





(2 B8 % B F @ )

HWExHA®F
E X # &
ME L%

@JEZ%&W@%

Wege zur phy31kahschen
Erkenntnis
GEuh EDAT AR

¥ H B =B
7 K47 A
B B A &

W W =

WOwW B
£k

%w %m %
Flx Hw ZEw 4%
gﬁ— %:ﬁ ;]

LN I
fF B H W

Joueld XBW

SR} TIIEREFE

Fldme






SHENE

(1 218 b B m SR K (Diisseldorf) BRI5E )

RHERE X HERRYENY B X R CE EEREEVKEHEYVRRRS
BEEErSEE<RIRSRHRREEHNEX PR AW KEH A RDSEMHE
EREERUBENZHER IS E SRS BN SHB LR RERRINEEE
EREGR I BEEE T RY SENERE SENEERNRER e K e BRI TS =
EREERETH RN I EENILHN R SFSEEN SCEHENERRE
EXEERELSEUNHN ENROESEY | BTHEA EERIGE< K @HHE
HEZE | B RS UEET S R R RS EE D 2 ESH REEHEES

RHENEH DL ERHLCFR LR SNEL AN RN TR RPERQEE P

BHEHE 141




EENENKY , 1K1
DHLYN K ERER I RSP UELEHERTH S | ERTEEERG KRR
gmﬁm%zwﬁmmaﬁzmﬁm&mmﬁ%@%mWﬁ&

TRTESHAEE | ESHARUE | SO EHS S K INERER TS
PRI ENNHET IR RE RSN R EN S H SR ESNE TS
| SERBEEFNECEIPNUREL HBHEHONE 1085 TR TR aE
SHIIFN AT ECXCHREE X FENE R H oL BUHESE

RELEHREESEHNENEHELENCBR MR nRREGEK T | 82
8 | EEFHENLEFPITREEHEERS | S ERKIUn RS MR 5
CEXRCHNBLTRRTERE | KN | ERYIH-RLEHENTRERER Edy
| BERRR R E HRTH D SRS K L CERE K T e mE

=
=
&
£



BETHNEN | B | BHSHL ERRLE L@ EOMMRN Y EINEF ERER
SRREG ( SRELTSEIEBEL ) RTOENRLHTRE

YRR YL SHARN SRS FHENCL N REREH T ECRURT {2
m%@f%f&%ﬁ&ﬁ@zwaﬁr%wggmzﬁﬁmw%%?MﬁmmwMWﬁw
| RERERRNILET | FEEEHRHS | |

ﬁzgwjfgﬁﬁm_@@%ﬁmﬁmﬁ%gﬂ% | FEERBE AN
HERBEKENEEYUNITE E NS RN K-S I S U TR R
wxwmﬁfMﬁmm RENNNSRTUEHESNNLESHEY | NIY | WEE
EX | WEESER | HEBURNESSREHVESRLE | LB FEN TURIKE
mmﬁmﬁﬁmm%m%@%m%mmaﬁ@x@m@wgﬁﬁmﬁmisﬁ%@%ﬁﬁ
Prrdgaes | yEraslIgsrcenng

EMEDESSERE REEEE- N K ETRNERREBWREH S HBEER

EHETHR . 14



SRHENEE 148

ERNE RS DR R SRE T S SR R T EE N E N R
B ENOREESANEERTR<EEREE SN

femEEng HEBERE R | BESSRNEAEESHARR - NS ERHLE
FEaRrESTEEREXFNSHTENE | R0 HEngE e s BnY gUNE
fEUTHEERNRESEED | EXEREH S E FoEtHEES ERSEHEDD
ﬁmﬁaﬁﬁgmmaﬁmux@%ﬁzﬁm%mmmmmm&mﬁmm@mmmﬁwm
RivEERS

HENEE ESNRERE BEEESHTLOARR | EEUREURERRE
FEREEEUE | QWY | K |

DR K RRRE | SRR S QR B E A N E T
SREEE-IE KON EREE R LT I BN E AR HARE T RIES
B | SNEEE SEMR RS SRR R EN R HFEN S SR N B RS



HERRIRENREREEDAVRENS S ERE K WY SESR IENESE
EHRRESHEREFRRLERE | FYENEE | BRUNH L TRERFEN
BUHE DB B ENEER A B KR SR ENRE S =
HWEERHE ESHERREY | HEREE SRR RS RO E BN R ENYRE
S EERNTREBANDEEERNFES | RONNER YL LHEBTRY
HE R BN IR SN AT 2R RN EA B EBEN ST
ATEREH L N ERRELEN HNHEEE P r IR 2T R EeRr
ERR MG EMENE K AN EE S R S EUSHTH R A A BT
NI R £ DS R E T

SHAREP ERECKEER RS EHE ERYE REE BREUEE DR
R ERAREEEN R AR NE MR RS B S NI NN ER SR D HE RE
MEE - 4 R RN SRS S S P B N RS K R Y E S E

EMEME T



SERENEE 1T HK
SUKE | BEEERNRIEAH B EN S RETE DRERE S MR TRERE W Pro-
lemius ) EODRESNEEESHERREE  RINRREN | BEYEEREN
FREE M RN S X EEERNENSEEMErnE By | &
HHMENEEERRY | S HbEEEEN ERENLES HI
BENEESRNEL-LNE | AN+ SIEELCEEHELKLET | = |
£F | Blon | ¥RRFGXKEVEPOED B UMY | ERSES EHRANKD
NEESGCREER NS A SUREES SRR 50w R 8
T B ESEEEENE | HENEENENCHHERGE N KRS RS ENE
FESHE | BEW (Vektor) BRREK | FENEESIEFLHNNRBEHES
EEEEH Y ERE SR R OGEOY | REREBE
FEHSHEHUDE N SRR | BERCK RN Er I ERNRREEE
WE MY W ERELT RN EROION S ISR e B UXE R HEDS




ERFBTENHHKMERRS L BHRKBHRY | HEDDIEFRESHREY
KRR EREKENEE S S Hu TS SEARR S NGRS RS ENAARY
HENEEEETRO KRR ST S EXENEEHE ERNSE KR YN RS
RSN R S e B N S SY EE S R T TS
FHESUENTHE | CH NS TESRRENNR RS IR HEES
DRSNS | CHHENGERE IR HA KB F S HERE NN VDN |
HWESmEERENERBEI RS | HEFQLHEEE EOSTERE EamEE
FERIWS | REE | EENEKBELEERFEXKBIXRR | RESKREE
HEE KSR | HASNSH RN | RETREUER | REEHHERNEHT
KERDERIVERDEES MU EETLE | EFER TS RN BEEQ B
B Y SERe SR B ALENSR O KT AT B S REN BENT S
FEMERINEHESIRESE R ERDELE LKW mpEmEs (HLIR
SHEHR : ]KP




SHMENEY 1#<

FHET ) S 4L ERSHECIUMEHHRE | BERSE iK% KMl W e
MEGSEREBERE SUBEST IHE R R EGE<EmENEE | XS
REE | HEQHERER

WS ES R R RE L S B RER RN MY R+ B I REG oA
SEULHH R EHEHL REBROEL UK EHE K S<EN R T REEE B
HEFS REEQPH-OER | RRERRWHE S ETE wHEy

T <R A HE N B R R EE T EHE R R RRHE
woke s andearasy PegeuysndaguniEmsRsHEER
NRER B S HR S B RS IR R RIS R R
LPEASFREHERTSHEXR (EORE EMKERETRIEN ) SHEE

HRERNERSHHRERT<ERRESE M ERER IRSNEHRRNE
SEHNASHDREGEF T+ SERPC S ETE OB S CE M EL QTR



H

HENEGRHERNEGHERSHERETE B RN REE RARERNELHEE
SRHSERE N NE N BN TN AR NSNS NE<E RS
EXENEREEHBRIENEH S - .

BN B EERH LR BT EH VIR BE RIS F MR D REBR R
EEERFDREFETE TN | FHONEH R L EREE R YRR E AN R BN
| FERESREPUBRRRANAXHKE< B DI EERN AR R ERSEREN
ARy TE R E R R C o RN EH DN O RSB SRR R
rEEES YN ERECRYRE | FIE BRI TSR UER YR AT SR
EFKEEHESER-NERATURY | SRESHCNERIRERTELREE
ERBEEKLERR-SEHNERLOESE ZWETRP XS EWHL QKB ERK
REEEE WS EOERE RS H I s M R S m) | EREN ST
GENFEHSBHENEEE | £5 80 | FH< I EEE4NSETR

EWRHR ] #R



ERNENEY 1¥0
MR RS EREN G EN+ B ERETRERE HEESH TR
RENTXEHMEEREE | B8R (Vant Hoff) &EEEREKSHEL
# 8 2T TR (Osmotisch) BREGT XN HRENESLFBLEHNTRREGS
KERNERNEREEHr SRR RN RS C R ERE MEHNE K T
RN RS IR B R ET RN DE PN HEN K R< VR K SR E S
BEmENRS T DEREERE S £ BRSNS AR
HTRLTEN DT HEESNEELCETHE BN ERRTEEEREE
CEMIER-EYANSENES P UERERREE<ELHILE | FRYRE
£ | SEERESLEREHI<INRNELE | BASREET KBNS | Flow
EEESESE L E L EEHE D UNEY T EEN R RS YRS ROE | RoNEm

m%@&%%ﬁﬁ&%: ﬁ%ﬁ%ﬁmﬂmawm&%@ﬁﬂﬁ,@%&mﬁﬁmﬂmx
Cal vmﬁmwaxwﬁ$ﬁ&a$laﬁ -




LEINNEREAREES | X482 | PRISEHEE-HoNe | HESS
PEESNASENRENTD | UL+ Ol RERENEEEEEETRERER
REFREMYRBES | B E RN MNKER DR in ] FmEnE s 2 R 2
HMEXNSHESE | $EF | E¥ERECENHECLREEE<EEINBI T ERE
H

S FERE ST | £ BEORERE REHES (Kaloriemetrie) $HEST
REACEEERER 4 EX BN ER R SENEEANER BN AN BH
TR SR O R T SRR R e R ER S RE S K ERREE
ZF | EeEns

m@mpm&wmwengQMﬁ%@ﬁ@w&@ﬁ&%ﬁﬁ%&g@% Wi
e PR TP PERCLEHHNEE0% | SO EROUEECEY
SHEBTRERNRKEME BN EREEEMIBNES CTEE<EYEEsE | 1Y

EREHR 11



SeRENgE 1411

2R | B ENODERSROERRGEHY—N | ERRBENEEE Sy
FEEE NS FERE T ERUEENy | 8

MERCRRYENSEESE N EHEROESEERENTAEQERELE
ENSES T BN TR BELINELBRY | FE RIS HE N e
| FES SR TN ENEHE R RN TN C EOREEET | BHIEE
%mﬁm@mmmﬁ%mmﬁaﬁ%mmxﬁﬁﬁ%@ﬁ%&ﬁﬁ%%ﬁﬁ?#ﬁ@ﬁﬂ
HERWEEHBOENTE

PN HER Y EEF R CH R N SN E e E SIS Y SRR EE §R
HREERFREHH PESHASECRN T
| ERRNREERRY | ﬁﬁ&.&ﬁuﬂmﬁ.ﬁ | RE ¢ g HESERYS



]

WNEEYLHBEER | SERHRU AU R EEDRREKE

£ | BAEH<EELEEEEReREREK G TH# @ HRE W RE AR
NE® 2 QR LB ESNERERNINRERELRHENERRIUSR SRR
HREERLERIVANCE EERIBOS RS TANRIVUET I RN | 2
EREE-LESELLEENRENE | YREERESSEN Y | BERUERS
- ENEREONES | ERRE | REEER | REEELLEET | | Bl
# ] SRS RN | B | RS i £ LN E RS N S MR
R | ERERELDENER<E LRXEHR RS S HEEREE EREHL

B EHE et EREEr RN RIReRgRRyRe RlnEs R
EFRDNERKEYARER | FRIUFROS CECROS AR LBEERRRK
wm»%ﬁﬁmﬁmmm%wmwmﬁ@amm@mwﬁmﬁmmmﬁmmﬁQZﬁ
ﬂm

SR ERETER m%ﬁﬁﬁﬁﬁﬁﬂﬁﬁ%%?ﬁ%ﬁ&ﬁ%ﬂ | HERBEET
SHENE 1 i



fadads LNE |9

EREEURESERENE TRERECRUDT Er A AR XN S S E RN
BN FTEK GELERE KRS HE

LERENESRGBESTAERY | BEVERFLEEE | SHTEGEEEY
HERE | P<URESEHIT | HERED XS RO ONEH LN ERENERS
ENEREE WY T ENE | W | HEYEE 2 BERLE DR
ENoEE | BREVERS | D01 | mRi e R o T KRN
w%uzﬁﬁﬁ%mﬁﬁﬁﬁtfmﬁ_mﬁMﬂ_@%m%%mﬂﬁzng§ﬁﬁx
BREREVENTE | FEHEDNERE FERE

HR< UHEONENTNERENE S BEKBRT | RYFSBHYG IR
FEESEFSNErEIER | BNRUEERR | ENEER | UBQRENEN
B4 E TNE B NS R

MERENYEBENCEEREY | SRARKERESEREHEXTFRKS

14

H







SN g 19K

NSEESRN Y EEREAEN D K ESER N R RS SO EN SRR IR E
B ERYRNES TR S X EREN K E NS SR O S TN
K EEER I EG - I E RS EURE TR F EEE NN KR BN T
SESE ) BYaNFFEXNEKEEHESE ( NEERLENE &Y ) BN
21 ERPEATHERN T S O RREERHN L HE N ENEEIRE
$OERREEURGFESSESENEnEEEN | REEEERLBE 0N SRR
EEEY | ¥ EEIBERBYRR IR RS X ER FOES S HREE RN
ERGEREEIOEELRERY (HERNRTE PN ELAEROE ) & | E¥R
0 | IR R T R AR O ERERN Er< SRR EN TS
FENHE RS L RSN SEHRERN S REEERRENE

,Eﬁﬁ@%ﬁﬁﬁ&ﬁﬁ#@ﬁgw@m%%amgﬁm@xm@mavwmﬁn@
EHOEEX



KRS RN TP AEER S HAS A RN REEE iR R
HERYE | B SAREE R UERHEREERE LS SmNERRSS SR
NEBE IR ER - REFRCHOY - RERNNERHE SR RUZHS HEIR
BEXHE | NEEREEN PR EESENE C XM EREE XN EHEN BN
ﬁmﬁgﬁ#;@&m&ﬁﬁ%ﬁmﬁ%wM&%ﬁﬁﬁj%%M%%a@zamﬁz
FROERYRE (5 | EERCRERE ) | KN EESUL I CHERSDR
BRKEEREUEHRRE

KR R I TR ENE R SR D C R EERRE | E
i E RN R R S SRR ERR ULNPCEE | e TRESER
MRS RGENSCERNEESNEX EREHERNE 4 U E N ER SRQ %
EEEEHERENMECES RN N EEE N ENN E R BN e TR
S

smeus L



etk SR L T
| MR ERERERRUNE K E RO S S RN S SR ERE
HRESHE PR I eSS RS MR E R R E e B
EHERE A SRR EERUENERR DL CET LA AR EREER TR
R | RIEHE | SHEOERREEENE RN CRERRESERE § Kb
B E R X SRR H o M S AN S R S NN BNEEEEESRE
CH 4IRS EEH N ST ESON Y HOENL ZLRREERRE
HRLEEERSY | JEESHEES I < TR EHNES N A MR ER
REZDNELERED LR
RESREERRTEMRTEERD | BT | gHSuNEEED K128
NEERRHESHTHNEEEEDEe 8L ENEERIENBERER | BERE
ZERASLEEI SR ETRIEMNR UK HENBUR NS SR T g
EEKE DR HaTh | FSFINRENEEHAEHED | IR < REREEE



F<OEER ISR RETEQRS LY | EREREE UK RELRNRERR
QENESERTEoY | BENR | ERME N DL FNEEHsRonE

| B E MR E R N TR AN RN B RS e R<F N maEm | B
BT R S0 et < I 0 s R A IR E i T S R B E M
m&g_maﬁﬁwm&mﬁ&ﬁmﬁxﬁ%@mmmma%m%ﬁ&aaﬁxmﬁﬁa
AR QB ERA SE RN B R

RRHSHYe<HCARERINE RS R SRR | RE4RCUE S
NESEEEHER SEREHY | B2 RRHLNE S DWE R -80S G N i
i EEE Y EAER N EERNNTE YN FEE KRN E<m ik & S |
EREEANE | < dioUEEREn SHiT< SN RRHR HE SERan S
FEIVYBEWHTIEEERE | BEREEDE | S8 DRmE K e
RN RO EN RN e Y E I EA NG SN ERNEE | £
BHEER 1R




st EONE 120
EME R e R R | T SRR E RTINS § R 0 2
H | FEENSENEENEREr HENNERNSTNEESER | KENMLEE
2R | KEWPNEES L EFUAR T HENEN SNTEHRER | BnUSEEIL
FRE-CSESHER | ERROERIERY | REENSRR<EER | RE-E
LEEET CARRGEES S n HRRERER S DS RESE RN B
o T R E

EREMERCEEEE 2R AL | ERRREEEL ERE DU RRYETR
HEREEI UL ERERLY | ENEKERRE< <N E@ERT (1)
CHEBHERRAEBREETE <IN LR aE BEE LAN KNS ESmes
R | ESEEEE NSNS FE INRES ERERERZORKEIN VLT

(#1) SRE-RIEK B N R ol ESE— R



i

EERSHUEH YERECR ERREEN EHER O S SR mEN EEF S
ENHERRYEEHANENI SREREOEURESHELERBE | SERAR
REENE RAERESRYERDRRE | NERURE L ERRERREKSBTD
KBSPNEOERERBNOS ¥ R aCHESEL ERR ECRNR MR RETH
| EE R RN QH N K ENEN BEH R EF SRS S E TR R s
NEFREITRRENYHRERNTLE-NE SR EERBOErSTSEE
BEEHOL | RESHERER | RECHERES ERUERHEE TREE DS
RIRGHDIS R | R SRR RS R REN RS BN C R

EREC | EERSuRER TR KANERERSTESE S SHEERn D
ER T DHNESE RN DOG B TUEREROR T < QLB S EER kI

EWEHR 1<1




SHNENYE 1 <1]
SRR D R R B TR ERE N ER RS WS m < S i
SR R NS F B E R IEE O R R ST B S EN LS EINER
FECTHESHIMENELES | ERRECK<EOEE | BIRENRERNS
B | REER | RERRONESESESHHERST I RREREER R I
HEX RPN ENRE REEE kS NS EXHRE X R E I iRE S B
ERGERVERE NN ENS A SR EENSRA - SR TES SR YRR EY |
BYREROEBQREE

CRERELREEET K B SR TEE BENCE | EX ES B RRRTS
B | NEESRELHNENS S RREHSHERE | HBER | UXHES S -
WEEHES EREEEEKE R R RN CEE PR EUCHE B AR EL TN
SRIENEEEREREI KA EEr < RS NN CREEEE
ERERYERPE MY BN EL RSN G E B E S M N E R SR



EERRIR VERELE FE KN ENENE | FRRUEE

EHEERESNEENR | ER2nESRE BNEIBL eSS EEL E oy
RS | E<HBERBEON YUK | <MBBRECHERE RN ELRHBERE
CHTHELTEHENELT K EENEEGINEZERTNE | EENuR 8N
EANEE | BENS T EHEQEEERHE TRRESTERNE | tim | dny
S | EERUASERERAEESN | ERYNEN NQEE EERTESERY
EENEN EXNERNEEL @< R ECESE SHE2nUREE T KEERHYE
gl | EERRT ELSEEE TERR | ERSRUELNE SR RAYKRERS
ERENEEE N ILABSRNY ERERDSHERERKE | RLBFEWAK
Pk R ENEN YEE .

EEC RSN EREHLEEY | ELUSNIERERPNKE | - | BRER
HREHES B SR H RSB ORISR EEETE | LK EXEEESTRE | §

BRERR R




SN B

REEBHITKLRAERL P ECnTEL

BUEHEN T SR SR SRS LN O P SR SRR S
AR EN SR SRR I B RE S YT B SN B (EER E— i)
MNEEERF T ENTE AL I PELRSENESUENY | Bxus | 85
EENNINE B RS < URE RSB EREN AR K EY L RS Hxle g
FREFFHOES FEETOL | SHENBEHER IR NNREREN HER S
EXPRER SRR SR <2 SENE

FESHALSREENE | TEREEEF AN ULSBRY | DuoNEE
PENECRIERENE ENEERTRESHENEHRERET BRSO EES
SRR T R IR RN E RS R ERENAO%E TR & [ &E | N
K EANTRHTTRL SN E PEE S FRMEE | DESENE ( Bl LEu
BN ) ES TR EELRSZ@ERE



FEFELEREHRE H<ORH | BN ¥ S E T EHS SEgmogdm
NESFEHRYTTHEE- | EXRESIROHEZEE ZERN | $8 | 252 MoK
EXEREFNREICNE | BEYNa ISR SEREEEHNRESE | ¥
EEYCEEER TS RN KRR R TSR EURER | RYEREuNE
MEREELREBEFEFHENEFRLE | £ 50 78 T ETORz R/R
HEREERERPLERFERI VR RSN L FELKYTE S RN HERER
BEA-ZUYAEDSEY-FORLN-REXHHEBNELER | KEH4SS
HEEFELEERRT ISR T

DT R R N H & B BN —— N RS E M ER
—ErPEEERYERELHER | RS EAUS RN SR SR RER
HEHEENE RTINS EREERE | EXHEaoSE BN EK

o SR E ISR EY | FRRE S NSRRI CE s i S

ESEEHR 1<



S¥Rnge 1 <¥K
HORERRGELIRTHEDER GLECHE SR TR n M E R ER G
BEKEEEES IR | FEREER AR TESE EHENEBM ML TE
PHEEREECEN SHE RN SRS PRETOE- | HERWEY | $2 i

EHR TR OERRCRINEEER R SHEMER I ELE S S HEEY
R ETRE RSO RGNEREEERERTHENE R s RN S ER
HAEE<FHEECEENECEER | BHAHE—EFNREEERR Y EEE
e | BN E R NN - 0 |

;3@%@%%&&%@%%%&%%%%@@%mﬁxmﬁ&wmmagmﬂmmu
ENRIEGKLRE | ERRUETELER S HERCEEERE S NORES | #
m%ﬁ%ﬁ@mmma%xﬁwg%mﬁiﬁmmammmﬁm%ﬁgﬁmmﬁﬁﬁﬁw
O MR R OE LR K EMHE RN E S SR EIE ke RE S KN |
HHER | SHHEHRE HREORY | SRESFICBYODN | BRGLNEE



SR N i E S NS s | |
SREHCHEREE | B SEEER | BERKNED X EHENCE S
EENEERELER | EERRNTE @ EREE SO E K imE RN RR AR
EMEEHEEEUBSEEER S NSRENISEREELENT Y | HES
MO E ENR K ESEREEANN EE S o S SR D EE -1 | s
HEN ERENHEN BT R T ENEELN | HERRAAEERE N TR HEER
SBUEEY | EUEHRRARIRT | 2@y | BREIEE-RXNERRY | 58
NEEEREESEINZ N R REERHS N E R E KSR
REHIRER | BERERRFIHXEFHEN QRS E 1 | B4R | BREE
UHEREFUTLEEENES RN REOE1E | SEL DREREREUR D%
ERESRN | ey SRR HEEEE
TR | RIERY | NREERFTESLE | FREVETETRKEWEE S
SHEHE 1R



EHMAENGE 1K
NEEESROEEME NS LR ER L EREEE | HRE@SES LS
LMY ELE- G EEENERES S KB ENE HBRETE MEa K
ERESKSBTECHERX ERYBHAHME-TRITLES | EXOF | BEXR
2 | FrERHTE RPN ENE DL RS SRR | B, S e
SHIR- S ERIKEEREHNE<ET | W EKE R RGE NiTR e
HRAKRERFECRENCESE N EN SR BT

HEPEERRTEEEEUES DR RIS RS S N B T R
H— | ERERTR PN EENE T EN < BIR LR EREH S

4 | ENEREN SR AREPh RENECHERKEEER | 8=
XIS ESNEREERN - R RN R ERE R E RS EENE
mHEBEELE S mESE QR ER Ty, | &

DHREYRLN | 2| SREEWEEENREDE 4 BNT YR B ERE






LS T AN 120
| RENEECRSEN | QR | QETTEEHELNE SR EYEEm - E R
ISR S R T D B R K- £ R R SRR T | W
HEFRE SEEEEHEHS (Voktorfold) & | #REERE EROGREYTEE =
HFPEREFS KT OR | FRECTERERES | EQU IR B (5 ] B

HREESSN [ UPERDE R | ARSLNEEINRHBES
HREFEPEF LOUE SR N Y ERTELE (Alternativo) M EE R gz
MENE— | ERERRORRY | PUKEHEOE [ 2] BERsERDIC S
SHELERPEE IXEN- RS EY | GURHEECERURL T | ENE
B K4EHSEETEERY | ERENSSNHESEX Dok [ 2 ) Lo
SENERHOALEE T RERELSEAREH | B SWREHE L KBRS
RERENHBEREBERE [ 2] # | NIHREEHERERR | BESREER
HEFETERBERERD | ERBECHRALE | 2 | BEH/ER | S [BES



AR PLESEE R ERE RN [ 2] $EESHER- BN L BRE | {RME
SERTEH K LSRR NSRS S ST ERBERNES | SEHEERT
B ES S SME 4 S GRS NS T I R SR S YR S
REE KHEE SN SRENEE KRXEHERATERER | 91 | HRELERY
 HEPEERENATEEIENES o

ﬁ@ﬁéAﬂ@ﬂﬁ@%fﬂ%&éﬁﬁ@ﬁ@%i&amﬁ@mgmaﬂW%&%
EEBLEEEENEY SRRRUL R HUR N EEE N BN T YRGEDR
RGNS SR AR ENNKEREYR SN R ST EvRES s nlR YR RE
MBORE Y EELK LT QEDE 5 FiS L FE Lo

HURERESNEEERSNES FEHEEYE (Cottingen) BEZREES
( Heisenberg ) 1523 R#®=E (Jordan) RN SRR BN E SRR T M
WA RN T EHE RS RE SO FECEINE L RET E Fa S
SEEHR 1R




SHMENNE 1811

KIS B MBI R T LN E Y SIS R OHE £ S N R R SR E S
Ee N EDEREESERESE IR CHEEEERERH YRS X NER-UREE
S IRREHERE ISR NKYEERENSSEORY | sEE gy
ESWSEE | BLEENHES FRYLONE T HEE

KR SEXHEERHERERREFHE | Y<HRGEENE RESNE T
THLEYT | EEBSEREEEOEN | B¢ SR DHREN #ERETE
T O S ARE S TR R E NS RER T B R i e
PR e SR MR F SN EN R RN R R EE SR R R
ESRROE LB RNEGERE | BN ERURRED SR TESRLE

TR R BT S B B S R o R R - @ T
LR ISR B RN EMEHHENSTY SRR IR O -2 EMER IR
ECBES I RRE TR THRE | SNEINERUNESBERENEY | BRNE



kﬁﬁﬁﬁwmj#ﬁmﬁmﬁmﬁmﬁﬁ%ﬁm&%ﬂ&%ﬁ&%%ﬁ#ﬁ&iﬁk&
E i s e B R R s

SHIoMR 1am



SR HENAE 1R

RERENERE

(12128 I+ WREKPSHGFBHE)

FHEEHKHERSHEQUTHH REXHLDRERELCSRHLENE | 1
B[S @ K RO R SN S R R ERMES R X
ERENRHMEICH I NP EA SN RER KEERERER | KRR DM
NERR2FEDKSNESREHEBKFEN | ELEER | EEBENSHRER
HEREEN T LKERE

ESmRUERSEEEE R OENNEERE ¥ D0 RN 2SR B
BRNHAEECE-RESEIHE ( SMEH 8 ) K-%FE (Kamerlingh On-




nes) B - 1 S REITHK L RHERE<S IR UNBURKSERNRE
SREVIEREHL SRR R AR ITH<RCHHEEE RHERLHMHL
BREEY
ﬁu&ﬂﬂg%ﬁ%%mﬁa%ﬁam%mwxm@@ﬁm%ﬁw%aﬁﬁmmﬁa
4§ EREK SR RSN ISR e R N M B TR B TR
HHR WB R S E R E R T R D CHNE S E B HR MR E<
ENRFRERSHEEXIEERB YRS NLHE | C SUENFERRRHIE
REREENREEER | 914 %l 019 E Qe 9% EEE B di
mx%xm

aﬁ@@xwaﬁ7ﬁm%ﬁmm%

EERNERE |an



SRRENGE 18K
l

SEEHEIFRAEENERY-ELEEHES | ST RREERY | BRY
EHTHOH TR RE ESRNER R URE S ik ds s TESRREES vy
CHER RN K EENERES S EERE B & S ( TEN<E S n
%) CELNEEHERCELRE [ R ) ¥ b EoE S uE R ER RS
BEMME | EREIN SN BE LS EREME NSEN BN EHE<FEROUES
ey | KINEEDIUREIERE<ENTHE®E

DYSHEEHEE R ERH EEE B MEE (Verstand, intelligence) T #
(Vernuntt, reason)i¢ REWERTE K SHAFLEHL LB RTHRERE | ERES
FHESE TP ERNCER SR RN SR EGE<RE<FEREEHRE S
ERHECRCESENF N P DN SRR E T Bl R R ENEL TN



HNPLL<EEEEEENR U THENER UL EDNY | EERREONEERE
S R

EMFEHEN Y ENT T FEAPRECYREE DS RENT | BE | ZEES
HETHERHL<BELY | BEHKE XN SufEXN FaSnakENSEE T
HR R NERCERICEA RN S REFCESTR RS URRRBHEE
HRETEHEECRYUE | €

BERHBEMEHHYEEER | EX RN r RS EBEANTHEN P PEBERE
ErSesdf | ERECSET SRR EEREERRNR AR DERMES
VRYHIHERNEEEHNL TFER | ESFEIUNENEREHRERE NG T
ESRRNE | REREKSCHFE RS HRN TN | EEEIU<FEmE
FEHRE X R Qe L ErR PRMAME LN SRR E

FnEE g ek R R AR BN EEEE AR R E R

GEMNERE [ E-CY



EREEAE | 1.R%

SRR ENELLKEENEEREHED | BCRNEL | NDENEE<BESY
S TR ERECH K EREAHH SRR EHEEP NS E D N R A A E
SR R ER S BN R A SR R ST Sl R
FRERERFDHHEEEONEE | KUNEEESHBHLIEE | BRERRE
rEENEYE Y | REEESAN EENESENFER | RERE AT MER
EEENHERN | BN H 4RI NESRaRN g KESERT | = |
EESREUNREE ER XA NRRES

HEE RS E R E LRGN BTN EH R e R RS
ERNEYENE REREEHERGN P S CHERER R LS RET &L H
NRRELENEST NGBS EREEHELNS FEEH RS D EREEEHHER
FEM | BEE | BEHRE

EHBREEEHERNSHCR ERTLREH L DEN BE NS T K



KHEAENS R IR LR S BN SR B E B S8 S i § =R
RN RWE S B RN E R (Axiomatiker) HES LN TEEYEE oKL
| BEX Y EE QS 0E - SN SR BB R ONET | BYELRE DY HE
PSR S AR S HNEENC RN EE HEREE KL ENEE 0 | s
MEEE LN [ FNETRESANE | BRENSN EREenSN | SHKLE
ﬁﬁﬁ@@@ﬁmﬂ@&ﬁmﬁzM@&aﬁxammﬁﬁzﬁﬁﬁxnﬁm%mz$@
HERTON BERRE
aaﬁmgﬁwmwﬁmﬁamxawrﬁuxﬁmmmmmm@mm%*mam
SrHHaNENE R RN REE RSN DD P N R S TR 20
BEELE | ERL | RE | aRR | REHRES S YR RN R
K4 BN EREFNEE< LR B ER R 2R DENN EERURHE
R ML LTSRN E R ERERIUNRS | HESHRESn
ERENRxE 188



REMENNE 1100
ek
ﬁammmwmmﬁmﬁmmﬁ&mﬁma%mmaﬁmm@@mﬁxwgz%ﬁm
BEEELHES UL <HEE | SHEHEUSFEREN | FEHE=Edn | B
S HRE ERENE | RYLHEREN D ZEE1HR SR VEBH R D
DEREER BN RIS TR N R RN RN RERNE SO BN R E
BEETHEEENY | SR EIRECS DA M SN E R B EIRR EN R
#iE | LMK ENER DR R R NED R HR D SRTRE | FRixEn
EEREREEE R BN SR E O G HR R E 5 7 R
B EREr S N SRERERY | SAREHONSEE X EREIRE
B EHrSRE AR S e Ak ERE PRSIl E RN E OB Y
EHMYHEE<ONE PRI U ERYEHOET o FEEEH TR SR MR
NR<EBE— S GRS EE KRR EOK Do H v R E R S RO E



WS B E MR . SRR S R

BN ERERUREE | SRRHRECEREKS IR T HRNESREnE
CRHEHIDISREEEHBRKE | ECH SR SHER THERRERC F1
EEpsEN BERRSE-RRELN EENINENRANTREYERE ks
RN R RS RS E DO RN AN E B ERA O EROD L M o
HEER RIS R R O N R N B SR |
B dE<Hok SR s SN SNRREEE R EER N | KXY
N FEXEDESEYENENENRE

i

SREZFLHE HEEURAARRCE<REER KBRS PERL 402
KECSERNFELRS VAR E RRETBEN G TYBRE LR KT
BRENERE HO1



BENEgE 11011
&amﬁgﬁﬁwx@wmw%ﬁmm$mﬁ%ﬁ%mﬁﬁm&%@maam%@a%z
O S

HS T mxm%T%“wﬁﬁﬁw%ﬂﬁﬁﬁwﬁTﬁaw_&ﬁ
FEYE YRGBT L D EREF EHEEEE RS TERES U TEERE
HPRCEERNELTENE EHRES E REREBEENEET /Y (Proton) &
SESHETE | £ (@) SUHG BTN | FTTRFEEEH BERRERNE
0 | BRENAET EHELR NERETRNERE |

- mfEL S | 2 Mmﬁ+ﬁamaM%%ﬁammmﬁﬁmﬁ%%ﬁ:NA
b REERE 9 IR Eh K C2F | ERNESHE S T HNEEKE S |
m7%gm%mﬁﬁ~@ﬁaﬁwgﬁﬁzm@%mm@ms%&mu&ﬁwmxmm%
R O R R K R (Ordnungszahl)

mxﬁamﬁawﬁﬁﬁmxawﬁﬁaﬁﬁmammﬁmﬁaméaw&ﬁma%



R B R S B R 0 0 O B B 4 R
FUEEHEEEERE DEE- HTh &+ B TR ORE U PR e NECHE H T
YA HEE NS T AR S E

EHFURESNHE - S Y S BERENERLFBURR- QoS a8
ENELE— QO | MEREREREEETEFERENQEE RNBEYR | =
£ | BEENUREE SYERGEFEHS | EEER | ERSEHE | BRE (Kom.
plexe Zahl) MEY | EGUMBHSFRESTHHLLSE A EREERERES
(Gauss) KEHEBREALCHERERESRCLRYLET | RERENDEH
BRE SR YEEEET | ZEEEENERES

ERENFE § IR E RO SR ER AN < S E R R E
8 | SERBHEHEAN | MEREE | BunEnus R Eng PR R YN &S
& [ 82] NEOSHEGNERENELSH X TEHESTHNE | STRUENER

EiuNERE HOm




e 110H
ﬂﬁ (Riemann) (1) &W
EEmMEFRCRENFNESNEE NEEET | PR IOHINHE R g
FRERE:REHESRINE RS RS KEWnE
EXEFREEPEREEN FEERE L2 PRECNREEN<CrET@ER
HERBECEEGREMK-FEESEFENDE FLIRNE KYKBTIRE | 5
NELBENTEYSHEXYBEE SN ET | CHEYES SHHERINIES
NEELES U RNR EEREE RS R SRR A R X A SR HRES
AP EE DN E- SR EEN LB E
EFENEELEXTEENDY | FRCMAIBNE KON EERE MRS e
WE SR F NN R IO i
(#1) anﬁ%xgaw@@@.m?m@wﬁw&% Hypothesen) = | < 1E 4 e ot
BERPREREBE (Metageamirie)—-Hig




m; | |

RRRENEEHEE L EE N K H SR N KRN | R
ERFREILNER | PEEEDEREER BUNORTEY | FENBERSRD
RASLEN e FugEEEk% R PR E<CERREE U BEK R 2T
VEREER | REEIC SR LR EH@ER R LA LETR- RERENE

® | £E AR ST | SRS EEICHAR P ETRY | EETHNBENE
LOREEMRREK | EERHLEY | KME<ENd | 8 | RERQuEE-
HRNSLENERCAEENE S FEERNE SRR | RESRLSHAREHIT
K EEKEERRRBENCEXEHERE VT RRTERRRNE | FoNEeER
g B | : ,

BREEHE WA H SRS S ERT RESREAR S Kt

BEENERE 1HOW



SHMENGs 11O4
MRk PN SRR RN SN SR B AR N R LR AN G
K E R | HEKEES BRI S | FELREHH-IRELBINIRHY
FTHEERREORKORK | BIRHRE R ERUR N D ESRmEEN
RSN ERA SR DK BRSNS R HE DR BT EE
RERETER |

<HERNSSH | FHYRNKES R SRS E RN AR CEREE 2R
RELRECRIE RS AL BEEHREEODRE | SEK | EEENSE BE=hv
W ERLFEGLE - EOLHCRREBEL TR ESHE LD | SREDynam-
isch)E B & B2 E (Kinematisch) K TMENS KX N E i HUKNZANDER
BTN HENE M R E RO S SR R E HE SR LK
IS B AN N A B IR M R B0 R ORI E G R H )
EREVEREKEASHN | HEKCOKTH | 20N | NEBENELEY | =

L]



REZEAPEHYSRENERENIB TN EE R | EREKIHEIRIE ]
REFF RS HENPE PR ER S IR RPEERE [ ) HESUREHBEN |
HEREREQERHAE | FEPERUT KRB SLRRNE KN aNEe R
KENE<WEFENE TN | PRE<CHECUBHY | PN RS E<CRmN
EREGERFRTNECEDINESHTENS | R | RHE-OER SR
RERQUEERREERY | EEW
ﬁ@a@%mwﬁflamwmwﬁﬁzmaﬁw%mﬁﬁmﬁvﬂmxﬁwxﬁw
et | FRAERFLRBUSENESERCHESSN DS ARRECERLR
AREL EUECHRE DR ERY | FESI SR ENTEHERE SEuLE
g%@@m%m%mawzm%am@_agm@_&mﬁ%ﬁwﬁmgm%%wauw
EEEERISNEE | R R R T R E RS RS R e HEER
| NEXBTEHRB LT | HERHR | RERNARSF EXRAXABSEREE
BSENEKE 1o¥



SERENRE 110
HENRZRESH S LHRGE RS S HMI T RRAN E FESBEREERRS
g&d
| EERBRYEFRURESHENYEEINESNEEELYEEK | BERR
PEEOH-S | B | SRR R RO SRR B E NN ES
AEFIRMBERRILY | EERESTH UREERL E RURLSE NS RE
HEHGE SRR EUE VR ERBESERSTUESEEIDTVERE

<ERREDEARSWHE AL REFH T RGE BN T LOBRER
PEE SRR E EoRREEY | RS ERE MR TR HEUEEB
BT RAERERER S R o

FEHRE SR EESENG ST | ERIE B ISR R I
B *ﬁﬁﬁi (Impulsvektor) 35 & % &1 (Wellenzahlvektor) g B o BN
REFSIREHHENornalo) KES REECT HER TR ESMEC WM



i £ 11 RS WE B ol R B {E (Konfigurationsraum) # % S E M BN &
MELH SMHELN THEE SLERFSHRESHRY Kia | # 38 SR mdoy
ER-SRCEEURETYE FENERKSENNORES | SUREINEE
EEHEANE PSR SR EET N E + SR RE SRR S R
# (Phasen-geschwindigkeit) E405RERNERRRK - NREANY BT R L
(Schrddinger) #¥ G EHETHETRETVRRELLES THERHREE HER DY
B R+ BEHEES (Lagrange) HERERS (Hamilton) £ REMHERE &
95 [ 9 01 R 0 0 0 A 2R B £ 05 4 8 (Kooordimaten) Nl
EMEHFEHEHIAEEEEER | NEEKENZ SHERR BN E EELB KD
EREETASRNE | B | gEERE RS R EUENREEEEgER- [ )
A WEEESERET VLS | LERRNGMERSHERWE I RN ENER
KEHERRBINSE SR RE S RELCHEES NEH E MERER NG BIRE K%
BEHNERE 11O




SRENgY 110
EERERNERGEEESENESE EENERER IR<E [BELESRENE |
£ RIS iR S

FNEEDYE CHEYDENBE S NR NP EG L HER S D0k T T 2R
HEFMECEXTEBREKE | THERN EOLENE SR SR BEssdExH
LEARE L W EEERELE (Bigenwert) D EXERUAKEHEN D ESHEN
pEiEe

UL e RN TS ISERSANELER | SEERERS N
| $ N 1 (Quantisiorung)§ | FESBESEMNEREL DR EOHDE
ERERE T ESLHEN

ﬁﬁ%ﬁﬁ@ﬁmmwﬁwaﬁmawﬁwmﬁﬁzm&ﬁmﬁ&xmmmmwmm
EREE KNSR TS TS N
FRYMEEIS R EEREE SENE IRGEE L o RS HE SRS SE



HEETENEC R E SN LS NRE TR EHE AR R ERSIRE
SEER BRSNS UL RS R ETENERETRR SRR LM
REWER S HEUE BRSNS HHE R NEE DS S S URE S MER |
SEH | FEHERELHEEFHSEREH DERSEENREHEY | FrE g
ERESSHANSENERERENLERDS | SHESHNESLTER | RiEgE
ANGHES L ORHNEE | NUSEELESENY | PRESKRENM | <5
SEUHENNDFLESENERESR | RIED SNl BEE T EEERLE
SEEMNEE | ESRAXEESHNERSSERY KEY | RENNEE
WRSRBSETE-E | e Hed | RTESEIERNPHHE | M ug
FENEESXENETRYESSHEHTREDEY ND § 8 @V REERE @NEX
_M%%%EBE%%%*R%&%&&%#&%%ﬁ%Kﬁmﬁ&%ﬁﬁgﬁﬂ%M§

EKBBR | FPERE
BERNEKE BRIE



BeMa g i1t

MESRKFEME ES MO AR RNTRELTRRN | @ SHHUTAROY
B | TSR E | S RRES TN NS RE LS Ay 2 | 8E
WENS | F5L | @hEKE | PHNEDHS SRS Y | REFEEETUNRER
NEEHLYEREYERXESSHEENE | $E@-RUE SRUHES NS

HECREIXBERPSENTE | XN SEFHEHS OB HREINE | &
ERgEE g e r SN SR E IEE | RUE | WHYENYEE S
ERBREXE | EHSEESE | KELreSeE XYRRYEDYE RN TXE
EEEXEEDH SEE FHETLR SIS UGEX B ANSSY [ KRERE
RN | AR IEFSNCE B ENES L KENQRERHANETE wHE 5
IFLHETTOAY | CHESKVULTENYEESSY | BRESRNSHRE | B
RPN MRMSER BN

NEZSBESSREEY | HEESNLIRJESN | HEK LS um s



SERRITESR | $F | MENESENFERR AN FETBEESHKSImL
HEYLENAREEESE TS HRERRC R BEEK Y X EEENTERINAF
BB SN

£ | SHFEREPEORHES | FRSEREBPUNRE K ER LY ER
SREENEEE CHUET | HEEEER DR hERCEERESNEB R EER
REEHEEEF S EE MO RN RE S B QR 3 HE XN ri g o
ERNESERRBRS-EESEXRECDDEN CHHEEEN EHHEREHS
WEERE KL REN S BN S S E NS X N E AN R DR RS ERREUE
RMEECNGERERRIC | BESESREY | ERES | EERSEREHK
ERECRBEFKG DR | ERFRE | THEE S BN

MESUTEENFEEF NS RFEENFRRENS S | BHBET | B8y
< R DR E R RS S E R F N SR R SR E N

EEENERE 1111



EHMENEY 1n1g .
¥ | HREREERNIANEEC HERERE KL RERRN S HHBEEE SR
FEZHLEREERUIRXIHIT KL MERHRUERE

MR R S NS I GBS L IR | E | SRRRHE S
EZEREN IR RSN E R X TR T e NG R IR R WL R
YRERSES | SRR RO P RS E YR EH RS e S SR SR
ER DG TS ERNEE K SR SRS SR K L ERS MR T
| R4 EWHER | BEh@FSEE- RO EX R OREERERE LR
HIEESRREFEEISERLERLIN FHBRISLHELERILESER
EHHU-RMANEN X BN T ER L RS

EMEBHMLDBENNBETENEHEER | RN ENSESUFANE
ERIER | EHEEREHERURBY S ER TR X EREXRVETFLEEE
EEYPRRAR | MK LHEFDEENERSEEEYE RE RN IR EST



| NEEBE CREHENEIREFR DY S HKURERE DR FUARFLEL
BER KU RIS ERERE L e OHERUESREE R YENEER I REE
BNESESLNESERTHEN | FDREY | NEF RERE SIS URNER
jxmﬁmswﬁﬁgamxm&%mﬁammmm%ﬂmﬁm%mxﬁﬁzwﬁmﬁﬁ
EREK - BEEES

_mﬁaﬁﬁmﬁwﬁﬁ%ﬁmQZ%ﬁumwgz B SRGE T E
m%%&#ﬁmmﬁnﬁﬂgﬁ9@@@@&@@4%@%@@%#m%%%@%mﬁﬁ
BEAERE

ma&mﬁﬁ%mu&%ﬁT@%mmma&xm@@aﬁﬁgﬁgmxv%fﬁ@
PN RREE | PEKREBUER ( ERENEK—B%) §EP X EREER
th B0 RN SR E K MR ERE R KR EBNA R ERE REREERNRE

ATEESURF | CRESENESTHESENTELR RAH SR K EEKERR
BFEENEE 11




SERENge 114

N | QRSN R Er S EXBER T EXSENERENEBITE

R-SHE BN EE P ERELRHESE OERE RS- E S HER
el S S L SR R RS R R MR AR L EF Y ERE T
NN FEE PR S SR SRR E S SR U R

RERB S ER N AER L BRSO MHRA SN S BN Ny ER<
SHEETRES DU KBS SRS R S AR RS EEER ERAN
HUEESEE TR ENK S S RIQLH T RS B RERERTEREY
SHNEGRCHIERECR | REXENE S L ERR SN TERESEE LN
€ | SR | SR ENE | SRIN TS INTYNE EERC SN IR REY
BELOCSSERFEN SN0 2R UK HE T REES (Matrizenrechnung, ma-
trix caleul) (# EECWRT (Broglie) FEM-KEHENBEFUERY (Dirac)
£ES-EFHBER | EUTRDENRES




H

RECHELN UTENE | SREEXIEREREUEHERAL | RERER
REBHBHENERE REIE U< ErEHERERFOBLERESIRE RS
EY K E R R KRR ENE QR | BREREYE (Koordinston) HEBEQEK | 3
S BB REHEFER IR WS P REEEELN | HURERRE T HmY
EHESEREVRANTEHENTEDYER HEHE DR

FLSERE-ENR | EESNLR SRS KX CERE S RRgpadmn

(#1) #ESEr Eh S S @Y TR KRN R R S SRR | NREpsEEnk
KEREMEENE | PENHE | NNEES | RURSSEECREN S EREPEUrRREFEEE
| B eRE MK (“Torm”) LiE(eb st | RE (Mat-ix) EQEERE NE SR HE KIS gk &
£ 358 v i 148 S B X B (Die Physikalischen Prinzipien der Quantentheorie) | £11j O+ 2
R —RR

BERNEKE . Hie




EFHANKE 1<
xm@ﬁmgmmﬁnmgm@%mxﬁm@mmw?mgmwwzg&tﬁmﬁmmx
CEELEE R R

MERCEF R TORERE | $RFECRKREREDRE | REHBER
BOEXEEATRNE FX TS REN S UHERB NG EERYER VAR RS
e H IR EERE N ERLE KRS

ELREEEREUNERBXEER JFREE KL RSN YTBE T EGREY
HEEENFERIHERKEENH WS LY | ERPK R IHERBYE
ot | EHHETEH S EENLE R RHRKBE XY | WEEEER S EREN
ERBHEE | AN | KL IHEEYEN | ERUSE L TREEER | B
RKMED X HRFR R R E Fromel)—BEWE FHERT KU FXR -l
EUERERESCERE | SEURRERNBEBRINT YN R ERERET
RESHELFL SRESUEHUEENC BRRSENESE YT TN N



EmAFHENR KO EE A T HRE N SRS B O R RS K
LN W R EEE RBRIOS RENDR— ISR E ORI INE L ( BxEr
BEEKS IE R ERENE KEEOKE YR BN T B ERT Y
HEEE W .

MEHERE §EL IR SRR HYELBE TR ERRES N R IR T
B DR RERBEYNEH

BT RS e RSN RN NHEEERE K SR HESRRE S
<ENSEGE K-S HEEERE IR S S M A L R R EYERRES
BREGEECHERE T RIS R i 8 D iR R R X N R
1€ (Tndeterminismus) REHE-HEHH N ESHRERNEEENHEESLE
SHHEERISYRE RN
R AKERRYHSERSRIERN D E QKR TR ERE R ME L T R

BERNEEE , 11K




CBERENSgE 11110
RUEBREHHETNEY | PRERICNEREIEE REULNEELR | ERY
H | K EBETEEY

SEENRE | LN S SRR EE NN E S PR EREN FEYER
EHLWE UK BEE S WE RN EEDE SRR | SHUYKRNNEER
EEPEEC SR EIN BERANEELNEISEEEERCIHERERRER
FEEEREREY | HEIESLEYSEN WEEEET HRnE 2B ENE Sy
| | EREEHHN SETHER SRR B REENEE, I ERETRHERET,
KEEHEN B EREFRE: I ERRERENED G EAN R EE Rl cRKER
FIRGE R HE NN EE

RNy SR R RS R RS S RS SR BN

R SR EHEOUE N BRSO PR ER RGN E RSN E R R
N PRESEEE SRR HE S E RN § HAEVESE | FE< T



REFKHES TR E I K ER<EEH R EHT EE T HAR RN BE- B RS T
ENSEESPE<BENYE 0% 8 2R KN R ek B¢ i S
HER IR ERRBHESEESTSRLNEH SEENK B EEHDFITMME RN
EOSRNE | HESE | NENCEVEESHEEESNAYY | RESEREETE
¢ EE 8 W WEE W (Raudwertproblem) RIZMEDEETHICLE

R | EEUSREESNRCAS IR RHE S AR S By | HAELE
ERESERTEWN R ETCH

HEEPRRAK GRS HHY | BRKUF AN HYME B RY BT E
BB enNREg s SR RERH TR I B SRn SR g | FRc0K
FORERHE AN LU EE S IR NREATCENE EMN L E<EBLER
ENERNKEINPETRE | RLER N EEX R EEHY O ERE X FERE
ERHEHR R EEEREF NI ERNEHE

BERNERE it



SENENEE 11

REELT | EHELT | ERETFISNSNRESE | RANE | 8K
ELEY | EEsSusEesyEsuafoes i SERE EEREREE R
| BEECERESNRARERSEN | EErREE fE o NEERN PREHESE
WEHRHCAE

ﬁrﬁ%&ﬁ%ﬁ%%gﬁﬁmﬁﬁﬁﬁ%mmmaw&mﬁmﬁﬁﬁm%a%ﬁ%
FEMEEN EERHDRBURE IR S S BN RN ES ESEWHNK Y SR
EELPHERK | 2REREBEQ ISR ERER | EERKEK

TR B R E X EED NS DRERERE S RES TSR | B
R 2 AW I DL SERE RGN KGEEUE JTa SR gl EE- |

XN Mo RE MRS ION N En 8 | ERR | SR e e | Eapm
HEWEDH | FEERiE-¢ | REEEEENED RENRESERLR | &
HHE | EEEELNERIREEGE | #NEER L SLKE N IR EEEL S




HREESCREEGDEDHRRFRHRN REAEL BN EKRER ERHHEY
SR e R ) B A e R R

NAREERHREUEEAF SRR RFRERFu{ERERNE | NES
N R RERERRGEERNENE EDAN NGST S TR S TN CEL NS
ERERGERNE E SRR S S AN BUANNE S R | R0 | 8
meﬁmﬁmﬁ%%@&w&wmm@%w¢xﬁnmm@@@ﬁwﬁﬁmwmﬁwwﬁ
ERIEEE

DR ELEEDKR | 8¢ | NESRYEEN DRREEER v e duEE
CEEEEER SRS SRR RN EARKELS Er EUESWRRILUR
OREHGEKNELNE RN BB -RESENEHERYE | NEEE | 88 | B4L
peole | neEderns | slesrrEers | #ngawesesuniE
FxmenEs | QEESHLHEBRENE | REREIEY | HEBEEPHAR

BEENEERE i



EmNENNE g

sl

SERTERENE L BETHAHESENEEL L SH I ERRE TRy
EHENHIANENREEESE NS R SRL NN RURE DR SRR R
EEEHTRETE RN RS R SRR EF S et SERS U R

magd | BNEIRRE R FHCNANUIEEELESLNEAKERER
EMHESNHHE TS RREEL RESE HR EREY SRR PRSIk
EMSER NN R DS YRR SR RS RN RE e SR R
m%%&ggmg%mmm%%&@m&&%&wmwaaam%wmﬁuﬁagm&m
N EHWINTES | THSLEFELOIN | BISE

S8 D RG EERNPARN KL ERRE< IR CK UK ER RSN AR TEREN
HERE<IRER | BHfENSInrsEEgKE LTy e NFENE

MRS E RSN ERE S B RS R R RE R e



%R RS R MRS R e N E RN KNSR RS E
N EER EHENERERE- B RNt VNS N ER TRNENE SN ERNEE
HRESNELNEN | K

HERDG mENEEE UL RHIRERINR LB HEES T XmnT | B E
R G RN SN EC RS B NR Y RS H SRS RS B
REARAKREEHEXWRHEEDEH RN T B RWEE (Michelson) REH2
EREERERO I SEEE - R AR EENEC AR EEENKEREERR PL
ESERRENELELEES EHEIh SHMENT RS SEHET | SHRE |
m%%%&Aw%mﬁﬁﬁm@m%mwm&ammt@#%ﬁﬁ%ﬁ&&ﬁmﬁ%ﬁ@
K-

aM§%aﬁm¢ﬂmmﬁmmmw%%%mwmﬁww_&m%%m@&%ﬂam
BEEEEREN SRCELEEL WSS RN UL ER D HERSHEH ST HAY

BEENEEE i




SeNENgE 1K

FHoe | K ) o SR
| ERETRERAESEEMIDreE SERRERYEEnE | REmEs

NIEGEER | REESENEGRE LSRR RN 2R IRTRENE R
BRETREH FRE B ARIR TR T KRB E RS SRR DR R
— mEEEERYESDE | PREeNNEREC PEENE R S SRR ER
WL BERERESEEEON S D < B RN E R MR R TR R E
EEREWRBE E e



a5 9 B B =SB

(1 RNO% + | mb1 | mE B R dri e @HCERY Harnack-Haus )

RUASEI K HESRHERDRYESH | BeTEL£RE | R | BEESE
SHESRLESECREY | BEQREE S OERDHREARYERE e ik
IERECLERUL RS T IR UEERY<SEE LN F AR TERS 5L
FREULKDTR | FTHBPEIFERT | BR L QPN RO BRShRT | Bk
HORT<ECHEI-ESUaRCEHELS | RENPHEIER | SRENEEY
HAEES T TRBME ONES L RS CE RN QR SREOT XL
RENFRSLRIANDEENE QN UTRTHEOEE | HESNIHSELES

D 2 RO i | XN
e R i P



prm—— MR
ERECHEHE SR MRS C RN T U SR B TR YR E I n R o
HOLTHNESISEINEI TN QERK | RTQBUOHE S IRH-REK
FERBESES | FREREHEXHNG | SN IHZTHHEL 4R ITEHER
BEXSHNESH I HCHEEFTLFREY | B<ERENFENEERENER
RN R N RN B SR U RENR Y S RS L BRI E
RN ER< BEECE R sE SN R S nrEy

|

FERSMEREES | THHYENHKEL D HE N B K E<KEE
FERD BN R P LT MR N N T S T RENH L £ R TR
EFCHS U EREER I RFH IR CLR EREREERKIES § RES K i
&g



HEH I CETHRE SO IR CHE RN R ES s REEERS
EESRERENEFREHRRSCRREERSE E0EN R NuRRE R e
SNSRI ESSEN SRR R R FHE S RENCRERF ERESE
AR SRR RS H - R LR E NN E RN SRR RN RE
NERRE | FERNCNQENRCERER SNEREL DL RS RN [ 54
# ] HE S IRENRCE RS R R A - R R M S ENE R EEmE
TR S S R ORI R B R

@EEBE PR E EH N ST E R EE AR - R REES
RAUTBOERRHCET L | HEETRERER AN BRFRE S REENE RS
FerRyEEne | EEETCENIRBYSEEEHRMHFELRTIRRRESES
HRECENENESERENEERNHERSSERST | NS FRT QRN
KEREEE SRR CRE LB CE RS YRR R SR R EREER

otk e N TR



BEHENgE 1o
| REQES | #XEBE | EXDSHIE SEERTEHNEQTER K amEdE
<ErEUESrnEERESR oLl | FREENSEEREEEEREOKES
CESEEIRREE HERENE S N R TR S AR CHESE | S
RE R R TERE -

HYERY | | EENERERN G EE S e RERTUC EEN SRER
| BERRES | B DS ERE S CHENh EL ERENRUNESRERE
LlEmwh fCER SO CE IR ME RRNE EER PR ERERE Y | BR
B ESRNSENSHCERE S SR D B 28 R ot s o
RUSEENKSHREFERNTHSONERCEH | FEOHERESTRERR
ﬁ%%qmnﬁ¢hmg%ﬁa@%mﬁaﬂmw PEREECLBEERBRRES
S S R ORE S SN RER T SRR S B S | ESRNE
HEHEEN N HERFEY | WS | SRERNEBRENRIEE RSB E NS



S e
%ﬁ@mwxgm%@@ﬁgﬁﬁﬁ@m%maﬁﬁ&mgg%%ﬁ%ﬁ@%@@y
EETFHERKEKYBEEKERETS | FRKEN RO SRR HE SR Y
FRENTERKRGRRRETUHEEC INBR T | SERETRRERRESF
R EREEEN<ENERETENGESHEESRERSSR (Prolomius) #
@D PENEEEESE PR VEE | P RERONS SR EERE IRERY
Egrd | RE R AHETnoR | KEGFRTE | ERKEE R HBEK
ENKENSRERE | SEfrus Ve ELRARNEEsEaRErER | R
FESESPARERHEKRSTEREIKTRNE M ML IO L ES S
HEREHELR N SRR RS SRS KEER SR ERENE SRR EREREE
FHEFBNATHOE S CERESHNERESANSHEE | ERETREN
(1) R KRR (GRS ER) —BR

AR ERELR 11



SRiNsENgEY 1

WIS LR T RGPS | EESEFEHR L ESEHKEES iR | B8
ERYUETHEEIENAIE Y ERSE< LY S RFESANFRB S ENE Y
10 ik

Lﬁ&@%&%&%%&mmmm&ﬁmmﬁw%ﬁ%mmﬁmaﬁxwﬁﬁw?ﬁ
ENERFECHESDRRRY

i S S wE S R S S S BN R SRR R RS
AREREE NS IR T NEYRECL TIEREX T EENEETE | B<EE
ISR FRUEE MEREN NN SR IS ER 1O R 8 2 RBE IR |
HERTY BTN RANE D EKROEENNN D S EEYKBL T RREN
REMBEERERNAREEEHEEE

FEER | FESWERNEHLEEHRY SR RENEERER LY | RE
HODNEE-NRENEFE S ERN T EEHEENRL S BH AL WP RS




SR EOEE [ ) FEsedsarReTer R s EdnnESE R
NPT HRECRREREE RN R R ERERER
BCHITLUEKELSHRDR Y DN BENSRIME WM | BERREE
% | HodReEgCeRoy SRR aNEER KRN IRR T« | FEER
%%Tﬁ%%ﬁﬁamaﬁ&wﬁm
FESsRNESRSE LR LYTHANE | DREtOxSsuTnTHERE
LEHDTRENZHE | $RA L2 AT A< LRETHER BELBERRTHHE K
FTUEEEEETE | ESS e N HE ERNRNLC RE BB R BT T
BEHE WS CERKEREODEE SRHHHLRCUET< My 1D
FMDE FRE R < W IR P E RTINS 50 R E R < M o) e
YN EEEXEINEERDEIRE |
RERFELEWRCEN T LWL SR ErNF SR RTANEE B uias
s mgedind tinm

=



oyt INE 1M
HEEErEEnE R RFS SR O ENTUEHEEEEFRxTan
SHEEENHD BEEXETUEHEEERY | ERNRNPESIC VYRGBT
HHNSEES S XX TERRE S PSR S T 0D R B S
LENEREFHNRYEE DK XR< S YL PENR T SR EmMRn g
BT e B FR KR WR< S HEEE XK HE BELIOF BEIELE Kol
HED | FERSETHHRNEDERHES RONFE RS EEE Higing S HET
_SEENEREEUKLKnERe-

REECSNERNERERY | FEXSRSYERERFER<HARER FEE
ANBENPERERER DN R RN TRERS S SHRELF X E R 5
EERTE EaEd | 4 %&wr%&%ﬁgﬁ%éxﬁ%Mm%ﬁ@¢m&ﬁw%m%
R T D ESE Ho R

HEERHRPYN S-S REEENE R | 200 § @HESH K D2E 8 (Blon-




dlot) EEWEELRENREREREZREC KABBEOREEE (Nancy) Kib#
T | BETERS S ESTRSBRELDEH | HUEHEHISHREHEEE
| FREN R ISR S H i EREERE HEEH R SRR T EEZ RERE
O BT ) B A N ST I e N ) 1 S < R < 9%
NSRS (R RIRE ) B | KEEKEBRCONEER | 4

< EERHSEEECSRTH TEEE<SXEN | BXLEET R TERENY
DRl TRES<NBHUCHIE<HMENSH LR ILHN IV CELLHKED
2 | FRERESHE TR B LS NEREN AR MR TR L
S EC EEFE SERNEHE AL RESNELTEAN T ENENBE B THY
APBEHEEER R AE<S

B | BELTE (Oersted) MHEEEIBH@EFHBEEE NN | 2
HEER | KEEPYEBERRE | EENEAESEER HEUERERHEE P

ﬁ A e e BBk 1inis




- SENANGE s
MY E YRS R SR KIS BT RSN S R E 8
RS EMNENE FN SR RTHEEER NS EENFESNYERE Haaik
EHSHEREr YEETR<ENENENT Rt P TR | RESEESNK
SRS T E- B HN RN B N XE KRR | BRERY | W38
FESPRGBESERIFYE | BHESTHRK CHBNEERUEYERE
EEE PR SERTEREYEEQUSE L B eraseN

ME BT S RENRREI S HEBEECRORSBERUNEESNE<E
HESEMEQRVNORS DN EFRROE-ERE RHREH0EBIC KRS
£ B  R i S E N R R R AN MR S TN N A ERE R E
i | B ERNE JoarRNEERER D Na-oNE FEEEHEESReREE
FUHERHH-E TR EYREN N ER R AT TR B E<RE VT E
LUEKEEKMNE | BREEDKNEER RS ERNBHRLKENESRE



FEHY RS 4R EHEEE Ha S B g E O H G ENYER AKRE
R | SREEKESCMERERRERET | ERgdEasNEd

HERCREE-EEHEE [EK | EHEECERRE | SEESVREDNE
HRRARHERE R E 2 5 0F N E 5 W E K S B M S R 401 oK
S 5440 3 S i S R

AXREREE SR EE S R X INEEEn | FEE N R TE
[ | EEESEREE RS CER | & [ BELuN 0oy | neEeEyEE
R SRR G T NE R KR E R F E S B R SR R e S RS
K OHEHEOREEK | ETHEE SRS ESTEHEO R | LSRR
i | R EHTER#UD ¥ unT e o N BN B OEe B HEY
&

DRI EE TR DS | S RUEEREE | WeEHunlS

B RS E sk 1im



SHMENGE 1
£ HE AN SR T E REEREN HE T EUENHAN TEXE NP EREE
MR R N DS S | B N o L T B R S0h T Y B SR R
Fo 4 2 A B 9 R MO B o (Lessing) (1) BN RERK 08T
BENE<SD RSN

FeRENsEEsnEuRELa N oRe | SESEE HEEIN aEam
FEELREN T REEXNHRER A BE S NS ERCHEREREE | BEg
RERSHEITRECYNEEI SN EIEE R | RS NEKER SRR ERS
EHESENEY | FhDH S ETRS 25 QEE QRIS i & i i s

LR R L SRR B L SRR E N DY AR S IR D
1) BRI F113— | PR | F—pw




IR F BRSO A R S B 4

HREECENAR Y R SR NEERESH I IR YRS
NREREEREN YRS R A ENESN MR EREEL | FTnaNTE
REIREEHENE S BRI S e E R R R e | S Sm | E o
KR BB R ReE< Ir FOEH HRES < BERERELEINESHE
RER SRS R RE TR CEE R RIS | ESH U BN SR B E N
BN S BTN RE Y E L N E AR E DR BN T BRI

BE B ER S § o S A B S 0 450 3 o e 0
EENRNRHEERE CE T HENE S D OS S S HOPHMER | SR =
REREEREENE< B R KRR ERN S MENEER S RERPRYES

Ao B

RESHHRES LMY | EEEEH | BERNRKME S kil T HERR
R et e 1R



SsMENge 1180

W ER KR OH EC KT SRS E SNBSS RO K THNHEHE R
N SR e RS SSKE B S S PR LR ERR SR
REETE | SHENERE | AUSEYRC s NEEERRERA DN TE S
EURERSFEMEGENESINE | JLECH T | SEECRR | BlnyE
SR T RN ENEC SR PUCEENESEE | EHST L REVDHERS | &
RESEETE | ERSENag I LRI ERACHEDE-EENERBIE

EEERGEY | HELNSY | FrESRELSrELRENEES | g8
ENHELRTHOEHHANET | ERYFERURHTSIE | WELHERN
HEENEEFI LT | BRYLKNIENE | ERSHEARSY | FEENSEK
HOROSERIKCEF L L ERE FRERHENEEWIVER | GERESEN
BREHR | YR EEN EC RN T EE R C NS SR R RS BER
BEREENESHER BT RONEERIRAER IR EFHROYAXEEIE



MG A% - I K B 040 (Symakus) HSH BIEX & SRR X EHR A
+EIF | ERRUENHSE TR ENEERCURREESIR | NERESE
HEHEEG K | KT RESBEHEYENSE: EXDECSTAEIDEY
Lo- KEREREUPOTRESCLPEINES TR | | BYARSROTHE
B ek $ S RANNE | EEREKNKERENEEEKEENRYE<E
B EECKENHRIRMNESHESEBE ( MEEIDER HHE ) RBEL
BN | ERTREBRHCEK S EHKE B FRIER S | SRS E Ky
SR RN L TR ERER A SR RS R AR AN E R
EEHEHE EXNEESNGENSCLANIRNEBRCREC T EE
HEEHFEDRERP L HERESETHNEAK Y ESKECHRENEENR
SEEBYERENSEE S A ENNNRBRHK L ERSHEBERCR | BRL
EXIERAHEL | AN EPESRRECRRBIREEHZND | RERNERL
P HR g HiE




SHNENER 118U
REESNBESARIENE EENE RGN SF KOS rT 2ndnnmaEs
ERE R AN D KB RN SR | SRR RS
PHEQESSENNERNTARERIE FSH I UE L QRETDR | HEO%
CHRERR e SR EEM AN S E TS ENBERE K LR UREEEL
RERS S ERENUSE A IRRNrURIXCR | | EINENSSRERS
REEDERTESHEMRRENE<NEE HEUEERHRE NG HEE TR R
BN R D SR ERRGES S N I ERK YR B ReD

B | ERENDENE RS ONYETER K SEEGR @ DHNBE L2
HERLECRY S HES EREESHRE, - ITE HREH | SRR S
BUERD EEESHRE HLEE FEF QY S DEH-E W R E W | eE R
RS R FURRESRUNT ENSE < FERHMER [ BHC | B aksm
EERKLS | EEHSNS ST RSB0 E | FREXR O EER | RREEEEY




Z<RENEERUNEREZTENE S | BEHS@REINEHKESH T =9
| e R SR E LB e

P | B NN B RS R A e 2RSS AN ER
ENE | SESNENGTHATESMOSHRRIENY | SERESRERT IR
DEEE | @Y EYS2REE | BEHEEIRE2AN EnEE < RERSHIEN
FESHEESRK MBI ESHHEIRE-D | SRS ERN R L ESS
$E SEUHENETET I EE | FEECEISYREIENEERS | BHH RN
DR RN EEEPRR L EXER O 2 YR T

RMERCRR-BSLYEBLSWLAE | FHMIL YR BT IR PREH KN
oY EES R EFOREE FERY RS ER O RE S B RN TR
EED SR KON S EE EOE N SSERESE-HEHEHE BNEY | BRHE

SEEMS ENEEREELSHERENS | SEQEEEE | DS pgeesE
&R e e R 1180



mg%w.zﬁ@ 1188
HESRREUEEXHUIREEERL D I EREDEROT SNE i K EKEE S
EERTEFK | BEHESEEEN S £ e KRN HE e D |
BEXHY | 2EHCHEERENESERRERYEDN | BEEWEYRETHS
R | FEEERESTEREL K FESHE SRR EE N K A EHL K R
HEESARIERBEMREIZ NN ENE RKESNREHE R STHER
B 4RSS ERR SN R ESHE N DU N RN e
B4 EU< EHTE DR E R K EEHE S BRERE AN B S SRREIE
% | RXERUERLEBRERLL | SURATAHSHETRERSRNSAT RS
ERHEHERYNE Y E SRR ENSUREHE RN RE RN F R HES
EEEE R DREVE, EENEERAUMBEER I NN EENE N EHn e R
HERENSEFHEESEINERBRES - AENSERESR LT | gsER
EMERS EREEUEDE BRERET | KEEEE | ENSEEHRESEERE



AT (IR ) B R 0 R R B IR S R 1 < Y
DR EERE | ERERSEN FRESLEEEEIMNREH | RUXNES=ES
REFREPE LRSS BRI SYRERNIN BRERESY | FEINEHDE
FREE - N e N RN SR SRR SN T RN A SR EE
Kyt SR R SR ENERERE

HEEFECEESREH CTLBHRE | SEHRAN RAEN BB QTR
SHEEHBE AR R R AR R M T & S R T Y SRR
YERH EHE S SR LR LENEHAN AN E MR IR B R R
REKCLEERANE SRR FLHE SRERERNTH R | BHNESES
RYFEHBHENEEH R CE LN KB RB TR EEDERERR

DT | CRH IR RS EEEN P EONEH SR RNEK | R
FREACTTESE DEesN | ESSY | BETSRCEASR | BESMREY

B aisdek 11EH



EEMRANRE 118K

BEREEE RS ES o | |

REEH | 55 | MESOBNRENGEEINERUN SIS S TRREHAE
EESRQESLE - DO REE M, LB RS ENERED L R
Ei | RERELR0E RONE § ik 83 &SNS Sk B, NI | =@,
REDNESEE HRLLRN BRK S ERE R BT < YR IR FR B EIDER
EEHNE ER S MR R RS Bk e R 2

RERNDEERSHSRE H- L OB NS ENEC PRI RS REREH-
SRR RS R RN SRR A H NS E R R
HEEREERNEE [ 2R | BEr e

EEH | REETANES TR EN< NS KN BN EEEN B R QS s
ERRRESNEL R TR | BREE KSR N PR S SN RERRIKE
WEE+ B RAYERNE W EHCHER SR SEIRNTIRLDW R BSER



KHERERERRNE | BEREY<ENRE
SFEFNRESEUERE L NRGCH S IEREREERERRERBQTURE
THEBCERRY SR THRERAESRENR Ry ;

i

Bl | B TR BN CRRHRN EBRNEG S R IR H R 8<5
N ERIEERSEELE | SHARER | FELE USRI S HEST RN
ek e B S AR R EEIRRREK & RN EE T ERE R ERHR RO
BEKEHENEE REE R ESERERIN SRS EEEERESEEERANE
EH A BN AN 2R R - R KSR T R X RO E BN K UREE HB Y
IHRERER NG SR EEC KBS N RER SR bR R SN ERELE | ERNES
HEME | EEE U iR REE I R<CAER KPR TRNERE | BES 1R

e TS e iR : 1B



EpNgENgE 11BN

EQEELED | BERRHENNErEEEE S RESRUTEDMERERITR
HERREEENGR S NS N R R ST SR X TARFEN R REWEE
HEERS N R ER SN B IE R AR RN EE DR DR
SREBENER FEPENT 2T R SRR DRI T RRESH
CREECHRE NSNS RN BN SR EER YR
BN E RS E T BN RN BN DR RS T R R B
B | $HESESECECRENBRRKUUGENES SRR ERE | EARSRE
| EREENEREELEYER | ERXIXEETRRATESY | RUXWIRTE
EREHEEESFN SR 4T ELTRNNE SRS RE TR g g wgsd

HERREH | EROSnAsE R EERHAREEIEE HE | RN FPEY
ERFRAR<EEEHNEKREXEr CNERDE | FoampEEgsnga
EHERETUSEEN (EE—BR ) ¥ KECHEEREN T B LT K (Instans)



B R ~ : ;

Amﬁ@ﬁﬁammwamw%mﬁm&ﬁﬁﬁmwaayagzwmﬁ%éﬁﬁm
HEEER RIS E K S E RS TR | IRBA absurdum) §
- - B

ERELMER N S ERNHREES | REUER PR USEE LS
o m N AT NGRS RN RN IR SR O R EHRED
LIEEMERENE | BREROYEEER<ESHHENSR | S mmEL N
REEREHTIEPERRE R G SRERFEE NG SROGKE HK
ESHERHS SR

g S R BN RNEH R & | SRR | REZYENEEEURER
< T S R A R N N SN P R S ER Y ENE ER HEE
RANEEHEEC N E<EENNERANENEE | <BRHCaEE | SX%

EiEHR L HER



BENENSE 1HO
ERPMRENN SR XEE | E<IRRUESNRERNE<E | Baoogd
ERRENEEYIY | RENR EVEREN RENEEE NS CEDED YR E R
BREHAEEE | F<ESHBRREWRNE BB SN (Mozart) (#1) By
BESHEANENERYEREE L PEHIMREAR SN E | SHRRREE
AR MR L Y KERN< EE BNE B ERERER R | 1
EEoHBY | FERNTENEY | EREEES<BERPC SR RE K- ERER
TEEHMENLD 2N EENEREEERRN RN EEEE RN e
HEBRE O NS S EE SR Ne s | FRONEEIEEGREELNKT
HE T RO B RN EE SR EEN S ETHESN | ERgERIEERE | &
ERE RSN HERENEREQERRD-E 08 B BN ERE BN E VS0

BAREFTERNE HHH S SR O EE 2 TUERHEREE B CEE HE Dy
(#1) KMKEIN | PHCELLPBHSuIsburg) | PR | $RERLEIE—RR




HELREEREXECE P DEMNE REESR TR LT RF BB IRG KN E X
AHNOEEE RN NEL R e ERRE

LﬁﬂﬁﬁﬁﬁmmAmﬁﬁﬁamm%mR%_mAﬁwmmﬁmmmmﬁmaﬁ
EREVETUEFRNBWANE | BHR | EEENEROES S EHCRIRIEX
H<EWBOEEREY | o £ R B MRRNE RROTE S e H e
N RO ENE SRR EENE N TR EEERERS S S KERNT S | SHEH
NEEHETD | SRELSHRKEHEXNSE | RxEiERa s @umEH
£ RN RN RS AR M TR E SRR OUE B e N ER
KRB o R ET< 8 598 S H S M R SRS s | #REK
P

R < R R H R ERRSE MR AR S s § RE S | SREE g
HYDENQEBEERHSWEBTURE REXERERHNCENHRE | 26

e R R B | 1M



SuNENgl 111

KOF DS NE N RN MR EEY R BRSNS B TDEEE<
HEHEH ISR s NS RSN SX N RS RO BERI2ES
%ﬁ&ﬁﬁ%ﬁ%mg_@&ﬂammmwﬁﬁaﬂm@%ﬁm@;&aﬁ¢A%mﬁT
ﬂ?ﬁ%#*ﬁegﬁ

R<LWENN FEELCEAERERRESEEZENLE S oY | E<EREE
BUUERRREWFEIEN - | HEREEMOTLEHT DEREVRNELS
BN RGN SR R N R :

BEKHERRHERERET- | STHoUrEC SEER< R OERB T
HEBENETENSRENE o FERRSRECRNETDEEEC LR R
NEEREERR/SELIR | RERCRIHERR<CERNE S CEENN 4L
HEERES BUEREEHMNELY | EREFDIH N IESHEBCESRER
HRENERKE M E RN N EENENC P ER SRS EREN P RN TS



@x&ﬁﬁgmﬁmga%ﬁaﬁ%xmm%mmm%m%mﬁﬁﬁMQTﬁﬁwﬁaﬁ
FEEE | SUBHAHERBEREICEE |

| fRensERIEEREHLENROLNEEES | wﬁw$Mﬁ$§a%£
REEEILHERNEERE RN S TE R RER O NNREERE BRIES
EBERSEERSEKQENEN SUEHER | RERESE | NBE

R 1181



SEMENEE 116
MR

C1 R+ P HERERHER MR Guthrie Lecture NEER )

SHURLERER | FEASHESRR TN ST SRRCES Y B8 e R
BRI N D R E LR RS I R E RS RN R | RuCmEs
bk g BEPRIRLPR L BROLTH SR ENE BT D <R HEn
HRZHENESURNSTEATH AR UHRRES M § LHR TR REE

$mUN B SHERL SN REAR QPSR S (Katergorie) S S WEX | BiR
REKFHBIRTHKES | EXCOECRN EREEFEBORNKHERRBER
RYBERKEY | FRCEE EHE | FLERN SESINs KERHERQEHE
SEFERRESEENC ISR ERE SHENN SRR RERED N KR




%ﬁﬁﬁ#ﬁﬁ&%ﬂ%ﬁsamammmﬁxﬁg%awmﬁwﬁiﬁwym@m»5
FRXEONTLRE | E<rEgaas .

SRR C R RN S SN TN S NN E NN S R S
EREEEHE N IR L EEHET TR LN K S RERRE T B R
PAR | FEERES ,

MEHNG | FOLTHINE | RETHEOPERNEN | ENUES0ERS
mEREREE T FR I CEN e K EEN< BAH R EE LT ENCENT
RKBRAE B IHRR X EGETNEPAR O T XA SR EMERNES
%@ﬁ#%m ERE B¢ TN EE T SRR X S AL X R SRE DT H S §
MRS TH AR YT NSRS E R E R R ET 2 £ R e oy
mmm&ﬁmAmég“ﬁ%&@mﬁ%mﬁmﬁ@mzﬁ@Wﬁxéﬁm@%ﬁmwﬁ
BESE NN AN R C R BN ER SR B EREREN

oESEE 11



SHpREngE 1HEK
ERRIEGEKEERRER TR s

HEHENEEN<RBDEK KUENEREHIE T | PREESLRTE
RRIPET LR EXEENEENs | FLHERESRBE BN aURERE
B IEGEREURCRNEHEEGUY ESRE<FLENTLIRREEGS | 5
EEERERUEERERKHR BYRYT

KSR KEEREEH SR I < EREXASE A IR EDT K fx
RELBERELEHERREH K ERE | BEGPE R UBHL<BENR<EER
HEHE RN EEE SRR VSR NE 2 e<BARR | DREMRRE
A EE R RS SRR KR SHE SRT< SN EN Y | SRR
ki - o |

Qi B EECRYCHRRMH MG | SHESHLETE | KEF (RBWE)
FHEM LS H IR EMYERREHEN K IHERLE | RYRHPERE | BE



BHE U< CRERERNEERNRX LS BEG
i D EXME RS S BEE R Y DR RKEGRRERTEE #T
RS ERDENER E BRI EE RSN NE RS- 23 | 9
ENERPEREER | SRERRERRcERRBERAMERESH B D B E
S MD(Ad oculos)E< H RF &2 KRS AWE D) G- 0 ¢ FEE
S M R S I E < H B S R RE AR RE R B MR D
SN EDRN S IR F RN ETRLHEE PSRN BEEE R RERHE <R
HESTONNEDRERT [ SFERKRERT
ELFERLRERE | ZTETL | B RH 0 EaE | £H0ERKGRER
ERYRY BES-E NS R REL LK EEMEELRRREEN S S4E
E4ELESEARE R REERIN EE<ERET MK ERNEINRLESS
(#1) EERREERN 2K SOURE R T E E— R

W FE T 1HP



EriRigENad 111H<
FEENURKDER- D<A ELERMQYMNER | RESECRDER | &
Ei e RYEE NEHERNT | &K S RNEF SEE X KEREE SREE N

FEDRIEE SR O RS RSB RC R FEL ORI DKLU EETER
KRS e B X R SN AR S G AR L T S AR R R R DY E

HREEERCHEHAC P Y IEERS KR EE K BB ENERERHD |
CEEE | HELiter) WRSREHFLEIRE S REFENS B ELd VR LD
HIEMEEES | NESTHELCREERN I NG BERETRL S ESTEHN

QRSN R

IEFHRHENT | PSRN AR CNE LR CEEBURERER
REZTHEIAXKENRRRELSEHEXE R RES | S UEREKEHNE |
FHOBRERRECHHE RERBHEEUER T (MR VS PEE DTN+
SEFERREEESEAVEKE IELEHY | FENWERG THWEE



REH | SRESESETADIRNE-RENED F E HNE IR iTHE £t
WERERER | ERHBET ]
REELFEEREFLEENARATEE ( | SHRBNY DHB NS YRYDE
£5 ) RERCERLEAN RELK FRE 2RI CpEenRizg
Ko% | BECREERYBEANNEERKITH X R ERRMEE ST | RRER
CRATETHENVERERENS
ﬁﬁﬁﬁm%aﬁzﬁgﬁ&ﬁmﬁ~ﬁw&ﬁw4MMﬁ4&ﬁ%ﬁwﬁmnaﬁ
FERCEE S RRBeSE SHEL N BRI ENE K ST RS EER R EREE
EER LRI S E SENEETREE E X R IR SREFLINYN
RERHECHRX AR ENER B H I EHRLERE RU AN SREHIEE B R
HEEL | |
MESEHEL LTS | IREELARESEUEN SIS RXBEENENRER
QTR . 1HER



EHRENSE 1140
| REHBERBGLEEL VAN ZLBBNBRDE | FRESESKERHRESEY
K ECEERERERTE¢RRNELESTEGERURR S AN T ERILERE
ERERPHEEIFERESEEREHTERE | HESERREQh RN | g5
IME RS

PR R R ENER R T P ENE R B ERU S E N L
| EEEREKENBENEERS | $EE | RBEFEEAN | ERERERGRED
| EkhEmcRE - D ELER YRR ER L ERN K ERENTRB TR
KRR EFEERENERERN BEERESH S MRAE N EELENERK,
BHE (ERERALERC EE#TULTH

MEER BEE A EE RN CRERER Y TN BES T X ECM RS EERES
BN B TR R I E RN PN R IR PR ER P HRER END (O
— %) ERNERERERENTEKE XN GKRHEX L RRANEREEK




= EREME R

ERRKEXESEASLET | BER S DU ML Bri T AR ERE 1 8
#m%ﬁﬁ%m»ﬁﬁ&kgﬁ@%&%ﬂ§m FOERLEEES W ONREES
HERRErRE SRS S YRGS B

HEHERK EREHEEERAS AN E IR E RS R RETEY
AEIECY I X SR NS ERIC T ENESH Y REKLHELE

B0 RE T HEEKE #0208 0N - ER EE R ER | | H 5 0¥ 08
HRHERRHE | FHEERMGE ( | $ERERNYBE RN IEEHE ) S
B S NE S B R BN RS RS AR B I NER S EEeE
PORYBDIBELE I N EH SRS | R s el e R et g e
REEFWE K THLKEI- SHONESERH K @R RETLNR | HlRE TS
HEE | DERRERERNE<REHNELY | SRR NS RYYETE WE-

MEETEE 11451



SHNENER RIES

Hee | BHRYSEN RGeS ToRr Ner s

%%a%m¢@mvﬁmx:ﬁ@ﬁ&@mﬁmﬁm%ﬁﬁﬁ@aﬁmammwyﬁ
SE<BLOREH | ERHEHEEEREVENTRCRESHER L RBENMER
FEROBRICKEIRNRL DN T | RYXVEEFKEDES S kT T 199
B | REGEREENKERLEECRRERERRER | SHESEH R E |
NERERROHEFERHLNE | @R 8 KL TEs R ERR E8DL
ME RN N EESHE B O TN YRR e TRE AN ERY | B2
mmwﬁﬂaamaﬁﬁnwmmgﬁm&mmﬂﬁgwm%&&mﬁ%%m%ﬁm%m
@O | BE BT K ERE S R 00 DR R B R oy 8 B R
FENIHEE KB ERBEENE KL ERIEEE QL EON T ERGUE PR E
BEP<EHELNEREESENEE

RESHEREPE < T 8RE athduir BEE K HEREN Y



B K5 N T - o o 1 0 s B S
BRSNS RS EE BN R R L B B NS T ONRN g
KRN EE R EMEEREXNERER | ST NENEEREr e
WL E S | @RS EC NN T S DSk MR SRR ey
SEEENE SR EN - R E XTSRS RXNE | SRS S EHER «§
K | DEMEER T EURERAERENE | HESBUEY | REVHLELRF
HEEREEERR I RN B EMEE € SRR K- R T
EEREXML L IMYTEKHNLREUCRY | FEENCRRLNE ELRE
EEOEEHEGRUES I LNEE | FETHEYEARNRQRGLNEETES
RECEY | BESE PSR ERERES KB EE< Uk EREE | FRIHE
HECMF IR | B0 SRR N B e REHETR RN S ST S B
EERLECEREEEDER T | $FEMENEEEREN KGR SR HRE
TR HAKH



SEMsE g HKE
SRS w& IR NSRBI DS B SRR E
MEFE—IN SRy n ] EFrERSEENNGERB SRR DT
wﬁwﬁmmfmwﬁmm@ﬁm§WﬁW$ W

O EEY A EWE NGO R E R B L AR TR B R E R R
HELERFOIREAT-CIEEREN RS seal | EREEERATERHH
ERT | SEN TSP AR ERE RS NS N E RN
R RN R NS N E NS R ESIEN Rk HEEE | E
&HEERSEEH NSNS RN T Y ERS RN RSN CENE R B E
TSR | SRR E BN E NP EER @ MR e E Y | R
%ﬁ&zmmmmm&w;mmw¢&@¢%mm EEENE ﬁ+wﬁ%ﬁwm%%ﬁ
- EESERSY | ERESS U AT S neErE SR SRS N
MRmﬁaﬁm%ﬁ%@mwﬂzg; s %Mﬁﬁ%gw@aﬁzﬁﬁﬁ@w%

l

iil E Ji



HIEEEERRERANE sr UIRYURdRESHE R | maRE s gE e
< PEELEES S PEETEH

WD R D T RAM N TN S D I T e TR S MR ER G S
WS EEEHHO ra k) B <SR SR N NS DR RN BEEYE
SLHEENE T IR CEEHER | b EREEE

o0 5 0 6 o R R R 2 AR N 0180 B R 20 4 R S A
¢ | WEOERBIENWE | THHETH IR ENUETTHERERY, (Pho-
ton) FEE # KL ERURIENRHANELET | BREGTEERY KWL
BRI ERE I N E RN RSP ER e ve B e § | T HgEET
REREA TN ARSI SRR SR REBE | BREZERERK
RER | HKLERERELY LB HEERDNBRRE R BB BN QI LB
EH KL RHRED TR

GEFE R 11450



SEMNgNad S

EROEERREE RSN EITRRE S RERE DY | 8 | NS
EREG | HEREST | BELRESREL ] | BEEARER | BREmRHEE |
EER EREIHE ST NEEY FRRGE LR HERS SERERP BT
iR SR B | DN TR NG T RRKER L EET | mENT & |
RN | mENERIERRTRE | B SR EREC KT | BERFROERK
REENEESHAEELEI R EE MR B E T QO RS

SRS NEEE £ Sk BB ENE S NN TR TN RERERR
ERDEEY | HEBERER L NEH-RERKTERNYLEN MY | NI
DELRINES CIE QRN ME SO R R K RN R SRS
REFWEOTNENFERESERERGEREE RXURECRERRER- D
HERFEERHENEERE T ROES SEAN G | SLFULINER | REM
BIRRGENE W EROERE DN ERS QN EE QT R e i g s &



EHEE | KRERKSHURBERUSRITRER

# ) BERGEEE I §EER N R OmU-R R R RNy
BODKESMHK FEE R RESEEERENETE

HEEERE RERBERELFHERL ESNH T LREERGBOIES | =
| MRME @ R EEE & | REQS R EEN (Rh—Re) § | MREF
TR | EoEEE e g K RSN R R E TR | FESRGSREHLE S
%mmmwﬁm%%%mﬁﬁﬁfﬁﬁﬁﬁxmmmﬁ@&gm@ﬁwﬁ%%mﬁ«%ﬂ
HEEX D ETHN RELEER

&ﬁu“Eﬁ&@m%%+@@ﬁ&xwmmﬁﬁmﬁﬁ&%ﬂﬁ%mﬁ THRSE
REENSEELE | @h HRE S EHEEERnUEHREN EEERREREN
HERFEREXERROE NEE | XSSP+ S RENRIVEE SEHYRET
EBREROUEEREREEK W) |  EFDERHNREEE MRS WD

WG FZ R - 114



EERMEIeE 14
NPLHESESLNERERENBUSR KL YT E BN SERRN KD &K
ik

EEMEFEAR RO DN P S ER T E O —— AN B NN E L 8
CEEEIRERSRERL RS YN rERER SRR N SRR s REnE STy
CRNERESHFERNEN RSSO SREENE RS IR S TR HH
sRwER R RYEEnne REnnr | B aEEES e e o ke iE
PR | SEFEYESREELEEEEY | § | HEQERNESESYESEE
W | EERCESEEE SN PETK SN KRS SN EXDX HEEYET
CEHEEE S S I SRS R ERENE FE N AR EEE SRR X |
RERS LN |

HE UL E L, SHERERE Y FHE BN IR XL T K NENEREER
SMPEHEFRED T LR FERSFREE — SHE—NERRERESH




BOSEESRIHNECRE SR EIR S BHIRK

B EEME R BRI S R ERENEEE SHRERERINEE BREARE
FEREENR RN SEQTY B REN FELSEERRE-D 1 LK DRE |
ZEREREN | SRESETS TRNELHNLRKORES | HRSNEEHY
BERFEHEHEFRQCEEEERERREERRES | ®S

DR EREEAE BN E RN R UNE RN EN D BN AFSURQLE
ERCENEECERELINLEEY | FRHRLERY | HERGHERGLEN
$8 T E BE 88 B (Operator) BEBERE (Matrix) FHB RS

EANEEIRL-YEESNEE | E@h | e mRi@ B SEHON
REPIAEDCHHEERE O BN BRTREE T SRR HR QKNP NE
EEEE N R R AR P ENEE QUG P ERER R N SR EE TR S U
o

WS- E R KR



ERMENTE | 1+0

. RERREH, SR B A NSREER R SR MR EE KB R
RELEXERERRK EMLS 0 SHE RUBNS ST RE NS AR st
B EHER S PR AR EEEN U BN PR RN ER R
FRER RS B @ EE TN S H T RE L RN B HEN S HE
FEEELNER BRI NEREE

CEFEERYELTNPCELNPETHTR | HEHRE-ESENERT
FEEP SH UL EH IR EANHECERERE | B AR ST R
RE | HHEE D SEENEEIK S RERRAHEREBEEN B RRES
g | SERLERN AR ERREIRK HEEME ¢ SRRE- S K g E
B RAIN TE 1 e e I N T R R R R a0 R R SN
| #hik B RDEIER BEN @ & QL N R0, B4 B SRS ERE R
SRENSSHINE | HEYDW | FNSRKEHES | QUNEHEXE@ESY



b SR 9n | RN R A | @R b | i TR E-
B - DRERRE C e SR RS X MR LR ERER bR @h MRENEE
KEHAER SR B EREME LS N2 RRh S NGE | REHT
ﬁ&m%m&m&ﬂ%ﬁﬁﬁmw%maﬁﬁﬁ“amﬁﬁﬁ&$ﬁ¢m%ﬁmmw
R e | FERINEITEEET R EY | KEESERUERTRETHERS
YESBNMES SHELE | REEEEREESREENELRTRESEREN
B RS ES SN SN ER ER YRR | MR EREHE
EEAE AR SR KBRS EN BN EN KRN ERER AP RRELSRER
R e A R R : \
@ﬁtw@mﬁ1ﬁﬁﬂ@ﬁf%%ﬁ%mﬁm@ﬁugymﬁmﬁMﬁmﬁﬁa%
PNEDRESIREEKSALERREER-EEERXE RN | HESEE | K

EOKEREEANE | BER | K EeR | PSSR HRE BEERCE ESIEN
MR 151



SERENRY 1j4]

BYEXr ESNEEEEHEEENEEN HEEE N ER

ENEESRCSEERNER | SLARERREL S8 HEREC R E R
FROFLIREDS | ERERYHRENS BN KEREQ0 0T OB EEHE
ExEgEEs 2olEe | REESY | 298 uENER | E R ERERER
[ | BEHOSRERENE Y YTHE TS

SWmEREIER-ENE L ESERE RN EKENESE RUENSRTEES
RS NS R EREE R S SN R K OURE S E TR R
REE | SNERRFEUE SR rANE BN SErR NS EREYXNEEUE
HRES RS EEEE DR REAN S RNEER A SR ER ER ke oDy
CEFERRENR | BEEENQE DR IEY FRFRERRESD K CELTE
EERSERENER | ESHEENERIKEE TN SRS S I ER B
RERHBRRE




SRETTRREFCXHEGENSKEERHS FH T NG | BERRYRS
CEEC T ot SEEE LA e PR S I s R
CURLNEIC L WEEBEE U T AH ERERR AR L N ENRBEEE

SEN 4 IE TEL PR TR F-E I E BIE L E-EE L T Yok
PN RS T RN TN S B RS SN ER S E R R A SRR
BEEBE AT E T HNE ﬁ%uﬂzﬁ_ﬁza@%ﬁweﬁw&m%&mw%
PEXEELENEBRYBLT HH

m&%ﬁg“&ﬁaﬁ%%&&E&ZﬁMPaﬁmﬁﬁﬁﬁ SypmunanEd
¥ REIRHIEFURRAE DR E R T IE FULE | G EFERERR

2 | HESRFTHUXC ICHHEQLY | B LLRERWES | MBS b
EEENERN | EXNETEHE FEE Coulom) @N S EHR LR LHE RELE
EFSNENBEES | SRENENNIOSSHNRENEEREESEEREEEY

TEFTRER 1141



SHRENRE BB -

£ & D TR IR o

KWERET | FERS HEKIEREHENSKHRIE | RlESEmE R
ENEENEREU KIS NN RE SN RN BE A E LD RERZE
RESECERENERMELRARENELHEEALUEITIR | FHYSE
RRNEE | FLEERRLS LM YR EGRE S0 R EN S
BT EREE RIS PERRLSEr INETHL D EER SR H LRI EES
HYEHEENRR ETIUSHHLEL HDVTE | BHUYREHE | BE | gES
HE | SRREREENRE

RELERERE-NEROHRHEE S HEGR I REEN P EEESR K 2
SL LD SN BR Y S ENEE G SN PEDEL T BN &
B N S TR T 8 A ) R o 5 494 1 4 i 52 500 - 4
ERNEFATENEEEIRANEYR EEE R EESRE R RSN EREY



PR NS L B RE S RBEENEN- S B SR RB RS 5 S EEEL
FENHENEERLREYCCAREZTEERN [ 48 | SRR AL HSE
B S R R 0 L
RREREEN UBNURKEELE | ERERREBERENER—TRR ] |
HESRAR S NREE B — EUNC SR EHS SIS AN PR DR
RLEYEEMECES HHEXNENED £ LN ER-NEEEELDRT TRK
NEEDRGEE RS CRREGSE 1SN F Rl B2 N RES KERECHE
X ERE N CN SN R Y R RE SRS R R e A NEE BRI
B | EEREEREREHRN<FHEREFUENC SHEENRN ELR | E
H Y ESHELHNR P-EH S ik TR RR O ERE<HMSN ERESEE
RESOHEER RN ST TR INESRE DR TERRETHMER | £HER
PEEENE N R EEFRENESPREYRHEN S RERS CREEE Hx R
oS E R 1P



ERNENYE ETY

ERREN SETR | @REFSEN | $3EQHDER X FERTIIREER
HURSHELHIEEE | TRHBEILr ERKEITIAE | SePunER
NE | FRELE | EXARCEXYREELC HEEEXE SR RURES | B
B E RS R R

REHEESSREREIERS —HEFEN DB LRI RERLENN
BU<EEE R ERN X EE AW ENT IS - FAR TN B &
l!mEMA%QMﬁg@@%%wuﬁaWAﬁmmm@a%ﬂm&&%pm@m 13
HEURERSRE M EN RSB LA ENLRRCTE<ERERE

ﬁgﬁ%mﬁﬁmmmVﬁ§%@MA§m%m&ﬁmﬁmwumM%ﬁMMﬁwﬁ
MEKEKE | BEEL KEK SRS S SR ERBR RO RELE | EBR | 50y
FEERE HEE S SEAKE | ECITH RS RR SHTHNEERELE
HHKEE KSR K¢ EELESRMLE 3 TR NG HERNK S E80E



FARBUE | FREEESRBEK | BB Sy nren Lt ag ey
ﬁ%wamfﬁﬁﬁﬁdﬁﬁWmﬁgﬁﬁmg,%@$¢2ﬁggmn7@m

SREm R e | B (Extrapolation) | BN 2 SME F B L BNEN RENS
£855 | RYREKF AR RENEE ESE RENSEX TREENTRESC B4
&%@ﬁﬁ{%ﬂ@i&ﬁmﬁgﬁ*$W$g¢@XWﬁME%mmmﬁﬁa%zﬁ%
%@ﬁ%ﬁ@@ﬁ@ﬁ%AﬁﬁMﬁﬁ@ﬁ%ﬁﬁaﬁ@&%&mmx& e

HRCEETRBS LRl ‘

EmEE mmwaﬁm@ﬁﬁwamﬁﬁmﬁ&mﬁamwﬁ%mmaﬁﬁawm
BRSNS R ETHADRE SR R OLNENLER
SR SRS EN U P R SR NS B < RS ER B e
R HEREE ST ERR SR LRI R RCCENE S L B

| BEREFENER - RE S ETHEE< RHEKBB U< LT RELNENE
agreg 1199



SHNENNE 119=
BHERNRELER | BN S IonK 2SR N RAK SRt ER
NEKESER | BRSERNLE S NAL BB ZEE

RESTER N MERE R DN e FEREE R CUNES § S E L
RESIeNESENELILRNEREEERZRREH [ERE-RNEEEL
EIEFINHE | M ERE R R R ENE R R EENEE B AN B Y I
RERETTRANLE | ERENE IR NS EHURETH LS NE RRED
KHELEHR-ERE RS PUE<ENERH I K S BREES SR S B
HEEEENY<CEEIFLEREE KBTS HE | BRCRE HR gL
WEES

HEMIRSNE BEIHE<LE<NNBECEE FIREDRTH A LRER
MELRELEOLPEELLFEEREXETHBRARERM | SERFEitEs
BR< BEREN SRR TR R RS R IREUN RENE- < EE SR




1 B P T K B R E M R B € RN B R | B
BN R NN R KR O R RS T RN ER<EEE
e
<EMERTEREERONS YEENE BOEESR<HET | SR ETEES
MERKEE L EN - S e e CERFNER K DS SEER L S HEYwHE
DS SN ERE R E SR ERUN i L DR BN E<ERpT ZEY
ok T RS B T R RGN ES EF R S ERRREE @ - SRR
2P RRENDY | RS YRS EEE NN T EEERHEE UURENE
XEE [T | REE<EBRTINEREE< TS TESEF L R TEHHE
EERn XTI TNRLENESHENSEER | FESERRYNTHESER
R IR SR M EL N2 N E- MR B E EERSTE REHKE

i
mE R 1149



EENENEE 1RO

 mERNESC RS < TN SN E X ER A N SR ENES
U R eI r S <SR SNE S E YRR INYLSEREFTEHN
B R &%m$ﬁﬁﬁﬁﬁﬁ%%ﬁ$&%¥ﬁﬁtﬁﬁ%@ﬁmwﬁﬁ&v%%
RAYES N LR IR DERCUEEN N a0 S N RN
ErdaEER T NEI<ENDEREELN | @ U2 RN PEREEY
RHECIEDY | BECH EERDRRONEYEEANE PEC N TLEENZNER T
LHER | FRRESRHE LKA MERS RRUVE TN | S s eYRSny
L BRE VY IRAE XL BNCARE L X ERLRER | S @B e
EHEY | TS URNNTR I P R H U RDE S

RN D Y RN ST RN R T YT 2 E N
| BETEENEY S EE I XSS FE SHE RS

EHEENEUEERENSHRNN R I | EVRIBE MR EERRNE

iy

d

p 24

B

EERE



BN ER- RS ERHN SN L E R -2 BN ERE YR E 28
NEEIERNTEIEM RSN ER I TR EEN R E D RB L N KESE
ESHE— | ErEgNREae<NE L NErNBESBRE EY S HEERY
HE R RN TR E S MR E NN SR S ORE BT L | SRR
mw@ﬁuﬁnfrfawxbﬁﬁﬁﬁ%%%AMﬁ%@wﬁaﬁv BEDMEE
HEREE B BENHLEEE S E S FR SR IR, FUR SRR T N
KENESRSENEr S EpEEaNEEN L E S HARAINES 44T
ﬁ%@k]Eﬁ%#%&m%m%m&ﬁ%maﬁwﬁ@ﬁ%m&wmu&m@M@ﬁ$
EEEupEg

%aﬁw%mAmm@mﬁmaﬁwﬁ&mﬁﬁm%wmm@x& EERRT AL
FEORE | B ENBLEH DR B LD ENRH RS RES IR EDWEESED
Cdor BRY TEIEE Y

ag+TEK 11 1



SRR =1
L SNERAEENSEEIERE | SNBSS ORN WREK U EESY |
Mg | mE | ERNARERL TR eE S B R EEH S B
HREREH ESIERERESMTYE P IRASLFEDR - I E DB
SRt ] | EBN S OEFSOS EERNS N SRSNTRES TR iR
NETHEFRYBES EHEWESE | BOEENEERE R 2 E R m i
Eox NS ABE ¥ B RRRG RN



TR BN ERR

1R =+ PEEL EEH BB Sk )

REam s ENAFTE RN REXRBLREREE< RN SELEREND
mNRERKFERERNE R R LR RENHE @ mTER ERANELE e NRT
Lol S R OB R OH S IR EEHKE £ 5 By KK B THEEE ENRERS
LY TEEN TLE M-I TH £ | ECRREIBE QSR BEN HHLEEN
REXWIL<ERRERNSEERERHSE M | EMFTEELRHVFDHE
H<EFH UHTEE TERTHNY | ¥EEr Qe < QBN ERECHESEN
ERGEEE SR RNENS T RE SN ER S E N DS RENERYELE
EE N E R E R I ER EH RS TRE LR ERE R B | REBE

o ik B S i



SHNENgE 1=
RESRUFTHFMTEN DEDRERERE BT ERLERYE REED S £8L
L RREETHEEGrIEErNEH L EnNER EnEREn Bt KES
HEEEERESEREOEOR SRS KA EQE RN 1 TR e ays
| S R E K BB OM OB E KSR O RN FE N R SRR | &
HELHARECRSE S OREOIN EE N IERRH R EE TR

EMECRNEREENEERRLREREY | HUERRE SEH BEEE |
HEFars | $aR | FEEur | SRR EUN | ESEARREEE | 98
LEHERE | FERETRS A | SRETERIGTEBHNCRELENE RE
AR ERE T H Y AT EROE S L S EE N HE S | BEY
ENECEMACHBNEY R EEERTE TR | ERLE RN T
MERHRKEHEN | REANERRE IRREEH EREHERNVHREHHER
KRB AN YR TR EE S RSN R R RS R LS BN R R -



LRMEBRNEEHE 7. e
RN E RS RS Y e E PN SRR S L DB TS KR
EHESELEHBUMBESRE | ESRFEREERRE
OB BEKEEHRONER BERREF LB IS SERI YN | HERE
ERER S S EE R EN RS ERE NN IR TR N EE RN NERET
ﬁ@ﬁ¢wzﬁ$mﬁ¢wzf%ﬁﬁmmmm@mmma&m&mm&wmmwmum
&wﬁgﬁ%zgﬁ
9ﬁ+mm@a%m%amagmaﬁw@%ﬁgm%mmaﬁﬁgﬁmxg ug |
HETRENRERREY | FIRDERNE | RLAKERER EUT SRS RES
R AT - E R TR BN R ESH ENERE B AL EMER
2T | | PREEIREXRYENEENIRERREETHBENEHRRBNAE
W C Y RGN R F BN R R E TR MR < ENE TR EBERNEE
AR ENEEXSH 1




EEHEGENEgE 1K
WA R ERR L EE R RRE L BEn s RN D E RN ER TR BR SR HE
RN R E RSN R B R e RS RE R AN R QR
N | B EEERE@H S MT (Wilhelm Weber) #5814 18 X EENE
HE T PEERNEE SN ERNEAEE- BT KRS

FIRERLTHEREE B EMSERESMEREERENE | < SEHEE
ﬂﬂﬁ&@@_5@7%%ﬁ&$@§5ﬁm@wxmmﬁz%mwwxx%&?%mmA
EENE | GTRBESHEEERF T< 8 E i L HmELCNR SN ERmEE
REERWELE S HR L (Macedonio Melloni) % 1211 8 654 IX B — 1
KEEESTH CEESN EHLAEECRESE | BERSEE
# B RHE ROEN—R BN urE N REE DY ERE N MR —
FERGKEERTEEALSHADEUNERKE | HERKHE | ERCEIHER
ERERUSER AR FOEN DR ERFPEN REELH L O ERREN RIS




EEECEHNSETHNER SR DR EURE S ELH R | Ed

FIBNREAERGREEEH AN ERN st 0Rgy | RRREYE
NENCREERSN | FOUENEEN SEENFLURREERE LS REER
M ERR RS RS LER<ELY R P LTER SR E Jugensin <
ERSHLHrRENBEREZREne D | E-SPERHEAR LR | MR
EHLE | FHEE K EBEERH REHENASEINFREUN SR ERET
EREEcRUEREH LRYEREH L ENRYF S8R & RE R RATE QuEH
N | EREERE RS BuEN DS IR EHMINH SRS e T RESEHLEE
B KL XN RN N R TR REH N EHE BB BN EX W NHERE |
L | s

MESESHAY- IESREHSFENRY | SENSERHEN B EEEENE
BRI TE 4 RNR B R SRR (Wirneiquivalent) N SRIERLNRES

T B BNDERN HRP

_



SRMENEE HRR
SESEEE R LSS EEERF KL I FREN AR RGU RS HEEEN
HEYRERRH RN E TSRS | BN EHL TS ERSR NENS
HESXOENENEC FRAESER MR EEENFHESARKS X BN HE
ENEgERENEdriaEEEeaN S

MEEEESNEUPERRLT EUNDER | EELPERRYE RGNS |
FEBAN GRS ERrEN SRR CRR LT HBHHE E R ENRKE
ELXRAENKFRBEM | BONSRLEERNESSER | SR AR KRR
HEHICEEESLERGB LR [ 200 | KR | FEXRRER I
EECALFTHBET | FERNRESH REFRUDUNG | ERMgEdny
HECEE | EEYREREE SHENDE LU FRBENEE KR [HENEER
HECENEKF NI RALENEE S CH S QRERREKEBVEKE | BEaR
EREANEERANE | BREF$SVECEXBE RN B e EXWEE




%axmﬁammmﬁﬁmwgmaz&amm¢&amw&w%z&ma&g¢ﬁma
EaREgHRKKEERRAN
aaa@meA+&n+$wﬁﬁ§m%ﬂ_mm%mﬁﬁﬁﬁima%MWm@

NEROUNPERRAREEHERE S | MNENITUE Hmie TRl s g

IR IR o K R A X R L M B % (Georg Helm) R < S

O i B E
HEFREINGR | RE—B%h FEL S ERERERERDCTHTES

HREKFESREDFHLREEEEHMBNER DL ERNSERS | £ CE

REEUPEEE PRESESNSALS THEERL ECBHET | FHER | &

LESENEEDENEK | BEN-YER | B CEETNE | RESERRY

S EEENEN EES RS N EEKBULEN HERYR ORRYBENZEE

HRESENE | WRERESHHHEREE JENUNK POEH EENNERER

THHBNREXRE HEES




EERENgd 1180

FRENE | HESHEH LAY T HUNEET URT QUE SRR ELERE S
BECHEIRVQCETEDLZHFENIRETH TTRHEHENE | 5Ry

MHRERSEANRNEEPY | B | FEEL RS T SR EEE Y, | ERE
@Y EEH B UNREEZ R EH RERNE RS T E o SRS sy
REF—EWH RERNES NERHNE | LHRTrmEREm | B W
[okfssred | REEYRtEe s eRRLE s RN SERUMERE R
a4 |

HRMH R FUER R | BRSNEILED | Rt &R NDE FEL
K EREEERECEL LN C BN E RS E LSS DR T SRR e
o | IERATHEEC IR mER IR AR e B e E g BE R TR
BT #) HEmEf ENFSEREXEHERBEEN S HENTY | BERER
RN R TRRS U RO D RBEES S X8 PR E 8T ENHRTERRK




TE | HET | BHLERS EUNME WM ERENEREH AN RNARES
#mmxﬁmg@mmmme%ﬁ&wﬁ LS mmmﬁ&*mwammxﬁﬁﬁmﬁ
fﬁ%fﬁﬁmaﬁzﬁmﬁamf%axmﬁwxm%wmﬁ@L REEEEN
xvﬁmm%ﬁm%zm@m“ﬁﬁM£mmawamWﬁmﬂaﬁm%ﬁ@ﬁ%%@
BRILEIRES® | X< X IR IRELSFCINTE | AREEn S ERLE
HENESM T HESEEY | F SRR RSN WE RN T AR NET
HOMRHEFEE R ERESRIERNE 4 WS i SN E
K EER I E RN AR S L SN IR R E T S e N BT B
K s Y EHS PHRCERUN @ IDENE S pEY EnEne S8 S 1S
EONRECHLPOCECEEDR | EEN FENEHOHRE BRSO E-EE
ENDEC R U EN TR E RGN E
W [ HEECBREN | ERTEEOR S HREREAR T ERTE REST S
TEHENDEXEE IR

y



SHEENEE . 1211
NEEE@ERAREE 2 S ri A TSR EEER NEER RS 928 2 2l s
EREFEER-EYIEESE IR ENSXMIR-BE H NS S e B S RE
FRINNAESHEEIE<CETHREARREEINER | RECEETERE
EHEEENNEEYERER L ENN B R SN BREEHEESK I TR 4EH
8 et TR0

HELFTEERNSERRELR | 2R | SEEARSSSeHBREDUBYE
SERENEEHES HR B RS EE R R MR E R

KNHESELR N TSN U HNER S BN NEE TS | #RER
| $REERNREE L F O EEEE RN I EBRE PR DR N DN SFES WS
EEREED | PHTEER SN RS KR AR NSERES
CERKMNRETERNTES LR STRAHES | EREEIZE | FREZENE
B DR SRR BTSN REER DR RS EEERNT RN | My | au




N RN NN R KR S O Y E RN TR AR T R
NESEXSENCREERERE | BRESEE KRB RE S S § N
MK FRREN FRER R AN R EREE FRETREE K HE B — R
BN S-S RS FRECHRSLENXER [ RE | REHS L HESK TS
RS+ 22 K - o B S W BN R SR
MR- R S < B RS FEE R C R PR O RESENEE
TEREESE S EELTE P EN Y B ERE R E R MR B NS HET R
ROKEBENSEE S UNEEE SRR RS EE RN R EX RS
m
A | ERYENECREDY | FESSTHEBRKN RN DN Er R LHE
E#RESEHBRERSEENSE SN IR < EREENTE | HEE 15
EELFIEEE [HBEL] SEKFSEEEE | REBKEHTNRY-EN Koy
CHEBNREXSE 1820



SENANSE 1R
FRNGYRBEDRSTRANBY S0 MM EREHDRN L FREBHR = C 20
RESFRREIHLBHIR VAPV EL K EX BT TN T RVECH 0 ( EEHL
g ) HEARSSSRENLEN | cHEERE

SMEEEENTENDY | EXSIERESA- RS EEMBREREREL |
SEENERNELRERNSEYS | REHBRRGRES

RERDUORLE | SLHBOUEKEN TEERE S ENSFERRKEH S
SNRRERHASEXFELSRNDE BN E DD H TS BEARN S
RETYELEREDR BTN - EHR QRS H KLY SRR REEiEu<E
EnEYEpEEREn S | LT ELEeIR FEREGE K EnEaEc RuRERE
PR OEREERN LR P RN B B S EE T ER R EE B¢
HREFHFREHRBHEEE N @TRHE &N B (Ludwig August Colding)
ERREEEC EEREN SERKT DK G SRR R E € Ry




_ﬁ&wﬁaﬁam#%%m&%ﬁwwﬁ%xﬁ+%z&&w&mﬁmm%mmmaﬁﬁ
FREELE R IR ENTEREH RN RER SR A S SRR R S O
EINE | Ewp.ﬁ,r..Z&

B R EHBR S AR RS RO T Y EE IR T RRE SR
RERMWEBHRERE -0 | REBGRE RSO KSR B Ha T2
ERBNEE YHEE ETH—BH F EESLEEHN CR HRNEEEN aRE R
EHDEEER<ENESIRRERRE | RORE | SEREEARKECERER
EREEHE ELHNERELRBEONR T REIN LT S ¥L WML EREE
F-ERRCENER | RONARERKENESE EREERUECBINKIRE
VR ER | KEREF R R QUETRERN S B HETHER

AR ECTL MRS Y - R ENSFEL Y EEE S KM RS EE
EEHE<EARGHLSVEHRESK | HRES TN TEDRLHTEHEER

EHEENRERE 1R



B RENgE 11RK

Mo RE T RE TR CEE S PR R EL EERNTHEERE | HERNS
€ | BERE<ERTREXBRAEREGHREARS | KEKEYREERBRE
R HBHA R DEHETEH L B R SR RS LRI R H TR
KREE | EDERGSEELRBL RN RSB BOEHTESR | NS BT
FROBHRRER T REY E RE K E 2ELENENR ERER N nER

FUBEEHEE | BEKRRRRT | RS S RS RERELE KR
ARYUEUL YRR B S SETHTTREB G | HNRES S im T BRE
B | BRIETY | ¥<EHENTH AR HEN EF R E R RENFERTS
CEREUELERES TS LH | REDFNLL @SS LR BNG K DEn
EENEXRERN | SXBCHEEEEHTHE I GEEGE | EXgREN T
EREEERECEENEN | TH 2B < VK DRF R vm Te
RYDERHERTH Y | FRECERSERREGTONEREsE KB ES R



BEYRE TR VRH DR X DHARE | DR WK R T HEFER LRI NBRE
M6 i 0 R R X I S A SR R MR | R R K g we
HHIETUEEESK BECHBERREDHHER | B4

HEER | BRRHEEEERPN R AEER | FEKCENTWERL RER
BEREICEKEREECE RTRPRE B4 DEHEHN IHCEHERHG BK
EEEEE I EENRTER T TR BN SRR R RN E REL R 2N TR
MRS RER SR F IR B SRR BN EE SR S RE R
HR L EN ST R R SN R RN E AR ERE NN ER R EE
FHEBRS BRIV RS TS PEMEE RN B R YO B AR EEREE
ETrEtNER R QESNFEERE N | XEO-NEEYEUNTERSELT
DMEHESHY B LRRVCHT SR NLEEH | EROSHEEENBER
R R EENNN R E SN RN ST ES 2R ERHLTERE

THEENRELNE 129



SHMENSE 1R
NEERESIELEXELRTEREEY | BRAKHIUEEREEHLESREER
R FFTDEFCEESSREEEENREEEERN WER SR REadake
BHREAE | ERENK R e S E S R EANKREL X R NEREER R
SREERF RO TN RN SR TR SR H N RS < B
B ST SEICERRNERE POES KBS ER- HEBRE T Rl
KENSERN FEANELE TS HE AR KRR ENEER T SEREER
SRS N EREE LR D EE
| aﬁﬂMWWﬁ"wm@r@%mﬁzﬁ%mg}&»w@EQMMﬁmaaﬁm%
EXEXEEEREREE NS ENENELKH (2] N | FRATARELE SR
GREENENSECDISEMIORH I HRNHEME 2 S PO ER<E R
EMESEREDINEY | NESHBKREHNEN - HES LR T RRREER
PEBLSENERRERGRHRETTHER [ | FEF | MEKHEEHNK<



PESHEMESTNR | BREDEZEFWIEE | | b e 4 S L R
FRURFEKEDERL EHBCTE | RRERRFE KRR ENRERSE
HEREFINEC BT R N ERSOSESERR | REUSRRK S HER
BRONEREHT SN SREEE BE X 2as |

FERENG [ NESNEESRELELSENSLRRRESHE<CERE | 55
EERNBCREERENEERIRERYEH F ERRBE N | BULERN
HEEEMAE<DE | FARESEER BSHRESEELHEQUNE EEEEN
HRXHERE | SECHOR R HRE | FRINELSERLH I TRER | B
AR SR S PR RN A R e R EEYR S N REE R EE S
¢EFUNRBRERYEEYT RIS

ER<ERG( MIBOREELINEFREE ) BEFCEHTR | ERG—BE
EHRWEEREBONCHERE BN ERYE | @h RS NS | o

CHHENRESSED | HRR |



SERENgE oo
FmEE N ET R E NS RN S FEERR ERER- SEERANE L E M
HERTCEREKRE | EXH R eSS SN REERERRE RN REREE
REK | REGNARRRANE TSI

BEETCH K ESER N R E ST L 2R R SRR ¢
CEErREEREERE | RETHBOERTHTYEN - S BT H UASRELE
FEENFERTE NSRS R IR E RGNS - R DR S L R EE
YREEGEBOME - H U S RHB G M- KBNS EE D S RFER e
BEER-ERENS PP MEWHEN BEES L E MR iN R EE <1
BEFENRRES [ XTEKNCEBTEN | NEEHTH - IRENTRREED
ERRE TS EREE | NN KR T BB E ST RYET |
ERERR | THEANEREN K EE T ES B EEERENE SR MERN
BOPRKBOL T R RGN N R RS ey TR S ERE v ERE



HEHF | ENERRETH E DY LU ER LN ES QU RERER
ETESHEN S | SEEANSENE B EOyENY S

AN LA E RN E SR ERN SRR H S — N SRS S
LEEEELEERETE— BHEEYS | PSR SENETRL GBS
BT [< | PORTHESETH R <IIER LR [ BT | EONEE

| SEEMREUNNAEEEE XS FROS SIERLE | THNREUNKR
BUSTH T ERKEE | FESSEREFDER | b SN LS RMNESER
<EHDUNEOREELERNREL S EHEERER | L CRERBEL B ER
SRAHH RO SCEENHRY | REH PO R LS LR Ans s
HNERE T E A S EREE N R EREBHTEEHE K AR HRER
GEEET N FERY K G THE AT EUEC IR RS e i R R
ARHROSN ERE ODERRKEH LRI E £ FRECmE i HKE NS EEEg

CHHENT SRS mot



SmMENg 1o
HEHREEIE IR TN I EENER ) AR RNEEEERG LK E
PRY | REEHEY N HRSENEENINYEE IR ERPOE SE o
e M | SRR

W< B N E R DR RE TR - D H TR S N g o s
D E e ﬁﬁﬂ%ﬁ%@%k&@ﬁﬁt&@@ﬂ%@ﬁﬁg@&%ﬁm%@m%ﬁﬁ

i1 B S
i)
Rk
ﬂﬂ‘a
A
)
53
A
R
#l,
ﬁL
o A
H
&
TE
)
[T
z5
]
)
7
@
Z.
¢
1
H
ik
i
i)
x
s WK
53’*
i,
ES'4
A
7
e
®
i

%ﬁﬁﬁwmﬁﬁ

MEE TR RN ST SEKTHENETE | BN QEERIORSE
BRNEDFEEELL NN BEESECEFTH LURDNRFES AR NG PR
RESEFEESESEENR | FRESHNSERBEERS | $H N EUORREE
THERHEE N R L R AR EE I E oA IMER A S B IR N EES



FERAERGETNENLTHENHL T AR AN PRE-LIEIR<EDKE
BEVWEX SRE D ( BEH—IR ) NEIELHESXRERHL LY LLOE
w&¢%%£&ﬁﬁ%ﬂﬁﬁﬁﬁﬂﬁﬁﬂ%%%&&@%&%*%%l@%%%ﬁ&%
NSRRI F U EN YRR NEREENE X CH S 2SR S T
REFRRERERCBRZE I RNELCOREEYENE Y | BuNEEmwE
SER TS TE S HERRHE—EROERN | BRDhETdn
ERTIfE<LHEXQEYENSERSE | CE B DB R ReHLE
DOMTHEHESREEYRES | FREXYRER | EXNX T SREKEUR

REEHRENLSXRESSEEY | PRRINTRREHL R S EENEER
EHRE ST AN IS e EN SRS e G RSN G R RS SR E RN
EiERo [ B SR9E |

RHHENDEXEB mont



e N Mo

SHE =88

(1 SMHEFRLmE T LT RME)

KRR

BEHE S SRS DR LT < BT RE%IE € 5 E R R R
ESHRUA KLY IENFXX e NELLER BN ERRESRERSY
SO | B0 S M S 0 4 0 K 2 0 R A

EEMERRSHBIDEN RERSERKEHrPLERESL | SRBELERY
B 2K B M N AR B N SO IR R S E RGN R R KRR g
RN L ERSHEEHR oM

EREERAKECERRE SRS B BRI E OB ERS RS



NS RESETEN AN HESE LR ERELERTH TE S EENU RER
SECRRESETHFUSHTHERBEXN RRGELUH SRS ERRERERRE
i | E<ENH | FRESXENELERVEREN SR B RRBHTHHENREK
MEEE XN KEREREC BRH S BENSE X R QS B EH Do K S
SENREMREHRER UL IR T RLC K BURR T SR E RN BERS
EEREHASE ENERE -

REN | REDRELE | EHBURE BN UHRSESRL HEER | HEEE
FEN TS BEXBE IS NEREEN SER TR | BEREERARLES
NETHREWQHE RN R ENEE | TENEERIHAELIER | NERE
R TN BN T R SR N S PSS R RN S X MR E

CRENIHES | HEFRERIFER RS X RRHES | RESRe | 5
DERCHELTHLHEBERN SUES K ETHEHHE<QERNER | BEER

SHEsRR Hilel|



SRS MoK

YRR INE RN ERENCRE IS L ST SRR LS Y KL WBEN
%ﬁﬁ%ﬁ@ﬁ%% FHREBCENEEIBENTEY | $FRGARE

HY | BB NERERELN B 1% | SRS OREENET KL RHE
| BROL | SESEREHIKKLERANEE LS EHEEEREHEREE L LR
ESEE | @ NERE | € | +1[3E1, 41421356237 ERE RV L - URNEL
ESHEESEYKRNSEFLEE | SEIARSOE XKL ELHQERELR
FHKEE USRS SRS NEERENEHRSEN R B R @

EERERNM NN TR ERTRABFENF EE<REHEGRER
T4 MmdE | 2

ENENTRESNENYREEEEERTH USH ERKHERUR E RN
ERRORAXBENNERKEDENES BREE ELERRPET | H<ASHT
HE 98T | HEK



HREEHEN BRSBTS HE N UEFREREEE | DRESESFEN
ERENENTEE | FESXEFRE P NREDNINE XLBRENDE KL IR
NEEmIsECESTHNEL T S EN g Eu B XS RN RS
GoEENESUREERERIN<E TR HRLYENEY | BRERWRNER
REERRERY SR EREAX WSRO CAET S X R REINCEERE

EEHENE N ET Y PR R T BRI E<E ERAR N B R R
SRS e < EF M E RS LIRS RC K SR ERERE
s SR R REENS Y RS EN NS R R B R
Kl | EHEHLRFDTT<ERENEWR AR W E 0N G HN 4

HESERHELELENARSERNARLGHEN | FOF R MUK
HENIRHERERRER<FENEN RS R LG RERE BT HH L= S
EHINEES RN CEENE X ENRYBRE e n I nENDESINGHE

SHERR mno$



SHREENEE o<
EASEAE NS I AR TR XN T SERM U RAMT RS ERESR
FleESEEER EFIEN KENEREFYEN NG EY | BEE LEN IR
UEHRHEE<ARHZRE | BELEENBYRNE SRS HERE TEH T EK
EREASEE< REEEY | BRI N GEN T RN M EReR | RS
RN ERERENRERE
o g i
EEmER
PR KB ERSEE RN -T | ROESHEL SRR NS Hl LR
ERBEGNESERENHENATE
EMERRE RS RN RN - OB S BN &
SR ETHEN+ BHERSEL TE YR BN BRI RSB E N 2k
RELNEELSTH KBNS TR O i o i S E e o S



A MR N ECER N SR HBEENSRARE A T LARN R R
ENEHNS A SR ANETE ER B QT EHEN | RERLEHR | SRR
NHEE S EEF EARE FEEEr RS SR YRR e E SR E N QT
REZRFEFEEE IR EAAWEEKEREN EERAL S TRB CHRA T
AEH T T CER ST IRNARY
%m%@jzm%ﬁxm&mﬁﬁaﬁgmmﬁ%%@wm%m@mﬁzwﬁﬁ&&
EEEHENRENKCER | FREZFETH HRVLUHERBRC Y RBEX
RLERARKE LR [ REEN ] (Devide ot impera) M | ERRESREFR
BEEEEEEAREBEHUNERENS SERERERT &H KRB 2h KR
Y@ ENEERTE INRRE S L EEE< ERAE DS SREEHREN Hh
HEXETRMRRYHEE E ERREETENE K+ ERN SR BRRYETDRLE

SBHAE T HERRER O E e NN T MY I NI SRR R HE R e R
S EkE HoR



e MmN nto
ﬁ#%ﬁg%ﬁzaﬁmwé@aﬁm“mﬁx zﬁﬁﬁﬁ_mgam%mﬁ
%mﬁﬁ&z%ﬁ | o
,xmamaﬁ%mgTx&mﬂ%mﬁm%&m%ﬁﬁﬁ%wﬁgmmx%mﬁﬁ&
DEEFERRESHET-K PRI EANENERE | =5 | BEhEEs s
SRERFHEN G E RN S DR ERX R T | REEESE | @
22 i G B A o 0 N A 8 e N A I S
RWEHEERY BLHEK S ENEHE SCIORRIEE B mih N S Ko e 4
KNEENEREE
IS R B B N R IRI S H N e 61 5 I s
R SR S ERANC PR ETEHEN F SRR EERAT HAC EHIER
FNE XS ERFRLRNK W EERRINE KD DER e 8 oo R oD
BORER SN A B | B ERRE MR S SNBSS S HERNE



RENHEKEC R ERESEC D EN R ER RS SR EN IS RARRESBY
K-S EBREKESEERKEWE NS SRR T HES R R N R AN
HHFNEXWEEEBRRETDHIT | HEKSNEREE- DR QERYRE -
Ryt | .
% | R R E S RN S QSR 5 T N R
ROEE | FRECEHEEE EEEHEE SERSEE K EORIHESRESE
HE | #EEQYRAEE S S HRE TN BN SR TE<L S SRR ST X oEE
EECSEBEENPRENER IR E SRR T R RS S RE KB DE
B FREEE FLBENE<SE BN N SRR CENE S B BR
NEEEHERASEERH F HREY
FEECERDENSSEREMDMNEEN | By E<RE T B ROUNHE
HEEYERNEYHEZ L ELTRU-END | ERSPERHrEES ERE R
ErEER mi1



SHRsENgHE IR

TREERNE | SRRGEER TR IR GRS HR RN
llmaﬁﬁz%ﬁﬁﬁ%ﬁﬁzmmxm%%ﬂaﬁm_@mmmﬁmﬁu@m%m
W (| 2ERR) MIENSFREERHENKS EUNE S S N ERKEEES
o RN ENEREX BN ER S SR8 N SRR ENS AR EQ T reR
HEEHRERREE SEENERELE A DERE AN LRGSR BT R
a2 SRR BN S YR EESRELEEINE R VR S T

RS R SRR S R ERE R e P RN | @b R NE
EERH R R LR RSN | @R NS S R E B N
BERRE RN H S E N E N B - R SRR

ME R ENnELFEISCEXREEDN S04 | SREES EHH K ERSEN
FESL QU SR SRENHN BRTQCUN ENBHRENERETE | cHRE
EE-ERENFE S IO SN ENC UL MR SRR QR RS



| EEREHRERENG FRANEDEE-EHE | S UAREA TS REER B
EHEBE T, SR RGEEE | WENEE RSN B RBEER | REE | 2
%%ﬁmmmymwﬁmﬁ%Wﬁwﬁ%mm&@mmmwm%ﬁﬁaw@wﬁ_kmm
| REERRCNEEEEY &B

ﬁ%“ﬁﬁ%@gm&w“ﬁﬁmﬂmﬁﬁMEﬁgmﬁﬁg_jmmzﬁﬁmmz
BER | I SERNAEEIS Y | PUSEEERE UM SEEERCY | gREE
HEEEER P ENRREIWESHERE

ERATER | HEEYLEEREHORKT <SR E ERE R EE
BRRCLE R EYRECESHTH HUSERRRURESHEN ST X% 4REH
AT e

BRI E N EENEN D ERRERRN B R ERE NS SRUNNEE &
| FEHERERREHIERELNE | REXEEKERPNESCRBRARER

S s i



batdot - ANE ]S g

| EQHEAR | & EEENR | WIHE RELHER S RGRN-E 5% e
EENREERERANG | IO RN SO EE N SRR FEENER
DEE<ENREK | EESE R ERESN TCEE | @ENESESENE | Qe
RS AN A R R e S S MG e RN B S E ST R R TN B E R
FERRN RN R E RS SR I RN E R RE RN R L RN R
RENESSNERCEESELKE NSNS RN EHE ShEEN SRRy |
SIS 4 O R e

REER [ VELEE | R0 SEMEERS | SeHN PR BEERr I8
HESHNEEEEAPENIRA SLHFRREYQETHSLEEr IS EEN
| HEN BB R EEK B RIS o e N R

FREENERREUSER-0 SR EECEE R EFE Ry NEE 98
HEKEHERNERXENEY E RN RS LR R E N K R



REVRYD-ENEEERHTRERRNEENK 2 | 298 | @+ HRS5E8E
NE SRR | EEEHKE O RNE T EY |

HENSHEEN N KGR EEHH B NERSE R D EANEBEREYE R
ERMERENERRENEEENE RS SUHERKE ST EHEH | RESH
EREHH NESHER AN SEEEECERQHLZETE | @b NPESSuEE
EXAELH | ERK | ERRE VRS EEKSENERXE<REEER yeEmg
HESEEIEUNENE SN EE S E R SR RS

MR EEHTH X R REES SN ME SN BER S\ E S EHH o )y
HRENEEEHH SRR SR RS R KN UEHEE TS E S

RXiE K RS R E R R S R R S NG B E G E
MREEPEEMEN BT EREHLE L EHEC R ESET e mEdEser-ua
HER e ST SR U RN RS ERE (REEE | 2T AR

ERE kR IR



BERENEE MK
HENENEDBE S EEE NS FENERE N e B HRR TR NERENE HE
FHHHEEESNET | EES S RTE RS S R E SR EmE N R
KEHEME | HEEYSEDY | HLELENHSCETENRBET £UNEEER

EfmBE SR NEERREEEEE - He At N I RS S REULRESE
ESNAERSEER S NS NN ERSEEN ST By | ERREEN AT RE
FEEl B ERE B QR E ARSI TRA NP OE | B
ma%ﬁ&mﬁmﬁwwm“ﬁm@ EENEOREE NI NS CERNEERES
BN BN HQCE AN PENERRY

@&@mama,“mm@me&%wmﬁmﬁxﬁﬁ%xm@@%mtm%L
| EEELEEFESNN PSSR CER TR | U BNEE S KKTE
ﬁwﬁmsaﬁﬁﬁmxzﬁwaﬁmmﬁMEﬁaﬁmﬁﬁ&zmaﬁwewmm%
B ] BEE EIRREEE NS SN S K CRER PR LR @ RE LD

ﬁ& 55\’ ’fT 4"59



BEEQNEREK SREREY m%mmﬁ%ﬁ&mm@mA FHECRECHEE
EHNFRER G ELNEEEN AR ERE- USSR EEISREESKERRE
ﬁ¢m%mﬁﬁ&%%zﬁm%aﬁmm@ﬁﬁzﬁﬁ%#ﬁﬁmﬁm%ﬁﬁ¢ﬁmuﬁ
i | EREs Y

KB | FEYSSHHOURES ERL ARERL Wil £ FESEE kT
NERE SHENERFEXNELNET HERNKESER I O0T | YE<IRER
RSN ENE I E R R ERE RN LR BN EREE TR
EREHFSE | PSS RSN RRERLR | R EE L ERR SRS
B E R QTE ERE O TR | b NEEES ER &N | Sane s
ECHEHERTRERR 2R | ERENKIREH | FR 29T I8 K i RICE
ESNGENEXEHAREPRKLY | ERTRSR IR THEE R Mg S
QERHRTSUERDEESE | ERE | SREEKRERET R X REEER

SR R i




SpNENs miL
FESHENENRS LS THY I BRI PR OERRK: SE QR RAE N
BRI SN ENEE SRS

LESHERREANE TEAES NS ARRREEEH R NS N ES E
HH S KR RN ER A RO RS RS oS my e m e
OE S MR E S SN RRE - SHYR KSR NG FR e RS
FHE SR LT RN SRR NEEG SRR M ENE s e WR
£ | FEEXBNKLESERNeE R End iy | SRS HNEIEEREDHEH
ERYKLESE YREREL R NEBLHE L SRS BB TERERE
| 2D R RESRN AE Y DR E FES e B SRR SR
ERHEIRELDELS LU EHE NG R L E IR BB EBL T RENDE
S W KETE T ES R RSN R LSRR R B | B i
BB iS4 2 iz



MRS - SR EE N KRR SN E BN RS ER BT |
EHTEEHEE B EELANEXBE RE KB R E<ERRNAT RERRUSE
B | £ 100 B 5 R ) S o N N B R R A R
ENPEREMEREHBRNERRTCRBEREL N EEE HWKEN nRERE
THHEHERE S EANHET S EETENNEY | RS NEENUBRYERNE
| FEEA B EEENT RRERNEUE | BERINURL HRE B RERED
LTEEFYFRALE | FERNMENE S EC PO TS EELERN B E

RENHE R R TR R EE N AR S DN R SN ERE X |
R ERNESETHRENS T I TR B E RN R R TN RS

PESZHEN | 28 | MR TEEETS | ERUBRBILY | FREYEE
CERE<HSIRIEILEREER S DOBBHE | FXTWESTH e | 2
BN TN F L

SHEsR iR



SENENGE o

BRTER YR £ RO BN N e RN e R TS
REXE<TEHINKIRRSE AN NEMENT S ES S KU NEEE WD
BxESN | ELEEENESE | NEBRFEnR Elnr REEERLESKRN
KRGBETERECY | SENRE RO EREHBRE<BENLE | FREXE
ERRUCHE RRRSEDE [ OR | HRRSESHER S TUHEEN ERRRE R
RTUEHNEE G BR R ERBLE R LY RN RENERE SN DR HE
NECEYBR B NS RRREQUTEHEREBHHT IS BERE N DBk ES
EEERDEELNLEERE BHE N ERNE $ R R R R TS KR
HEBLOUEREERORRE-ERE | 1 o

MR YRR B OSSN S R AN S E IR MR s
ERETHRENEREHSEUERCHER TSR | FESNEENEESTE
PR RER<EETESR [ RBELES | PREVEER SERE ROTEHBULKE



-# | EEE N ERERRE- SRCHEESURRE | EHNHRQEUDER
SEERUEKRETSREEFREERPEE AN | BEH K BILERRIOSE
BRE<EFELLNRERRSIERNERECHERERR | SENTRESWES
FEERENESENER LS EN SR ERLMERN PR EH HES BN IRE
ERRGTEHEREENEY
EREUIE NGB SN SR E T R E SRR S E G SR ST e ENER
E#TLEELHE<ERF ECEEERGBE<NERED | HUBLENEGEE
HEREMEHEE<RER | EXEE MR MK uuE | EHEERIRY
BR<EHEXN SN HEERrESERESETH | S FHERBRUHKKEH
BHHMEREE | EEUEF-HELRCHEKER-FH KR
ERFSENH<ERES L ERERESELRETNNE SR THERSK
REH PR E ST RE AR EN EERENS ER T X RRCHRER BB
SEHEERR mi



SHBRENGH mi
ESEREI-HPENESERES B R DR D TSN ¢ R |
BRE | EER4NE EEMERRENEERSREKS | ELTe NN 22 ENSS
LOUERENEN BEREHEMEEE S B XS HITHEN SR HTYEY | 5
Exid | FHE< et L RIS ENEaHERERERr S ERTe R RYERT
< RSN B XSS R TR B EEN L E R NS IR
R EKE YR E ey SN F R e S SR N N S S e R B
RN R e E R SN ER TR ANK | FREBEX | SEERLEEERE
PEEEENTRBERKS | EHERECRSNY | BLH SO NIKEREEY
%%&#%a

BLLr E o RS X EmE i L NS HEE NN BR SRR S SR mEE
BRI T 0% H I K KB S S H N T R MR I < N SR A 8 o R 40
S EE S LTS EEE R ENTR S Be K £ 0 D EN S 5 o TR o



REERFEC AR EHLE KL ERE R LT EEAE NSRS TN
NEEREEE K E<NLEYE INRES BT SQELRSLENANFEEXDE
F I SN S SR RE N @ RN B B & R EIE il E TR R R
FEREEEP RN KRR RHE SR EERNRENE RN 2 Sy
FEREs  ECR KN AR RSN EREE SR ERR S HENEHER

DEECYTORED | R RS ERPREBT X DA G DR RRGBRE
BRI E X ST RER T R HE R DX B G R ERR ST
BHERESN #ENER <O Fas € A ES SR E B4 EE KERS
EFHEEHHXE SEEHNHR TS CHEENEN WENS L ENN S ERED
ENES THK SmERR

ERRCYRERE | SRETER SR ENTTHN AR H<EWER | @B

RPESOE<ERGETCRET | BEMENGLRRELTE e | GHERER

SH®ERR nmim



EHMfENGN Mg

wEEEE «
RERMHSERLT | £ EE0EE | HENG | SaNorne S ESE

FRE< DT FAMNENERL SN RO SR e S< EN R R R
RIEF LSRR R — SR R RS R E RS S E NI R E N H N TR
PEAEEERNILENE | BESEHSID LB RN RN RIONE | B
ENR | FresRe<EEEngC S g iy

rEoge<gegN)






