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Urn bb u fu n u n rpl n Ltr p b u{fr p {ur 6 | nn pn m-rluL fr q n Lg ur rn n p n r{ pu qrftu nn rn n p url frtr

uboryulnr pntnq uunph (Uf}U ) hurilurp puLurL4utr lunuru{rupdrutr hurltul4upqft

rl2ur lq rlutr p [r h bun urqnrn n rp;urb p:

ftib rIuJ h u n l}h u l.l urtr nrPJ ntb E.

Purqdrunnmnp Uf-dU-bpp Lbpl4urlnrdu ;.ulL tlfrprunnrplnLtr nLtrbtr

puturpurg[utlutr U nuqdur!urtr urtlbtrruunurppbp nlnprnbbpnril: ftnpnr,n-

rlutrfrqnrgurmnpn{ hurdup{u6 Ul.}U -t bnh tr!urndrurlp hbrnuppppnrplnLtrp

quplurbtur{np{rub b rynutrg LruJL qnpbLur!urb hLurpur{npnrJqnLtrbbpnr{: Ltlurtr

hurJur!urpqbnn oqLnurqnn6{nLrl bL r1d{upurdur"nlbfr Urr.l rlurp4nr hurlup

{rnurtrqrur{np r.Ihlr4r.lnbpnLrl' btrpurl.,1tunnrg{u6ptrbpI qtrtrrlurtr, r't'pUu,nrnu!utt

qnpbnrlnrplnLtitrbpfr, oplblrnLbpfr npurlurL U rnbrlul.hnfudutr, pd2lurlutt

u{urfruquit bnh unuptluL, frn2nf' !urdnLpgbbpfr Ut,l pupdpur{n1un f1b!unpu!utr

qSbnh umnLqrlub, ht t,{bu buLr nruqdurl1uL tr hurnnL! tr2urLulnrplutr

unurguryfiurtrpLbpfr frpurQurLugdrub hurrlup: UfrtrtrnqL durlurtrru!, UJU

hurtlur!upqbnh !frpunnrdp nrrlbllg{nrrl I pruqrl*ph4 futrrlfrpLbpnrl, npnLp Qu14{ub btt

4nurLg Qurnru{urpdurtr pupqnrplr-utr, ry[burfftauth {nrhnfuu[nr1 ptrnLlpfr, frtrl4bu Lurtr

!urlnrLnLplurtr tr 62qpunnrpltub ur4urhnr{rlurtr hbrn: Utry qLur"n6urnnr,{ nnFnLn-

rftrLfrqnrgurnnpnr{ hrudurpr{ub Uf}U -h putrulrutr lunu{urprluL hudulupqft

rl2urlnLrlL urpryfrurt4utr h, Lr pnul L{rn, pupdpugLbl hutlut4rupqft

huuprlurpu{nrlulltubnrp1nrtrp, uqruhn{bL ru4bLh hnruufr tr 62qpfrm !unur{upnLd:
UZluurrnrutrph truilurnul.lE. d2u!b1 nnpnr"n-dr.uLIqnLgulnnnnq hudupr{ub

U1.6U-[ Qunrur{urpdurtr hruilurUunq oqLnuqnpbblnr{ urphburnuL,1urtr putrulqutrnrplutt

rlbpn4Lbp:

U1ry trqurr"nuUh hnurqnpbrlurL hurdrup urunbtrurfununrplurtr dbg unrugruqfr4bl tr

Lnr64bt btr u rn n n tr tr b n ll rul u g {ur 0 lutr +h ntr b n E'

1. nnrpu pbnbt o4rulfrL nnpnun-rlurbfqnLlumnpfr (OfttJ) lfrtrbdurr-n[Qurlaub tr

ry[LurilfrQuLlurb dn+blLbpp' h,r,24h urnbbln{ rlurtrfrqnryurunnp[ 2updduL,

oqrn u ! ur p pbnfr tr h u r.lur I ur pqh rh n fu t1 ur q ur q g 4u B r1[tr ur d[ ! u1 fr u qrybg n rpl n rtr p :
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u2ur!b1 Oftu -h n: qburlfrtr hul{urutupnrullbpfr qbulbugLhutr Lnp rlbpn4, npp

htrurpurr{npnrplnLL h rnurLhu qunq.bgtrbl hudulurpqfr r1[Lud[taulft

hn1{uruurpnrulLbpp h bufuuqbu lumrirpbl frpuL4urtr durduLrulnLd urLhpwdh2n

prxnry hu2r{up!bbpp:
-Uurfuurq6bl hudur!upq[ dupbduunfrLauLlutr dn4bp <Matlab> 6puqpul[tt

rlfi2ur{ulpnrrl' ogLnugnnbblnr"[ ryntnu pbpr{u6 nt qbulfrL r1[bud[!ut1ft

hurluuurpnLrltrbpp, u frpLuIurtrurgLbl hurhr14urpqfr rluppuq6h p4rlht,

h b rn ur qn rn n Lp1 n LL rn u p pb p u 2fu ur m urbpurl frL nbd[ db b p n Lrl :

y24r!b1 prul.ru!urtr lurnrur.lurprlurL hurrlu!upq, npp htrurpruLlnpnLplnrtr tltnr'u

rrhnr.lpnfur{n11 u2fuurnubprulfrL qurlrlubtrbpnrd ruqurhnrlbl !urnurr{urprlutr purndn

62qp m n rp1 n rtr, hu p rlu n 4n I ur ! uL n Lp1 n rtr h nn pu u m [4 u1 n rb n Lp1 n Ltr :

U2urL,1b1 nnpnrn-dutrfrqnrguunnnnLl hurrluprlru6 Ufdu-h u{unnilruun

!unurr{uprlutr oqLnurqnpbnqfr qnu$hUu!ruL frtrunbnbbtu <Matlab> 6purqpul[lt

rJfrgur{urlpnrrl, nnn htrupu{npnLp1nrL Utn, frpul4urLurgLbl hurdur!urpqfr

dnrpblur{npdurtr tr l4unurr{urpilrutr qnpbptrpurgtrbnh ur{rnnduunugnLd, [L1qbu

tr ur Lr ur p ry n rtrpL bp fr rp[ rn ur p ! n Lrl tr r{bp 1n Lbn rp1 n Ltr :

pfunril | hbqhtrullfl

qnrt,fhg durunpfrgulfrL hur2{fr tr qbrulfrL hurtrpuhr24h, unbuurlulr ftfurutrfrl4ulfl,

nnpnLnuLnbfubfrQulfr, qburlfrtr Lr nt q6u1[L ur{rnnduun lurnurlurprlurlr
hlrrlu!rupqbnh ryuutu!utr mbunLp.;urtr, purqrlullulr.lr !urnur{urprlurtr unbunLp.;urtr,

nnpuuLn Llunrur{uprluL dbpnrytrbnh, urphbuuntulurtr putrurlutrnLplurtr dbpnrpLbp[,

MATLAB ,.hurpbph rffrgurr{rulpnrd hudrut1urpqlu1htr Lufuuqbdub p4ulhtt

rlbpnrytrbph h rlhtrufhu hrurlurQupqbnh dnryblurlnprlurtr rlbpn4bbph 6hz*

ptrunpnrplnrbfrg tr rlnutrg r{bplnrbnrpluL tr lqirpurnrlutr t,1nnbQun dnrnbgnrdtrbnhg t,

MATLAB r.ffr2ur{rirlpnrd hbrfitrurLlh urnbqburb EpurqpurlfrLr"h,upbph oqLnrplurlp

urnur gr{urb p4ur.lhtr u prynLtrpbbnhg'

UunbtrrufununLplnLbnrrl LbpQulurg{urb btr hbunhlul h[rltmpup bnpnqpt,bnn'

1. U2fuurrnurLpnLd unru2urp!r{b1 | nnpnLn-tlurtrfrqnLguLnnpnrl hurilurprlurb

Uf;U-h lurnur{urprluL hurrluLltupqfi Lurfuurqbilurtr tr hbLnurqnunr.lurtr trnn

rlbpnry, nnn hIrlb{rue I urphbuLnur!urb purLur!urtrnrpluL h nnPuuLn

! u nur {ur p rlurL rlbpn rltr bn h t,1 fr p ur ndurb {p ur :

2. u2u!{b1b ODtJ-h hruLlur!gL{urb lfrbbrlulnir!urlqurL Lr rpfrLurdfrlurtauL ilnrybp,

hurZulh untrbini{ pntnn huppurllr, rlurbfrqnr;.lurnnpfr tr qhn{rnfur{nry oqrnurLlup

pbnfr frlrbpghntr hur un!nLp1nrtrLbpp:



3. Unurgurp!{bp f O}U-fr n1q6ulfrL a[Luil[!ur1[ qburlLugrluL trnp rlbpn4, npn

hL u pu r{npn rpln Ltr I rnurfru hurdu Qu pqh qhtrur dhUrt ryfrunur p!b1 Lnrlflbur L

qburlfiL dnrybfr Lr t4unnrg{urbpurlfrL urtrnpn2nLplnLtrtrbpfr hudur!gnLplurlp:
4. LI2ur!{b1 b O}U-h nnpuruLn lurnur{urprlutr rlbpnrl, nnn hfrdL{ur6 h

hw dur ! u pqfr ryf Lu d[Qu1[ qbulfrL-Qnrn npu ! ulfrtr 6lru r.hnfun LplurL (Linear

Fractional Transformation) h f npn nrdbrlugilrutr qnp6ur!gfr pbnphilfr

lq[pundurb r{pur:

5. LI2u!L{b1 b Oftu-h putrurlurlr llurnurr{urpdrutr hurlurllurfrq, npp hfldtrr{urb h

LlnL$[qnrpurgfnL unupubpfr !luruunbprur{nprfuuL, qbtrbmfrta ulqnpfrpdfr
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qn pbu lq I gt bn h q lurtr ur r{n p r.IruL dbfu ub fr qrlfr r{p ur :

6. LI2uta{b1 | hurrlu!upq[ dn4blurr{nprlurtr, hbuntuqnunrlurL h t4unrur{urprlutr

qnp6pLpwgLbnh urr{rnnrfurnurgdutr hurrlurp Lurfurlrnbuulrud oqLnurqnpbnrlf

qnubhUur!utt [Lunbn$blu <Matlab> 6puqpurl[L dfrgurlulpnLrl:

Umrugrlru6 runrHnrtrptrhnh t{runllnnnrpJnrtrE qhrnnrpJrutr tr runnJnrtrruFbnnrpJrutr

nlnfrrntrbpnrf. U2fuurunutrph Znlurtrur!nLd +hrnurnU4u6 nnpnrn-rlurtrfrqnLgr-uunnpn{

hurdupr{urb pruqrfuunnrnnpulfrtr UGU -fr rlurpbdruunfrl4ulrutr rlnrybp, unui2urpllr{rub

purLut4urtr nnpuuLn Llurnur{u.rprftutr hudur!urpqp, urlqnpfrprltrbnn t, bpurqpurlfrtr

qnp6frpur!urcldn, trbpunlurl <Matlab> rfhgr4r.JnnLrl frpu!uLrugr{u6 rlnrybpu{npnLrIp

tr oqrnuqnpbnffr qpu$frtaurt4urtr frtrunbpgblup llupnrl bL Qfrpunr{b1 UGU-Lbpfr

rlnrlbgur{npilurL, lurnurr{updurb hurduUrnqbnh bufuurqbrlurL, oqunftdurprgdrutr l.L

+nurtrg ur2fuurnuLpurlfL nbdfrrJtrbplr hbrnurqnunrlurtr hurrlup: ULnurg{urb

uprylnrtrpLbpp lurpnry btr oqLnurqnnbr{b1 frblqbu purturprxgfrulurtr, urlLqbu Ft

hurrnnr! b2urtru!nLp1uti mbfutrfrtarulauL hurluL4rupqbnh d2uldutr Lr

! u m ur p bprqnp&drub n rryln Lp1 ur rlp:
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bqp u ! u g n rp1 n Ltr frg, qp ru t1 urtr n LpluL g urL q 
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pluqrlurnnunnpurlfrL Ul-&U-trbph qnr|.1utrnrplurtr r{bplnrEru!urtr rultrurpt4:

uurtrpurQp![Ln ryfrunurnU{bt bL OfttJ-Lbpfr unbuuUt bnn, lunnLgr{urbptrbpp tr trpurLg

r;uruu[lurpqnLrIp: ul-bplnrbr{bt bL OftU hurrft-uQrupqbnh !frtrbrlurunfrIu!uL tr

a[Luf[QuQuitr urnrutrdtrurhurn[nLplnLLlrbnp, hLtqbu truh rynurLg lunur{urprfiltr
hur rlur p ![pu n{n11 dn unbgnnltrbpp:
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qburlfrL dn+bp, npp hfrdp I hutr4fruugb[ hbunLuqur lurnur{urpdutr hurftuliunqh
L ru fuuqbr.lurb hr.u rlup :

bnnnnn qfunrrl LbpqurlurgLibl b oftu-h hurdup d2u!{ur6 purLrullutr

!unu{ruprftuL hurdulurpqp: tlzurU4bL b Untr$frqnLprugfrnL rnurpurbpfr

!puuunbprur.[nprftutr ,lbpnry, npJr hfrrlurl, 4n, dLlu{npr{b1 btr 1.nt4ul trnrffrLr.ul dnrybltrbp:
<Matlab> rffrgur{ulpnrd frpur!ruburgrlub p4ulhtr rln4bpu{nprlutr urprylnrtrptrbnn4

qLuhurunr.{b1 btr runur2rupli{n11 llurnurr{urprftuL huilur!rupqfr LlurlnLtrnrplnrLp,

62qpunnLplnrtrp u nnpuuLnnLplnrbp' rJurtrflr4nLgrumnpfr qhn4rnfur{nrt

! nb$fiqn Lp u g fr urtr bn h n L un ur p pbp oqr"n u ! ur p pbnb bp fr q ur1 duLb bpn rd:

Qnppnp4 qfunrrl Lbp14ulug{b1 F O}U-h urr{unnrlurrn !unu{urprlurtr
ogLnuqnfibnrlfr qpur$[tautarutr frtrunbp$b1u[ rl2ur!nLrlp: Qfunrrl tr14rupurqpr{ub blr

[Lunbp$b1u[ lunnrg4r6pn, h[rlbur!urtr purdfrtrLbnn L rynutrg qnpburnnrlpbbpp:

uunbLuiununLpluL ftg umrugr{urb hfrrJtrulilutr rup4jnrtrptrbpp
hpuLnrupurU4rb bL 10 qhmurtlurtr hnry4u&trbnnrrl: UbqtlLuqhptr urprnugnlnrd h

u unbLurfununLplurtr hfruitrur!tuL pnu{urbryurLlnLplnLtrp: Uunugr{urb ruprylnLtrpLbpp

ur dpn r12n r{frL ur p rn u g n 1n LrI bb ru nur gur r}n 4u 6 fu tr +fi pL bp fr f n Lp1 n rL p :

(rnlq brl hrurlurpnrrl L2bl buiLr u2fuumurlpnrd tr!umL{urb hbunt4url pbpnrplnLtrtrbpp.

1. U2fuurmurtrpfr rlbpLurqpnLd [r Lqruunurlnul oqunuqnpbr{nLd tr 2b2Lnurqpr{nrrl
I nnnpnrn-rlurLfrqnLlrumnpnr{ hutlup{urb UGU-h !urnurr{rupdurtr
hudu!upp tuprnurhu.rlunnrp.;nLtrp, uurLlurltr hbunurqulnLd urlpnrp
urmbtrurfunur,u!r-ub u2fuurrnurbpnrd' bbpurnub futrrpfrpbbp tr LnpnLlpLbp
pudfrLtrbpp, oqLnurqnrrbL{nLrl I uo4rul[L nnpnr.n-rlutrIqnLlurnnp (oftLr)D
0ppurtrn'r{ | <nnpnm-rlurLfrqnLgrur"nnpnr{ hurrlurpr{urb Ul.}U-[ !urnurr{ruprfi-utr
huldurLlupqu urpunu.rhrulrnnLplnrtrp bnLlLrutiurtr no4urlfrL nnpnLn-

rluLfrqnLgumnn (OftLI)) urprnluhuulunnrplurtrp tr up4ln'p +nLULp trnLllrulurtr
hrurllLlupqbp bL: bpb rlnuLB 4frrnurpllu{ntl btr npqbu Lnrllrurl4urtr

hr-udutlurpqbp, ul4ru urunbLurfununLplurb r.lbl r}LU 14urn2u6 qbn.an,l
bbpllurlrugriurb 1f: uLnbLuiununrpjluL rlbg th bbpllurlr.ugrlnLrl, nn npqbu
qirrnurLlurL trnpngp rl2urL,;{urb OftLI hurlur!urpqp hutrrlfruurtrnnl I nnpnLn-

ilurLfrqnLguLnnpnL[ hurtftupL{ub Uf}U: UprgnLtrpnLrl urnruglutrnrrl h

plnLppdpntrnril:

2. U2fuurunurbpnLrl h'uprylnrLptrbpnLrl, Lr'ful.r+nh rypr{r.u6pnLrl, [r'r;-prub hugnpryn11

qlnLfubbpnrrl, urrlbbnLpbp L2r{nrd f, np ur2fur-uunurtrpp !urunurpL{urb h Oftu-h
hurrlurp: ofttJ-tr pL4hutrnLp L!urpuqpnrplnLL h: ofttJ-trbpp !urpnrl btr tr

1fi bbL purqrlur nnrnnp r-u1 frtr :

3. I u un u p r{urb h brn urqn Ln n rp1 n rtrtr bp I ur p ryi n rbpn Lrl u m r.u g {ur6 ptr n Lpuqp bp fr tr
qupufbrnpbpfr hurJup purgulurlnLrl bL hurlbrlurinurtlltr



{bplnrbnLp.lnLtrtrbpp, pulurlhb trbplurlugnu.ltrbpp, rurfi.hnr]rfi1

hftdLur{npnrilLbpp h rypurtrg urpqlnLtrpnLd lurr.nunrturd bqpr.uhurLqnrdtrbpp,
npntrp humrlLl urprnurgnlnrd btr urnurgu{ub rlbpnrytrbp[ Llfrpundurtr
tr q ur un ur 14 ru h r.u p rlur p n rp1 mtr p Lr ur nru r{b1n rpl n rLtr bp p :

Uur!ru1L tr2{u6 pbpnLplnLLtrbpp tbtr fr2bgbnrd urunbLufununrpluL ptr4hulnrp
qtrurhurrnurLlutrp: U2fuuunurLpp !rurnurp{u6 h dhurr{npr{rub b qfrunurl.lqrL tl
mbfuLftlurtlub r.lurlupryurlnrl: Utt, r4rupnrtnulnril b qhLnruUurL bnpnrlp h nLtr[
t1 [ p ur nu ! utr tr2uL ur ! n rp1 n rtr :

Ufrlrnrhh! bqpurUrugnrpJnrtr. <ur2Llh runLblnr[ r{bpntr2ulp qrnLnrrl brl, np Suplthl
uFhqh ufifn\ufufi <finpnq-fiufufiu1nryuqnpnrl puqfiwnnqnpryfitt uhoTut2nt
pntnn uuFBh puttuQub Qunw{wptIwtu hu[uQwpqft [2u\nuIp, pbrlurlnr{
uunbtrufununLplnLLtr ur{rupunnrtr qfrrnurhbLnuqnLnulurl u2fuurnurtrp h, npt, hnbt hg
Lbp!ur}ugtrnrrl F unturI ptrurqu{unnril !frpurnullr-uL llurptrnp fut r}nh 1nL6nuJ1
urquhn{nrl qfrunulrubnpbtr hfrdtrur{npr{u6 hbrnuqnlnnrp1nrL tr prlrlurprupnll | ((
qfimurlurL ururnfr6urLur2trnphdurtr lurtrntrurl4urnqn{ pbQtrur}nulLlurtr
uunbbnrfununrplnLtrtrbpfrtr trbpQurlrugr{nr1 qurhrubptrbpfrtr: huta hbd'trrl{n' Supfth1
UFhqh Uft[nfuubp, urpdlutrfi | <9urnlur{urpnrd, Qurnur{urpilurtr hurlurLlurpqbp Lr

+nuLg rnurppbppo (qu.ruh1 b.13.01) rluuLuqfrunnLpjurdp unbfuL[!tutaqrtr
qftn n Lpl n rtrL bp fr pbll u bn Lfr qfr r"n ur ! urtr ru u rn fr6 utr fr 2b n p h rlutr p :

'l-l u2m ntr ru ! urtr pL ry4fr rlu fu n u'

<u'q<, (u.;uruunu.rLfr urqqrulfrtr 6uprnurpuqfrr.nur!urL lurpnpuunnpfrruLbpfr
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