Seitenhorn) geleitet, der im thorakalen Bereich sympathisch und lumbalen Bereich parasympathisch konzipiert ist. Im {\itshape Nucleus intermediolateralis} wird das zentrale Neuron auf das präganglionäre Neuron umgeschaltet.
\chapter{Gefäßversorgung des Gehirns}
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\section{Arterielle Versorgung}
\label{95}

Das Gehirn wird von vier großen Arterien versorgt, den beiden {\bfseries {\itshape Aa. carotides internae}}{\itshape } und den beiden {\bfseries {\itshape Aa. vertebralia}}{\itshape }. Erstere gelangen über den paarigen {\itshape Canalis caroticus}, letztere über das {\itshape Foramen magnum} in den Schädel. Die Vertebralis-{}Arterien schließen sich nach rostral zur {\bfseries {\itshape A. basilaris}}{\itshape } zusammen und zweigen sich dann wieder in die {\bfseries {\itshape Aa. cerebri posteriores}}{\itshape } auf. Aus der internen Carotis geht beiderseits hautsächlich die dicke {\bfseries {\itshape A. cerebri media}}{\itshape } hervor, sowie die dünnere {\bfseries {\itshape A. cerebri anterior}}{\itshape }. 

Da das Gehirn auf eine gute Durchblutung angewiesen ist, bestehen zwischen diesen Arterien noch einige Kürzschlüsse, die Kollateralkreisläufe bilden und in diesem Fall den sog. {\bfseries {\itshape Circulus arteriosus cerebri}}{\itshape } W{\small ILLISII}. Die anterioren Hirnarterien sind über die {\itshape A. communicans anterior} verbunden. Die {\itshape A. communicans posterior} verbindet auf jeder Seite die Media mit der Posterior. Vollständig ist der arterielle Ring bei etwa 90 \% der Menschen ausgebildet, etwa 30 \% dieser arteriellen Ringsysteme enthalten jedoch ein oder mehrere hypoplastische Arterienanteile.Langsam chronifizierte Verschlüsse kann der Kolleteralkreislauf kompensieren, akute Minderversorgungen eines Gefäßes jedoch nicht. 

Die Anterior versorgt v.a. die medialen Hemisphären inklusive der Mantelkante bis zum {\itshape Sulcus parietooccipitalis}. Die Media versorgt den größten Teil der lateralen Hemisphären. Die Posterior durchblutet v.a. den mediobasalen Hirnmantel mit einem größeren Teil des {\itshape Lobus occipitalis} inklusive hinterem Hirnpol und dem {\itshape Hippocampus}. Die penetrierenden Äste dieser Arterien dringen von außen in das Gehirn ein.

Aus den großen Hirnarterien gehen neben den Palliumversorgenden Endästen noch zahlreiche kleinere Arterien hervor:

{\bfseries {\itshape A. cerebri anterior}}{\itshape }:

\begin{myitemize}
\item{}  {\itshape Aa. centrales anteromediales} und {\itshape A. striata medialis distalis} -{}>{} {\itshape Comissura anterior}, {\itshape Crus anterius} der {\itshape Capsula interna}, Anteile des {\itshape Globus pallidus} und des {\itshape Caput nuclei caudati}  
\end{myitemize}


{\bfseries {\itshape A. carotis interna}}{\itshape }: 

\begin{myitemize}
\item{}  {\itshape A. choroidea anterior} -{}>{} {\itshape Tractus opticus}, {\itshape Gyrus parahippocampalis}, {\itshape Corpus amygdaloideum}, {\itshape Globus pallidus Pars interna}, {\itshape Crus posterius} der {\itshape Capsula interna} ({\itshape Tractus corticonuclearis} und {\itshape corticospinalis}), Teile des {\itshape Thalamus}. 
\end{myitemize}


{\bfseries {\itshape A. cerebri media}}{\itshape }: 

\begin{myitemize}
\item{}  {\itshape Aa. centrales anterolaterales} -{}>{} Teile des {\itshape Genu} der {\itshape Capsula interna}, Teile des {\itshape Nucleus caudatus}, {\itshape Putamen} und {\itshape Globus pallidus}.
\end{myitemize}


{\bfseries {\itshape A. cerebri posterior}}{\itshape }: 

\begin{myitemize}
\item{}  {\itshape Aa. centrales posteromediales}, {\itshape Aa. centrales posterolaterales}, {\itshape Rami thalamici} -{}>{} Versorgung von {\itshape Thalamus} und {\itshape Metathalamus}
\end{myitemize}


{\bfseries {\itshape A. basilaris}}{\itshape }:

\begin{myitemize}
\item{}  {\itshape A. superior cerebelli}, {\itshape A. inferior anterior cerebelli}, {\itshape A. inferior posterior cerebelli} -{}>{} Kleinhirn
\item{}  {\itshape Aa. mesencephalicae} -{}>{} Mittelhirn
\item{}  {\itshape Aa. pontis} -{}>{} Brücke
\item{}  {\itshape A. labyrinthi} -{}>{} Innenohr
\end{myitemize}


{\bfseries {\itshape A. vertebralis}}{\itshape }:
\begin{myitemize}
\item{}  {\itshape A. spinalis anterior} -{}>{} Rückenmark
\end{myitemize}



\LaTeXShadedColorBoxTemplate{\definecolor{shadecolor}{rgb}{0.87843,1.00000,1.00000}}{Die komplexe Embryologie der Hirnbasisarterien erklärt die Anfälligkeit für die Bildung von Wanddefekten insbesondere an den arteriellen Verbindungsstellen. Daraus resultieren langsam wachsende meist asymptomatische {\bfseries Aneurysmen}, die irgendwann platzen können und zum Bild der Subarachnoidalblutung führen.}


\LaTeXShadedColorBoxTemplate{\definecolor{shadecolor}{rgb}{0.87843,1.00000,1.00000}}{Die Symptome eines größeren {\bfseries Hirninfarkt}es lassen sich unter Vorbehalt z.T. bestimmten  Hirnanteilen und Stromgebieten zuordnen. {\itshape A. cerebri anterior}: Beinbetonte Störungen, Inkontinenz, wenn bds. Frontalhirn-{}Syndrom; {\itshape A. cerebri media}: sensomotorisches Hemisyndrom, Aphasie/Apraxie bei dominanter Hemisphäre, Hemianopsie, typisches W{\small ERNICKE}-{}Gangbild (oben Beugespastik, unten Streckspastik) mit Fazialisparese; {\itshape A. cerebri posterior}: Hemianopsie; {\itshape A. basilaris}: Ataxie (Kleinhirn), Tetraparese (Pyramidenbahn), Störungen von Hirnnervenkernen und assoziierter Gebiete (II: Gesichtsfeldausfälle, III: Akkomodationsstörungen, Anisokorie, III/IV/VI: Störungen der Okulomotorik, VII: Facialisparese, VIII: Hörstörungen, Schwindel, IX/X/XII: Dysarthrie u.a.m.). }
\section{Venöse Entsorgung}
\label{96}

\begin{myitemize}
\item{}  {\itshape Vv. superficiales cerebri} 
\begin{myitemize}
\item{}  {\itshape Vv. superiores cerebri} -{}>{} Brückenvenen -{}>{} {\itshape Sinus sagittalis superior}
\item{}  {\itshape Vv. inferiores cerebri} -{}>{} frontal: {\itshape V. media superficialis cerebri}, temporooccipital: {\itshape Sinus transversus}
\item{}  {\itshape V. media superficialis cerebri} -{}>{} {\itshape Sinus cavernosus}, {\itshape Sinus sphenoparietalis}, {\itshape Bulbus superior venae jugularis}, {\itshape Sinus petrosus superior}
\end{myitemize}

\end{myitemize}


\begin{myitemize}
\item{}  {\itshape Vv. profundae cerebri} -{}>{} {\itshape V. basalis} und {\itshape V. interna cerebri} -{}>{} {\itshape V. magna cerebri} (G{\small }ALENI{\small }) -{}>{} {\itshape Sinus rectus}
\end{myitemize}


Das venöse Blut verlässt den Schädel hauptsächlich über die {\bfseries {\itshape Vena jugularis interna}}{\itshape }, die das Blut aus den {\itshape Sinus durae matres} sammelt und durch das {\itshape Foramen jugulare} nach außen zieht.


Identifizieren Sie die A. vertebralis, die A. basilaris und die A. carotis interna sowie den Circulus arteriosus W{\small ILLISI}, die das Blut zur Hirnbasis leiten!
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Identifizieren Sie die Arterien der Hirnbasis!
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Hier sind die drei rekurrenten Arterien dargestellt:
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Die kleinen Arterien, die aus dem Circulus arteriosus hervorgehen:
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Die Vena cerebri magna:
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\section {GNU GENERAL PUBLIC LICENSE}
\begin{multicols}{4}

Version 3, 29 June 2007

Copyright © 2007 Free Software Foundation, Inc. <http://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.
Preamble

The GNU General Public License is a free, copyleft license for software and other kinds of works.

The licenses for most software and other practical works are designed to take away your freedom to share and change the works. By contrast, the GNU General Public License is intended to guarantee your freedom to share and change all versions of a program--to make sure it remains free software for all its users. We, the Free Software Foundation, use the GNU General Public License for most of our software; it applies also to any other work released this way by its authors. You can apply it to your programs, too.

When we speak of free software, we are referring to freedom, not price. Our General Public Licenses are designed to make sure that you have the freedom to distribute copies of free software (and charge for them if you wish), that you receive source code or can get it if you want it, that you can change the software or use pieces of it in new free programs, and that you know you can do these things.

To protect your rights, we need to prevent others from denying you these rights or asking you to surrender the rights. Therefore, you have certain responsibilities if you distribute copies of the software, or if you modify it: responsibilities to respect the freedom of others.

For example, if you distribute copies of such a program, whether gratis or for a fee, you must pass on to the recipients the same freedoms that you received. You must make sure that they, too, receive or can get the source code. And you must show them these terms so they know their rights.

Developers that use the GNU GPL protect your rights with two steps: (1) assert copyright on the software, and (2) offer you this License giving you legal permission to copy, distribute and/or modify it.

For the developers' and authors' protection, the GPL clearly explains that there is no warranty for this free software. For both users' and authors' sake, the GPL requires that modified versions be marked as changed, so that their problems will not be attributed erroneously to authors of previous versions.

Some devices are designed to deny users access to install or run modified versions of the software inside them, although the manufacturer can do so. This is fundamentally incompatible with the aim of protecting users' freedom to change the software. The systematic pattern of such abuse occurs in the area of products for individuals to use, which is precisely where it is most unacceptable. Therefore, we have designed this version of the GPL to prohibit the practice for those products. If such problems arise substantially in other domains, we stand ready to extend this provision to those domains in future versions of the GPL, as needed to protect the freedom of users.

Finally, every program is threatened constantly by software patents. States should not allow patents to restrict development and use of software on general-purpose computers, but in those that do, we wish to avoid the special danger that patents applied to a free program could make it effectively proprietary. To prevent this, the GPL assures that patents cannot be used to render the program non-free.

The precise terms and conditions for copying, distribution and modification follow.
TERMS AND CONDITIONS
0. Definitions.

“This License” refers to version 3 of the GNU General Public License.

“Copyright” also means copyright-like laws that apply to other kinds of works, such as semiconductor masks.

“The Program” refers to any copyrightable work licensed under this License. Each licensee is addressed as “you”. “Licensees” and “recipients” may be individuals or organizations.

To “modify” a work means to copy from or adapt all or part of the work in a fashion requiring copyright permission, other than the making of an exact copy. The resulting work is called a “modified version” of the earlier work or a work “based on” the earlier work.

A “covered work” means either the unmodified Program or a work based on the Program.

To “propagate” a work means to do anything with it that, without permission, would make you directly or secondarily liable for infringement under applicable copyright law, except executing it on a computer or modifying a private copy. Propagation includes copying, distribution (with or without modification), making available to the public, and in some countries other activities as well.

To “convey” a work means any kind of propagation that enables other parties to make or receive copies. Mere interaction with a user through a computer network, with no transfer of a copy, is not conveying.

An interactive user interface displays “Appropriate Legal Notices” to the extent that it includes a convenient and prominently visible feature that (1) displays an appropriate copyright notice, and (2) tells the user that there is no warranty for the work (except to the extent that warranties are provided), that licensees may convey the work under this License, and how to view a copy of this License. If the interface presents a list of user commands or options, such as a menu, a prominent item in the list meets this criterion.
1. Source Code.

The “source code” for a work means the preferred form of the work for making modifications to it. “Object code” means any non-source form of a work.

A “Standard Interface” means an interface that either is an official standard defined by a recognized standards body, or, in the case of interfaces specified for a particular programming language, one that is widely used among developers working in that language.

The “System Libraries” of an executable work include anything, other than the work as a whole, that (a) is included in the normal form of packaging a Major Component, but which is not part of that Major Component, and (b) serves only to enable use of the work with that Major Component, or to implement a Standard Interface for which an implementation is available to the public in source code form. A “Major Component”, in this context, means a major essential component (kernel, window system, and so on) of the specific operating system (if any) on which the executable work runs, or a compiler used to produce the work, or an object code interpreter used to run it.

The “Corresponding Source” for a work in object code form means all the source code needed to generate, install, and (for an executable work) run the object code and to modify the work, including scripts to control those activities. However, it does not include the work's System Libraries, or general-purpose tools or generally available free programs which are used unmodified in performing those activities but which are not part of the work. For example, Corresponding Source includes interface definition files associated with source files for the work, and the source code for shared libraries and dynamically linked subprograms that the work is specifically designed to require, such as by intimate data communication or control flow between those subprograms and other parts of the work.

The Corresponding Source need not include anything that users can regenerate automatically from other parts of the Corresponding Source.

The Corresponding Source for a work in source code form is that same work.
2. Basic Permissions.

All rights granted under this License are granted for the term of copyright on the Program, and are irrevocable provided the stated conditions are met. This License explicitly affirms your unlimited permission to run the unmodified Program. The output from running a covered work is covered by this License only if the output, given its content, constitutes a covered work. This License acknowledges your rights of fair use or other equivalent, as provided by copyright law.

You may make, run and propagate covered works that you do not convey, without conditions so long as your license otherwise remains in force. You may convey covered works to others for the sole purpose of having them make modifications exclusively for you, or provide you with facilities for running those works, provided that you comply with the terms of this License in conveying all material for which you do not control copyright. Those thus making or running the covered works for you must do so exclusively on your behalf, under your direction and control, on terms that prohibit them from making any copies of your copyrighted material outside their relationship with you.

Conveying under any other circumstances is permitted solely under the conditions stated below. Sublicensing is not allowed; section 10 makes it unnecessary.
3. Protecting Users' Legal Rights From Anti-Circumvention Law.

No covered work shall be deemed part of an effective technological measure under any applicable law fulfilling obligations under article 11 of the WIPO copyright treaty adopted on 20 December 1996, or similar laws prohibiting or restricting circumvention of such measures.

When you convey a covered work, you waive any legal power to forbid circumvention of technological measures to the extent such circumvention is effected by exercising rights under this License with respect to the covered work, and you disclaim any intention to limit operation or modification of the work as a means of enforcing, against the work's users, your or third parties' legal rights to forbid circumvention of technological measures.
4. Conveying Verbatim Copies.

You may convey verbatim copies of the Program's source code as you receive it, in any medium, provided that you conspicuously and appropriately publish on each copy an appropriate copyright notice; keep intact all notices stating that this License and any non-permissive terms added in accord with section 7 apply to the code; keep intact all notices of the absence of any warranty; and give all recipients a copy of this License along with the Program.

You may charge any price or no price for each copy that you convey, and you may offer support or warranty protection for a fee.
5. Conveying Modified Source Versions.

You may convey a work based on the Program, or the modifications to produce it from the Program, in the form of source code under the terms of section 4, provided that you also meet all of these conditions:

    * a) The work must carry prominent notices stating that you modified it, and giving a relevant date.
    * b) The work must carry prominent notices stating that it is released under this License and any conditions added under section 7. This requirement modifies the requirement in section 4 to “keep intact all notices”.
    * c) You must license the entire work, as a whole, under this License to anyone who comes into possession of a copy. This License will therefore apply, along with any applicable section 7 additional terms, to the whole of the work, and all its parts, regardless of how they are packaged. This License gives no permission to license the work in any other way, but it does not invalidate such permission if you have separately received it.
    * d) If the work has interactive user interfaces, each must display Appropriate Legal Notices; however, if the Program has interactive interfaces that do not display Appropriate Legal Notices, your work need not make them do so.

A compilation of a covered work with other separate and independent works, which are not by their nature extensions of the covered work, and which are not combined with it such as to form a larger program, in or on a volume of a storage or distribution medium, is called an “aggregate” if the compilation and its resulting copyright are not used to limit the access or legal rights of the compilation's users beyond what the individual works permit. Inclusion of a covered work in an aggregate does not cause this License to apply to the other parts of the aggregate.
6. Conveying Non-Source Forms.

You may convey a covered work in object code form under the terms of sections 4 and 5, provided that you also convey the machine-readable Corresponding Source under the terms of this License, in one of these ways:

    * a) Convey the object code in, or embodied in, a physical product (including a physical distribution medium), accompanied by the Corresponding Source fixed on a durable physical medium customarily used for software interchange.
    * b) Convey the object code in, or embodied in, a physical product (including a physical distribution medium), accompanied by a written offer, valid for at least three years and valid for as long as you offer spare parts or customer support for that product model, to give anyone who possesses the object code either (1) a copy of the Corresponding Source for all the software in the product that is covered by this License, on a durable physical medium customarily used for software interchange, for a price no more than your reasonable cost of physically performing this conveying of source, or (2) access to copy the Corresponding Source from a network server at no charge.
    * c) Convey individual copies of the object code with a copy of the written offer to provide the Corresponding Source. This alternative is allowed only occasionally and noncommercially, and only if you received the object code with such an offer, in accord with subsection 6b.
    * d) Convey the object code by offering access from a designated place (gratis or for a charge), and offer equivalent access to the Corresponding Source in the same way through the same place at no further charge. You need not require recipients to copy the Corresponding Source along with the object code. If the place to copy the object code is a network server, the Corresponding Source may be on a different server (operated by you or a third party) that supports equivalent copying facilities, provided you maintain clear directions next to the object code saying where to find the Corresponding Source. Regardless of what server hosts the Corresponding Source, you remain obligated to ensure that it is available for as long as needed to satisfy these requirements.
    * e) Convey the object code using peer-to-peer transmission, provided you inform other peers where the object code and Corresponding Source of the work are being offered to the general public at no charge under subsection 6d.

A separable portion of the object code, whose source code is excluded from the Corresponding Source as a System Library, need not be included in conveying the object code work.

A “User Product” is either (1) a “consumer product”, which means any tangible personal property which is normally used for personal, family, or household purposes, or (2) anything designed or sold for incorporation into a dwelling. In determining whether a product is a consumer product, doubtful cases shall be resolved in favor of coverage. For a particular product received by a particular user, “normally used” refers to a typical or common use of that class of product, regardless of the status of the particular user or of the way in which the particular user actually uses, or expects or is expected to use, the product. A product is a consumer product regardless of whether the product has substantial commercial, industrial or non-consumer uses, unless such uses represent the only significant mode of use of the product.

“Installation Information” for a User Product means any methods, procedures, authorization keys, or other information required to install and execute modified versions of a covered work in that User Product from a modified version of its Corresponding Source. The information must suffice to ensure that the continued functioning of the modified object code is in no case prevented or interfered with solely because modification has been made.

If you convey an object code work under this section in, or with, or specifically for use in, a User Product, and the conveying occurs as part of a transaction in which the right of possession and use of the User Product is transferred to the recipient in perpetuity or for a fixed term (regardless of how the transaction is characterized), the Corresponding Source conveyed under this section must be accompanied by the Installation Information. But this requirement does not apply if neither you nor any third party retains the ability to install modified object code on the User Product (for example, the work has been installed in ROM).

The requirement to provide Installation Information does not include a requirement to continue to provide support service, warranty, or updates for a work that has been modified or installed by the recipient, or for the User Product in which it has been modified or installed. Access to a network may be denied when the modification itself materially and adversely affects the operation of the network or violates the rules and protocols for communication across the network.

Corresponding Source conveyed, and Installation Information provided, in accord with this section must be in a format that is publicly documented (and with an implementation available to the public in source code form), and must require no special password or key for unpacking, reading or copying.
7. Additional Terms.

“Additional permissions” are terms that supplement the terms of this License by making exceptions from one or more of its conditions. Additional permissions that are applicable to the entire Program shall be treated as though they were included in this License, to the extent that they are valid under applicable law. If additional permissions apply only to part of the Program, that part may be used separately under those permissions, but the entire Program remains governed by this License without regard to the additional permissions.

When you convey a copy of a covered work, you may at your option remove any additional permissions from that copy, or from any part of it. (Additional permissions may be written to require their own removal in certain cases when you modify the work.) You may place additional permissions on material, added by you to a covered work, for which you have or can give appropriate copyright permission.

Notwithstanding any other provision of this License, for material you add to a covered work, you may (if authorized by the copyright holders of that material) supplement the terms of this License with terms:

    * a) Disclaiming warranty or limiting liability differently from the terms of sections 15 and 16 of this License; or
    * b) Requiring preservation of specified reasonable legal notices or author attributions in that material or in the Appropriate Legal Notices displayed by works containing it; or
    * c) Prohibiting misrepresentation of the origin of that material, or requiring that modified versions of such material be marked in reasonable ways as different from the original version; or
    * d) Limiting the use for publicity purposes of names of licensors or authors of the material; or
    * e) Declining to grant rights under trademark law for use of some trade names, trademarks, or service marks; or
    * f) Requiring indemnification of licensors and authors of that material by anyone who conveys the material (or modified versions of it) with contractual assumptions of liability to the recipient, for any liability that these contractual assumptions directly impose on those licensors and authors.

All other non-permissive additional terms are considered “further restrictions” within the meaning of section 10. If the Program as you received it, or any part of it, contains a notice stating that it is governed by this License along with a term that is a further restriction, you may remove that term. If a license document contains a further restriction but permits relicensing or conveying under this License, you may add to a covered work material governed by the terms of that license document, provided that the further restriction does not survive such relicensing or conveying.

If you add terms to a covered work in accord with this section, you must place, in the relevant source files, a statement of the additional terms that apply to those files, or a notice indicating where to find the applicable terms.

Additional terms, permissive or non-permissive, may be stated in the form of a separately written license, or stated as exceptions; the above requirements apply either way.
8. Termination.

You may not propagate or modify a covered work except as expressly provided under this License. Any attempt otherwise to propagate or modify it is void, and will automatically terminate your rights under this License (including any patent licenses granted under the third paragraph of section 11).

However, if you cease all violation of this License, then your license from a particular copyright holder is reinstated (a) provisionally, unless and until the copyright holder explicitly and finally terminates your license, and (b) permanently, if the copyright holder fails to notify you of the violation by some reasonable means prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder is reinstated permanently if the copyright holder notifies you of the violation by some reasonable means, this is the first time you have received notice of violation of this License (for any work) from that copyright holder, and you cure the violation prior to 30 days after your receipt of the notice.

Termination of your rights under this section does not terminate the licenses of parties who have received copies or rights from you under this License. If your rights have been terminated and not permanently reinstated, you do not qualify to receive new licenses for the same material under section 10.
9. Acceptance Not Required for Having Copies.

You are not required to accept this License in order to receive or run a copy of the Program. Ancillary propagation of a covered work occurring solely as a consequence of using peer-to-peer transmission to receive a copy likewise does not require acceptance. However, nothing other than this License grants you permission to propagate or modify any covered work. These actions infringe copyright if you do not accept this License. Therefore, by modifying or propagating a covered work, you indicate your acceptance of this License to do so.
10. Automatic Licensing of Downstream Recipients.

Each time you convey a covered work, the recipient automatically receives a license from the original licensors, to run, modify and propagate that work, subject to this License. You are not responsible for enforcing compliance by third parties with this License.

An “entity transaction” is a transaction transferring control of an organization, or substantially all assets of one, or subdividing an organization, or merging organizations. If propagation of a covered work results from an entity transaction, each party to that transaction who receives a copy of the work also receives whatever licenses to the work the party's predecessor in interest had or could give under the previous paragraph, plus a right to possession of the Corresponding Source of the work from the predecessor in interest, if the predecessor has it or can get it with reasonable efforts.

You may not impose any further restrictions on the exercise of the rights granted or affirmed under this License. For example, you may not impose a license fee, royalty, or other charge for exercise of rights granted under this License, and you may not initiate litigation (including a cross-claim or counterclaim in a lawsuit) alleging that any patent claim is infringed by making, using, selling, offering for sale, or importing the Program or any portion of it.
11. Patents.

A “contributor” is a copyright holder who authorizes use under this License of the Program or a work on which the Program is based. The work thus licensed is called the contributor's “contributor version”.

A contributor's “essential patent claims” are all patent claims owned or controlled by the contributor, whether already acquired or hereafter acquired, that would be infringed by some manner, permitted by this License, of making, using, or selling its contributor version, but do not include claims that would be infringed only as a consequence of further modification of the contributor version. For purposes of this definition, “control” includes the right to grant patent sublicenses in a manner consistent with the requirements of this License.

Each contributor grants you a non-exclusive, worldwide, royalty-free patent license under the contributor's essential patent claims, to make, use, sell, offer for sale, import and otherwise run, modify and propagate the contents of its contributor version.

In the following three paragraphs, a “patent license” is any express agreement or commitment, however denominated, not to enforce a patent (such as an express permission to practice a patent or covenant not to sue for patent infringement). To “grant” such a patent license to a party means to make such an agreement or commitment not to enforce a patent against the party.

If you convey a covered work, knowingly relying on a patent license, and the Corresponding Source of the work is not available for anyone to copy, free of charge and under the terms of this License, through a publicly available network server or other readily accessible means, then you must either (1) cause the Corresponding Source to be so available, or (2) arrange to deprive yourself of the benefit of the patent license for this particular work, or (3) arrange, in a manner consistent with the requirements of this License, to extend the patent license to downstream recipients. “Knowingly relying” means you have actual knowledge that, but for the patent license, your conveying the covered work in a country, or your recipient's use of the covered work in a country, would infringe one or more identifiable patents in that country that you have reason to believe are valid.

If, pursuant to or in connection with a single transaction or arrangement, you convey, or propagate by procuring conveyance of, a covered work, and grant a patent license to some of the parties receiving the covered work authorizing them to use, propagate, modify or convey a specific copy of the covered work, then the patent license you grant is automatically extended to all recipients of the covered work and works based on it.

A patent license is “discriminatory” if it does not include within the scope of its coverage, prohibits the exercise of, or is conditioned on the non-exercise of one or more of the rights that are specifically granted under this License. You may not convey a covered work if you are a party to an arrangement with a third party that is in the business of distributing software, under which you make payment to the third party based on the extent of your activity of conveying the work, and under which the third party grants, to any of the parties who would receive the covered work from you, a discriminatory patent license (a) in connection with copies of the covered work conveyed by you (or copies made from those copies), or (b) primarily for and in connection with specific products or compilations that contain the covered work, unless you entered into that arrangement, or that patent license was granted, prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting any implied license or other defenses to infringement that may otherwise be available to you under applicable patent law.
12. No Surrender of Others' Freedom.

If conditions are imposed on you (whether by court order, agreement or otherwise) that contradict the conditions of this License, they do not excuse you from the conditions of this License. If you cannot convey a covered work so as to satisfy simultaneously your obligations under this License and any other pertinent obligations, then as a consequence you may not convey it at all. For example, if you agree to terms that obligate you to collect a royalty for further conveying from those to whom you convey the Program, the only way you could satisfy both those terms and this License would be to refrain entirely from conveying the Program.
13. Use with the GNU Affero General Public License.

Notwithstanding any other provision of this License, you have permission to link or combine any covered work with a work licensed under version 3 of the GNU Affero General Public License into a single combined work, and to convey the resulting work. The terms of this License will continue to apply to the part which is the covered work, but the special requirements of the GNU Affero General Public License, section 13, concerning interaction through a network will apply to the combination as such.
14. Revised Versions of this License.

The Free Software Foundation may publish revised and/or new versions of the GNU General Public License from time to time. Such new versions will be similar in spirit to the present version, but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Program specifies that a certain numbered version of the GNU General Public License “or any later version” applies to it, you have the option of following the terms and conditions either of that numbered version or of any later version published by the Free Software Foundation. If the Program does not specify a version number of the GNU General Public License, you may choose any version ever published by the Free Software Foundation.

If the Program specifies that a proxy can decide which future versions of the GNU General Public License can be used, that proxy's public statement of acceptance of a version permanently authorizes you to choose that version for the Program.

Later license versions may give you additional or different permissions. However, no additional obligations are imposed on any author or copyright holder as a result of your choosing to follow a later version.
15. Disclaimer of Warranty.

THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.
16. Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
17. Interpretation of Sections 15 and 16.

If the disclaimer of warranty and limitation of liability provided above cannot be given local legal effect according to their terms, reviewing courts shall apply local law that most closely approximates an absolute waiver of all civil liability in connection with the Program, unless a warranty or assumption of liability accompanies a copy of the Program in return for a fee.

END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest possible use to the public, the best way to achieve this is to make it free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest to attach them to the start of each source file to most effectively state the exclusion of warranty; and each file should have at least the “copyright” line and a pointer to where the full notice is found.

    <one line to give the program's name and a brief idea of what it does.>
    Copyright (C) <year>  <name of author>

    This program is free software: you can redistribute it and/or modify
    it under the terms of the GNU General Public License as published by
    the Free Software Foundation, either version 3 of the License, or
    (at your option) any later version.

    This program is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
    GNU General Public License for more details.

    You should have received a copy of the GNU General Public License
    along with this program.  If not, see <http://www.gnu.org/licenses/>.

Also add information on how to contact you by electronic and paper mail.

If the program does terminal interaction, make it output a short notice like this when it starts in an interactive mode:

    <program>  Copyright (C) <year>  <name of author>
    This program comes with ABSOLUTELY NO WARRANTY; for details type `show w'.
    This is free software, and you are welcome to redistribute it
    under certain conditions; type `show c' for details.

The hypothetical commands `show w' and `show c' should show the appropriate parts of the General Public License. Of course, your program's commands might be different; for a GUI interface, you would use an “about box”.

You should also get your employer (if you work as a programmer) or school, if any, to sign a “copyright disclaimer” for the program, if necessary. For more information on this, and how to apply and follow the GNU GPL, see <http://www.gnu.org/licenses/>.

The GNU General Public License does not permit incorporating your program into proprietary programs. If your program is a subroutine library, you may consider it more useful to permit linking proprietary applications with the library. If this is what you want to do, use the GNU Lesser General Public License instead of this License. But first, please read <http://www.gnu.org/philosophy/why-not-lgpl.html>.
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Version 1.3, 3 November 2008

Copyright © 2000, 2001, 2002, 2007, 2008 Free Software Foundation, Inc. <http://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.
0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional and useful document "free" in the sense of freedom: to assure everyone the effective freedom to copy and redistribute it, with or without modifying it, either commercially or noncommercially. Secondarily, this License preserves for the author and publisher a way to get credit for their work, while not being considered responsible for modifications made by others.

This License is a kind of "copyleft", which means that derivative works of the document must themselves be free in the same sense. It complements the GNU General Public License, which is a copyleft license designed for free software.

We have designed this License in order to use it for manuals for free software, because free software needs free documentation: a free program should come with manuals providing the same freedoms that the software does. But this License is not limited to software manuals; it can be used for any textual work, regardless of subject matter or whether it is published as a printed book. We recommend this License principally for works whose purpose is instruction or reference.
1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a notice placed by the copyright holder saying it can be distributed under the terms of this License. Such a notice grants a world-wide, royalty-free license, unlimited in duration, to use that work under the conditions stated herein. The "Document", below, refers to any such manual or work. Any member of the public is a licensee, and is addressed as "you". You accept the license if you copy, modify or distribute the work in a way requiring permission under copyright law.

A "Modified Version" of the Document means any work containing the Document or a portion of it, either copied verbatim, or with modifications and/or translated into another language.

A "Secondary Section" is a named appendix or a front-matter section of the Document that deals exclusively with the relationship of the publishers or authors of the Document to the Document's overall subject (or to related matters) and contains nothing that could fall directly within that overall subject. (Thus, if the Document is in part a textbook of mathematics, a Secondary Section may not explain any mathematics.) The relationship could be a matter of historical connection with the subject or with related matters, or of legal, commercial, philosophical, ethical or political position regarding them.

The "Invariant Sections" are certain Secondary Sections whose titles are designated, as being those of Invariant Sections, in the notice that says that the Document is released under this License. If a section does not fit the above definition of Secondary then it is not allowed to be designated as Invariant. The Document may contain zero Invariant Sections. If the Document does not identify any Invariant Sections then there are none.

The "Cover Texts" are certain short passages of text that are listed, as Front-Cover Texts or Back-Cover Texts, in the notice that says that the Document is released under this License. A Front-Cover Text may be at most 5 words, and a Back-Cover Text may be at most 25 words.

A "Transparent" copy of the Document means a machine-readable copy, represented in a format whose specification is available to the general public, that is suitable for revising the document straightforwardly with generic text editors or (for images composed of pixels) generic paint programs or (for drawings) some widely available drawing editor, and that is suitable for input to text formatters or for automatic translation to a variety of formats suitable for input to text formatters. A copy made in an otherwise Transparent file format whose markup, or absence of markup, has been arranged to thwart or discourage subsequent modification by readers is not Transparent. An image format is not Transparent if used for any substantial amount of text. A copy that is not "Transparent" is called "Opaque".

Examples of suitable formats for Transparent copies include plain ASCII without markup, Texinfo input format, LaTeX input format, SGML or XML using a publicly available DTD, and standard-conforming simple HTML, PostScript or PDF designed for human modification. Examples of transparent image formats include PNG, XCF and JPG. Opaque formats include proprietary formats that can be read and edited only by proprietary word processors, SGML or XML for which the DTD and/or processing tools are not generally available, and the machine-generated HTML, PostScript or PDF produced by some word processors for output purposes only.

The "Title Page" means, for a printed book, the title page itself, plus such following pages as are needed to hold, legibly, the material this License requires to appear in the title page. For works in formats which do not have any title page as such, "Title Page" means the text near the most prominent appearance of the work's title, preceding the beginning of the body of the text.

The "publisher" means any person or entity that distributes copies of the Document to the public.

A section "Entitled XYZ" means a named subunit of the Document whose title either is precisely XYZ or contains XYZ in parentheses following text that translates XYZ in another language. (Here XYZ stands for a specific section name mentioned below, such as "Acknowledgements", "Dedications", "Endorsements", or "History".) To "Preserve the Title" of such a section when you modify the Document means that it remains a section "Entitled XYZ" according to this definition.

The Document may include Warranty Disclaimers next to the notice which states that this License applies to the Document. These Warranty Disclaimers are considered to be included by reference in this License, but only as regards disclaiming warranties: any other implication that these Warranty Disclaimers may have is void and has no effect on the meaning of this License.
2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially or noncommercially, provided that this License, the copyright notices, and the license notice saying this License applies to the Document are reproduced in all copies, and that you add no other conditions whatsoever to those of this License. You may not use technical measures to obstruct or control the reading or further copying of the copies you make or distribute. However, you may accept compensation in exchange for copies. If you distribute a large enough number of copies you must also follow the conditions in section 3.

You may also lend copies, under the same conditions stated above, and you may publicly display copies.
3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed covers) of the Document, numbering more than 100, and the Document's license notice requires Cover Texts, you must enclose the copies in covers that carry, clearly and legibly, all these Cover Texts: Front-Cover Texts on the front cover, and Back-Cover Texts on the back cover. Both covers must also clearly and legibly identify you as the publisher of these copies. The front cover must present the full title with all words of the title equally prominent and visible. You may add other material on the covers in addition. Copying with changes limited to the covers, as long as they preserve the title of the Document and satisfy these conditions, can be treated as verbatim copying in other respects.

If the required texts for either cover are too voluminous to fit legibly, you should put the first ones listed (as many as fit reasonably) on the actual cover, and continue the rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more than 100, you must either include a machine-readable Transparent copy along with each Opaque copy, or state in or with each Opaque copy a computer-network location from which the general network-using public has access to download using public-standard network protocols a complete Transparent copy of the Document, free of added material. If you use the latter option, you must take reasonably prudent steps, when you begin distribution of Opaque copies in quantity, to ensure that this Transparent copy will remain thus accessible at the stated location until at least one year after the last time you distribute an Opaque copy (directly or through your agents or retailers) of that edition to the public.

It is requested, but not required, that you contact the authors of the Document well before redistributing any large number of copies, to give them a chance to provide you with an updated version of the Document.
4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the conditions of sections 2 and 3 above, provided that you release the Modified Version under precisely this License, with the Modified Version filling the role of the Document, thus licensing distribution and modification of the Modified Version to whoever possesses a copy of it. In addition, you must do these things in the Modified Version:

    * A. Use in the Title Page (and on the covers, if any) a title distinct from that of the Document, and from those of previous versions (which should, if there were any, be listed in the History section of the Document). You may use the same title as a previous version if the original publisher of that version gives permission.
    * B. List on the Title Page, as authors, one or more persons or entities responsible for authorship of the modifications in the Modified Version, together with at least five of the principal authors of the Document (all of its principal authors, if it has fewer than five), unless they release you from this requirement.
    * C. State on the Title page the name of the publisher of the Modified Version, as the publisher.
    * D. Preserve all the copyright notices of the Document.
    * E. Add an appropriate copyright notice for your modifications adjacent to the other copyright notices.
    * F. Include, immediately after the copyright notices, a license notice giving the public permission to use the Modified Version under the terms of this License, in the form shown in the Addendum below.
    * G. Preserve in that license notice the full lists of Invariant Sections and required Cover Texts given in the Document's license notice.
    * H. Include an unaltered copy of this License.
    * I. Preserve the section Entitled "History", Preserve its Title, and add to it an item stating at least the title, year, new authors, and publisher of the Modified Version as given on the Title Page. If there is no section Entitled "History" in the Document, create one stating the title, year, authors, and publisher of the Document as given on its Title Page, then add an item describing the Modified Version as stated in the previous sentence.
    * J. Preserve the network location, if any, given in the Document for public access to a Transparent copy of the Document, and likewise the network locations given in the Document for previous versions it was based on. These may be placed in the "History" section. You may omit a network location for a work that was published at least four years before the Document itself, or if the original publisher of the version it refers to gives permission.
    * K. For any section Entitled "Acknowledgements" or "Dedications", Preserve the Title of the section, and preserve in the section all the substance and tone of each of the contributor acknowledgements and/or dedications given therein.
    * L. Preserve all the Invariant Sections of the Document, unaltered in their text and in their titles. Section numbers or the equivalent are not considered part of the section titles.
    * M. Delete any section Entitled "Endorsements". Such a section may not be included in the Modified Version.
    * N. Do not retitle any existing section to be Entitled "Endorsements" or to conflict in title with any Invariant Section.
    * O. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices that qualify as Secondary Sections and contain no material copied from the Document, you may at your option designate some or all of these sections as invariant. To do this, add their titles to the list of Invariant Sections in the Modified Version's license notice. These titles must be distinct from any other section titles.

You may add a section Entitled "Endorsements", provided it contains nothing but endorsements of your Modified Version by various parties—for example, statements of peer review or that the text has been approved by an organization as the authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage of up to 25 words as a Back-Cover Text, to the end of the list of Cover Texts in the Modified Version. Only one passage of Front-Cover Text and one of Back-Cover Text may be added by (or through arrangements made by) any one entity. If the Document already includes a cover text for the same cover, previously added by you or by arrangement made by the same entity you are acting on behalf of, you may not add another; but you may replace the old one, on explicit permission from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give permission to use their names for publicity for or to assert or imply endorsement of any Modified Version.
5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this License, under the terms defined in section 4 above for modified versions, provided that you include in the combination all of the Invariant Sections of all of the original documents, unmodified, and list them all as Invariant Sections of your combined work in its license notice, and that you preserve all their Warranty Disclaimers.

The combined work need only contain one copy of this License, and multiple identical Invariant Sections may be replaced with a single copy. If there are multiple Invariant Sections with the same name but different contents, make the title of each such section unique by adding at the end of it, in parentheses, the name of the original author or publisher of that section if known, or else a unique number. Make the same adjustment to the section titles in the list of Invariant Sections in the license notice of the combined work.

In the combination, you must combine any sections Entitled "History" in the various original documents, forming one section Entitled "History"; likewise combine any sections Entitled "Acknowledgements", and any sections Entitled "Dedications". You must delete all sections Entitled "Endorsements".
6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents released under this License, and replace the individual copies of this License in the various documents with a single copy that is included in the collection, provided that you follow the rules of this License for verbatim copying of each of the documents in all other respects.

You may extract a single document from such a collection, and distribute it individually under this License, provided you insert a copy of this License into the extracted document, and follow this License in all other respects regarding verbatim copying of that document.
7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and independent documents or works, in or on a volume of a storage or distribution medium, is called an "aggregate" if the copyright resulting from the compilation is not used to limit the legal rights of the compilation's users beyond what the individual works permit. When the Document is included in an aggregate, this License does not apply to the other works in the aggregate which are not themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the Document, then if the Document is less than one half of the entire aggregate, the Document's Cover Texts may be placed on covers that bracket the Document within the aggregate, or the electronic equivalent of covers if the Document is in electronic form. Otherwise they must appear on printed covers that bracket the whole aggregate.
8. TRANSLATION

Translation is considered a kind of modification, so you may distribute translations of the Document under the terms of section 4. Replacing Invariant Sections with translations requires special permission from their copyright holders, but you may include translations of some or all Invariant Sections in addition to the original versions of these Invariant Sections. You may include a translation of this License, and all the license notices in the Document, and any Warranty Disclaimers, provided that you also include the original English version of this License and the original versions of those notices and disclaimers. In case of a disagreement between the translation and the original version of this License or a notice or disclaimer, the original version will prevail.

If a section in the Document is Entitled "Acknowledgements", "Dedications", or "History", the requirement (section 4) to Preserve its Title (section 1) will typically require changing the actual title.
9. TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as expressly provided under this License. Any attempt otherwise to copy, modify, sublicense, or distribute it is void, and will automatically terminate your rights under this License.

However, if you cease all violation of this License, then your license from a particular copyright holder is reinstated (a) provisionally, unless and until the copyright holder explicitly and finally terminates your license, and (b) permanently, if the copyright holder fails to notify you of the violation by some reasonable means prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder is reinstated permanently if the copyright holder notifies you of the violation by some reasonable means, this is the first time you have received notice of violation of this License (for any work) from that copyright holder, and you cure the violation prior to 30 days after your receipt of the notice.

Termination of your rights under this section does not terminate the licenses of parties who have received copies or rights from you under this License. If your rights have been terminated and not permanently reinstated, receipt of a copy of some or all of the same material does not give you any rights to use it.
10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free Documentation License from time to time. Such new versions will be similar in spirit to the present version, but may differ in detail to address new problems or concerns. See http://www.gnu.org/copyleft/.

Each version of the License is given a distinguishing version number. If the Document specifies that a particular numbered version of this License "or any later version" applies to it, you have the option of following the terms and conditions either of that specified version or of any later version that has been published (not as a draft) by the Free Software Foundation. If the Document does not specify a version number of this License, you may choose any version ever published (not as a draft) by the Free Software Foundation. If the Document specifies that a proxy can decide which future versions of this License can be used, that proxy's public statement of acceptance of a version permanently authorizes you to choose that version for the Document.
11. RELICENSING

"Massive Multiauthor Collaboration Site" (or "MMC Site") means any World Wide Web server that publishes copyrightable works and also provides prominent facilities for anybody to edit those works. A public wiki that anybody can edit is an example of such a server. A "Massive Multiauthor Collaboration" (or "MMC") contained in the site means any set of copyrightable works thus published on the MMC site.

"CC-BY-SA" means the Creative Commons Attribution-Share Alike 3.0 license published by Creative Commons Corporation, a not-for-profit corporation with a principal place of business in San Francisco, California, as well as future copyleft versions of that license published by that same organization.

"Incorporate" means to publish or republish a Document, in whole or in part, as part of another Document.

An MMC is "eligible for relicensing" if it is licensed under this License, and if all works that were first published under this License somewhere other than this MMC, and subsequently incorporated in whole or in part into the MMC, (1) had no cover texts or invariant sections, and (2) were thus incorporated prior to November 1, 2008.

The operator of an MMC Site may republish an MMC contained in the site under CC-BY-SA on the same site at any time before August 1, 2009, provided the MMC is eligible for relicensing.
ADDENDUM: How to use this License for your documents

To use this License in a document you have written, include a copy of the License in the document and put the following copyright and license notices just after the title page:

    Copyright (C)  YEAR  YOUR NAME.
    Permission is granted to copy, distribute and/or modify this document
    under the terms of the GNU Free Documentation License, Version 1.3
    or any later version published by the Free Software Foundation;
    with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts.
    A copy of the license is included in the section entitled "GNU
    Free Documentation License".

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the "with … Texts." line with this:

    with the Invariant Sections being LIST THEIR TITLES, with the
    Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of the three, merge those two alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend releasing these examples in parallel under your choice of free software license, such as the GNU General Public License, to permit their use in free software.
\end{multicols}

\section{GNU Lesser General Public License}
\begin{multicols}{4}


GNU LESSER GENERAL PUBLIC LICENSE

Version 3, 29 June 2007

Copyright © 2007 Free Software Foundation, Inc. <http://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.

This version of the GNU Lesser General Public License incorporates the terms and conditions of version 3 of the GNU General Public License, supplemented by the additional permissions listed below.
0. Additional Definitions.

As used herein, “this License” refers to version 3 of the GNU Lesser General Public License, and the “GNU GPL” refers to version 3 of the GNU General Public License.

“The Library” refers to a covered work governed by this License, other than an Application or a Combined Work as defined below.

An “Application” is any work that makes use of an interface provided by the Library, but which is not otherwise based on the Library. Defining a subclass of a class defined by the Library is deemed a mode of using an interface provided by the Library.

A “Combined Work” is a work produced by combining or linking an Application with the Library. The particular version of the Library with which the Combined Work was made is also called the “Linked Version”.

The “Minimal Corresponding Source” for a Combined Work means the Corresponding Source for the Combined Work, excluding any source code for portions of the Combined Work that, considered in isolation, are based on the Application, and not on the Linked Version.

The “Corresponding Application Code” for a Combined Work means the object code and/or source code for the Application, including any data and utility programs needed for reproducing the Combined Work from the Application, but excluding the System Libraries of the Combined Work.
1. Exception to Section 3 of the GNU GPL.

You may convey a covered work under sections 3 and 4 of this License without being bound by section 3 of the GNU GPL.
2. Conveying Modified Versions.

If you modify a copy of the Library, and, in your modifications, a facility refers to a function or data to be supplied by an Application that uses the facility (other than as an argument passed when the facility is invoked), then you may convey a copy of the modified version:

    * a) under this License, provided that you make a good faith effort to ensure that, in the event an Application does not supply the function or data, the facility still operates, and performs whatever part of its purpose remains meaningful, or
    * b) under the GNU GPL, with none of the additional permissions of this License applicable to that copy.

3. Object Code Incorporating Material from Library Header Files.

The object code form of an Application may incorporate material from a header file that is part of the Library. You may convey such object code under terms of your choice, provided that, if the incorporated material is not limited to numerical parameters, data structure layouts and accessors, or small macros, inline functions and templates (ten or fewer lines in length), you do both of the following:

    * a) Give prominent notice with each copy of the object code that the Library is used in it and that the Library and its use are covered by this License.
    * b) Accompany the object code with a copy of the GNU GPL and this license document.

4. Combined Works.

You may convey a Combined Work under terms of your choice that, taken together, effectively do not restrict modification of the portions of the Library contained in the Combined Work and reverse engineering for debugging such modifications, if you also do each of the following:

    * a) Give prominent notice with each copy of the Combined Work that the Library is used in it and that the Library and its use are covered by this License.
    * b) Accompany the Combined Work with a copy of the GNU GPL and this license document.
    * c) For a Combined Work that displays copyright notices during execution, include the copyright notice for the Library among these notices, as well as a reference directing the user to the copies of the GNU GPL and this license document.
    * d) Do one of the following:
          o 0) Convey the Minimal Corresponding Source under the terms of this License, and the Corresponding Application Code in a form suitable for, and under terms that permit, the user to recombine or relink the Application with a modified version of the Linked Version to produce a modified Combined Work, in the manner specified by section 6 of the GNU GPL for conveying Corresponding Source.
          o 1) Use a suitable shared library mechanism for linking with the Library. A suitable mechanism is one that (a) uses at run time a copy of the Library already present on the user's computer system, and (b) will operate properly with a modified version of the Library that is interface-compatible with the Linked Version.
    * e) Provide Installation Information, but only if you would otherwise be required to provide such information under section 6 of the GNU GPL, and only to the extent that such information is necessary to install and execute a modified version of the Combined Work produced by recombining or relinking the Application with a modified version of the Linked Version. (If you use option 4d0, the Installation Information must accompany the Minimal Corresponding Source and Corresponding Application Code. If you use option 4d1, you must provide the Installation Information in the manner specified by section 6 of the GNU GPL for conveying Corresponding Source.)

5. Combined Libraries.

You may place library facilities that are a work based on the Library side by side in a single library together with other library facilities that are not Applications and are not covered by this License, and convey such a combined library under terms of your choice, if you do both of the following:

    * a) Accompany the combined library with a copy of the same work based on the Library, uncombined with any other library facilities, conveyed under the terms of this License.
    * b) Give prominent notice with the combined library that part of it is a work based on the Library, and explaining where to find the accompanying uncombined form of the same work.

6. Revised Versions of the GNU Lesser General Public License.

The Free Software Foundation may publish revised and/or new versions of the GNU Lesser General Public License from time to time. Such new versions will be similar in spirit to the present version, but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Library as you received it specifies that a certain numbered version of the GNU Lesser General Public License “or any later version” applies to it, you have the option of following the terms and conditions either of that published version or of any later version published by the Free Software Foundation. If the Library as you received it does not specify a version number of the GNU Lesser General Public License, you may choose any version of the GNU Lesser General Public License ever published by the Free Software Foundation.

If the Library as you received it specifies that a proxy can decide whether future versions of the GNU Lesser General Public License shall apply, that proxy's public statement of acceptance of any version is permanent authorization for you to choose that version for the Library.
\end{multicols}
}
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headers/options.tex~

% Festlegungen für minitoc
% \renewcommand{\myminitoc}{\minitoc}
% \renewcommand{\mtctitle}{Überblick}
% \setcounter{minitocdepth}{1}
% \dominitoc   % diese Zeile aktiviert das Erstellen der minitocs, sie muss vor \tableofcontents kommen

% Seitenformat
% ------------
%\KOMAoption{paper}{A5}          % zulässig: letter, legal, executive; A-, B-, C-, D-Reihen
\KOMAoption{open}{right}			% zulässig: right (jedes Kapitel beginnt rechts), left, any
\KOMAoption{numbers}{auto}
% Satzspiegel jetzt neu berechnen, damit er bei Kopf- und Fußzeilen beachtet wird
\KOMAoptions{DIV=13}

% Kopf- und Fusszeilen
% --------------------
% Breite und Trennlinie
%\setheadwidth[-6mm]{textwithmarginpar}
%\setheadsepline[textwithmarginpar]{0.4pt}
\setheadwidth{text}
\setheadsepline[text]{0.4pt}

% Variante 1: Kopf: links Kapitel, rechts Abschnitt (ohne Nummer); Fuß: außen die Seitenzahl
\ohead{\headmark}
\renewcommand{\chaptermark}[1]{\markleft{#1}{}}
\renewcommand{\sectionmark}[1]{\markright{#1}{}}
\ofoot[\pagemark]{\pagemark}

% Variante 2: Kopf außen die Seitenzahl, Fuß nichts
%\ohead{\pagemark}
%\ofoot{}

% Standardschriften
% -----------------
%\KOMAoption{fontsize}{18pt}
\addtokomafont{disposition}{\rmfamily}
\addtokomafont{title}{\rmfamily} 
\setkomafont{pageheadfoot}{\normalfont\rmfamily\mdseries}

% vertikaler Ausgleich
% -------------------- 
% nein -> \raggedbottom
% ja   -> \flushbottom    aber ungeeignet bei Fußnoten
%\raggedbottom
\flushbottom

% Tiefe des Inhaltsverzeichnisses bestimmen
% -----------------------------------------
% -1   nur \part{}
%  0   bis \chapter{}
%  1   bis \section{}
%  2   bis \subsection{} usw.
\newcommand{\mytocdepth}{1}

% mypart - Teile des Buches und Inhaltsverzeichnis
% ------------------------------------------------
% Standard: nur im Inhaltsverzeichnis, zusätzlicher Eintrag ohne Seitenzahl
% Variante: nur im Inhaltsverzeichnis, zusätzlicher Eintrag mit Seitenzahl 
%\renewcommand{\mypart}[1]{\addcontentsline{toc}{part}{#1}}
% Variante: mit eigener Seite vor dem ersten Kapitel, mit Eintrag und Seitenzahl im Inhaltsverzeichnis
\renewcommand{\mypart}[1]{\part{#1}}


% maketitle
% -----------------------------------------------
% Bestandteile des Innentitels
%\title{Einführung in SQL}
%\author{Jürgen Thomas}
%\subtitle{Datenbanken bearbeiten}
\date{}
% Bestandteile von Impressum und CR
% Bestandteile von Impressum und CR

\uppertitleback{
%Detaillierte Daten zu dieser Publikation sind bei Wikibooks zu erhalten:\newline{} \url{http://de.wikibooks.org/}
%Diese Publikation ist bei der Deutschen Nationalbibliothek registriert. Detaillierte Daten sind im Internet  zu erhalten: \newline{}\url{https://portal.d-nb.de/opac.htm?method=showSearchForm#top}
%Diese Publikation ist bei der Deutschen Nationalbibliothek registriert. Detaillierte Daten sind im Internet unter der Katalog-Nr. 1008575860 zu erhalten: \newline{}\url{http://d-nb.info/1008575860}

%Namen von Programmen und Produkten sowie sonstige Angaben sind häufig geschützt. Da es auch freie Bezeichnungen gibt, wird das Symbol \textregistered{} nicht verwendet.

%Erstellt am 
\today{}
}

\lowertitleback{
{\footnotesize
On the 28th of April 2012 the contents of the English as well as German Wikibooks and Wikipedia projects were licensed under Creative Commons Attribution-ShareAlike 3.0 Unported license. An URI to this license is given in the list of figures on page \pageref{ListOfFigures}. If this document is a derived work from the contents of one of these projects and the content was still licensed by the project under this license at the time of derivation this document has to be licensed under the same, a similar or a compatible license, as stated in section 4b of the license. The list of contributors is included in chapter Contributors on page \pageref{Contributors}. The licenses GPL, LGPL and GFDL are included in chapter Licenses on page \pageref{Licenses}, since this book and/or parts of it may or may not be licensed under one or more of these licenses, and thus require inclusion of these licenses. The licenses of the figures are given in the list of figures on page \pageref{ListOfFigures}. This PDF was generated by the \LaTeX{} typesetting  software. The \LaTeX{} source code is included as an attachment ({\tt source.7z.txt}) in this PDF file. To extract the source from the PDF file, we recommend the use of {\tt pdftk} utility or clicking the paper clip attachment symbol on the lower left of your PDF Viewer, selecting {\tt Save Attachment}. After extracting it from the PDF file you have to rename it to {\tt source.7z}. To uncompress the resulting archive we recommend the use of \url{http://www.7-zip.org/}. The \LaTeX{} source itself was generated by a program written by Dirk Hünniger, which is freely available under an open source license from \url{http://de.wikibooks.org/wiki/Benutzer:Dirk_Huenniger/wb2pdf}. This distribution also contains a configured version of the {\tt pdflatex 
} compiler with all necessary packages and fonts needed to compile the \LaTeX{} source included in this PDF file.
}}


\renewcommand{\mysubtitle}[1]{}
\renewcommand{\mymaintitle}[1]{}
\renewcommand{\myauthor}[1]{}

\newenvironment{myshaded}{%
  \def\FrameCommand{ \hskip-2pt \fboxsep=\FrameSep \colorbox{shadecolor}}%
  \MakeFramed {\advance\hsize-\width \FrameRestore}}%
 {\endMakeFramed}








headers/packages1.tex~

% Standard für Formatierung
\usepackage[utf8plain]{inputenc} 
%\usepackage[utf8]{inputenc} % use \usepackage[utf8]{inputenc} for tex4ht
\usepackage[usenames]{color}
\usepackage{textcomp} 
\usepackage{alltt} 
\usepackage{syntax}
\usepackage{parskip} 
\usepackage[normalem]{ulem}
\usepackage[pdftex,unicode=true]{hyperref}
\usepackage{tocstyle}
\usepackage[defblank]{paralist}
\usepackage{trace}
\usepackage{bigstrut}
% Minitoc
%\usepackage{minitoc}

% Keystroke
\usepackage{keystroke}
\usepackage{supertabular}

\usepackage{wrapfig}
\newcommand{\bigs}{\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut\bigstrut{}}







headers/packages2.tex~

% für Zeichensätze


%replacemnt for pslatex
\usepackage{mathptmx}
\usepackage[scaled=.92]{helvet}
\usepackage{courier}


\usepackage[T1]{fontenc} % disable this line for tex4ht

% für Tabellen
\usepackage{multirow}
\usepackage{multicol}
\usepackage{array,ragged2e}
\usepackage{longtable}

% für Kopf- und Fußzeilen, Fußnoten
\usepackage{scrpage2}
\usepackage{footnote}

% für Rahmen
\usepackage{verbatim}
\usepackage{framed}
\usepackage{mdframed}
\usepackage{listings}
\usepackage{lineno}

% für Symbole
\usepackage{amsmath}
\usepackage{amssymb}
\usepackage{amsfonts}

\usepackage{pifont}
\usepackage{marvosym}
\let\Cross\undefined 
\usepackage{fourier-orns}  % disable this line for tex4ht   % für weitere Logos, z.B. \danger

% für Grafik-Einbindung
\usepackage[pdftex]{graphicx}
\usepackage{wasysym}
\let\Square\undefined 

% unklare Verwendung
\usepackage{bbm}
\usepackage{skull}

%arabtex
\usepackage{arabtex}
\usepackage[T1]{tipa}  % disable this line for tex4ht

\usepackage{fancyvrb}
\usepackage{bbding} 
\usepackage{textcomp}
\usepackage[table]{xcolor}
\usepackage{microtype}
\usepackage{lscape}
\usepackage{amsthm}
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\KOMAoption{paper}{A4}






headers/templates-chemie.tex~

\newcommand{\TemplateEnergieerhaltung}[1]{
\begin{longtable}{|>{\RaggedRight}p{\linewidth}|} \hline
{\bf Gesetz von der Erhaltung der Energie}\\ \hline
{\bf Albert Einstein (14.3. 1879 - 18.4.1955)}: Umwandlung von Energie in Masse und von Masse in Energie ist möglich.\\ 
$E = m \cdot c^2$ (c = Lichtgeschwindigkeit = 300.000 km/s)\\ \hline
{\bf 
Bei einer chemischen Reaktion ist die Summe aus Masse und Energie der Ausgangsstoffe gleich der Summe aus Masse und Energie der Endstoffe.
}\\\hline
Wird Energie frei, tritt ein unwägbar kleiner Massenverlust auf. Wird Energie investiert, tritt Massenzunahme auf. Dieses kann allerdings mit herkömmlichen Waagen nicht gemessen werden. \\ \hline
\end{longtable}
}

\newcommand{\TemplatePeriodensystem}[1]{
Hier sollte das Periodensystem stehen. Ein solches wird sehr wahrscheinlich von Orlando Camargo Rodriguez frei zur Verfügung gestellt werden. Dateiname: tabela_periodica.tex ist bereits online. Lizenz aber noch nicht genau genug definiert.
}

\newcommand{\TemplateMassenerhaltung}[1]{
\begin{longtable}{|>{\RaggedRight}p{\linewidth}|} \hline
{\bf Gesetz von der Erhaltung der Masse}\\ \hline
{\bf Antoine Lavoisier (1743 - 1794)}: Rien ne se perd, rien ne se crée\\ 
Die Gesamtmasse ändert sich bei chemischen Reaktionen (im Rahmen der Messgenauigkeiten) nicht.\\ \hline
Masse der Ausgangsstoffe=Masse der Produkte \\ \hline
\end{longtable}
}

\newcommand{\TemplateDaltonsAtomhyposthese}[1]{
\begin{longtable}{|>{\RaggedRight}p{\linewidth}|} \hline
\begin{enumerate}
\item Materie besteht aus extrem kleinen, bei Reaktion ungeteilt bleibenden Teilchen, den Atomen.
\item Die Masse der Atome eines bestimmten Elements sind gleich (alle Atome eines Elements sind gleich). Die Atome verschiedener Elemente unterscheiden sich in ihren Eigenschaften (zum Beispiel in Größe, Masse, usw.).
\item Es existieren so viele Atomsorten wie Elemente.
\item Bei chemischen Reaktionen werden Atome in neuer Kombination vereinigt oder voneinander getrennt.
\item Eine bestimmte Verbindung wird von den Atomen der betreffenden Elemente in einem bestimmten, einfachen Zahlenverhältnis gebildet.
\end{enumerate}
\\ \hline
\end{longtable}
}

\newcommand{\TemplateUnveraenderlicheMassenverhaeltnisse}[1]{
\begin{longtable}{|>{\RaggedRight}p{\linewidth}|} \hline
{\bf Gesetz der unveränderlichen Massenverhältnisse}\\ \hline
Louis Proust (1799) \\ \hline
Bei chemischen Reaktionen, also Vereinigung beziehungsweise Zersetzung, reagieren die Reinstoffe immer in einem von der Natur vorgegebenen festen Verhältnis miteinander.
\\ \hline
\end{longtable}
}







headers/templates.tex~

\newcommand{\wbtempcolora}{white}
\newcommand{\wbtempcolorb}{white}
\newcommand{\wbtempcolorc}{white}
\newcommand{\wbtemptexta}{}
\newcommand{\wbtemptextb}{}
\newcommand{\wbtemptextc}{}
\newlength{\wbtemplengtha}
\setlength{\wbtemplengtha}{0pt}
\newlength{\wbtemplengthb}
\setlength{\wbtemplengthb}{0pt}
\newlength{\wbtemplengthc}
\setlength{\wbtemplengthc}{0pt}
\newlength{\wbtemplengthd}
\setlength{\wbtemplengthd}{0pt}
\newlength{\wbtemplengthe}
\setlength{\wbtemplengthe}{0pt}
\newcount\wbtempcounta
\wbtempcounta=0
\newcount\wbtempcountb
\wbtempcountb=0
\newcount\wbtempcountc
\wbtempcountc=0

\newcommand{\CPPAuthorsTemplate}[4]{
\LaTeXZeroBoxTemplate{
The following people are authors to this book:

#3

You can verify who has contributed to this book by examining the history logs at Wikibooks (http://en.wikibooks.org/).

Acknowledgment is given for using some contents from other works like #1, as from the authors #2.

The above authors release their work under the following license:

This work is licensed under the Creative Commons Attribution-Share Alike 3.0 Unported license. In short: you are free to share and to make derivatives of this work under the conditions that you appropriately attribute it, and that you only distribute it under the same, similar or a compatible license. Any of the above conditions can be waived if you get permission from the copyright holder.
Unless otherwise noted, #4 used in this book have their own copyright, may use different licenses than the one used here, and were not created by the above authors. The authors, contributors, and licenses used should be acknowledged separately.}
}


\newcommand{\LaTeXCodeTipTemplate}[3]{

\definecolor{shadecolor}{gray}{0.9}
\begin{myshaded}
#1 \\
#2 \\
#3
\end{myshaded}
}


\newcommand{\LaTeXDeutschTemplate}[1]{ {\bfseries deutsch:} #1 }



\newcommand{\LaTeXNullTemplate}[1]{}

\newcommand{\LaTeXDoubleBoxTemplate}[2]{

\begin{minipage}{\linewidth}\definecolor{shadecolor}{gray}{0.9}\begin{myshaded}{\bfseries #1} \\
#2
\end{myshaded}
\end{minipage}

}


\newcommand{\LaTeXSimpleBoxTemplate}[2]{
{\bfseries #1} \\
#2
}

\newcommand{\SolutionBoxTemplate}[2]{
#2
}


\newcommand{\LaTeXDoubleBoxOpenTemplate}[2]{

\definecolor{shadecolor}{gray}{0.9}\begin{myshaded}{\bfseries #1} \\
#2
\end{myshaded}

}


\newcommand{\LaTeXLatinExcerciseTemplate}[2]{

\definecolor{shadecolor}{gray}{0.9}\begin{myshaded}{\bfseries Excercise: #1} \\
#2 \\
{\bfseries Solution}
#3
\end{myshaded}

}


\newcommand{\LaTeXShadedColorBoxTemplate}[2]{
{\linewidth}#1\begin{myshaded}
#2
\end{myshaded}
}


\newcommand{\LaTeXZeroBoxTemplate}[1]{
\begin{minipage}{\linewidth}\definecolor{shadecolor}{gray}{0.9}\begin{myshaded}
#1
\end{myshaded}
\end{minipage}
}


\newcommand{\VorlageReferenzenEintrag}[3]{
\begin{longtable}{p{0.2\linewidth}p{0.8\linewidth}}

{[\bfseries #1]} & {\itshape #2} #3 \\
\end{longtable}

}

\newcommand{\LaTeXIdentityTemplate}[1]{#1
}

\newcommand{\TychoBrahe}[1]{Tycho Brahe}

\newcommand{\LaTeXPlainBoxTemplate}[1]{
\begin{minipage}{\linewidth}\definecolor{shadecolor}{gray}{0.9}\begin{myshaded} 
#1
\end{myshaded}
\end{minipage}
}


\newcommand{\Hinweis}[1]{
\begin{TemplateInfo}{{\Huge \textcircled{\LARGE !}}}{Hinweis}
#1
\end{TemplateInfo}}



\newcommand{\LaTexInfoTemplateOne}[1]{
\begin{TemplateInfo}{\Info}{Information}
#1
\end{TemplateInfo}}

\newcommand{\EqnTemplate}[1]{
\begin{flushright}
\textbf{[#1]}
\end{flushright}}

\newcommand{\RefTemplate}[1]{[#1]}


\newcommand{\LaTeXGCCTakeTemplate}[1]{
\LaTeXDoubleBoxTemplate{Take home:}{#1}
}

\newcommand{\LaTeXEditorNote}[1]{\LaTeXDoubleBoxTemplate{Editor's note}{#1}}

\newcommand{\BNPForVersion}[1]{
\LaTeXInfoTemplateOne{Applicable Blender version: #1}
}

\newcommand{\LaTeXInfoTemplateOne}[1]{
\begin{TemplateInfo}{\Info}{Information}
#1
\end{TemplateInfo}
}


\newcommand{\LaTexHelpFulHintTemplate}[1]{
\LaTeXDoubleBoxTemplate{Helpful Hint:}{#1}
}

\newcommand{\MyLaTeXTemplate}[3]{
\LaTeXDoubleBoxTemplate{MyLaTeXTemplate1:}{#1 \\ #2 \\ #3}
}

\newcommand{\TemplatePreformat}[1]{
\par
\begin{scriptsize}
%\setlength{\baselineskip}{0.9\baselineskip}
\ttfamily
#1
\par
\end{scriptsize}
}

\newcommand{\TemplateSpaceIndent}[1]{
\begin{scriptsize}
\begin{framed}
\ttfamily
#1
\end{framed}
\end{scriptsize}
}

\newcommand{\GenericColorBox}[2]
{
\newline
\begin{tabular}[t]{p{0.6cm}p{4cm}}
#1&#2\\  
\end{tabular}
}

\newcommand{\legendNamedColorBox}[2]
{
  \GenericColorBox{
    \parbox[t]{0.5\linewidth}{
      \textsuperscript{
        \fcolorbox{black}{#1}{
          \Huge{\,\,}
        }
      }
    }
  }{
    #2
  } 
}

\newcommand{\legendColorBox}[2]
{
  \GenericColorBox{
    \definecolor{tempColor}{rgb}{#1}
    \parbox[t]{0.5\linewidth}{
      \textsuperscript{
        \fcolorbox{black}{tempColor}{
           \Huge{\,\,}
        }
      }
    }
  }{
    #2
  } 
}



%\newcommand{\ubung} {{\LARGE $\triangleright$}}
\newcommand{\ubung}{\ding{228} \textbf{Aufgabe:}\,}

\newcommand{\TemplateSource}[1]
{
%\begin{TemplateCodeInside}{}{\baselineskip}{\baselineskip}{}{}{true}
\begin{scriptsize}
\begin{myshaded}\ttfamily
#1
\end{myshaded}
\end{scriptsize}
%\end{TemplateCodeInside}
}


\newenvironment{TemplateInfo}[2]
% no more parameters
%****************************************************
% Template Info
% Kasten mit Logo, Titelzeile, Text
% kann für folgende Wiki-Vorlagen benutzt werden:
%          Vorlage:merke, Vorlage:Achtung u.ä.
%
% #1 Logo  (optional) default: \Info
% #2 Titel (optional) default: Information; könnte theoretisch auch leer sein,
%                     das ist aber wegen des Logos nicht sinnvoll
%****************************************************
{
% Definition des Kastens mit Standardwerten
% u.U. ist linewidth=1pt erorderlich
\begin{mdframed}[ skipabove=\baselineskip, skipbelow=\baselineskip,
linewidth=1pt,
innertopmargin=0, innerbottommargin=0 ]
% linksbündig ist besser, weil es in der Regel wenige Zeilen sind, die teilweise kurz sind
\begin{flushleft}
% Überschrift größer darstellen
\begin{Large}
% #1 wird als Logo verwendet, Vorgabe ist \Info aus marvosym
%    für andere Logos muss ggf. das Package eingebunden werden
%    das Logo kann auch mit einer Größe verbunden werden, z.B. \LARGE\danger als #1
{#1 } \
% #2 wird als Titelzeile verwendet, Vorgabe ist 'Information'
{\bfseries #2}
\medskip \end{Large} \\
} % Ende der begin-Anweisungen, es folgenden die end-Anweisungen
{ \end{flushleft}\end{mdframed} }


\newcommand{\TemplateHeaderExercise}[3]
% no more parameters
%****************************************************
% Template Header Exercise
% Rahmen als minisec mit Nummer der Aufgabe und Titel und grauem Hintergrund
% ist gedacht für folgende Wiki-Vorlage:
%          Vorlage:Übung4
% kann genauso für den Aufgaben-Teil folgender Vorlagen verwendet werden:
%          Vorlage:Übung    (wird zz. nur einmal benutzt)
%          Vorlage:Übung2   (wird zz. gar nicht benutzt)
%          Vorlage:Übung3   (wird zz. in 2 Büchern häufig benutzt)
%          C++-Programmierung/ Vorlage:Aufgabe  (wird zz. nur selten benutzt,
%                            ist in LatexRenderer.hs schon erledigt)
%
% #1 Text   (optional) 'Aufgabe' oder 'Übung', kann auch leer sein
% #2 Nummer (Pflicht)  könnte theoretisch auch leer sein, aber dann sieht die Zeile
%                      seltsam aus; oder die if-Abfragen wären unnötig komplex
% #3 Titel  (optional) Inhaltsangabe der Aufgabe, kann auch leer sein
%****************************************************
{
\minisec{\normalfont \fcolorbox{black}{shadecolor}{\large \, #1 #2 \ifx{#3}{}{}\else{-- #3}\fi \,} \medskip }
}
 
\newcommand{\TemplateHeaderSolution}[3]
% no more parameters
%****************************************************
% Template Header Solution
% Rahmen als minisec mit Nummer der Aufgabe und Titel und grauem Hintergrund
%
% ist gedacht für den Lösungen-Teil der Vorlagen und wird genauso
% verwendet wie \TemplateHeaderExercise
%****************************************************
{
\minisec{\normalfont \fcolorbox{black}{shadecolor}{\large \, Lösung zu #1 #2 \ifx{#3}{}{}\else{-- #3}\fi \,} \medskip }
}

\newcommand{\TemplateUbungDrei}[4]
{
\TemplateHeaderExercise{Übung}{#1}{#2}
#3
\TemplateHeaderSolution{Übung}{#1}{#2}
#4
}

\newcommand{\Mywrapfigure}[2]
{
\begin{wrapfigure}{r}{#1\textwidth}
\begin{center}
#2
\end{center}
\end{wrapfigure}
}



\newcommand{\Mymakebox}[2]
{
\begin{minipage}{#1\textwidth}
#2
\end{minipage}
}

\newcommand{\MyBlau}[1]{
\textcolor{darkblue}{#1}
} 
\newcommand{\MyRot}[1]{
\textcolor{red}{#1}
} 
\newcommand{\MyGrun}[1]{
\textcolor{mydarkgreen}{#1}
} 
\newcommand{\MyBg}[2]{
\fcolorbox{#1}{#1}{#2} 
} 

\newcommand{\BNPModule}[1]{
the "#1" module
} 


\newcommand{\LaTeXMerkeZweiTemplate}[1]{\LaTeXDoubleBoxTemplate{Merke}{#1}}

\newcommand{\LaTeXDefinitionTemplate}[1]{\LaTeXDoubleBoxTemplate{Definition}{#1}}

\newcommand{\LaTeXAnorganischeChemieFuerSchuelerVorlageMerksatzTemplate}[1]{\LaTeXDoubleBoxTemplate{Merksatz}{#1}}

\newcommand{\LaTeXTextTemplate}[1]{\LaTeXDoubleBoxTemplate{}{#1}}

\newcommand{\LaTeXExampleTemplate}[1]{\LaTeXDoubleBoxTemplate{Example:}{#1}}

\newcommand{\LaTeXexampleTemplate}[1]{\LaTeXDoubleBoxTemplate{Example:}{#1}}

\newcommand{\LaTeXPTPBoxTemplate}[1]{\LaTeXDoubleBoxTemplate{Points to ponder:}{#1}}

\newcommand{\LaTeXNOTETemplate}[2]{\LaTeXDoubleBoxTemplate{Note:}{#1 #2}}

\newcommand{\LaTeXNotizTemplate}[1]{\LaTeXDoubleBoxTemplate{Notiz:}{#1}}

\newcommand{\LaTeXbodynoteTemplate}[1]{\LaTeXDoubleBoxTemplate{Note:}{#1}}

\newcommand{\LaTeXcquoteTemplate}[1]{\LaTeXDoubleBoxTemplate{Quote:}{#1}}

\newcommand{\LaTeXCquoteTemplate}[1]{\LaTeXDoubleBoxTemplate{Quote:}{#1}}

\newcommand{\LaTeXSideNoteTemplate}[1]{\LaTeXDoubleBoxTemplate{Note:}{#1}}

\newcommand{\LaTeXsideNoteTemplate}[1]{\LaTeXDoubleBoxTemplate{Note:}{#1}}

\newcommand{\LaTeXExercisesTemplate}[1]{\LaTeXDoubleBoxTemplate{Exercises:}{#1}}

\newcommand{\LaTeXCppProgrammierungVorlageTippTemplate}[1]{\LaTeXDoubleBoxTemplate{Tip}{#1}}

\newcommand{\LaTeXTipTemplate}[1]{\LaTeXDoubleBoxTemplate{Tip}{#1}}
\newcommand{\LaTeXUnknownTemplate}[1]{unknown}

\newcommand{\LaTeXCppProgrammierungVorlageHinweisTemplate}[1]{\LaTeXDoubleBoxTemplate{Hinweis}{#1}}

\newcommand{\LaTeXCppProgrammierungVorlageSpaeterImBuchTemplate}[1]{\LaTeXDoubleBoxTemplate{Thema wird später näher erläutert...}{#1}}

\newcommand{\SGreen}[1]{This page uses material from Dr. Sheldon Green's Hypertext Help with LaTeX.}
\newcommand{\ARoberts}[1]{This page uses material from Andy Roberts' Getting to grips with LaTeX with permission from the author.}

\newcommand{\LaTeXCppProgrammierungVorlageAnderesBuchTemplate}[1]{\LaTeXDoubleBoxTemplate{Buchempfehlung}{#1}}

\newcommand{\LaTeXCppProgrammierungVorlageNichtNaeherBeschriebenTemplate}[1]{\LaTeXDoubleBoxTemplate{Nicht Thema dieses Buches...}{#1}}

\newcommand{\LaTeXPythonUnterLinuxVorlagenVorlageDetailsTemplate}[1]{\LaTeXDoubleBoxTemplate{Details}{#1}}

\newcommand{\LaTeXChapterTemplate}[1]{\chapter{#1}
\myminitoc
}

\newcommand{\Sample}[2]{
\begin{longtable}{|p{\linewidth}|}
\hline
#1 \\ \hline
#2 \\ \hline
\end{longtable}
}

\newcommand{\Syntax}[1]{
\LaTeXDoubleBoxTemplate{Syntax}{#1}}


\newcommand{\LaTeXTT}[1]{{\ttfamily #1}}
\newcommand{\LaTeXBF}[1]{{\bfseries #1}}
\newcommand{\LaTeXCenter}[1]{
\begin{center}
#1
\end{center}}


\newcommand{\BNPManual}[2]{The Blender Manual page on #1 at \url{http://wiki.blender.org/index.php/Doc:Manual/#1}}
\newcommand{\BNPWeb}[2]{#1 at \url{#2}}

\newcommand{\Noframecenter}[2]{
\begin{tablular}{p{\linewidth}}
#2\\ 
#1 
\end{tabluar}
}


\newcommand{\LaTeXTTUlineTemplate}[1]{{\ttfamily \uline{#1}}
}



\newcommand{\PythonUnterLinuxDenulltails}[1]{
\begin{tabular}{|p{\linewidth}|}\hline
\textbf{Denulltails} \\ \hline
#1 \\ \hline 
\end{tabular}}

\newcommand{\GNURTip}[1]{
\begin{longtable}{|p{\linewidth}|}\hline
\textbf{Tip} \\ \hline
#1 \\ \hline 
\end{longtable}}

\newcommand{\PerlUebung}[1]{
\begin{longtable}{|p{\linewidth}|}\hline
#1 \\ \hline 
\end{longtable}}

\newcommand{\PerlNotiz}[1]{
\begin{table}{|p{\linewidth}|}\hline
#1 \\ \hline 
\end{table}}

\newcommand{\ACFSZusatz}[1]{\textbf{ Zusatzinformation }}
\newcommand{\ACFSVorlageB}[1]{\textbf{ Beobachtung }}
\newcommand{\ACFSVorlageV}[1]{\textbf{ Versuchsbeschreibung }}
\newcommand{\TemplateHeaderSolutionUebung}[2]{\TemplateHeaderSolution{Übung}{#1}{#2}}
\newcommand{\TemplateHeaderExerciseUebung}[2]{\TemplateHeaderExercise{Übung}{#1}{#2}}

\newcommand{\ChemTemplate}[9]{\texttt{     
#1#2#3#4#5#6#7#8#9}}


\newcommand{\WaningTemplate}[1]{     
\begin{TemplateInfo}{\danger}{Warning}
#1
\end{TemplateInfo}}


\newcommand{\WarnungTemplate}[1]{     
\begin{TemplateInfo}{\danger}{Warnung}
#1
\end{TemplateInfo}}


\newcommand{\BlenderAlignedToViewIssue}[1]{     
\begin{TemplateInfo}{\danger}{Blender3d Aligned to view issue}
This tutorial relies on objects being created so that they are aligned to the view that you’re looking through. Versions 2.48 and above have changed the way this works. Visit Aligned (\url{http://en.wikibooks.org/wiki/Blender_3D:_Noob_to_Pro/Aligned_to_view_issue}) to view issue to understand the settings that need to be changed.
\end{TemplateInfo}}


\newcommand{\BlenderVersion}[1]{     
{\itshape Diese Seite bezieht sich auf }{\bfseries \quad Blender Version #1}}

\newcommand{\Literal}[1]{{\itshape #1}}

\newcommand{\JavaIllustration}[3]{
\begin{tablular}
{Figure #1: #2}
\\
#3
\end{ltablular}
}

\newcommand{\PDFLink}[1]{#1 PDF}

\newcommand{\Ja}[1]{\Checkmark {\bfseries Ja}}
\newcommand{\Nein}[1]{\XSolidBrush {\bfseries Nein}}

\newcommand{\SVGVersions}[8]{
{\scriptsize
\begin{tabular}{|p{0.45\linewidth}|p{0.13\linewidth}|}\hline
Squiggle (Batik) & #1 \\ \hline
Opera (Presto) & #2 \\ \hline
Firefox (Gecko; auch SeaMonkey, Iceape, Iceweasel etc) & #3 \\ \hline
Konqueror (KSVG) & #4 \\ \hline
Safari (Webkit) & #5 \\ \hline
Chrome (Webkit) & #6 \\ \hline
Microsoft Internet Explorer (Trident) & #7 \\ \hline
librsvg & #8 \\\hline
\end{tabular}}

}


\theoremstyle{plain}
\newtheorem{satz}{Satz}
\newtheorem{beweis}{Beweis}
\newtheorem{beispiel}{Beispiel}

\theoremstyle{definition}
\newtheorem{mydef}{Definition}

\newcommand{\NFSatz}[2]{\begin{satz}#1\end{satz}#2}

\newcommand{\NFDef}[2]{\begin{mydef}#1\end{mydef}#2}

\newcommand{\NFBeweis}[2]{\begin{beweis}#1\end{beweis}#2}

\newcommand{\NFBeispiel}[2]{\begin{beweis}#1\end{beweis}#2}

\newcommand{\NFFrage}[3]{

\definecolor{shadecolor}{gray}{0.9}\begin{myshaded}{\itshape \uline{#1}: #2} \\
#3
\end{myshaded}

}

\newcommand{\NFFrageB}[2]{

\definecolor{shadecolor}{gray}{0.9}\begin{myshaded}{\itshape \uline{Frage}: #1} \\
#2
\end{myshaded}

}


\newcommand{\NFVertiefung}[1]{
{\bfseries Vertiefung:} \\
Der Inhalt des folgenden Abschnitts ist eine Vertiefung des Stoffes. Für die nächsten Kapitel ist es nicht notwendig, dass du dieses Kapitel gelesen hast.

}
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