
, L^f l*tu tr^*s &rrn- D.. LJt^ N\1"..g
o*
c

-L - Lwtrc/*clto* t'L i-*1*-wcf 6f6rt"oirt' ana7s;s, ln*t b*x*z-

,,,tr[/. sr*;'{r;t ;Yb' i*'#** *d"

Fi*^?arJrJ {i'" * *7fy excu'y'*l''ows i''<'

a

lirnito/ tu clrcuit

Ne ltqc* e\-ssvl*tn{

d,41 a,t{ {l*rt'r/'c" A^r'^''ts -

rd;, ;^io-urLrc-- flr-" 
* l'-'.lt'ae 

.7ru^' /on* o q v'3)

parre,rf*t b-r #, ^*g uy circn;rfs ,-,-*L -er"i-1u'r's *JJ' dv- {ln', *

Sinwsa,.t*l '^P'*i'a7^'*A; 
*ff'-' e;rc"..t fr''" *L* -lin^* ufo""*';*

1. W ftq''-'"fl/ 'n Plw*tY 
6'fw'-*t;'t-

kfi*/t #-

^L 0*fr n-i'/,;on ,/ #/,* L*Pleee' *'ru'*t &'* go'

'---- -- -: -t - s 1)^e'
rr /&) * * t-*nhro /*4-/,f-Y,r!,';;,- ,fi =* fi'Tf /&) * * t-*nhro &'ftn"c* {4r c/w- nT p ,fi = * fi'

T :r:! ) ffifi ,ff3,,0;::; " T * r*

"&*+\"r- rnyt@-/ il*
'i**o t**/'""t" ' P' 
UJ i; rilv S\'"dl

gi** ,1'^d'"* f/*) t's L34t4/u 
-t

FG) ** / ;' lt'o',i"{ tP '/ ( il-

v{d "{t' _t

lH "/ (r;

(ts8)



7 -Ur;t s{t' frnrd^*n

'/w)= fir,itlt

Ext? /- E ''l+)

l.* gruro't''*AiJ

uL(t) = 
1 :

3-

170
t*

-L
-5L oaf e 1='L-sJ

o

f
q 

-

4

S

f,,*d,o*
?-o

lf f'ffi 2

f d;t
t€ 7o

{,,*s
D{,

,l^"f d'
I

Z@

.oO

-(s-ilt Ie I'
o

-tI/t*n.\/ ( -aJ

Fx.
.*

I
7

S+j

f r IILur*)=7

'drunl

($1)



5,tn * .r^^J- Cg>\wa f-.^*CtCI*.

8fi

/ d"= i e" €'J* z;r"l#
6

s+jb s + j 
b

S*b' 5'* b

= { W'bt +6 sr'^!t)

J 'fr* G"d ^J st'u* ivt /'/"; I ?

-g* 
D{'

& citruu *er*fr\f c''s wi

c6

Y)-{t.*/b&
o

/ sl*"'t
a

=_F *yr.
\s

&)

0 x o * I 4@t) I-
.S

S 
** vt)

F"- /2^ L
S +'n:

od !
--- VX

s

= =l'
I

P.F

/11
,5

UJZ F

-5 
(s'+"9

+s?'f/4
@

ob

b

lt,*bl=

Cru *J| zs( 9"+'ld

ctrp)



/-(I

b= f C'ri*^/fr-|r
66fca

z €'t . sin^tr'l *+ le'tr-'"rb"at€* 
4 

)ttv-- 
lT 

5 /

'>L o4 J /atwrt-=* s,4 *3,-* ?L

l*s* -s*o -\ ttJ 't S'

t< )-r?*{u't-\,s

#l
/3\"w

o *a tAl

g"+n)'a€

^t

b1

,StoPL

6x
: fr*& d,* "/- O"t 3t ,

/ -d-

LS\*t{/L -

2
So+ L{tS

/- Cotzt = /
31r q

(1gt )



's 4'@t^ea fY*4:: i YF 14"'" n_o

o-o

71" {,,.r/iro , I qr*auble -r is cki"*l a's i"'

frrt' {-'lt

[,r-* Zt* dnz--h+ Ilu

Dot*t
)e

o

=Lx=ff-' 17 1)

l'c,t z t#{"iI an't"dt

= b *aft aL/*

rlll1-*n * 
s2

twD



ll'cn",tf u,'

6{ ft ,* erJt =a lct)=)

f'rrl ={,s)= 3x

rft,l = I't /,r) = '[o = !

€* nl^

L

z=

, fcd"
s1

5- /f"
* 

tn- ;t"/t/t" ={

pi st'=/,;/=*
oO

l**=fc+)n rr #
6O

l[.v1
)/slt J

t' ,L /'c,t l
*L = a

d,t-t [i+t = ,t7)4^n*n

G
tlz

5

ft") =(n -t)l f<^*,) ' n I

f,rt*t)
+l

vtl

- 
n'le\

S,/,

(tq9



P*g,nb'u L-f l^4€- $t-^^ f*rro

L - /, nuo., b
God-

rf {*r*) = F t, * d f,Lil = F, L') * {f"t*l= E('J

&vb a,{e C@$h"'^t/ f,*tn
a, #G)

"/ oft*l =-

U , r*Lcl*h*d*ril--j*:: 
/ u'Ytb = J* -'

' ); t i*n) *+ tca"r\

| ,,rh=*L**#\=fu/a'
l- 'sc;'Yr- r. -P--.^- ,I {'a)t\**

---,*s a- r -,.,\^ec-\r^*=8**
Af Fut is {A*. L{\^rz

a6 ;, /rt
J lru\= of 

;7^t)

vl,r^"., " oun;:s a- aub*J ^'-J 
e> a ' r{ uve' (d / zo\*'

-x(5/^) dX - LFLr-- d

ot"

I**s
A

*xC;,
e 

"r{X

C tn'1)

/x- n/*'fu*
/ [rt"*tJ * "f 

/*)



*flF
st,u ,d7r"/
i tt <:V'"'*'"tt"'o

wf#" #* J*fr*,lro,u *{ JJ*

n{ @lren frY^:*s/*'-' \-

L^pl.ce-
G"y**y
tr^*, {or*

6{
-!* fr^"l / sin zw,t sd,y f'*fbr"

2a
4

N;L

S at ct'

tLsivtl f/"*
.J

L"J

6)"o*'I siw L,'rh z +fu-

3- \'{'.^<- 8}^r3h
F"{ ^I^''- \"^*sf'** '{,- &bil *-l*'*

r4l (Ls) \5 \\€- r-^pt"a* *T*-" 
:, - rzrf, ^l*

/ f,f ft-^) wLb- *fl 2 f r (*-^) vqf$-'

B\/s *Lt_^)=o 3--_ t(a .r.oL utt-*l =L g(,' tz(
cA 

r €t;6
- a L Lttt-*) l.^(t-^)] =ol ilr:t,

ilwe{'ffi=*-4'z*'fu&"du't't^^t{'*x+q
t / -+*2 /+8 \''*-:

fr s fi -> 
a / )t *=>a\ a*Pk ,

') ,*^ , ;st x+ f J^
/L+t't-^)*trfi! +

t '1-a'' 1'lr tL-"i'z-lru)€\lx=?fF*I

/ tf c.ril =+ F(+l

(itfl s )



ici €xW 

-

t)

f,^*l @ ,t [r^, N{*+) u.tt-dl , @ / A@ ut-t *z)

t c-s,rb = * /*.f [urodt*,ot.t*-8=U?*.

D -/ o(+- L) z ,[ Atr-z+z) u,Lb-4
( -(Yz) -: L7" 

-- -?- u t.,b-z)

A1- r**r-€. --' P *+
tF VC) i5 {Le t^P\e'ee \va'*sfro"rs

/ La*tful =,.f {?ul ;"/t

= lftil e'

/ La*PLilJ = F(s+on)
r

EN,# fi,"d

r$) , fl*

[*"'" *rt3'

, SarQ
,rrr,i = t'

t s *oDt +tn\'

t^l
/ C*t wlb =

/ sii v,rrt ? #;, * L { S;*,fi 2 ffi'

qte6)



frr** 9;f&re*ti*{ianu

G, t/e.{L tA*# F6 is +h*

C
.. t)_

/u = ( # ) lt = J tri)' v = "f4*)

^r " *s tn\"(t
.#u*, / t#: = /(*) a'tl: lru) x L

- eno '/t* ., fto) + tftws
o

Lpk* \'..**s*'*^ ' & iI' J**'"*ltvn 'nr

It$:=H;ubrr
'6 ,#:f'^'"/ #* b -Po'^i 'z ur'< /t/

'st ' *st
U=e-'1cJuz*se

s Fcr)- Fc')

o-n 
, -.., l^re- \r**s&** o-$ S(-t") ,'\}.,.*
--[

ee@

a
ao

'Ll:-4rJ L 
\ afl*) -{c)

/t*3f-:rL:'s
,.F1 zz 1 *q r*r-\ *S-FH*FG)

( l'?7)



+E

*rS$3' 
s* F(s:-s*-'f'") -:*"i: _:{P

folrc#*'P"tlo*'XJ;ff*'.'J'b/<4"*'-*'vw-
'* . f, ,A =6ca)aa'
Y +tJ =t /9til=6o)

?,'2.,y'1
Sy (s) -5y cJ - s$t') - Y Lo) + s') (s) = 

* 
-

"s

)rs) fs=+fl =? + YcJ =
S (s3+.y)

4 f,^J {r'* w'h ;/ tol = -d yinwfi ' ltJ : t -

si,.-*i=+"fw

JB;^ w-fr = ** lClHl= -fi

-L (sl ta 4 -F
N . , shr. 

LJ sa *J'

{* frme ,#fl"'J
o-n- {"*" 'J W) 'fubee -t^*i, f-$* L-tufb€e tuY"t"

tv^^s{r.r* */ i/s rul?"'-nl ;'

€x
G

Lt Fls)-f.nl
U\)

ff Fts)

a'**#'
4l,ea

L L ! r*,'ttJ =,i[ !* f-@ J.)

(t1s)



-ra i,4,teJ",-,,be fr.ts b F"ufi h/w L{fr e- z /k") t ^,"

/.* -- Pt*)/t *-J J'';i'U + af= + a;b -'z dt*-'

, *st^f - f-!;b+toilt/ t I?u)MJ 'lrfa: "/x ?+ u ) o b

oo

f* {h* $ot /-e'* o'n

uA*#'! +1" tt'* *t

d* '*rt etil^'Jt,

6

d

o{L Ar--0b

6x€

tr^u:

t t't{r *
r-/

o

I
J

rr-+
t {'r"&trls?LA

3L
S,

I
2ea 3

t6
3 5q

*l*o) /*2 o ' zk'* ' #* rto/ t*'* rs z<tCIt *J

_l-_ Fcsl
5

d* ,Yvl -l^^J stJ* "1 #'*e7**io-

{ =- a V;rtJ /<'-t J-n' *"

/ *zo qive;
2\* Lr' J

I tl'/-ut*J= * 17"' a'2'{}

IT
a lL'-

2-T
-)ltrn

---
,S^

( ^t \ trcs),[r)fLq.{'t47-:

t(tqq)



D; ffr,,u,^*i^1f"",7- F"+wcvr-c Y# /- J- 
^l

ff Fti is $-e t-f\g^€e. \'o^.r^-s$*.'.,-- "+ 31h)"-lJ'--"

Fcs: = l\a;- ;'r*o- -Ll, r*ayerrt fia 3,
T^#;nq f/* ,/uau''-/it"a N'>
'"""-';J ": s 

.A r t_d. 
oa 

il{rat
/rur* fVu ?t;b)rtt - "l 

(-t Pt

/s o'

; J [-,t#eb)J

m,*ol t"- f'*1*-J /, /frr"'*"ln rL fmP**bl

brOr**
{ -lFts)

{tLttil\= 
* T
$ilrrt *7'u/ru'- /"J' I

,/r\l-_-l -t S+a.J

I

(s+ o)'-J
-

'*3EX
5a* /ttf:

/ Lr" t*)

/ ts;'*t ?

2

L5*3)=
.L5

@

$.x

6xB

( zro)



,ac 8- f Siwb
^'4

Po f'". t

I Sin-aiz f fcrl/s+_)' - oLs

/ T - s'/ ' -.- -r' -st+o,'
6x

4=:

f* afat
ttss' <L

orz

*,/r'i'&il, T
-a
,<

g P€renir,€ I t t- bs ztt

-

+
AAfrt +)a"/ L,( saq'/sIL C-a

t
[*

I
SLb

1>
c#

= [/*S -; Ln (s"+')] h1 V^,"r[t'iP\;
4a-n

+ lzLws - 
L*(so-+*'T

a ( Lnso-L*Ls'+*)[
L v 

-cL

\ f L*(#)ll. =r'-
Tl-

ffi*!7

i ( r*t)



*IdF %." f)oru Ac

fx
ar== Ft*/ / tul fi" /Y^'u b'/a".t'

Dt-f c+)

lo

5

2q
- r^ (t-,,t)1 "

2 l.fl Lw(yJ - w-uru ---J

= lo ulil - 16 u-{t-") + € Lttt-D -5 uLt- t'l)'
la [wA) -*(t-''sJ + s fuft-?)

-- Y - +?;'s +? a"- 5 Z"
Ss

= # +P z" (a-+ r) -+ au*

Lb ; -Ls s- ;*s=T 7L - s c

F(,t =+ (t-a"s-;*)

fk)

1 (r"z)



+F E r,*d fr" 4k' h**sfon* fu'S-rfu\Arc' b-]*u;

f,,@=

f" Lt) =

fitH z

z ( vcc*) - tli -O3

*Llt+7
-L /)
L -Q

.n" f, t*1 = 3 lvc[4) - "'&-'4

frLf) =(t4ttil [ w U *t) * vG -"r]

fs 1il, V-s) (*(b-ilJ

{rLt)= zw(A) -s*t{-r) + r-'rr) vr(t*r) +4tw(+**)

'+7 uL*J)+ /'-tu*d +t t Lt:Z)-3*Lt-z)

=Z^L*)-}*Lt-rJ*qt!-t+\)u.$-o+qG-u+,)ollr4
+4w[L*r)-7*lL*O.+(t-.z-+owLl.:r_)-3\^R-")

i1 
\ ttt ' )-quL't*l)

44U-?-)vl}*il+Eu-&_L),+7u(,fL*|)_7t,r-Lt*z)
+ L*-l)tttt-?-)+ZuL\-z) -3t (t-'?)

Fcs)=Z +; +t-+ZsnLiuo+;'- S 5 S'z- S S' ^>

+!-.t - ?t' +! z"* ??'s- ?A"'
=- + - ?, ?,*3 a's

(L,9



ry F,^o{ il- t*fbaz- ln^*'fi* *-r/9-*"-' 
L*&ut

fot*t * f,w a-f"q * fsw) d

t'ft) =*2h+8 11*(3 'l*:l-i, 
'

ll
ii\)tl

fz(t) = **tt u6l z$ u#*s) +E ,*&*1iA cxL**s)

Frff) = *L(t*l w[,f -r) * zurl-f -r) + aLL-s) L"{t*s) + 6 ' L&*s)

* 8*tt*r) *t*{$*l)

fst*)* 't p(t4\ +>3

:-fw) = du-Ct)- {wtt-) d 2(J,-t)wld,*D-..,rC{- il+zLt-,+

t,tG-S)+6*f-4)+8c,-G-D-$*L+*3)+4utt*9

. ru)=+ #- ?d -{5* ?t'u*f
q- 

=3s , .{ attTe 'r rA14o?. G

,/- L
{ail -*3 ?

*se+ -35
€

4S
€

f)
b

I F,f ?rJ
?.
,4LJ

1t"u)



L^ot^* 6r^nsfor* *P u p*ior/,"c- f-^-"4".'*
It_,!t"

If PU) ir ^ Ye'rio&rc 
o / prot.o/ 7-#*.z*,

fk) ' f ftl-r)

,{cut = f}us.'r/t - f)n;;'L#* /'Fttl e'tJt
aor

7 ?r

A^5,/ -L

+ / nd ?*"/t *
2f

FtG) + {frcs) +
4

Fr rs) [r+ d'oro'*

€

toF,(:) -r-

4fr \€ +--'-)

F (sl is \!*e- \-P[*€"-
'- 
I- &i-' h P'*-r"Iic

* f,",1 4fu* *r,'r^-sfot* /r" ston 't/ic' ^W)
s [wW) - LL+t''l a ({( z#d,

frttl Z

,'u FC.)

3(r- Qol
= s ( t -1- )

-2-51
s It- e )

T(-G'l)
3

c -f UT' 3f

frLi ^--Vl-e

Fti) =
- 

-25t
5' (t + e )

ftos)



f,U)* f t*W) -'t-(**t')

= L,eLL) (t * 3 +s) t^ [* -s)

=tn l*)-(L4)..^(i*3)
* 3 u' t"b-s)

-r t I -35 3 -3s[-rCr)= _, +- e --e),, S' J

YrLs) =

f cs) =

-35 rat
(- ,/ ,-:F\*4

S,
-3s ,, stt )( t-e -: .--

flau)

fiLs)
Fct) =

4 frJ t/'* ryl*@e lY n'{n'^

t
fift)= € C*ft) -&(*'tt

t W's+€) \
=€rL(*) €e w[L-5)

t. rt*E ,L+_d
= e 6{*) *K t)

I
=g-l

-<fr -o )ie
5-t _55

C-o
l-e c

-57-l- e

Ft(:) *55 *.

(s-\)(1-€ )r(5) z ST't
ct - e /

(+" 4)



'* 6x
=

F,J #/"- @b€e t'-*/**
is 'nf*fJ ^l znszz'

fr' fr(fJ= c* -t i f ffi- &ro&u^-

fiu) =
f, C*) ?

b.&

&s* [btil - u&*zzdJ

(ost u,tt) * co; * dtqw?

bstu{H * C": (S'z$il}-on)

C'rt -= as (*. * zn)
rf

o-u fr cil = / asb u-t-t) - lc*sLb-27) vhL*LT)

fico= s '{"f - '(t-3"1
5?+r S z't \ 5'-+ \

-zTslFu) s 1t ==e' )f t:) = Azrr'l*i

s

(,f '+ D(r *w'f

(t-r7;


