1VF

T
F’%ff)‘t a(f =

Y@k, ek

{ ‘ .
| (9“@) = 3lyco)4mw= x@)

/

l U (o) = 0 =
g+’

) |

(sz‘f(s)_s'a(a)—n’uﬂ 43(3‘“5)"2(‘))4’2 Vi) = Xis)

(435 -3)N(5) = SY0) i) £3%910) + x(5)

($"435¢2) Y0 = 2.5 + &3k + Xi5)

9\'6-'“*1, o ™ ):uf
\“3): L, St ki13k + XLs$)
(351 ) (st35¢ )
Zevo \.-\'M' ’&w‘: T’w gxere Bsr

T\’&w
N

o heden pey- MO
4 ®X (S )

My \
XLS$) (436 +2)




Copyright (c) 2015 Young W. Lim.
Permission is granted to copy, distribute and/or modify this document under the terms of the

GNU Free Documentation License, Version 1.2 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".




Censteke () =4'10)=0)
Yy
l'-\(s): o an = -T( A
XS (Fx35+1 %)
nf{e
S e R
ECP) N NS \_ _4\)
B W - (> 1,__4 ALt
PN \ D , e}
alc-U) nh{tc-¢%)
A QL e n.P o 1)
KRalt-v) Khnit=v)
et htt=) 00—
p,{ . Ly
)L&)
/\ 1\_(7)

o ®

[ b s
| ht-v)ar= )

TP

X () §E-U) b
/ <
1) % thio

XV 20 V<90
SR
- £ ©




u(\:.)-: %Lv) bﬁ_}(‘t) = ‘}( ',B}('}’, -)((-b -V) 4
st
@_/J (6\.‘3)‘-' Soo 2 (_1)) Q‘SU:'-?DD(V
d
= eS‘(f A ) \__SU.JV
S-’-O‘-"SW Jé
es-\; es‘h | A W) e Sv"(v
—
B05)
(
ANAY
VA,
\
A Q)
VAVAV/ VAR
(‘d) —ct 0&/‘("
TW) ° \ s €
Jo
e :
= () € : ;
Ja? ) ve-é_iL,e\ ) -ﬂig

hie) > [e)

Loplace Trans Fevm







|6(?)(

b+ ™) £ ) F LT = X VE) £n 2 ()

g

v

: \
o SteYe Rs§mmed Y= $0=4%" ()= o \
skt e %) Y (3) =© 1& \

() 4 ASYE) + bsSY + XD = MSYW) * KXW

(gbfﬁe* LS.((,) \lL53 = (W\ S ‘(’“) )((S>

|

e R 7 5 ——

NG) s
= 5 2 T ekt O




B 3y w2l = L

=

Fovo otere)
/

(s> 435 42) sy X8)

1
1[0 S —————
B = —7 (S4DSrw

£\

gy

|
Jempwise 3 A ,T i | jmpie % Y %\'U
2
S \
gftp L r”.—“ Sf‘]’ '%55 So&\&"
v v Ry
L <
 cdeas / VNP (Lt S
-?—3 ) i Y 5% & ¥




Tsw©

0 )

>~

’—u

=
Lo
-
A\

5t) 7 20)

A LO) (¢ fodk
J°

<

rie) g* L dk dk

¢




& L) + 284 (9 L2\ = X(s)
(s¥¢35+2) Y= X0

L

) ————
B = —75 (S4)S W

e\
ytt)
*(icl__-)l\ G $) "‘,3 e,
i /\_‘).\,\’5(-‘;(5)-,)((5) \
'@l ( = __,—-L——‘— )
4) C$tY)
+ \sseun)
= / A .[3 c N\
Bip) = i (\s LT "'(S«‘Z))
A A p'+t K‘P—l't
AN A CA I S
—— :
A ’MD
dy Uwn




— L. b =
— > G s st e T o6
] 1
\lIJ
. Gt L€
Ly s ————— o 4 b 4 bC
Sx3s >
o Pl Or-9 [ Ce3fer)=0
O, =t C
<3 pole
&)yn\ od\ ¥t < T |
~ o wl [ Y y ~ ~
b= oy '“ .
O~ G v i 5§ Az
\ I had
2 A}




Rel$ |

— > ' 3
—1 s($-6\) =3z ¥ (-6 T@"‘"\s
21 QS > ' A
i\
\j rd
(WY = ‘ fo t doeT 4 BatC
' §+38 €
Tm€S)
X
¥ >




?ee:)\\oa &

Y(C\) — E\CS) __,__% C(t) c(S)= (:'L(i)-[%(:{ji
I y
) *—O—e@’ﬁ‘ 6) ——% ) (€)= 69 EcS)

ES)= RIS)—Hu)ds)

L~ (A ¢
| WA
)
£¢5) : Ceesy ) 68 - E(S)
_(_ o \J N &_ . —_— = —
IQ(‘0 7 _E] : 6(8) 7 ( S) K’L\D Er_(,)-l—lrll_g@
RV EC)
T HCS)J“— ES)+Hu) a8 - ES)
q )
([ *pyaw
R () &) ccs)

|+ He) 61) —




vik) W) J <N CO)z GUER)
— 1 &% 7 Q¢
T \ ()= k(D —H(nCts)
TS+ PH(L) = Res)
. - | (X)) €s)
1 DS g RG) = EU) +us) ()
e
=G c C)
~ (9= kD =H(nCes) = !

[+ 1o 6es)

1-(53

1

T P -n(S)

?(S)




"t) ~ _ ¢ N [t .
%@—'_:Qe?a‘ Gy 5> 6

)
T b T

forward  troangfer o G (5)

Leedback  tromsfer fn o HBCS)

YO _| t~ e g, S o)
-2 B il B B et
) L\ 222 A\ L
e W o)
_r(\
. C ) e W 4
Cloged  Loop  trarsher  fn't L3 2 Tiowng)

e\
)

&) O— W) ——> db
—] ‘ .
K

L—"—-\

— P%) \‘_—J

0\33" (Oo]p trowsfer fn O Ga)




202 a5 do

L—

(W 72hY
\e A

loO\ro transter  Fo GsYHLS)

Unit feed back NW=

|

vl PV
Y\U) & R |
'jQ——'%l G ¢t)

——> (t)




.
£ el — o
w(6) =B =T |

= e
Ea® _ _faked
ree e ) ($4 &)
S+ &) >
\<p;-°~“ va &
Ts48) v —

\




R G(S)

RLS) t o~ 1 (®
ﬁrlj_—)L Gl B r—{ 9 BO— v
X (5 "
(®)= (\gz u) =X (s)) G ¢S) F_C:E_j
= — X a6 XF.\U

R .69




Oy

Q

bt b A
a%{m\)f_‘/ 4~
X2 o3 Je

~
A

W

\____’23/




oTward P‘\ H"

bi ba -

R T S VRN P
Q —> > > eOc
IS AN e
N

-

rorwerd  GQam G Gl Bt

l
O &3 Rb




bt b /-%
o & O > \6 Ovs \&/dé O
v x S )"
| D
loo\{f\,w" b\) \;ﬂ-) g

¥

. . 0f
-
o 0 ow\ ’ as
?c
Y Ay A2 /)(3
\) \\(ﬁ%——/
| =2

O\ G by Ok by




bt
o 0y o\,,\,{w\!_ﬁ/am)}n
Y \1\ X2 /+/>(3 7

TN

bt ba as

e~ /)

Oy (_/( (1, %% 6 \}_‘/Gé
X C

~Q

)k X2 /7')(3
N




354 .’\

S+ &

i\

e
{
\

| —




6\-
[
O+——0——— 0- >o41 o
- (t & LY = JJta)
t \ .
A A —
"—/(;) - ) \
\ P PN o
0~ \ —\"$§ :
_ 3 )
" A
4 S ‘
@) S50 - 0O - %/_0———90
v
\\,,,\ //
~ b
O )Q‘)-\Q’Cr——‘ o~ o
\ ~)
—b
[
. \ \
S(Sf@ i 1 -
— = . N . nl PR N
fUse) « b $Tea st
|+ (Fes







&0 N o Nedae o
& ? > O —>
¥ Xy 7:; & 7C
~__ 03
S pamed ey »
br b
. o RN
O——g— DPO0———pF=—>0
Y N~ e S /
G G0y Ot \ L3
O 63 Rb
”(07“-"/\ Looro




153







Ly Lo\owl\"f', comb inslHon

P o

Qoo ) Coop)  (Bargo) (Qumpv)
N N DU P %

=

'0’ ) () '..'

Roop1—{Xooy ort
Jon g ﬂod\p 2 oo\ Qpp- l“,lu
~— N/ 1/ A4

W 7“ .

s\

fiipyfieom g, o
2

w\‘« &\ ,Qoo\-';\ (ﬁ 00\" 3 \

\dsat oo ) \Joog p\loox y/
— —_F




05

WM comb iheHown

TN
=) (L =\, | = O
bi b 0s
o> oy
; 7}; —> 3(?
Xy \\ as/ 73 / -
02y HU* Py, b, Rr .
bi b 0
o—2 0r b0 el g
Y X\ x> %(3 <
? - \0;3_—/
.\L"‘-H/O‘Jhl’ﬂ) \____—_ﬁ/
b e AN
O (N} S 0\'»\\ Oz A ac
Y Xy x 23 N
. \(1_'3—-/
kL'Sl:o‘”‘ly \\_____'g?'//
bt br 0s
o . /:»\\/_—w\ ﬂu
v Xy s -
— N\ w
%Li = O\ mwﬁ@




TN 44)

YA - W
? - h B
L-)_"U\"
M‘
5 O\ > \& YR ac
/2?‘7 Vs
3




U-(.
A=A

.

(7.1

:r')-i

".k'—(“
AR
21 "4'1 \

—
G

\I

N S




V= | = Zlat 2l —ZLles+ 2L
L m n

Bz (- (0 +0uby +hob + Gabrbak Qa0 bs + Guby(ri o)

\

C N g \"‘J

Mmown— \'u/é

J!—\wwa,wl puth|

l&
9 = Terms in A 'H’\uk‘ Ol 'y\om/‘rouf}"\'\fw’\
V)

Covigad—patnz
v |

bt b 22
P ——

— )
* Oy (1, X% 6 \}_‘/dé
‘m — } > () A/CD

Y x4 x> /)(3




| /
AN
g= |
= — [@ads + G, A
AN \ = J

(onbety + diasa)

D=

|7




S

=

Ccs)
R cs)

—

\

) v
Ayt

g
oL

FErd)

\ "o

s Fs)
SEFE gw

ey = S RW)

ruf\ e

| W S

M (5) _
X Cs)y ~

)
‘——

Flg) A €

N

l'\ L\] = A

0\
W

290

7

.

Fiey <
C
&G W)

J L7
v 4\
R
Glc)=

T

) &= F)

k{e ey €S Yowse
e J

(dnston Twmchion =

integratoy

(

A tumbin oY

~

cz § Ky

\ = (’t Ytk

cCe) —

]

Y ()
O

v ()
-\

/S

1)/




= —

integrator

e L v (Cribdk
489 S L) ‘)4)0
OV /\ D [\
IS\
\?fc\ ( g\ —
e/ o\ C
‘ ﬂl’ ¢
AL _
et v (Sl —
! L) )/00 ——
A ey v (b)
dt -
v L\ c(:(f\ = (t Y \OU:
L 7 ) LA\
> > 4P
|
-
Rs) c(§) = )+
S S

ol




Steve o - a

'l‘V\'VQ'g Fetor & s

.
,L oo
7/%!, (S ]’7 2 . cb.to
vool CTR i
, >(\Ch)“}‘ oo,
(\AJ O— 50— Se=——0
vit) A\ ) ()
=
. gl X (1)
| )L\UC __é.- /N' L5 +
f\B\ O——0—> M———O
j V'[t) ’Y\y) c(t)

L w5 %)

() WL ) e hlY
\\'J ‘l;\ ' PR 4
Y \\ . e (€
N2
\ 4




)(\UC) '

;f,t Lt) |

\

7

c\t)

A ALV &+ Y W

Y 1)
PARATE=

e~

[~

(/{‘)1 !:I.
J

['fr\'e%_.
D Vi

1Y 7\
v~

-
|

Y
() =

-\
V1

i

[ &)
MLL)




(5') . [ %10)]
;{-(‘..’\ -‘.ﬁl\ \ _/ln-\—\}'l‘ ~. 1 %)
| | "8 P —g— u—-tb\) s AxzLY
O———%@# —0— —O
lt ‘ .
' ) 'V\ ’ﬁ/ (&)
lo N\ [ N
LID\= |—ati) +rlf) || share &

/
/\

()

P 2V in
\VA g

[one \ L nge AT
\ ,._v\{\f\%b\g /
N S ;

Cl\t‘) = sl t)

lLD w'\'?ur e ﬁma«'Ho:




\C ) " s iy
/ G4 U 1T & Xa2lY ,
O —0
vIE) ) A
O ) ¢/
S
7.0) = — R () batat)trie)  |stere o
A J i
\‘) :IT\ZUT) = X (%)
T )
Clh = Aulb) |owtpik e
- _ o~
i‘ttx | = "_O\a ”]9 | i‘&) .-\: \ | l\i

20 ) o |Lnwy [ ol




cm—

—
~
N —S
,\b l% 1

‘—_l
— L —J
I~ D |
Bl K=
Ny w >

\ .

y /
B -~ TR
o — ﬂ- 0
o <
Ny
NO

RN B

WL S

= A “
= < <
n
[ o J)
=2 o 8
NG ™)
Ny W e | e
“.\
)
QS

|2t de ey,

e

of IP\T

ATy

%
Az lt)

C~ Cry A

r~

LG

()

clt)




0) (?_Xé_-—? N (9.._)/5__) 0352 : V'S O o
Y Na LN W xS g K C
M3 A g
_ - . O .
AL E ST SR | B
° = N ) ) + } lrl t\
% J,t) \ (2 M A3 x%t) oz vY
-ig (.t> N ‘ A3 A3v (3 L \1(3 < - LB U

XY O A Y Qe LB & g L) )




L0

1Y)

T (E) o

\




Trowrs Fer Aumeypm = —— = ——

(¢ v § e\

X Lo) <o)

bo —€
Gs) =  — . = —

(8" s am 8" & vov ¥ a5 & Go) cCs) = bo RU)

ccs) +Amao sl o T SC ==

PC AMC ’ .
at” - O at | Y 0, ()

| |

—gp—

|

~ 7(‘l

=
v

)




(o, [ o S
4 [\ é— . AC’ { AL\ .
\ dtn) 1\ 6\ At'M \"T e + 0‘\ Tt\ T ac (_,k'C)\
~ W S T L O
] ol N
\\// \v C‘fa}(’,\\y
LMM%M*
o 1= - .
Llo= Gult) = LY |y 1o de )
- ’ p ’ ™ "
A [ E)= ('_'— \) v\ -L ,C’('t,)
" \\ / Aty\,l, ) — dt“’\
b4 Xn — o+ = N A — Rl A rih)
T L e CT> YR (D117,
N Ne——
/. \ — - — N\ — ~
2, L&) O WO -0 || 7, O
.Y ~ 7\ O
X L) OO O U e ;
0 — ) ’!— (’
n, L) 6 0 O | xmt) |
X‘r\,“\") (o) C'U\\ ------ Q’i\\ Xy 16) ©
. ) [y NS R (D




&

X

\_—)

B

)

—

Cc

o)

L




X C5) RAS)
6o @ cCs)
() = — — =
STy B ST L s + .8 & By R \5)
, = =
G ( SERAMESRERI T () ccs
LS) —~ f:- oh4 e ~ \D- ¢t ¢
("¢ am S E v s & (}\,bj) R\t
‘ _
1 %,(IOMS"“{- + bis + &




Tr’w:ffr fn — Cleke Crue







,\
©)

®

7{1‘£-t J_ 11\,,() —L ;tg Lr)

4

O— 50— _—@——/——*@M—-—o

e (©)

n

(2.0 ] C o oL xw
/
L

7, L6 b —a D

S




AN =

M1

S5 W1

(O

~

—

Ch AT

:‘

T
|

WU L)

UL ) —_—

v ]DDTJ

U

s
\({')

L)

g

- ’2‘1('6)_

{_,79 .

U/ -
d L)

A

U B

|

Y

-

\L U.zlolzt) |

~
—~ )\ s
\ -
(23 &
. * .V-l
(>
ﬁ — — \
~ &
|
)
w
-~
V‘
)
x % B
w D <
~ . d S
“~ ae <
fum ST S
N— o.l'l\
\
N
\'0 )
N




1\

ACs)







N
x
A\Va)

\ g
I

AﬁXcM B u0)

\{ (,.&)..:: C_ﬂ)_&_p MQ))

ot o B o))
= (A
M A) BUY/
L
- g
Y O={eGI-AYppIUO)




o6w
-~

qul,\f) 7’|}‘L't)







A

D § Wl S——> ¥

© N

(t) q

\
¥} A | - p W, I | ; a1
U D7y (O | M3

bt td
o

N
Ur”")/ \\g,»b.{,lf)




X3¢8)

WV

Al
e

X (1]

[ G

%y 5

| A AN
)

é{?” —~—>| Gus)

Xe
X~

| ¢ 6o (=
G\—

-
el s_
XN VA;.I
<
b
>
\I/.
/u/ -
\.ﬁ .
\ {
S
T\ —
(< =l |e
| <« )
R |
S ) )
\\f&kd\

{l

) X

——
G2($ )

|l 2 reVH
| Ve /pnta)

N
— 7

——

QS

Xy H)

| A FAY

L)

VATEA

/.

/)

L™ B 4

G~
EXNGANTS

(3

o

4
/\

{
—+

/
r2 .




DN\ -
REs) P J +
@) (O——>
N
€8 t
we) ] = T -
543 %
RtsD
—( >_> —>
, 5'3
| +
[ WL\ O
N&Y) )&

5D Gt 12




Sth

b
Res) "= 18
AW/ I A W T > C’(S)
§+ 1)
A8
53 Gr 1) A
il e § Gt 12) 1y
6 \5"%‘3/ et i'iy
6 (CF IS + + (5| )

v L ~ e .
£ 654 AlS #1995
!




+

G.LO)







P

(v-0

CLs)

S
7

£
b

J-C

~/

[AV I

Crs)

a
7

St h

-

S S

S+3

~—

4~

S43

Dln'\

D s N
K€D




Resd

N

3

v

CLs)

1) (§4+0)
.
)
\ Ty ke




A.\_/, \.M./, A\../ o
u u u M\ e
M..L/ N \rv A / N ”LM\“ m
2, I g
ol 3¢ ® i 1
& ol ¥ X
& —
\ —
< \\n\ﬂg
o[k v 1, [l | L 3 |
DX N & ..f\T & u,v _.“. &
e D3 A
9] - 1 v
\ o/ 7 A\ % W i
D
) ; .
= | N
) “
- )
*
>. & n
/
T ~
(9 V\IV\T V\ N\ V\ /
7) .’\ y N ! r J f N
W ’ L\.
(O 0 v o
\ . & N (1Y
+ /
) , N
\ L
N N A N
7 -..) ~J &)
o~ Dv. V.




\ G
. Y=o |
) | [ 3 "ﬁ\ S y '

S43 —50) 7l e © > L)

S)if\
] V//__/v
= . (/S \kSK-L) \
Seb v <7 (\yZae J

L /




A M
@
:
o
O +
™ N RN
U or o -
»
{
usﬂ
=0
() r
N ¥
¥ 1 Y
g |
’ A A
T b i
A A
ﬂb. Hl [4 N
' -
N b
“ 7z
0 S <
O ’
]
+ 2
| A4
=
| A4 _
- g =
I -
N A
0 .le_ >
- -}
D
) i
! AVl
Q7 ﬁ




\'/r b ] A ' 13 y ) = o
‘ v Gt V < K3 h —
— 5 G, AN I G, > > —
Q’ _\/( [+Gahsl
V)
H)' <
Ve
#
R
W< A B /SR N N [ gs <
— O G S0 6, SO o
Y
Mo
Ve




I

Y~V Lt AV T G3
—(O— G =502 g, €, .
< = E \~ (€G3 Hs
vl o L
P
Ve
B K<
R
A APENY & L+t ~Vz i G
_Q. — > > —_—
! —/ Gl |+G‘\" l’f‘ia“;
\VI’]_
HL <
Ve
<

#1




vy (4}
5 =
ol & 18
o + ol v
ﬁ ﬁ
s —ls
h + A
I - T
00 (')
4\ 4\
PN
~A \o -
" T T \UJ ~=
Jw
# W
D 2
Qs ‘
lm\
AU| —
v UJ Y
Ul = U =
N ' lwm'
. (. § St
X <
ﬁ,v \ m,v,
Y P
Q2




Ys\oo\é D-\@OA(GW\ & g"jlf\d \//‘\0\,\) Q\(@r

B\ed¥ Qiagyam
Ja 11X Jea, X Jea, &
> & S| & S| G S
C,)'\gmL Pl G\m\;\a-
Y - r~
K 6\ \Y'?’ &P s/:\l &3 ;}\
C % 56 50
C
R ‘ T
O >0 >0
A [
T /
N2
R 4 , C
+ = G5
O \ >0 >
A J
L\.(S) /
74 N =N P C -
= S §

(P

1 ©

// i
>
(DN




YLl LY 3.\4 \
\ _é: ‘
Y'Lt) ¥ e )’5 &k) — _ —\
C/RT 7 ° L+ % )
) 4 eV — CLY)
— — >
- S
1
o Lo\
Cta " X
o e % e oy W \
- % 7/0 >0——>0 = TGAR)
g
My ~ YO T : <
J T A A s )
e S 3
. |¢ \
LA By




c(©

~ I (2 .«
O —0——0—30—
NG, ) L
\— . S3EN
N r
o\ /7/('
L~ < 3*%)
L ARG \
W) 4 e T L s )
S T S




r = Ly
[ ]
¥ =2 o
AT k=

P e = b |
F2 1 fon 6 oay | | ‘
7= b F3 0 | Y
R T IR et
RS O vk
== \,])L\TV"““—{’ Vzoly



P83

;Cgﬂ S [ N —-\ \_i; 0]
- N Y '
o~ |-
| = NN |l
\ N\ )
= || 0
To 6, 0 r o O JLa,d L1l




C 4 }"'1Sn"'\'.l)h—L5nFL—\ bl < 4 by

Uy = wl :
_ S WmS 4 - THS 1 QR

\Jf"\ \

—_—

S

/
1L
- Sl ™ bys )




cE)=Cho by bna J |




lby\",

;LL
Xn-

S )

"

- 7
1 -
o+
-
—_ - - <
A
L ——]
el il
[
S
( /!
_r\v \\ ”
S
/|’
\ A{ \ o
S
J
( L
]
T )
r ~N
- ,H m/qh 'S TM
L




b

[ =4

(_;E; ‘bo %

9L,

V

SO~

rny/

C

Kx /7L’ﬂ-| /Xn
o

/7( ‘

N

—On4

[

N\

~Un TAna

\

NN )
N

D

NN

0J L1,

L |~

T

ri




e\ " n.-z’

€y :
W = (g Iy o v0,s + 40

L4

[ J+oam S+ .- +0,S"H 6,8

MA*]

-
kl"”’ls—I by g’l—\ 'bl S 4 beS

AN
J

| N\ 1y
Y

I\

=
N

s

'('0\"19 “’Gn.z + .-

/

_!, ( - . L s N+ —h\ (A(S)

.- s Py




14’1
Ladi]

) = (S 4 Gry 6% - 10,57 &) C 6s)

N\

AT )
"-_ kLM S" -\-_L",-)_ gﬂ-

4 ™ +b S kb,

—n\ v‘\ \’,:,}
s/

W nho gj\)g—t\) 3 s‘\hg*'
S ~ — = /\
Py | . A } f—n
G s~ 733 DS
LY
tTholo
S+
L1 S
| -Q(\
A vl
~%
(' aa S
Q""H
< ) O
-2
ya r\"l
v ® P ° “An4 S
4(7“7




OIS

b:

2Ty + o + :

o r1 + x3 + 0
_ (101,'1 + bou

= I

o

n

.
N
-
Ss
A}
Y




O

— Ry &KXy
v
Y _ (N, Y Sr\ (-\r \
= N~ - A [ \J\;J

11




