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:. Fi'i ZULO COtro/1~ and dLOO se... fiO ~ Coto'-f Q/YI., 

-/0 rLGK,ltvt ~s : 

¢/ - ¢2 - ¢3 - ¢1 = /gO~
 

t 50 Choo ~ ¢z fo so.Y/-t.s fJ '-t'his 
n7 lJ1((WlLnt. 

UjLol ccnrLfensa..'/-J'CYYG is osed 
iYL JU1Uo..l fo Shorhn ,rise, 
'it~VVL~ d..L c r ~().6 ~ Wo..vt y, en f; 
ovt.x:1toat) ani- iYL jtYl e.roL to 
o..pon ox irvu".ft dvu' v(/)(-t Vl MyiTr 0 L­
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COYvifW6 a'hm :
 

~ is oser{ fo iryYOV~ "ttv., s-fea.d.M 
-sfa.-fe ace-urC<..c:J oj~ 0 v¥plJt ~VLO{ 
its utut ivcD/-{VW . 

JVC 

----w--"""l't-+-----~6 

role..- clost, fo or~~ V\.. . 

• ~PP(O)( iJ'Vt"de.s j rt -ceral c(fI11-t-(J,L 

• ct. zero is rw..uri nWVI by so LftJ().t 

'It<.. e rJ.rn 0.. rvUC- n.D f trrIJjL J S VI.. a -t 
c;i~rCo.n~ a.Jf~cU-ri. 

CetYt,si d.-er '--I1te-l(ev"ai/~ eKample V1J~ 
Ld.3 CArntf e.nS '*01'\- : 

K. S+2 10 y(!» 

S-t20 (TtS T l) ell 51-I) 

12[,} 

. CI(); Se.-cL [00rka.nsr Fv r1 c-\f(m ; ch. VI oft H( 5, ) • 

_ k GtOL. _ /0 k (s+ 0.1)(S""'2) 

I + (~OL (~+O.OI){S+20){'ljSt-I)h15-t1)+ IO/((StC.I)(S+Z.) 
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:·);.rvv kGol -g1w..- IOKcS+O.I)(S+Z) 
s -"> 0 (+ KGo\.., S -"'> 0 10K ( STO· I) Cs+ 2 ) 

Csf-i Vl d CCI"r\ ~ i bu\f1 evn 0JYv\.., 

SmoJ.t)
 
=- i­

ie" ~ sh~ sfaU (!k((Jfl Of ~ cL(j)~ 

Loaf S1f~WIJ untie/\. La.) G011l-ro{, is 

__Vt_Yj ~ oJ.L 

S()VV\WL~ ojqtflJJlol Y"(J!.LD fn [eM<'..-[a..q 
C~ trW aXon d to I ~ (A!)-lVl.q YO (}t [tJ uJ..o : 
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TJUlv: 7Lau 0. zero IYYL a., 10 IL )I. 

-to CGlnCtL ils e.ffect 
ie. 

G(~) -:: 1 ( ~--1r---;s;J-H_rH---,I--- 6 

{S+T',){SlTa.ls+a~ ~ )( 

k (S ) ~ S+ PI 
S rpz.. 

/vJwtVRJl '-I1v.- CJ). Yl CeA. {u{ 1:0 U wJ.J.., $'f.JL ()( ;br 
r htjP i e- rJ.J,U1) 0.. vul 'fi.-L ~ a. YVU W oj lfh IA.t r0 &.. mOJj Ite .e,)C dtu£ , ~ ~ dJ...o Y-v(ha VI. cJ..j) 

.udeflir'LJ by fo.~ oYWvt \.!haVl ~!Lant 
Jrtf Uts ! 

lhexeJ.Rf\.L) You SHOUlD Ui.rJC[;~ AI\JNEVEQ 

UNrSTA-gL-E -POLE I-
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\,\J(s) l S-+ J ) 

$-\ + 
5-+1

1-----1 

:. y(S) == 
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/vc. arirt.V-tm) il Ov P/~ -I~(O can.cefLfl'l-tm 
IS rwt 7Uljat) d.A.YfUJ..Jit w C.~VL art"se. 

ie . G(s) = S~ I 

kl S) = (s - I + E. ) 
(5-t2) . .. . 

sV n1.W1.(}. Y1: . 
Koot Lo C-lJS fe,ChV1 /9 1fW -fly avw. ~
 
O-vzrl ecmvYof{m d&JJ~:
 

· 1tiidc) tar:, j 
. u ~ e-s II y J IUJ of '-fh LJ YVI b" b~Y-wef.;V/.; 

I0 C;{)..Y-t rm. 0{ drrm /Vu).Yl..t r Un anoL 
coY{Wfrnkj Y1YYlL YUlfrm.D-l· 

• vuff NYlen S1f111.1?1...; ~as. are,

t've VI. ill fUi mfJ 0/ "-t!tL OU 'It u t 
'h~ LShf) impulse) Vf.j)f~· 
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QrU'l LO~f -¥(1yt~feJl rt1.e.itW\D : 

yu,) :; {§ (<;,~ WU,) + ~ b) kU,)] r<l5.J 

CIQse,d. L()~ ~fm SfM fut1 C1'/; O'YI.D : 

(It q(\*0t(~) = GIS) WI \,) + Gl~) tll.Yk'lS) - G(s) K1S) ViS) 

C. :. Y(S) :::. GIS) \'Ills) j GIs) K:B) ~(s) _ Gb) ~S)I ViS) 
(,: Ir6ls)KlS) 11-r6(s)~lS 1+-6(s)Ko) 
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V', $iv t bIA.Vl CL- rtjee~ m().rLJ.. \f.va.~J itl-J..!.tjwYl. c.L ;
 

(
/ OL; A.~f,()nuvt;J IN'-- lilia-vii y X R J 'flu.­

bt.;r \f?uYlJ 10 tio is fa ch(}(!)'X.­

K = i-. if a.II 0 we,o( 

110 wt,VUl }YVlYWto..t(tr Mv1J tAJ ~ ctw(l)~ 

I() ~ YraYl'F'JIIYLe-Y-HWL bLlfw.-u.-VG 

W IlrLd. Y is n..af tL ttlrL) fA. nc{ $ 0 

f1Je, (1ft S~e,k. vi, 'ft1.e. 1f-d 0]
ciA s'l-tJ{ba.VLU. IYL. I..#v.- o()/f'/t . 

CL·. If wfl CMOS{, k(5) s-veh Yha.t 
. I~ (S) I >:> 0 Vs) \.ftt ~~ 

~ !aJljl/ 

{ ~ I ~ 0 JOocL dis'f.vibo.YlQ (~M-4~m 

(~(;s~ {~I JOocL ~o.cbj 

I '0} IN I - j . flJ J •V(s) IV bOJ]... 5f.VUo1. I'UlI'<;<. v.t.rvr IfYL, 

t 
,"*,-t tHett {f)IL Y 
of '1ft e, c/v.JIJ.N-rtt
 

IYlr uIs i j f\H.v. Lo of'
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G{OA ~ ; 

O~: 

(+o mo.ke 
.lim- S	 K:Ej K' = 100) 

s~o:. If WIS) =- (J ~yt 14 (t):: /00 t'J./s ~ - tAl =C).
) Jss. 

t II S te,o..tIJ..J f)19.tl':') rAIJ 

J t JtlS (Mr-' 
(\,Ow) wppo,'r(. /I\J [i;) = - O. I N· m. > W(.t) =-~I 

'fh.tYL	 tl ss tt) = /00 + 50 C- (Ll) 
J :::. 9S- r' ad.../ s ... tAl ~-(J). l 

~£': ¥c,» = ;- (; (!;.) W(~) + ft IsHIO Rt\.J 

( + G l~) l:::{~) 

if K.::: 10 ) 
A. It-	 ({t):: JCG Y' (t)... It\l: 0 .(t) ­'j)s - I +A~ /0/
 

fA S's l-t) = -g rJ ft) -I- ,( k: r ft) = 100,'{t)+ §Q (-o.t)

J I+A~ I+AI(.	 }O/ /0/ 
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OL 

r l t) = 10 0 ya,d /s: 

eN (i) : 0 N.m. I1Jlt) = -0.1 N·Yl'\. 

'? SeVlfYd;.vi 
, 

tM . -fo ELa vtt dum~ 0-11. rJ.. 1Yl 00& tt'l'1q 
-({	 e¥vcYL: J 

SlJfP0S<- 'fhf). t 'filL lUY-ual fLo.vrc ckv; olJ-rL 
flYWL O()V mo00-C i 'itu- flfA/IlIt by £'q(s) 

( it. ~lJt raV1.t I'HAtdt..C" Gls) 1- &GU,) ) 

dve.- +0:	 rna dJLt..'vlJ eN<n 
Uri WI fU'Vl ~ 

eha-rtf'.1J lMaWIJ. lUI/:) , 

;rt OL.:	 tAll. s~{i e,lwo u. I<. == ~ (if o../lntAMoO 

:. y[s) - Gr ( s) to bGl ~) R. (~ ) 
C1 (~) 

- (i + gC:t ) f2 U.) 
6 



J\J e, dtfi VI. e '-f't.tL Un Is-divi 

LOOf TF qot.- {tfYYVI- fl +0 

+0 1 ~ & 'itte (n-.'-H '0 1 
SGJIL :: (~~oiGo~ 

9 Cca~ Iq ) 

GoL. r ~ Got, :. I 

~ ~~OL. = SG 
Gr 

~ S~ot.-:: .1 

+ 

-9> 1<- 0.(() tY(1tl ;vt q NO II Id.. Y(J:trJ. 
o.Vl x o{o t,rfQ1, in qOl.. 

GrCL. = GIL 
IrG,K.. 

(qt- he,)I(GeL + ~ GCL = 
I + l C, +- SG) K: . 

CGt+ bG)ll 
1+ lC:tt~6)K. 

~ CAlL 
( I + (1 ~)( I + G K. + ~ qt.)•• 

~ . SC1C-t- _ I 
~ ­
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~> bJ i r1 erWfl1 'J Ik I .) '7h e. 'l,U1J) ;I..;v', ~~f 
( 

f 'k dox.rJ.. toop ~Wl fa eXrOY if/., 
r 

q can bt rrLfLdL VtJu ~) vV ~ tL 

¥YYV 10 (a'l IVl q ,'s 1. 

Svrnm~I') 
/ foor- diSy'-';( bo.nu r-~'td-Im 

0el,Vl Loap ; "poof Se.Vl/~I'/.iv'i ~ fo ,laY/.t U'(CVl• 

C/IH'Je..) 

clo~d.. l.oaf: jVlMt~~ I ~U'i» I Vs t'o/V): 

-jOocL di.s{v{bo.Yl.tL rtJe-e-'hm 
_ joorL \f-ra.c.k.I.-t~ 

-~ seV\lJ 01 fLOt S(. ((.rc.}tOrrt. 
- ~oott S~V\J);UII,tJ -ro r latLt f/((01. 

l~all) -f 

NOTE : IAJ~ (2,0 v Ir[ jrz e,Ylt~ / {( l S) J Vs b 

no INe-vIII we- fl Vl.O vtJ (J.t 'fitU.o n1. C4.J Nt> (s)" 
;",­C~ ,.­-: :~j; AA~vt 'ttu. ~(;wt vYlPt",bu., )11 $~ 

tZ"ee",",' cernt j lJ { CJl/-1 WVJ ( ie. . /Yl [0/at e-tm In0 L) . 
~~ 



Ffj vU't1 f(UJpfYl/1A.L
 
( 

· VvovJ 0... !J.;.vtUJ.V ><tde.""", rlj)f~ fo y!'n osoicl..o! 
irtpJ ~ ~ d.lJJwYlf f'ujtJ.LI1.w.JJ ' 

-vLt) IX'N-O¥ , Ld/{t) 
'> S1~te,W\., r ~ 

IiYI'I.f <J IS(..., V-UJf WI4-l. h. it) 
'!-vfA.Vlf)F r~\fl~rrr1J Hl~) 

e<YYl v0 ( Li'tt O'VL =- d:rit1.-f'-rrAl: rc-{;) Jhe;) 1A. (t -7"") 

!von} rio VJ '-Itt.t. ~ i tWG -..c • S"'t 
n.JJfmrL b ~11. -l¥fmJ.yt~~ 'U it:) =- e 

~ Wk<N.., S"~~4Cr+ 'w* ? 
ff r...O -_!h (7"") eS*{i--r)J.-r- J D 

= f
DO 

h(,-) e-S*itl.., e, s*t 

= H(Sit;) eS'--/;

r:t),', ~ Oll '/pvt, i~ ~1.LiuJ.. fo Yfv- iVlf v t 
oR-JlflW\LVtlftil Mil lhfW-i h'1 a e~'4-
Y1urvvbUL HlS~). j 

:. 1("t):= !H{S~)/e(s"f+j+H{~.)) 



3-11 
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ult) = ASti'yt, w.. t

(
 

= : (e)rJ'-t _ e -j.v*i )
 

J
 

efVltt:. tjAt) = 1;- (H0.vlt) - HLjrJlt) e-jl\l ..t ) 

=I HLjW") I~. (e) (1I('i+ f. HYvl~ e-j (lIJ.tffllfr·)~ 

(VY\'tA, ~ jo.ut 'ftta.t 

IH9~~) I=' / H(-t lt) I.el.vtcL 4- H(Jw") = -4- 11 LJw'I<-)) 

:. ~ itJ "' AIHLy"J ,) lSiYL ( W1- i + f- J.t9w1<-) ) 

:. ~ Of/¥ vt yLt) is a. s:1YlIJ ~o I~ ().. t '-ft.v.. 
SOW\L. h IALVLc:1 oJ) '-ltv.. iVLfvi} PO i~ 
9euYlJ J H9w'l) I ,,~~ f klUL +H0'w*) , 

II'L 'f1tvv CJ.havt) we, ho..Vlt. ;~ ~ 
yVJp~ rJvv..L fa Iw.'y... fAt e,rrn. oU.'f. Cn1D ­

·· .., 
',:'-.'-­c 1ft jtVl1ltd) Yts);;;. H(~) (,us) 



>Vff(J 'Yt 1.A.lt) -:. A.. ~'f'll1JlI-t J ~ 
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, . 7A(s) = Aw· . 

sz -I ~.Jff 2 

Now wp,a<vG ~t Hu) MS n,-f0(u, @
1, )pz. J •.. ) rtf\, ; '-ttttJt 

YiS):: ~ OC2. 0(
+ + - -..,.. ~ + &(0 . _/ ..s-r, s-rt. s-pt'\. -J- (){()I -

s'tjw. S""" 'w'" 
(b~ flJ/l~oL t/1.~O'Y\- J 

~(Anrnon.) 

:. rtt) :;: ~ e)" t ~Z- tY:t +- ~,. + d _el"t . n
"no.'?v r;..( rU>f n'V3L 

+- A/ H0'vV"'!';1Vl t.v·-/; +- f Ii LjW.)) 

II itrl Vto ffl11A.L "JI '#u, ¥ iu1'\) is 
--gI B0 5+(l btL) '-IhL ~ \..flu- Yl,(L'f.;vvJ., VVJJf ~ 
fA} i.Qi dJ,.'e, out OJ) -t --'> I)(j) f.1.-o-VWI.J 0Yl ~ 

'-.fhL JrYI. cui. ( w PfI'Y\fJL ' J 


