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ABSTRACT

The global electrical energy consumption is rising and there is steady increase of the
demand on power generation. So in addition to conventional poweragjeneunits a

large no. of renewable energy units is being integrated into the power system. A wind
electrical generation system is the most cost competitive of all the environmentally clean
and safe renewable energy sources in world. The recent evolofiopower
semiconductors and variable frequency drive technology has aided the acceptance of
variable speed generation systems.

Both fixedspeed squirretage induction generator and variable speed double fed
induction generator are used in wind turbinearation technology. Therefore, a detailed
model of induction generator coupled to wind turbine system is presented in the thesis.
Modeling and simulation of induction machine using vector control computing technique
is done in MATLAB/SIMULINK platform. Tle significant result of the analysis is also
shown and being compared with the existing literature to validate approach.

DFIGi wind turbine is an integrated part of distributed generation system. Therefore, any
abnormalities associates with grid are goitm affect the system performance
considerably.

Taking this into account, the performance of double fed induction generator (DFIG)
variable speed wind turbine under network fault is studied using simulation developed in
MATLAB/SIMULINK results show the trasient behavior of the double fed induction
generatoiin different scenarios of work, which are defined and explained thoroughly in
the master thesigfter the clearancef the faultfault the wind turbineeturns innormal
operation. As an additional topic in the master tlesthe conditions for pper
connection of the wind turbine in the rest of the power systempessented and
explained.
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GJdz] cOIsstesls d@dsyj HO BdH] fYwotoL Odz Hdt) § Isdats dzcC
HSH] CO GO tokB®d f0O§ idtcj ) O. 1 istdsjOHE] Cotisddn] jdigfldstdste B to t
fOtesod d&O fYodzseod d ddmCdlsy BtoLddzd dzO tBlsOYc
Gtk d&3 o tclsj ) .J da EBSHRBEZINDPEOf 82d 303 0de j ity HodaR dg@ tc B d dzC
M ftotsdsj dedzd o © BtoL 2O  Mddemtetsdz ¢ j dzj O tsts.
EEC
KonsepTop
-~ E: { :\|k
= — U fn I
R 7
L

.1 ljkjtdz® bktwedd® Mt § ttdj dzdz
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233. 1 jlsjtedzO bkkteedd® Mt {todj dbdd® Ofddkesd !
¢j dzj Ok

It fejdsfisls Hjdz SH ot Is tejz H ¢ iG] dzOIsts
(Odzc dzd MEC © € tcOls j Dplib® FedslHIndudtioric Gandsdiis H dzts M dzts [ o 5° dats
RO 5 g etsdz € Plajstc lgEwg)icOlsste o ts BsH j dztsls  dzO
Cts' HGjfdeddzddsj BdH] dL dztsy j dff tods hdsOde joHtlzdidsojts “ff tHEjdz
L OH o dzj e so dtsls [ pBded Wdd wadfg fdejotdDistted s § ts¢
COH O dBd3] dzdzd 9 © BtoL ddzO dzO otelsj * j. [ot" MmdzzycC
dzj Stsd dBOdzd R d Hegsils i e B QiSO dzlsts° o Mkzh datsmls
OfMdden tetsdz Bslstste Ct5° Bsyj HO tOBBId SOCH ¢ j dzjt
ftod S B rOdzdySts fEhIsOC ] dzO dzd o dpdutiss @pftls stc o s
RO tcOod M tstej HBO dzO0 dBsIsdrito dgdsls JO Mtd fok dedsdiz jdzQ dds @«
LOCdZEyddzsd HJ SO ot tjyddz dzO Bkt M MBLHO O
sBtOlsjdz sH dts @O0 MNsObtktls, 0 OLO ottt
Wz Cf) L O ostjHdshls jHAZOC9 O &O ddLEOS jlsts. ]
ftsd zOCtso, BHhsMds kSO ddkOodk] st dzsdegsdz daj @Hss d
Hicke tsetsdz, Ct5° 0 ¢t ftocdHody ko O tlsttesls dzO B
ltedlssO MObttMSdils Wdkzkt¢hm ddHkzydttd Mstekzd ot
cslststeMC dsls W azlzGm dpmBfjedzlsd cd ftwjMmj SkzoO MOl
dqdzHzydteO® MmMbstekz' © Mts OCIsdodzO Ctfif tsdzj dzls©O o ts M
sHdzj Mo O COCts GJjdej cOlstste, BGHshHdAsSCIs® | Pl PH @zD(
sots’ ©odH dzO ¢ jdzgj cOlstste J[2]fted S O OdzO dzgO@ fydzd € Ols C

EEC

I

Rl
~~
)

Menyeau

P4 T :"/,'
=+~

|
Pref Qref

sdzdCO 2.3.3.1 Jjbjttdd bkkttsddd Mt ftetdj dd
Ofmddzr tetsdz G j dzj OB

I8 dOtejHdzdtsls Hjdz tsH IstekHtsls > BJHOI ftejlL
fMdzz yoO° Ctse O dqdizOy otLBEZHO Mts dzgOdL d&3j ded yJj dz d
teslsstcMCOEOO ddOEP, @ O RO 2020 § sdsazp ddtog WV @ usde®ls @ c
Bejy0 Mt YKjShHj dfg Ooko O d3®Gdlesdzm2:q’—;édz; Csj t

2

ots BHdsM dz20 tsltstesls. AtejSojdyd OO dO &Of sc
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ZOBESC O, (sLOHd osklsddoslkts fod ot LolssEsls dt
[2].

f,=(n+n,)p, =np+f, (2.3.3.1)

Is Bot’ Mikzy0' fpjlpsTm®h do OHES SHFSEO d BO M fMdzizy
Bj dzzo O d&ZOMEBSE OO dz0 fsdzj st &0 wsksstsls, ktcoh

n={h’f) (2.3.3.2)

Y
Jots® odH dzO MdMmilsj d3d Mmis deldad® OH ts dsdndz®@ dilsiztsdz o asts o dj
WOottdsd. Jots® WdBibH M Cstdmisd §stcOHd ctsdzj &3 Is |
fstcOHd St MjCtcOh BstcO twOd d@gYPls &.j ¢ zEzdipd" Is ddz@ o
MdMmisj &3 Bsyj HO M ddz jSIsdweO COfOydlsdes dzO0 daz
Wiej Cojdzyd O dmMsO COCt dzO [ [ ¢.

2.4 vftOd kzp ONkhdshliad] d3d

VY ePPOYS disy d L OhdstIsfpzgfdz@ dfJBistgds@ Iskztes d dzO
11139;>J &lsdktf SHaf tcOBslsOls L OoadMmdes jHjdz SH HikG
HO BoatsL BSYOIls MdektedzO ( Htso jtcdzdo © t©OBBISO
qtscfgdzlzu,;dzo O ftoj desmdzed sls ddzd HdMistedB zlsd o dzgd sl

1dHj " >d 1OBtSlOLO d&O o jIs @D Is@S s@r@df i |

BdH] dOHGdZjHEZo OO tH CoOddWdSkzeo Odz { j tcfmisdzOdz.
di3f dzj d@3j dzlsOyd " © dz2O0 csdzjd3 Btefs” 2O fMmJ dzL sted, ¢
EftcOolzo O ] dO ttOBBIOIO dZO IskteBddzOIsO. [odd [
sOCO HO gHBODOEY 9 dmO o dzOItej M dzO € sdzls tots dzO.

10hIsdlsdzdlsj MmdMmlsjdkd JcLOOl cdj O kdsco
o jlsjtcdzOlkO kbt ddz® ot OB dstedOddd] khdssd d&o
Efdzseo d 20 t©OBskO Mj &dhdd &0 ©iydd @O OBl
fj jedsflz § BEY Ol HO ‘O ©hisjlsOls ke ddzOlsO kLo d
LOhsdlsdzdsls fdflsjd d 0O ©¢ig6ddswe O lsast Lasz0dPd
Ocsdsls daR0 | lsdy hDE®0|s O.

Is MjiCt’ MezEyo® o&sed HO fsfilssd S Odstsdjts

Mdlsi ftsyimd ot IskttsddzOlsO. Joats’® EAE&BdAdtidHzj to
fseoj>j] MidLtsted Mj §sotcL Odzed. Jodd MmJdaLtsted
f OtcOdiRj Isted d fslksO ot IsOBj &ZzOO M f§ OtcOdj Ist
L@HOHJdZCflSJ ot HdzsMiztbs d § P W deed Q@ " © o ts Mmdzlz Y
dL i3d tod dzd Is f OtcOdRj Isted BlsMisOf zo OO0l H datste dzO dzdzd

s Boats’ HjdZz >] BdHOI ftojL jdasdteOded MmdMmlsj d3
Mdzzy Ol L O CodzElstcsdzO d LkZftcOozo®OBd Hadts U detsyylg end sl
destcdgBdzW 2 dzC ydsdzdtc O j dzO ISkt ddzOISO d Jdzj Slstetsy
ftodC dzzpyHiddED . 9 jIsj tedzO bizteBddzO ftojlsisOoakzeo O Mmdzisy .
ftej Sk 0 j>] d&jnOddL di3d.
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uts® Mdztsy jdz MdMmisjda e MmMizh dzsls Mj OdOdzdL dtcO
Hots' dzls z@zOtle sls OfMd den tetsdz 6§ daj e Ols tiste O MY 5 dzls tstEdz® ¢
LO CdstetsdzOISO dzO Hots dets Ot ko Odedtsls Ofdden
el sE®S BlstcOdz0 (@t d@d @ lgtz &Z0 Golsisi
MO0 dzO° yjfMists fcilhid] &Bdelf plpbirtcd dzj C5d OB
dz0 9 j € Is tstefn S @ dis e dzlsADts @D .dEds tedeqzOy df O¢ d&BO L OH OyO
MlsOB d dzdets dzd o slsts dzO@ O sdz dZzO | H des dzOMsydzOls © o
CodzgH j dzL Jlsstdd® HO fj dOfsd3j dzj OHpEBHiEY OO ¢ fiples
Bsyj HO M othd ( wEbbt@Ocds Isdzd 5ls dBsdj dals ¢ «
sftseo d zZOISO 20 OMd dr tetsdzed tsls ¢ j dzj Ol sts.

[6CdSE iy dizizdzB0E ¢ Bl o6 &t s | 5 @29 Bt f) 5 toc
B4 HO Mmi L OCdzuyd i jd2 Quals Hep f tny 2 o Omylz{", dztstiHsdzts fi
CodlstesdzOl O dz0 sl M o ® tohE lyakdsnls O oD@ y b
oSLBERZASSSEOES &jROdkdLOd LO Ctdstsdkd M ¢t
OCkkdo kOO d tjOCkdodzOO jdjttcd O St° 0O Ik
MdMmisj i3IS OH Gded Mso f O" O Mts HOHJjded sy § OteOdJ Isted
fo]j dtsfy dzO) § ds leem[d @O O qBOdB] J ojmOddusSd S sd
LOf Ol kkteBddOkO S5 O ©OBsld of &sdj dlsd €1
SHdsMds Csc0 JEOd] o =diCdEE G wLifdd iEds migisjols 0
HO flj ScdstesddieO ftjSk Lesdj dke OF j dO ¢ daj tod
Csyddlsjy MdMmlsjdkd Ssd odd OOl dzO0 OjtesH g dzOdBd US
colssEmfd Sfhls BA&sS oEH,j G2t d8n) il Heiedsd z0ls 0
Csd Mzl ts@0 dz0 ©0Bsls0ls0 L &P H 6z Is fits dz@zj k& | ez
dBdS OO &0 B d&sS o disjj B JS ©fdt djS GREEs. G diy dzd € O'ls
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g dzd 24001 dzs€ M j BO dzO@ 9 jIsjtedzO skt d dzO
1.t sstste dzO@ Isktes d dzO
2. [ sHjdz dzO 9 jlIsj tc
3. f jdzlze Oy
4, stsdglstetsdzO dzO@ J dzd O
5. [ sH | dz dzO GszJtsOlststs
6. 1 eMC O (ddzlsjte¥ j )
7. [ BHjd&z d2O ([ ¢
8.1 OmMsykze Oy dzO tslslststsfr]QO MstcOdzO ( s sdzlstets zO dzC
9. (HWesdOMBsYyd dz Mfts°™ d ddzo jtelstste dzO st y dzO Mls te
10.s sdzlstetsdzj to dz@ s> detsfyls d BteL d dzO
1lstsdzstesdjte &0 ©j OCIkdso dz0 s> detsfls
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3 fwrIMT L1 drrrtouft &wf rlfewuvtord 1 ¢!
31 Il ts9 jH

1 O f)dzjfmddd@IsOy ted C Oy O dP zdz® P &P dzm esdz ¢ j dzj ©Ols
HO

fts sMistcOdes dzOf 5" o OF § .
|
',r":—_—: o
= 1 =(2)) [(f)
A _‘
| HeEokE
o dzd 81019 Md dzr e dz cs) dajotdsAridsia® dis dzOf 5° 29 OF §
1. [ j &gk o Oy
2. M dzrntetsdz G j dzj cOIstste
3. I BHJ &z dzO d3ted 3 O
4, stsdzo jtolststed dzO totslststeMC O d dEtej y dzO fls tc O dzO
5. stsdzlstetsdzO@ dzO j dzj Slstedyded ftetsyj id
sOCts NhiIsts | otlzOd jo JsdetsH dztslsts  f 56 dzOo * § Hots
OmMdder tctsdz ¢ j dzgj cOlststc o SislOP kaot® ©jipf izl tedz@z aizisdz i
l sso s Hjdz | @@Bjmpdkﬁd{@@dms BsHjdz dO0 OMddz tosd
f tc j Sy&S ts BY s dzj dzls j[oas Hjddisly df s o WHATLAS/SIMULANK d
dgimMsts sOCO >j BdH] HtjbMmMlsOes jdz d tsBtcOBSlIsjdz ots
tlsOlsstcmMC dlsj de@Bestzd slsz06 Odgj cOIsstc iy o tol
Jdzj Clstetsjdzgj tee jIsmMEdesls MmdMmisj o3, HSH] C O totslststemC
ddzo j elssted [ dz®MmMsigf g Ode®d. 6 j dzj eOlststed Mi Ctedmls
Csd JdBOOIL cEtdzi BO dL dzj L dzO 3ts > diets fipls) . dzj rteeOtds ‘sdpts  d di@
By desls HO ¢d Ctdlstesdzdtc® Mlstezdlsjy dedL st

tcj OCIsdo dzOIsO s> detsfils d BtoL d @GR\ deOj CoQclsdtSyjj, HQ
Cstedfmisd ot hdiess BOMIHEO s Gfpded S dzls 6 5 2O s O
Wtcj Co j dzQ@d B OLZHdzOIsO Mmistal “ sde@ oD tstotls OC tsdzdz
teslststesls d jdzj ShtesdBOGdzj Isdzd tsls s dzj dazls . l1ted B
Zzomsykzo Oydlsy L O ©Bzo OOl jdzgjteed O tSH dicj ¥ OO,
ltej Sk bt ftesyj M oftaclsod ojtdzjdptejdy Glds@ Mijs iEts d3j dal
ZOHMd dzr tetsdzO@ BtoL ddzO® dzO o telsj ¢ j , stseOh d telstste
Bej y QlsO.so s’ BOSdMmisj e d stz ys difsii OalgOiddddsdd
COBBIO dzO o jlsjtedz® jdzj Clsted ydz® H fodzl tzO z@Of @ Is g
CO¢ d MlsOBddazdzsMIs©O dzO0 MdMmlsj i3sls fted f° O O daC
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32 [OkjkOduSd BBHjd dO Hot ' ds &OY&' ko

[Otedy® dz0 ddzvkSClsdedlsjlsd

[ dzj SIsted ydzOIls© BON Jdz©@ |j MmMdMmlsidz tH jdzj Silsted
M sj dad BOF dzj & dzsd dzts . [ 5% J HO fMmj ©OLEdzjHEZO O
mMsf Mise j dzO qdzH S Isdo detsfyls d d3j " MjBdz® dJdzhH2CIsd
MOts ddzH 2C [82.0 detsfilsd Is j

RBO N Ml jdjSktedyudsd Moz dd Stkzeseod d MMy
d &j" kfMjBdOlsddzh DY zfo desM O fj dzOftsdsjdej HJSO M
% OL calbjc,a.b dc dzj LOodMOl tH fsLdyd OBOj &O il
Hidz C€6° M) (cCdsfkoO (5 dOMSCO M § OIS dL
oBLHEN dzdsls Slotsts d ¢d S{W¥W0O>00k Ml d&OBskSd
Hjdksod Ctd Mj (sCdsfkeOOl 5 &OMSCO Mt § OL
Mt ddls] C©O] o GO «ED dSSICAPSQOIE MisOsEeMs dlsj
RA&ZHECYd OO ot oSLHEh ddsls feshisste &0 MjSs' O
fjtdWjted OO 20 ksl d MjCs 0 Msfmise j dzo
LOCBd M jdzjSkieduddsls Ocsd dO Hoj dOdBskSd.

[ i"EdlsgdzaddiizSIsdes dsMmisd dzO MsOtsttrls d sl
Mdzj HdzdIsj dLteOLd d dzgj LOeadMmMOls tsH fsLdyd OO d

L, =L -L, =L_(pos? =. Lm (3.2.1)
3 2
— — T zp — I—mr
Lo =Llge - Lea =L (hos? = (3.2.2)

utsflse j OO ddHEClkdo dsmls &) "k skt d f
CcsbcRissQFCt] (0S¢ fjlsMisOoko® Octdds L OHs YL
ftejlsiisOo j O Mt dLOL ls

L. (Q.)=L. d;’/— o), (3.2.3)

[HdsMsls &y "z jJSodoOdzj dalsdedlsj mtedsjjyd dz0 to
ftojlssOo jdz Mt Mdzj Hdzd sls dL tOL

LI’
W = [Em — i, (3.2.4)
M/se Lms

BdHJ  >d MfMmlsejdedlsy dqdezHkzSIsdodesmisd L O dMmMOIs ©H
l sfdzj Hise Ols j dzdats

L. (Q,) =L, Gox, (3.2.5)
Lsrm = V Lms O—:nr (326)
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RdzHECIsdoe dzsmisd Is § MjcecO WdBsyOls HO BJHOIs

BOltd yO &0 d dfHtz'Cas djo difstindsSOy O dz0 § BH & dzlz

e 2

L L L L L L

e Ly L L Ly Ly L
Lbennci@=56 Le Lo Lo Lo Lo Leg  (327)

b,r g La,a Larb Larc La@ LaTbr Lafcr 3

c g tb,a tb,b tb,c ta,b, tqq tb,c, 3

& ca Feb bee Lac  bne  Lec

I s BOtdyOkO o0 ddHkClsde dzshisd §HEhbE"

BOIy BOISdUSd HJWddBreddd Mt O j S dlsy (
Laa:Lbb:Lcc:Lis+Lms;

I-m
Lab =- 25 ;
Lac =" Lms :
2
La,a = I-brb = Lc,c = I-srm Qoger;
L. =Ly, =Le. =L, +Lo,; (3.2.8)

Lc,a = La,b = Lb,c = Lsrm QosQer - %)’

Lcrb = Lafc = Lbra = Lsrm CHEOSQer + %)’

r
me

arbr - brcr ) 2
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rdwj tej dayld ‘teGooadg dzC d dz0 OMmdden tetsded BO"  dzd

t Qo jdeSdly St et Bfdhkzo OOl tHdzj ko OF jIsts
dzj dzd dzj Otedisf HJO dilpy Oej M Ols MOds Mts | f tzgi® L d KOY ¢ @
By HO M oMmisdedzy Mt EZfslcjBO dO uv0O" dstts:
ssySiQ.dils Odzls dzd sls MdMmisjdd sH HIWjtojdeyd Odzded teO
sHdzj Mzo O ] dO BOdzd ftsdiimiskze OF O. f Oh ddzdIsj o3
&d dzj Otedzed MdMmlsj 8 dets Mt GOdd dzOtekh ke OF O, §C
CdzOfmd yded dzddzj Oteded MIMEBOBE WY gesh@d i) WHig deddwzp
fslstciBdzd LO HdLO dzgdtcOf j dzO Ctdelstetsdzded EktejHd

t Qo jdzgSd dz0 OfMdder esdzOISO BOh JdzO S 5d Istej B O H

J ddzi OtedL JteOdedIsj t©00Oo jdz¢d Mj HtsBdoO OOIs H
CsdzMisOdzlsdzd  OdP Bt dz sHMPp tcj B Ists5. [ BHJ SO Is
EPmMzsoed Sodj BOOT O Mj LOHBoBMzj dzd tH MisttOdzO
tcjWittjdelsjdz MdMmisj 3.  OojdzSdlsy dzO BOMNddzOIs O sy
sH Mistekzdls ddd % dkzCMmjodkj22]S 0Ct fosmisttedd § Gt

L0 sdzfSdlsj ©0ojdeSd LO Ofddt esdz® EON d dzO
fesdj dezdod sy O HO BJHOL d2Ofdh Oded M fd dznt
w=w,.

é p ~ e p I/'/e 9
érs+_0(ss — ss _O(M — MU
aea & L) " : * U ge g
A W, p w, . P (| s
Vas? 6 W e U goss
Sea_e w0 BTy O T ey O g §e
g‘/gesaz e % b b b chf‘esg (3.2.9)
Val 6 P, sdeex, r+Poc sd8oc &y
%, A ] Z'e 3
sl & g " TR
esdeex, P, -sdeo r+Pocy
A w, w, W a

I s ftjlsntsH dzOIs Ols Ote Q algOdzs Ots  § dsQ EstsE o ndzj dsd dzdh§
oj dzd ydded S¢t5d >j YsshHfdz H j W d dzd tc O dzd

ViMoo jHj de dzOf sdptsdg® Ofls Ols st dzO

Vi-Mo J Hjdz dzOf sditsdig® OMis Olststc dzO

Vo-Mo j Hj dz dzOf Sdbs @O tetslststs  dzO

vi-hfo jHjdz dz20f sdsg@Otesilstste dzO

is-Mo jHjdz0 MistlkzqOhUWD MOttt dzO

ig-Mo jHj 20 Mistekzd®ONW® fMisOlststc dzO

ig-Mo jHjdzO Mty CdO Ll d&O

ig-Mo jHj 20 Mistelkds@CddO toslstste dzO

Xy-Bd " MjiBdzO tj OCISOdemMO dz0 MlsOlssteM O d tisist

X . Msflse j dz0 toj OCIOdzMO dz0 MOkttt O dzOBEIs$
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X, Mt Mlse j 20 t©j OCkOdNO d0 tksltsEehs O dO®KHssS C

IdHj FdBtEezdzdlsj COCt fftosMmiststeded  totsd3j dedzd o
Bsdgj dzls Bsyj HO M dqLwOLd §OCTs:

M, = X,, @ic G - s, a°) (3.2.10)

ltemMC OO ot jHdiydd ki ddsfgls  BtoL  dzOIls O
fMdzj H dzZO O Of s Md BOYd O

M, = 2Hp + M, (3.2.11)
w,

COH] MtHe jlsdzs Mj L dzOyj dzd

p-J] Of d&zOMtse s J tOIsSte

M,-d3sd3) Gelststfzlsts o Otclzo OF |

M,-d dzj ClstesdBOG dzd Isd dz d3ts d3§ dzls

fted hlsts o32.1L QL HSEtedmlsj dzd Octdzdzdlsj BteL d dzd

2m,
W =Ww. =
=g d
w, = 2P
60

¢ fd dzr tetsdzO® KBON  dzO

0Sts Cs° d HO Bdds ©H  ©jjlsKdsSdst dGy da jLd
dzd dzj OtedL Oyd " © IstseOh dzddzj OtedzdIlsjy t©WOo Jj &S d HBB O
5L dzO Y J3d2@) 8P (

grs+£xss %xss £XM %XM 0 3
eDvi,8 & W, o W I oeDha

e _ e . & L e
eD\/ssﬂ 2 bess re+ bxss WbXM WbXM 0 uegdes[d (3.2.12
gD‘/e H_e £>(M SO%XM rrl +£err Soﬁx;r XMIdso erldroLeD| l;l
eDviy & ", w, “ o
gDMSU é'SoiExM £XM -SD%XII'I’ r'+£x' XM eso-i-xrrlro FU

& w, W, w, ! e

8 xMi;j(ero - xMi;](ero XMIdso XMIqso - 2Hp H
COH] d&ZdLGEOf jIss sy J HO M HIWJddte® ftj Ck Mmdzj

g =l th (3.2.13)
We

Il 5 dzj S s5( OUdZCfCOI]CfC{ Wtcj Co jdzyd OO dz0O MmMlsOl
COCts Creauils tff ths s d3d dzdzd o O. tcsd3j dzedzd 9 OIs© Wty Coj dzyd
fesdBj &z0 &0 Bl d Ok O dzo Ntz etsdzed 5ls  toj W j 6] dzis
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OO d&O WtjCojdyd ObO. vsO0C O WBtsy g HO
dzucf‘OlsO J MdMmisj 3MOD  e3dglzts zClzO G e s B etizg €
jdzyd OO dtsyj HO ftejHdLOdSO BtoL ddzOlsO dz
L Quify azG Didz®

I BeBHdts | HO My dLHots Ols 3.419vtOH ANl daP f df®Ig to ¢

COCt Mt i) da HidDdL :
Egx] = F[x] +[u] (3.2.14)
COHY My oo jHjdd LOBjdzd Mts yddz HO My Eftesmlis
H®)) bftsflsd daj Lddslsts tjh Oo OF j .
e .. o e ~e DWO
[X]T zéqus Dlds qur IJdr l;l (3215)
e b U
W =[ove, Dv;, Dv® Dve DMy (3.2.16)
X, 0 X, 0 0 g
é u
l éO Xss O XM O u
E=-éx, 0 X, 0 0 u (3.2.17)
“€0 L, o x. o U
é M e L:j
0 0 0 0 -2Hwf
e 7
p _€ 0 _€ 0 N
g s M/b ss M/b M 3
e Moy . e x,, 0 0 u
¢ W, 3
_ €
F - -e: 0 SO%XM rrl SO%X;T B XMigso xrrldrou (3218
€ h W ‘J
e , , u
é' SO%XM 0 - SO%XN rlr XM qso erlqro U
e M . " . u
8 XMIdero - XMlqero - XMISSO XMlgso 0 H
It OkzOddL OO O dzd dzj Otedzdlsj Mdflsj &g j dzO' *
600 jdgSd HO Mj &Ofdh Ol ot fMdzj H OO ¥ tiskO

p[x] = Alx] + B[] (3.2.19)
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p[x] = [E] *F[x] +[E] [u] (3.2.20)
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[I] :[ia’ib’ic’iar’ibr’icr]T (3225
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