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By ssH Wostecdsdtetso Odzgd W ff tets G tc O d3dsda" j - f fiif diesf da@ deiis
MistesMisdzs] HodYJdedd 11 ¢ 5 fesmistceOdzmise |
HOYJd ftod dMmitsd LsoOddd ftetsmis' = wuv 11 ¢.

I s d3sts L OH Gy, M fMeOwL Ligdigdg Is ¢ 027 figity Clsttdutdy o d&
9" MsC sMC stemMmflsjdpeizdty 3§ topsMmistcOdzMmlis e j dzdz",d3 ol
HdMM tlsOydd tejh Ojlsmw teovtsiL dedsy @redaf(ds P iz das |
Lilsailhs EZCOL Odzdz” d3 L OH Oy ® d3 tc tRiS tiztstiy @ idxiftizo jv Tz O
sMhdetseo J ,H Pdsdlsztf @Bl BioOlscyd I heo C SlsstcOV 9 ¢ dz
Ho J f sSHL QHjCapdOW fjtsIs ©d¢ 1©y @ cOL OB SISE J
sBteOB IS¢ d dus tstclsz@aPdsey d € so , fsLotsdzve h j et
f Cagj IstcOh] dapoiny | ZOJfRf e sSHsd3 HdMSte)lsdL Oyd
fjtcdsHO tsB dztso dgjlsdz@ s y dHSO=dadzr £ 1 ¢ . ]l ststc OW ]
tcOL OB IS¢ j BB ssH O dHjdzslsdWd<soOoydd f Otc C
9" ydmdzdisj odz' delzs Mmdztsy desyils: , yls 4 vf 9L A2 ldsC
Jd ©OL©OBtISCd. d IsjMmisdtetseo Oded W

[ tezets?2 LOHOYJ?2, tj"Oimupbmtse @6 &EGYHBIs P
tcOL o PP tists € tc O d3d3dzts 6 5 1S tisdd] diL) |Shjtcntistmiaitutz
Odze stofladstlctsR2 0 sdzd Is Mizh j Mise j dipatdzCafisddayiPlshddls
O OS] dLBOodl! MW ls fttso jHjddW HBtLSGH
ftcjHoOtedIsy dzt dzr = dMmMyr IsOdzd 2 .

sO0Cddz tsBELOL 503, omftf g8 @as P dzde'j b J dz@y Oy
Cli3f dzj S Mmder 2 Y sHatH € MobdzmisCis ME tiig s ® tH ldz3 «
13V ¢ It Mzsyd &3 ftosmistcOdzmb azy dzdz) df l4ctOQ jok Is
dzOL dzOy J dzd W
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1.5 Jr"oasHT

ltecso JHjdzdz" 2 © HOdzdlzs?2 G dzO9 ) OdzOdzdL ¢
shtse j dzdetsMisd s fispstes ] dgd'stcdzd tcts o Ols Mistcld $ Is
HdMMJj elsOydd.

I yOmiselztsdpds df sdzlz y4 dz@ Mmdzj iz P dj tej L zdz

1. 17 dz fteseo jHjdz OdzOdzdL BOIlsj BOIdyJ ME
JGB thMdsesdyr » Mt j dzdetsMilsj 2 COC B jEISO
W dzW jIsfyw Mz y dzr o3 Rdzets ¢ s3] tedz” o3 dzj oA Isiag «
WEdeS ydosdedqtelze h jdg 8 EfmMdzsedwas d&Odzduydw ¢4t
MowsBtISHN, o9odzjhdzdrm oBL BEZNjdd2, O OS]
€ OL Odzdz" | dzj ¢ Olsd o dzr j smtse § dzdetsmisd tej L €
dzd MG sdz! S Mis shpazodg iy waiAsH T O SOCY ] fted
Ho dy J ded W . 1 0 thdtse FCOLOdzdzte s OdzOdzd L
dmMf sdz L s Odzdw d&Odetsdzj j Istsyder = dEOIsj d@3OIs d-
Jes v d o9 COyjMmlsea] BOLBotis@B HBASEY SO d3ts+

2. 1tcs50d0OdzdL qtetso Odze" uwwOL dedodg fzv pafHE
ot BW HdhzW g dPpaay gafy | toj L zdz IsOtsly d3jOwgOdds
o' Bitc Isdf O v 11¢ o Bdz "ts?2 Misjfjdad tsi fe
d &3d L OHOYyOd3d .0Odzts F dztoy ls tf ts SH@IzW 1} 6, dgdzj & n
HodYdlIlsjdzt dgr 2 Ctsd3dfdzj €M, wBiMfjyde O h d2
d orfftddvshdn Ityd' §j fjttOydd os dapdae il
Yd dzi MssBtcOL dzts f tod d3d dzv Is! tetsB Ofisdztizd W M gts
tc] Odzd, OgdY M j ydea O ls or MsC ks Isydtsmils! k¢
13V¢. ltwed 1 Issds 9 COyjMmlse] BOLBSoatSEEB f SHAT
s dmOdzdz” D18, Ve OBStOE ¥ j BT dzs] B i3 digzgzsh d Jlsts1
Wstcd,dy dilsj dz dgr 2 Ctdi3fdzj €M, B Mfjyde O h
ydmdzz Mmisj f J dzaj 2 Mo tsBBHT , d fted HdzOL dzO Y
SOy SIsstedw d3, dd3j s s ftsdedy J dede” § o J dzd yd dz’
M oawLCts?2 MejHES2 . 1 gddfldEis dn L isle ©d ! M dzlisqa) Jj
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gy, Ctbtster j bkEydlsr 90 ls sMtse j dzdetsisd dr H o
3O dzj o to j. dzdzts M ls

3. tdLkd Ol OdkOdzdL O MmMkh jMmlsekze h da ¢t
f 5C 0L Odz, Yylsts oMy s tes@HNdWisPEsdedf 0 JO ¢ I SipfdRetisEO
fesmiszf 0Os h d2 d&O oantH wuLv, C0¢ MdcedoOd & wzj L
l Istsyd otj 3" fOtcOdzjIster HtosetoOBBAdEets Md
gL . ] sBlsEHAREZ s tcj HJ dz] dzts, Ylsts H dzw 2o j dzd
dzj 5B - SH d d3gts | Hilgslf tskotfdee{Gsoj db Is ¢ d fOtOd3] Istc ©dzqd
fsLeotsdzdls ke j dzd ydlIs: mMCstotsMmis HodXJddWw
sSteOj SIststedVwd3 BJjL Mmdedy j dedw Issydesisd 1 Istsct

4, 1" &z fteso jHjdz OdzOdzdL YtSHaBHBO § 6]
17T dzd tsj@jHige@detsdzj j 90 dz" § HttsBdzy &3 d, M
BN dzfs slsd3d ud dats, Yls ts tcj OdzdL Oydqw o’ MBC &
¥ stc d3d tc soBOEA(lyvdzr = MewlL j 2 @ ctshdetisdsjls 5 d & dz®
LIstgdd ¢ By jls dd3j s dzd H 5Mis OsdzWY dz's¥ ¢ Ealacp 1S @
dzj sBrtsHdd3" » BGBWOIsd » MeawL j 2, O IsO¢Yy
Bsdz " j, ujdB3 fitedtsH HdMEtejlsdL Oydd wv 11 ¢
Yylsts dz0detsdzjj fjtemfjClsdodesr 2 fkls! tojh jded
d3 IstsH O Cdsf dzy & md teuslosOds's © H L dzdr CHls yd ¢ 59 1
f sdzd 3 § dadzlz ® or ydmdzdls j dz' dzlz fdztsy detsmls ! . [
cOLOBEISS] wUL 11¢ wodwjlsmw L OHOYO Isj Mmis
YJ 6ts dzj 5B - BH d i3S gt sdz’ Iseg @ddtclzt § @5 ¢ tc © d
sBd My j ydoOs hdj i dd3 dzEdzOkztedzse s d3ts
mMh jmMiseze h d A BtsH j dzdteclzs h d - Csif dzj €S Mse
W tstc 3z dzd tots 9 O dzr Istcj Btso Odad v , fsLotsdzwe h dj
fsmistetsj dzgd ¥ k¢ Guipazdzse s € s i3 dzj

5. 17z MW sttdizdzd @s0Qdzr dMmMmdzj Hise Odzd v,
SlsHjdz' dz" | ftSHLOHOYd d fstewHtsS da toj h j dac
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2fruv{pr1iverT ALVl O RYJI OV B wrREBU[[ 3 U]
Vo daroor 3L VLA Lrvzf o1l ot ouvf

I HOdzdzsRe cifrOmlgo j sfylso d 20 M h sl tsli i bidg Gz
HdMMd tlsOydd3), ciPd3.tc Oac@ bz HIOGHs MM ddalsi L O HJ Y
OHOf lsdo dzs? tetsB OfnisUasRESEOPdzO } B8 j MY j yudls:
k1 tc 0o dfjedsdiis to © dzfyls o j dzdz’ siEf AH elzPQiOdzdjindf d5ts =l ¢
f OtcOip s tf wisayjtfiptipgj dzd" Y SHoBHA R S jtcOYE?
Lissdd Mmudls OgadfifydzOls gl 8 O d3'1 j¢ os B @@ id ) dIs J
Cof dzjt€emishgdf,  ydo O hdd&s dd&3 Hoedy jddd Yt ofmd

21{ fdMmOdzd § RBOIs jRsGigddig s 2

sO¢ B' dzs sls dijia jipsizistg @Qddj jo ¥ MsC tsis tsy dats 2
dmf sdz' L s9 Ols!d n fdgssimjlsdis O dzfyls 0 | dzdzts 6 5 H df dsypizidats
Zolsr o @sftsB | dedasi®d ZsHIg@MbofwisCtolzy O h j 2 ¢
d oCdz¢ ydlils! o 1Isk dtsHj dz' | HH CzaRdBs @tgyde])apQs) s
9dH &OIj BOIsdyj MEts?2 dBsHjdzd 11 ¢, CtkttcOW
BB ssHse Mddzlsj L © v 11 0.

2.1.1 [Oj®kOdyujMeOY ditsHjd feshsteOdlse

1 OdBtsdzj j §t5dzdzO% HJOB] Y MEOW  BisHjdd
f tej Hls Ooedrfrhjjls iwj fipls  Mdztsy dz" 7 dzj dzd dzgj 2 dz" 7 H
§dtd dddd 5 §O0LOBI SLOB], L GfudghOdedyIs<  ff
f) Cttef izt d eoEaPsss1seP S Isd ktOo dzj dzedvw  EZydls
mewiLd d oLOddsse dzdYdd™” &3k Reegs s 5@
CqHEBHddOBdud MEdd d cdHeshlsOoldud msédd m
fiststesdr Sty 05 h j 2 ¢ OMBUGAdzt ifiafgdufy Qisiads t d U dzts
qags o dH:

Mg+ (C(g) + D(9))g+9(x) =1, (2.1)
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GHMIR™ - 30sted YO 1f e (eoydfafs" 0 tod fts H d dzj dede’ |
B d3j dzls T of e EH@E RT°-BOSted YO ¢ stedsdd fdFer -
fnd dz;D(g)i R®® - ®BOIted yoO ¢ dHtetsH d dzOqzd y i3ty Tz =izl
909 =[Fs yFs nFe nMs yMenMcdl R°-0 § Clstste cdHtesMisOld uj M
X=[xv,z/,gy]' T R -9 j Clsste § sdztsy j dzdi¥ o d o ts OB jindslsz®
(duws)/, g y - kecdzCtojdzdWW jtej dzlsO d 1 ¢Sk
O=[, al s ot My xMy )M, TT RE -0 j SIS 16 {f tot5 job ylsodziAmfafsods |
110 20 shd fisdvds O dedessd)=[dpu,.u, w,m,m] T RS -0 j S5t
ftesj Cyd?2 dddej2des?2 d k¢ isd s&oumBisgshlsj 2+

[ Obtizd{dzj o) fidlz" B sdz' & dfrlifddaz@ % dzs MEsMis Oo
B3O Is 1$146,156):

M =M, +M, (2.2
em 0 0 0 m,Y, 0 g
S0 m 0 -mY, O 0 ¢
é0 0 m, 0 0 0 u
GHJ M, =¢€ U,
’ ’ g 0 -mY, O Jox ) ‘ny } JXZH
gmaYC 0 0 oy Jy - JyZH
é O 0 O - sz ‘JyZ JZZ g
é,/n I Tz T Iis /16?
2/12 log 1o 1oq 155 /263
M. = €13 [o3 I35 l3s /a5 13U
1 = é u
é/14 log Taa 1oy 14s /460
2/15 los a5 145 Iss /563
& T 136 Tas s /ool

m, - BOMMOY ;/; -1 dzj 3§ deldytssis e § Istfindschhipty j° roftf) g i
fted s Hdfdigs digfdatighdz] ey d d (djFE.oNl¥d B3 5Oy dalsted

43



o Myl @ JyJdy.Jd,ndeydindy, - BB dzls ™ Hzf o Bdeshdls | c
CkOodr & d ofMisdkscOlsjd dr &m tMmj2 ddzjeydd.
[ Ot CgE sted sz Mt sl s € j B 2l 2 dzr R16M56dz

C(9) =C4(9)+C, (9), 2.9)
, e O t,(0)@
GH J Co(9)=¢ L
P TR0 a0
é, maYcM/z mu, - IfT‘lauyg
_¢€ u
Cll(g) —é - My, m, Y., MLy ()
8- rna(YcM/x - uy) - rna(Yc,/’/y +Ux) 0 H
& mYw, my, M- u,)o
e u
Cu(@)=¢g- My, - mYw, m(Yw +u,)y,
& My, - Mply 0 s
2 0 - ‘JyzWy - ‘sz'/’/x + ‘]zzM/z ‘Jsz/z + ‘]xyM/x - ‘JyyWy S
C22(g) —é Jyz'/'/y + I, M - I, M, 0 - Jy M, - nyWy + ‘JXXVVX[]’
8’ Jyz'/yz - ‘ny'/yx + ‘JyyWy ‘szw/z + nyWy - ‘]xx'/yx 0 H

e u

C, (9=¢ 0
e

u
ga, -a O b, -b 0y
al:/11ux+/12uy+/13uz+/14,/'/x+/15Wy+/16M/21
aZ:/12Ux+/22uy+/23uz+/24'/'/x+/25Wy+/26M/Zl
a3:/13ux+/23Uy+/33uz+/34”/x+/35Wy+/36'/'/z’
bl:/14UX+/24Uy+/34uz+/44M/X+/45Wy+/46'/'/2’

b2 :/15ux +/25uy +/35uz +/45M/X +/55Wy +/56M/Z’
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bS = /16UX + /ZGUy +/36UZ +/46M/X + /56Wy + /66'/'/2'

[Os®dgHtetHJdORd ud M ddaimddddla1Sass 4 dals & o

D(9) = D,(9) + D,(g) = diag(dy,d,,d,,, dj,, dj,, dj,) +
+ diag(dy,th, Ay 1, O, 4], iy 15|, O3, 4, O3, 105)), @9
GHJ,d,djdj - S+ WWdydg dzls owLCtsets Istej ded W,
CoOHEOdyUds?2 LOsdmddsfmiswd cdHtetsH ddzO ] -
Ho d ldzdv § saslsH j dz' jdf fidefdgs Mo tsBtSH' .

I jClstste Hj 2 8 eplz kehdcie tscg® Ols f W j MS dr fyd dz d

e (W - B)sing
g - (W - B)cosgsin/
9(x) = g - W= B)cosgeos 2(9)

QYsBCOSTCOg + (YW - ZB)cosysinj |
€ (YW - zgB)sing - x;Bcosgcoy
g XgBcosgsin/ + ygBsing

ey el enidl end C'C'C/C/&

GHW=mg -MddzO IsyYH g lsttmMS sehaas sSH dztsc SB=fgOH J «
btordd3j His0 O Md dzO, § ted dztsy;jrdzdD'MeO g dalg thgidz™
NdHS SRlydz -C SBHddOIsT  yJj dzld 0O tstisdiseinusjj figlks izt
B3O MM

1 sMCtsdz Sk toj Odzdzby 1 5o (thytg tstigfy tod® dzfis k@ jj ¢
ftesdmMr s dts ¢ z 21 p(B4) dadsvdaly dz'( BI Is H
Cddej BOIsdud MEdJ Milsdesh jddw, tBiMfiuds OF
4 s[85]:

¥=J(X)u, 2.6)

GHJ
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gecos/ cosy siny sin/ - cosy singsin/ + 0 0 0 8
® - cosy singcos/ | +siny cosf || | o)
® sing  coggooy  -coy O O 0 3
ee siny cosg ' siny singcosj + cosycos/ - O 0 0 b
J(x) =$ ~ +cosysinj  -sinysingsin/ g
& 0 0 1 -tggcos | tggsinj o
£ ... cosqg  cosqg
C 0 | 0] | 0] 0 siny - COS/ =

OCdd BBLOL B, -( Zie®p dis faffyr § @4 & )Ho dy j dz
COC MosBBHMGESEE IsojeHses IsjdzO § hjflky
Bd Y HE . dzdfi®dz’ dzj 2 hjiflzd  sts  dzj HiEDtc b ©F igls s
S EMS Pt NP M, BBLBOYOs "dj fsisydd oj¢
Msslso jlsMlsobkshdj SCtseHddOd j shd, O IO
o ®BOLtdyO~ dtsdyjldilstsof tafiigiigaed < dBBOMM d ddfts«
NJHS STOGLd yorn St WWdydaftzstses owLCBER Ists,

2.1.2 [OljdBOsdyy MEOw d&sHjdz HoadYdIls] dzj 2

sO¢ COLOdd ddsetsydmd)j ddzr | dMmfidzj His
[z uj dz[169, 180, 242, 24§], HJdzZOBdS O Hody dls jsdk Olpts ot
mMizh jMmise jdedetsy o dzdwdedj dzO HJdzZOBJSEZ oM Gt
9" M€ tsils sy dzhpckj twBUR SHJ i3 9 € dz¥ YyOls! HJ dzOdzd € Lz
BOIls § BOIsd yj MEz¥ BsHjdz ,  HEH" o & "fiacts MHsdedd
stcOj SIststcd d .

I Coujmesl 6 @&OEs sdaj jH dYffrgiasse) d@ Jdissimvy dz
Hodydlsj dzv, Otfdcj te @l f fe@tsh'j oz s dzd & d jo ts s s dzd
BsHj @EAPIZ Zydilsr 9 Ojls tewWH 9 Oy dz' A stse J dzdzts i)
sCtezy O j2 owiL Cts?2 MdHECBMIs! & | 9 dodzls\PO frifistaizfts fi
odzd W dedJ MS sSteshilsyd da@ &by j dediesd B Oedodplsits i3, O
ftesWdd df §J (o] ddsjgddn@ nizs " d2 odH
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KmKIz
RH

J. ¥ +KmKWx +M, = u, (2.7)
H™'H RH H 9

Jerely .o Mal%B e Cc Sdalg e
LJ. F'JSJYH‘ Cf 2(1+CYY+2|)’ Ma Fm(%+HGQrYH)‘¥H‘ C:m 2(1+CYY,_2,),

ss= P, - sign,) - g

O FUY
=H - =4 H
pl' G‘IXH 2 4:'.)| S_l

, O = HG;XH(HG‘IXH - gtﬁ)’

H. =H +0,signt.), g, = 3 4 MEINC,)=siang, )
G H H H/ Ytg %O,andigi'n(x‘H)bsignQ),

CGHI T k6 dzso OW Me ctetsmis o tcOMjldpdey T oM@ ds@s ts
fdted &gy M jdedw tsCtelzy O j2 pldH Casintyap’ sigdzs @ 1f
CdHESHJ OB U MSdMH T OBy fdds @) ME d2 4 hioe
GdHttsHd dZOdd yd mM¢ OV R FEC8 EON gz@zdd PG ¢ shpdils ©
sv o d iBts BEARSIA;SL W W dydjdzalst §tsHI J d3dats2 ik
Chi CSts1 WWdydg @asOC IsjtedL s h d2 Ed3j dz@ M jdedj &
f o, 0;CT St WWduydd dzls ff tetsW d dzyy tf d2ts Y dstisfy lds  t® Wt
NAdHSC KB tzsh OH HdgHI EBsdfdes Oddzj eydd otcOh
Hodxydlsjdv M Ekudbtsd §@d1Hte) ad deyg diipts @ S isdipds df
Msftetslsdodzj dzdj WS tstodets? KnyKinll § s 4 %z € Isdgfsdels ' ¢
fetslspia 1 dzj ClstetsHo dc Olsj dzK, T fCdr Isthwddzpdtsj cdids |
bidddlsj v w§ishdzsdgd®df ; 2§ tcOo dzj zd b s 1 O i) tf gy iz
M sdz 3§ dadffdo T B digls@Is dzO o Odylz o, Hug T fiRftlstsi dgye; O Is
f4ted d3d dede" J .

sttsd3j , S O®BB] Bits'o dX dlsyd edadw dzdv ftedf
BB dlsO ddej tydd NdHEBMsd d WL OBds dste]
dL 3 dgv sf s B Istsydz' § L dzOyj deffl &1L 30 g @Y O L ds
LIsdr dL 3pdegetzd B O Pl dzj tcOo j dzffis o :
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JHmin ¢ JH ¢ JHmax, mein ¢ I:m ¢ meax (28)

G H:uylmin, mein JHmax, meaxT dZO Cf d34 dZ" h Cf J Cf dZGCﬂVB tSﬂZB IS H a J IS f¢
f OORj stetso .

I HOd dzjH20dgdzts 2 B EjHOm grOfg O Isvpls(tslz” g, g it
B dB3d s f wdf w5 COYHB2 MishflifipttL MOBSBEH ™ IS
f OtcCdedd ¥ R J dizj L Oo MM &3 HEkze Msds H Y S@RONE
CdilstekSIsdo dzOW MR j BO ©wWOMYsdsyjddY Hod>
fMstslse jIsisekz¥ M d2 cJdid Hgdrul BY ¢ Y i3tz dzlst
istlse jlsMisa ks h ddg flsj § jidevsds g fiEES §&" z H j [sH dBQ
ftei HdzOG O 3" § & difdimdgiidpis@®EIH Mddelsi L © o " Mt

gV .

2. 1.3 1Skt Jteso OdzdzOW BsH § dz f esMistcOC
] SdzddgsH § dz' f tesMmistc Odzmis & $odBodx cuO jHED ) 9] g dB
JeBddzoizdcq 2 .(2) .,1) ¢ ddzj B3O 2O gl E(6o. d61)d B@.dx
[ Uud odHydstess, EC 0L OdzdzOW BsH j dz fMzdh Ctsd3 M
dmyf sdz' L so Oded ™ o ftetsyj Mg MddastgdziOyddsy
toj Odzd L lzj 3" j . toj dsk devedeitrtclr f totsh j dad W ftosyj HE
Yyjdzj fssB tcOL dats H[J friYf tsogllf 13 Lisotddse O dzdzz R dzff © Ots Y €
ftcj Hdztsy j dadz’ PL3, 83, 78}.@ s 16 @ dzts td3j) Hedetr Y j dzdats 3z ¢
tcOB SigPMIs RWORE) tcOL Bdf®> Ojjlsifjsvs Mmj f OtcOls dzr =
Meslse jIsMiseze Is BIsH j dz1dzrddy fylisidt j dewsdlys fgo € EOS+
f sdzdzts fipls~uc Odzgv ¥ s oM oL Od Bigb gzff ¥ ded e3d, M
sOCyj ofMmMj esLHj2Moadw Mt Misttetsdy Ctolzy C
l tjLikzd O] dsEBOWY dL Itejrm fHMdMIs]cC
Mo sBWIHY, dByjls Brls! HIdMOdZO MdMmisj B3s2 Ektc

’r

U=1d¥,0 ), mgrdg+dgg+f,=0, #=jg+l, (2.9
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© d#BOW dL btejrn fsHdMmisjd Mtssks jlmisszs
dMmisj G352 k0o dzj dzd 2 :

M, = f(¥,8, ), Juv e+ iy +djx|¥ + £, =M, &= j¥ +0,, (2.10)

G Hfd i,y ), (W, )T d2d dzd dzd 2 dz" §J WhkdSydd, odH Gt
f OtcOd3j stetso Ho dX dIsj1d2 qlzfs,cfis T &5 gt bz Sz0z0 j W
o Cdzg yoshdj o Mmjew oMmj odzgjhdzdj oBLHJ22MI
f ditd tej Mls dz'd3li yM&w u & d 3d ) S Eeflds jj sSFPsz{@ € & dz@ dz
Ldzj 3 dals Y sedmir f jted Ctef Misde" § MmowiLd Bt
fplsd 4 dv B MetseBtH' , BYftjH]jdvjd 26 dHBOE
119 M Eujbsdk (edB]HddHBdERsdB3 s Mesise
Mo sB BHITB ] dzls dqzp e desmdlsj dz! dets tsHdes?2 dL
Zyj stsdz mMstslse jIsMisekzs h jets ftodMmtsj HJdzj dedzets G ¢

Oy OL sdz" oL By »~ dl B dzj dedcs i O d3di
f s L OH Odzdz" 3 fesmistcOdzMmlis o j dzdz" O3 stcOj € Ist
dzd 6t Oo j dzfils o O3] :

Mmnin ¢ M¢ Mnax  Aimin € di ¢ dimax  O2min ¢ d2 ¢ d2max (2.11)
Juvmin € Juv € Juvmax  Aijmin ¢ 1€ dijmax  Dzjmin ¢ 02/ ¢ 2jmax

G HMJnin, O1min, Domine Juvmin, A1jimin, O2/imin, Mimax G1max O2max Juvmax Oijmax O2jmaxi 02O o3 dz! "
Jz0 d B 5 de dBQfujf) s 0 j s MEO B O B E 615 0

Il uj o dHdets, Yybsts HJSCBBRBISLdose Odzdz” 2 1 0Qto
S M 0 0) & 2 B tzO etizg GRIMABR] Bid s Bdj j bHS
fddalsj L © wv 11 ¢, UjdB3 Ydzda@Y BB H jzde' O-20 Gz
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10HOYj2 MddsjiL O teoj ¢lzdv s tist® sy tews ji
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Meh jfsokéh jes o' MsC YOl dcludr $4R5 186] dz
f5COLORO BddLsMls! dHjOd dscss %] § dHO
o' MECBYOMlstlsd o5 §jtej S yjded?2 odgklstcd B¢t
] jdzduddz0 (oG] sSeady Jdds Oy 0 h j2 ISt
fjtej Sy yjded?2 GftejHjdvjlmy sldshdls d ds:?
MlstekSCbkzter Mmdmisi & d CH471d435HI6ARE sy 5 WSt
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E

e=—ng

tdfm. 2.17 Anouls s setegelsds Hody j ddd

g=—9 (2.43)

GHt,ts-ddzlsj tco Odzr otej d3dj dzd Hody JdzdwV dL tsB tcO>
sstejLCO® cdf jwetsd ddd M dtcOdiyd ,{ tsd g L
dzj Qo j dgfflso Odzd (2. 42) .

| tcOB[BUSHBI7S 135 f 5C OL Odzts, ylsts yj &g Bdzdy j
Hodx d dd¥ MmdMmilsj 3" dHJj Odz' dOW dzdddd M¢td
stcOj CSsstedd (tsMisOo OWM! odpdladjwcddef f edlsmsg tc
dzj tc O 9 | wzfixisky)O, Isj &3 B dzd ¥73¢ L1da® y Gshed ' dzw j Is v
ortoesyHjdedz" | IstcOj Clsstedd WwWodwe Isfpw OMmd iy Is
4l fsdmicHwls eBddLd {ldn kttOjChksid?
SCtcOded Yj dedzs? Litsdzj tIsdn kEfmlss2yder o fjte] ¢
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g Mlsj di'd dz@zPls L dzOydlsj dz' dets ftejor h Ols! o to
fitej Sy yjdedv dz0@ Htskcebké MmbtekzSlktlk.

(kO thtej ddshs! ©ONMNMEOLteds Oj &3 & esd
By jls My dls! dJdHdS Ot d IO il s S5O S
Slsdesidls j tizy Babdedzts 26 S 0Oj Clststed d, ti=dMi.0 Of u

Cslsttets? 8, AdjfEEBsMIsOs OW M ftod 1 Issd3 o3 dz
fted ds#Brna IjCEMNdn f @teHOsHydsdesOd] Is ) dffplsty Jd37 ts
oL BBsy dzts G 5 L dzOy J ded ve,j X dtid3c d € Ostslds t3) tg tetatf W |
COOdIsdictso Odzdzs MBrtcOdzY §j sMmw . R d3J dzdzts d dzC
"seedddtelkzj sy Odzetstedlsdz MOBsdzOMIstes2 ¢ d € ts4
i tod Hdztsy J dzddD 483, B8, 136|OB SIS

@ = Ks( €max™ € » (244)

Cu = Cumin + CQ_,

CHERT SL WW dyd | dals ) Qulgts digIDng e stpocdef (dzts o 5L d3ts
f OO stcO Muilp dz!' dgQ dlafdvdz’ M j j L dzOyd dedf ( St
cOMMmydlsr 9 Oj Isfw Hdv IsOLiske s ok GOl e teho «
kteOj Clstedw dd3j jls 3d @ad 3D ¢z & dgpQifddddz) »
sBjMjudoOsh Ou, teted dzef dgP ez oW Isdz” 7 CtsdsB d
f OtOdz] stetso [ v .

bdzj HEZjls Sl® sdPcP Bt s @Gzdtscts Mish tcO
o wluy BOCMd B3O dnmgs O tc® dzgPlageRdiL r 9 O h j i  dzO
BdzdLCts € o' ey Hjdedes? IstcOjClststedd dBsy
fdtedCd uddedy (A1) o fwsyjmmi KEadsszpan
dHddzdy" . 1 J2Ms® dqizpddugty ddMmisd oL dmA) e
dzj sBatsHdBs doijls! dzj Sslstster 2 L Of Off HdzW Ist
O tets) H | dedlzlz ¥ stc O Sl tsiolsfts dz! fStdsd 90 dFOdzs?2 €
CotstoH d dzO Iy dits@ Cdsofids2®.17%. 3.  tod fi).
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SOC BRHJIS ¢ OL Odets dzd Y 4 2.49 O dzchisitgdSisialgf ofry(
ftod EMmdzsedd tOo j dzise O wedekz@izs o B B OIS h jj ¢ s5o T
MotsBtSHMMBEEE HodyJ ddvw. [ ud 9 dH dzts Yylsts 1 Ist
fngznwh da MmdMmisj & d, o yYOMmisdesd, [ tgdzd MY S te
mMde dzOdz 34 dzv §j Ismw ftosdLoBdz dz d©3 BB OL 53,
o4 dzduq detsY sdztsy j dedg=3 OzdEAdaptsmdls j dz! dets o' 65
otsBh | ftesf OHOJ Is.

]l tjLizdz B0l 2 OH@JO OdzOdzd U tcif| tc B Y glzlp i) @
HodyJddd Mmdmisydr, o"wedygdd®¥ ftoduddz dzOt
OHOf sPAdd dd ( sdMC O HfEklIsj?2 tjh jddw otsL dgdCh
dZso sdts L OF tsdyg®@ skcfstdndse dzjidadpd ¥ j dzd W

VLG OL Odzdz" 2 O dzO dzd L fesojHjdz dz2O f ted d3d !
HeMIsOIstsydzets + W W Jj Cilsdoder d3 L OF t5dzts d3 1¢{85]tc A3 te s 8

G =K,[e[g(s). 2.49

G HK}, =const> 0.

I € Oyjtdeodg dizf v wafdaPgde® § 5 SHA&S2 Mis!
dmfsd Likjd3 olsttets) XY Oo dajedidyij dsi difigty j oz f to(ts
or widzsj degdw fmklsd ftosyj mMmtse, ftesdmrtsHWN A
o zOy O dzj tcOMMdBIslsted d3 s OC 2d H fg &E3q @2 MY LsE H
MC stesdfiidzéj Mlse 24 Is dzd dzj 2 dz@®V ta Do By MIS O 6
slsmMizlsMiseze Is o dzj "fded § O p sL Rlis Bdedflzy IsOS 4 ot
dmfsdzr LsoaOdedd Mddelsj L dqeso Odedes?2 t6Odzj J U
COMaHtls HoadydIsjdzv sfdmr o Oj s X j2®j i3 &3 dzd

4 BkZyjbtsds MHJ &zOdzdz" = L Od3d yoOdzd?2 d30Isj o€
EftcOQo dzj dedwv MCsigbfhls M swasdiplpgedzy © Mmdzj Hizs I ]

mat+ d = (), (2.49
T8 +0 =K.
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sdflsPdr EHsedts §jtojfdMOIls! o odHj H dat
oot SEYHE O

Tymg+ (Tyd, + m)g+ dg =K, G (2.47)
liwjfdhjds 2o tepdatbnd b dz( MptBAGs) d € S s H M
dzj G5 L OC sdz 29 tc Ol dgjddzdiwWls t5(d3 H dzWw s tej H J dzj dz

&ZzOyodz dets ji<L Oy jdednidzy dzj mMdzsy dz" = Gtoj sBGOL

Tdd1+m#+ d, - KdKug(s)e:% +Tdd1+mg5 LG a. (2.49
T,m T,m Tym Tym

g

{udoadHdzs, ylsts ¢ dox[J dachds B tsluatizis déL, B Cla OD4Gdz]
ftoeddzed 30 Is o dH:

#H_Tddl-'—m#_'_ dl_ KdKug(S)e:O. (249
Tym Tym

1 sMStsdz Sk ftod orf dgeyH jdedetsds HodyJ ded d
dzj sHdzstesH dz" d@3 HAW W j toj dzy2{49dz’ dzdv o3 ¢ & s © wotii)y disd
fMdzOc Oj & 4, daf LOedmwhdj sl shdesSd Mmdmls
Mdc @zt 3 j 65 ftetsdLoBHA BB, Ists Ists daj
Lo dMd i3 el OGBH®BY But.@d)js2slOs Bz O dzOdzd L d L
e ftod of dzzy H | patiabdzs ffflgy 3" BEZHJB fesdL e
WdLdud MEsd3 MBr Mdzy YJesyj mmtse, ftesdmn st
o' MsC syOMmistslsdz 7 fjtej Szt yjdzed?2. 1td L Istsd
sfdMmr 9 0j B2 R4Y00 deflaied jfiggs o OH O Is M  dzOYOC
fdasmtshisd. 1tdud B HdY MY dteOdzj B(s)d Kde duiKy to E
sdzd BEZHEI Md3jh jd o ©OLA | Mbstesd slsdst

AOLtsO " 2 fstelstcj Is H dzw 9" dzgz )y H J dzdzls G 5 F
ftcjHMisOo dQjlde dz0 ted M.
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Yo

-4

S=5,

8§ =8,

t dRIBAOL s 2 fs@EEMjtdsd vl ju 0" dzgzy H j dgdesdz Ho (

ltcd EZCOLOdzdesdz tcOMY sdztsy j dzad = WO LS 08 rAtc s
stcOj SIststedw dzed S BGHO dzf Mo OHEIS. wdzi HiSO
HOY j CitKdMmEh jMisotseo Odzdj MCte@ EYORHES tog ¥ d ¢
oMl t©Oodets o tsL dBsy dzts. lted ¢ L bsd3ls O©8z20 € jOoded jt
seMissvisj & O8] GOCIBIMIsj KO oMj ©Oo dzs B L

[tczeddsd Mdzseo Odid, Htod or dzlzy H sdezdj b0 d
i Qo dg4pd Wi Qtc® gy |§tc dzj By JIs BT Is! d dzH d € (
ZOC dzsdzO s # [ 101 & tfMmd OBMydimm Hzv B j MY
sBdzzdzj dagdw tshdBSCd MdMmisj &5 Jtod dzj L d3j dzdats
or M sYOmlstilogg d2d 20, j tasjjC dg¥j MOd' j o asHT
CBEHO dinternddzOBd kRS oR nEfskchissszjls d
L Oo d fd d3ts fipls™ tc Qylsi2dkdddgf=o(0) , O IOCyj ItcEHO,
odej " dzedj oL BN dRYf(W). J. o MdMmisi & (

vd fdte! ftesO0dOdzdL dtelzj &3 WVdLdudmcdy
o' delzy Hjdgdetsdy HodXddedd MmdMmlsj iy, d BftjH]
9jJ dzdyddzO® f OttOd3) ste©® MEBdz 3 J ded W .
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{ Hdats 2 dL shelBg dzd&t®fls j R v wo dzw j Isfpyw dzC
¢ dots H d dz0 BINGjdy S dfsts o' dzky H O Is f sfyls 5w dedets
mMddzz HsW df sHH Y OdzgdW L OHOdzdzs?2 MEBtetsmls
LOHOs h 2 fMdcdeddak 200 sod2jtdadijv MS stetsfls! v  dzj
Hisfisd Y J dzgd W L OH Odzdzats2) ¢ Sds@e mofrflstsft  Huoud YHjoddBRMd Is
fl o' ABHO CtdsktcO MStstesimisd Hodyjd § ikt
stcjeR | B dd lSWid " d2 L zOS, Mo OHOshd2 f
Hod) f|dzg¥

(s GLdOUOjl, Ykt o to@j dzqHa8ps(dsH Shoh
ftedmbkzlsmisotso Ols! Hsfsdddlsj d dov htehlsOs dv
L OHOdzdzts?2 MCstesMmisd Hodyjddw Of f OcOISO. ¢
119 fO0tO®jIste MEsdz 3§ dzedv, D49y fifary jfg3s Qo dfj
MotsBtSHAMIYIZ dzf 9 d3 L o3 dzd s myw BdZzOGSHOteW dzO «
{ftwinjddd d syjddd {Isd dL djdad dad "W .

vOSC COC MemMsOoadweshOv MdcdzOkO bkiftcOo
L OH Odzdzts 2 S tstesiiils,d  cidgjdly daddzOC, Mmistslse j sk
Ndc OO, kOotpddd jo HEOL 249 dz'kRo j food] €| dp® dg ™
otojdi3jdzd, o Ijujdd]j Coltstetsets kftcOodwe h(
HiSB Oo S Qdz' ikl HiSp Olfj dy dzisOH O h Jd3 M d ¢ dzO dzts 3.
oted d3j dzd , 9 bjujdedj ¢ tslststcrcdsOCid ctxistidy izl
LOHOsh jets MdcedOdzO, kdjd "disfiqw. uv0OE COC
fesdmMisHdls 5 cdfjteetd, CBEHO fMddddd
LdZ2ZOCEZ L OHOdzdzsets L dz2Oyj dzdv M tstesMmisd, d
fizj Hise Ols j dz' dzts, ftosdziykzbss otcj d3gj dz2d Ho d .
beojddyudlsmv, O bifigs dcttfigettd) st sskk §tod
fdmisj & o dzd yeedsf) cfHOIs GBdpjHIGiO d3j dz' " j ., Ud &

sedj bset, o { ity jodfhifid. & kbyealisCddd st
( fnds. or @5 ) dzgBjzH( s Lkd3j dz h Ols' Mmw , sO¢ ¢ O
f4ted Cdz® yjdd?2 bkdjd' "Oplshi Iotg dfjudad®] &P ds §
or hj MtsmisOo dzw s h j 2 Z{f tcOo dzj dzd Vv , s B B js1
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L d&z2OyJ dzd v MC stoqBfipls d LHOdmdded Mstsdz! C 5 tsls L OH
i LOedmdl s IsjSkhj2 shdeSd jet BtOs:!
shde ¢ d, (ltets] oM GEHO dOBA&s HOJ IsMw 9o
Hodxj ddw Wd&EY gstesthdzj BEZHjIS EZBjHe ) @FEYHhy ¢
1 st ssdiz tt@usOdFidatg Hody jdedWw dLtsBOY O h j 2
WOoLBoats?2 fdtsmétsmisd ofMjecHO BEHJjIs Mmistej d3d
f sdztsy § dzd 8= d@d dsdsddzts i d Is § dz' dgtsdzdstj Colz' tg twsH jf itk
Clsts HJdzOJjIs dzj otsL d3gsy dz@ d3 d MY tsdz' HLdR'e OleAf[ g O o
M stetsMmis ¥ HoffQ@REHAEOMIs B tH2 C d scdz0 O dztyf dzO {f eFddRAfl;
o1 o QW RdR) (2.44).

I mMewiLd M lsd) yd dedzr 3 o 5L dzdQ@OF dzO L OHE
Me stesmsdy jldpr Sttt 2 fsLosddd B' MCd
COLtr odetsets MJeE OO ki tcOo dzj ded v, s tej HJ
ftesdL o 5Hdz" o3d, d bkjd MOk &3 otMmMmlsOdatse d I
o dzd yddets? ¢ QtoCadji@'tcd® ¢ tsdztsy J ded=] d30 dzt§ Hadatf fiy
9" oy Hj dedets? IstcOj Clststed (. Clsts B Jj M Jjudls
MO dzOMistes2 € d u L st Fafdigddfls @, Mtstslse j Isise
sBdzzdzj dzgdw tsh dBSCd ttOMMdzOIstcdo O d3dsé s € tsdzlsk

2326 ddzlsjL LOSCBdZO RZftcOQodzj dgfV ¢ M stetsMmiss 8 H

sO¢ sCOLOdz ftetso jHjdadz" 2 @ OdzOdzd L , i to
Odze sted Is 3O M Edss déQfrpflsyaftsi 2ABIKT | &S € drts A {f sCftatafd3,
o' dzz) H J dedetsd3 Hody Jdzdd MmdMmisj &3 , Vo dBg dafmzd
sfdmr oa0sh jd&3 HddOBJSCE {Iss?2 MdMmlsj &3, MdzOc
l st stsiigz dzj sBrsSHdBBE ttOL tcOBBISOIs! sOC 2 L
smizh j M6 sdwls MNOdtsrdzOMistets?2 C 2 sdzsy 4 dzed W A ()
ftod dzOdzd qaPd O IsFf = . fiy

[ dzv o " W sl sladdzdzE sy MM o, fteslsj CO8F
tcOMMBOStcdo Oj &3 » 6 Y ddizZOr OB, d §dMm
tcOMmMmMdBIslsted d3 HdzE dddzj 2 gz d s jiffdglzde ©2 Mo
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GdHtetsH d dzOTig dgp M ¢ 2 MAMEO IR s dddzj 2 d2OW L O
o' 6Oy j2ddg=0f , O odzj hdedj o 5L Ble"=P)dpdO dzftipldnfigiz
or wodzj ded W sBhjets fJtoddydfO t©OBBIST fnd M
ftoj HdZOGC O] Bse s LOSBdRZO EZftcOodzj dzdWw B 2R QP ded v
HgdoBdSd Mmdmisj d3r .

rdzv  tejh jdzadvw §tsmlsOodzj dgdes?2 L OHOYyd dzO
tcOo dzj BB &3 (JJtedfdh jd3 Jets, KigSedsd dzf o] w3t
sdftseor d3 L OC Sdzts2i5 Iz f tai@e dffj jozef jv o33 @iagalz 20 y O N Iz ¥
dzi Lo jdgtsadzr X L OCtsdz L d3j dzgj dedv MmbstckzCIskzter .

g g+ g %)+—l(e Q)+ 4 =0, (2.50

d d

1 sfmdzy 1 stsets 99 jHjd3 8 wOMMdstsistej dadj Y J
Cshtstecsdy BSlsmizlsMmlsozs Is MdzOc O di3" j , dz® @O d M & ¢
H dzw Ef tetsh j dzd W tcjh O 32 LOHOYd §tsteW HIBS
Msof OHOs h dd3 M f stc2.60C sBRBGEOE ] ded v s d&3j Y
HdWW jtoj dzyd Odz! dets] EkZtcQodzj dzgdj C sdzlskztcO [8FS S

ét+ K+ K,e+ K,le|g(s)=0, (2.51)

¢ HKL Ko, Ksi dzj CSlstster j fsdsydlsjd dj Sst¥%¥dyd

1 SHYj S daj 5, vyt §mdjHdj NHkoc @ik,
sBdMfjudoaOjls MM jMmisotse Odzdd N ddi3O fjtej¢
L dzOCalzC gsf d Ho dy Jdadj dLtsBteOy Osh j2 IssySd dz
Zdets 5 GlttjLCOk MfdieOdj?2, &t 6
Cst YW WKeHisioz® B 5! kOS2, vylte' geds i
nOLOCljtedmlsduj ftsleds) ipon ks dgdavts  Hd % W j ©j d
(25) , d3j dzv dzdf ) e jh jflsoe jdeder & 2O S s dzj §
L dzOyj dzdv & f OtcOmglidisteso  d mlsj d3r
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[ 2" dzOR sy H,jdedY LOCEdzO ki ©Os dzj dzd 250 S8
N0 BsB25p T €0Ldd L {IdE ktOs da dz
ftodeOodw jd&8 d° §wOor j vyOfmksd d ©OLtjhdd
o' TBHUECE e M RPw@d O] BEHjd& Jdjls' :

U = (T,mé +(Tyd, + m)g, +dyg +(K1Tdm‘ Tyd, - m)#"'

+(K,Tym- d,)e+K,T,me| g(s))Ki. (2.5
d

1 OCtsdz 2§ 258 dzj das{m{ p Y 4 uf ME oz ud dedd L+
FtcOo dzj2aB W fr(dzOc O B =, LOoadMmwhdn lIs L OH
dzaj L 3] dedzz® OB BlstsMf sMise dets B 51 OWAf t5ds jf dzlsz®
A1)l M fsEsh'm {0u@EsSsc@sls L OC sdz Mtkizy § k
stejBlzjls L dzOddw f sfistsw dadzte] ¢fL o3 e s RNy §
1 B, COC BM dzs Blsdzj yj dets tc0Odzj 4 , dHjdzlsdW d ¢
ZdBts IStezHdats tskzh jilsodBO. Clsts H 242D 5 ts fid
dzdBlzH! {iptshbehszOoRd dzj o 5L i3y dats 2 .

l Ists %J otj d@gvw dzj stczHdes L OBjIsdls! , Yyt
C1 WW duywidKists ™ ZtcOo 2B dzdttf € j H j dzd Is* fdzj Hize h d

K,=-%, K, =0. (2.53

I A ssd3 MdzzyOj X Jj &zOJ 3tsj H d26Y j teffjigpdde)de
BHjls kHsodjlostwls! ofmjd MYsthzddicss Od

b tcOo dzj ded ™ € ts dgld Wis thys 2fyS) tsisRIGR g desfodefj2ls (o d H :

,r

1
U =(Tymd +(T,d, + m)g, +d,g, - mé- de+ K3Tdm\e\g(s))K—. (2.54
d
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t Y4 dz' ¥ HOdz! dzj 20 jets k§259h | e wo thistsls
mMdmisldy (Jteifdh jds slsdshdlsj d dts sh dB ¢ d:

mg, - m¢- de+dg, =U

d sShdjlsdd, vyt djsoOvw yOmls! {§dkyj dedzsd &
bfcOo 254z 5 ClEsL o s jIs §jtejfdMOls! jeEt o |

- - T
G = Kl €[g(e)+ Kol +(me + g ) - (2559
d
G g, ="M = LT sy dd ] fdsydlsd dr ¢
d d
O dzO dzd L L OC tsdzO 25D @ &pPdzd v O j(ls, Ylsdsts

slsdzsmdlsj & dez® fesfisslsk, dz oMj ©Opldis ds
fesyimMmy Jet Hedyjdd¥. sttsd3] btes, ojf
otej 3 dzd GoMmistswdzdes d HBMISOIsSBsyYdzts Issydzts
md 6 dzO dzO.

I s 3 tcj @] difes? ¢ -#sls, LOSdsHD A5H0s
ftcj 5B tOL b j[94, 045, 146,148 H b

,r

Qj = Kul‘ e‘g(s)"' Ky, (2.56

1 tod { Istsd3 ff tod Kuiolfjtdgij s p &jsdedfadits s, §OC 4 [k
(Md3. o BYJdedjor(UdmdzvIs! jets COC Wikdhyd
1 ZOY Kz fL otsdzw jIs Istsdz Ct5 tKtfotgdi j dzf Sz jo gr.dzd
[ cteOdzd g dzd v, dz0C dZOH' 9 O 3" j Kgdz® dzvo j itk o jlat
Efdzseo d2 Mmkh jmMsoses Odedw bkfMmlsts2ydoatsets toj ) dc
g d ¢ dz0O dz, ftoesf steyd s dz' dz'ls?’ ¢ H gztlzd e dejs " j dzd VW
fddzisj L Jietse Odzdzts 6 5 2.59C 57Oz iz aOsotalf) Ldagty  W( 1S t6
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ddeW stcd3Oyd dd nts L IslgOulg ez = d MY sdz! L s Odzd j d3 o |
Mmlsj2]) KEGXS, Hijls® dzsm' fted tj OdzdL Oydd wuv

{ Ud o dHdats, Ybsts L OXBda sl @Estapgiesd v f ( §f s
smih j Mo dzwis! MOBsdZOMstes2 CE { sdztsy jeddyi Isfs,
1! ¢, dets Istsdzt €8 9 bz MdzEyo,J, CBEHO dzO
Mlskzf j dzyOls™ 2 LOHOs M2 MdcecdzOdz MC stesMmisd.
LOHOE M jets Mde dzOdzO M¢C 5256 Isdgts yL JOK tsedz 142 tafOhp e
L Istsls i o 2Pz s dz' dats 2 W s to d3r ftcj HMMIsOo dIs
sy j dzyOls' 7 fdc dzOdss. 1td 1lssd MM Hdd
tcOL dzd yOls' fmw dzg@ s toj H j dzj dgdzlzhé. ol jjddguudfddz® i
Hisdzy dzO BTM s 1SOCts2, yloey ,B riipztss Hedzs 2 dAfkk) talk
O M HisBGEH j ydls! HEMIsOlsydes 9" MsC k¥ sty
ontsHdSets MdedzOdzO EkfttOodzj dzdWw S dzlskztetsdi
ftojJHGzsy Jdadz" 2 Y BHoBH M fohish i 8 HMsiEYsjsuud
tcOB tslstsMif ssB dzgsMis! Oz stedIsBBO MO B dzCels to ts 2

sdzj HizjIs tslsdzjIsdls’ §f sHESSH EACd§)L jAsdzdziz] Hets fh I
ftoj HiNlsOo dzj dad j dzj ftoj ter o detsegts L OHOB N jaEts
Miskzf j dzyOlsr 7 Mmdc dz@dftiseo Mo fzji € 5B sHctsB d fif dsE tc j M «
onBHAB?2 MdedzOdz, vyt dsyjls ftede jMmisd € L
LOoadMmwh j2 s ojddydd sts®@c®, v @izists p Odzdf v O
bftcOo dzj dedV §tslstcjBljlsmw H stfastdad sy bz jdzsgzj t
onBHAdS?2 MdedkOdz CtdiskztcO Ei{Wap doj dfdym dijSHeort
Mlskzf j dzyOls™ 7 Mdc dzOdztso . [HAZOCts EZCOL Odzdz" |
McOodzj dzdé M o' dcetrh jd&, Sttt 2 §sdkzyoj
f sdzeaf A [ fsLotdzws h j2 L d&zOydlsj dz' dzts z
(Hd OB Yj MS s boydshls: ttOelsr) ofj2 M
EftcOo dzj dzgdV C tsdzlskztctstd d¢n¢C dsfiptfsthdz'dL mo @ly'j dag ¥ dzj

(hd BHds?2 Mse | ddesfis: v ) d dzlf J'2.5¢) te o oA
oL deCdetso jdzgdj o wuv B Misdes?  sdzsy dIsj dz' dz
CsliRf § dzmMOydd tlsted yOlsj dz¢ dzts 24, HssBdeOdslslgs®RY . fjogy
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MmjodmO2H0O) , tetQo dir 2f P flegthdzs  j to§ ¢ dz yd dzd ?
onBHdBE Mdcec dzOdzO L O lotded] d3w Is tdco® B s @@ D FT(drEEC
MC stoBMAOF ZOHT 9 O Isfqw  fMdzj HE® N j ]| BetOded yj da

| 8y 16 8 (2.80)

LoV duiméd sy mnh fus thpdaizd @udd: dd ¢

115



Ug5Uq

e

>

tio tig | L t

tdm. 2. 200 l@jOxted j dzj § toj to7 o dztugots frylsCzHf Q edayjQess 2

{"dBCO MéMmislgagsmdIlsj dz' dzts dzso 565 u; LJOH P §
ftoesdL otsHAdZOW dd3jtls o dH:
e =u;- U, & =d - d (2.8))

{udodrdzets, ylsts ots 9 lststc ) HHtg Aoy dy] IstiAdHdf < dey dls
JHd2OC s { WRdE ydvIis@zy Wodzv jIsWw R OwLOCIS] tedf
Mdc dpaizOmd dzlz o o gapt § dadzS e B dath Q fsdzdh e Y Q) 1-56
WEd y#f sy des s OMMdzOIstedo Ol CO¢C fdi3imnlz
dcdzOdzO k1Y tcOo dejfrpdlgf v teydifyds GABHIEPS)!  Bsy daets  f ¢
¢ I fi) StyEdsls s W dzdzts d ofifHe@zO( . 74930. i ¢ P dzlz dz' Is Ol
onBHUSE sy Y & &P | B ds §jtejf MOl o o

1
U:Ku1|es|g(3)+K—fH ’ (2.82
d

GHY=-8+Ch, O o jnj iy MmdigkdsdBRdy B8P da
Y dzsds sy jIs Brls! wsif dMOdes EZteOo dzj ded j o3:

116



b +bdé& + K, |&]9(s) =0, (2.83

GHE =-df, 8=-8h, b=T,/K,. ltd {Issd3 WOLBe" 2 {tstclste,
217, dsy jls ddiijls! dgj Stslstster j dzj L dzOyddlsj dz' dz
Bsdzj dzls S o Odzlstso Odzad W dzj ftoj to" 9 dzSE B 9 - BH dztsC
ltets3d Y 2IstsC Dt atig 4 ©3( Theds. tcd M. 2. 20 ddzp H B
orBdtcOls! Is O& td J3zw yfstsfgls tsw dzflso © L OH O8 h j Gt
otcj g dz2d Hody jdzedWw dJLBBWOY O j2 Isycd 6
o' MsC syOfmlstslsdzr 1 fjtoj Sdzs yided2 (11), ff
Odze stedIls 3O ( 2fy 4 8 ) ydnfigdzj. dadfigsts ( g ds.dzd v d &0 j dac
{udodHdglsts L sts LOadMmdl IKkls S sy @@z ts fPlsH o
v 06 ddB 8 Odath BO jEsy FLdBd U0 dz! dzists Bi §s dz¢f ipdh dac
[ Misd Mise j dedetsj tGteOded YJ ded § ' enustd istsef s o ultoo
HddzOdd yj MS k¥ Issydesfls! EftcOo dzj dzedw fmdmlsg
sh dB Sedy;- v, d HsMisdy Jdedji &3 EfMmists?2 yd .64
MO dzOMistes2 ¢ d v fHEWY MMJuydj s tesyj MMy G tesd
ltced tIstsds BEZzHjdB f sdzOc Ols Yylsts eoo9dHE
difmdzy Hizj Bz¥ MdMisy B2z Ftd JJ§ Hodxyjddd o
dzd dzj 2 dalst . j Mis! Ho d J dzd 4§ dLtsBtcOY O h j 2 Is t
fesdmrtHdls! ¢ dzdddW o3, dzg dffazd ded §j tsastedzL S

{ MtsB J dedetsfls* OB IS MdMmisd 3" M 4] d&3j dz
dL d3j dzj dzgd d o ~ ts HIddzGy Oirfj ¢ dEiEpdssIstcd d3 tsMsB j d
283 ftod YBHOY] d&O7Y j o8tH MdcdzOdkO (

1 sMCtd S22 11 ¢ Wy dzw j Is fyw d 825 te yaf ts dztgs
MC Oyl stsB tc OL desfgts dzQuiz@P dzjo dpdfblef, daPdzlds OC ¥ ¥ §
dL d3j daff s d B ¢ O efFdifab.j d udlsr 8 O, ylsts " d&dd
cOodgp O CtdbuWEtytdjing dzvjls dz0C dztsdz ctcOdzd Y-

117



¥ OL 5o 52 st i) Casfpds@y j dzdiyj 1€ drvisispL i@y SO o j fls
CeOdzd yr 1 Is(SRRMF)E,dzOdgtsyfdzs §6j HilsOo dls: o o(

h, =2k, /C,

GHY,>0-dzj S slstster 2 Ctsi WK dhyd Jisdsls .o (dfoingj dzls f s
MCONYO sBtLO} O h OV ksYS O ¢ OtOdas dtc&p Odaisih ezt
20 Jd IsjSkhjj tcOfstgadrsgsded p. ! [ss8Enishyds) dao

s=¢+Ce = +C,(° 2k s/C,) = +C,&0° 2k;s, =5 ° 2k, (2.89

cHe,&,5,-sh dBC O, ftesdL otsHdzOW h B S dso OREsAS
fsHOUd Mdci®edOs j sMiSe | fladBSon b tiz0nHE K g s dd
©OL &z ydets] &OfwOodzjdedj. ljHfBEOEO] 5w,
LSeOBEO®O o tjyddsi §jtej S dzs yjleMsd., Jisi dgos
o' 6O 2z HEzZj s, Ut o dtsd3jddsO doL]dsidydeyticezy
k,>1) BEHjl or ff tsdzdz{H>Shw Isdaj tg Anplsj dzffisfeis j &3O o
[ Mdkg<l, IstsOfOBB®OY IsYSO dBeyjls d tMmisOls: fi
Lsdz BEHjls LOoadMmjls! I kL kb j dtkyd dzOyj dzc

sjfjtt! BBdjj HjsOX dts wCOMMEBsstdd st
o j dzd W §2OC B’ 5 b HAVOds® jeifyhjjuj dzd¥ OB SIS
MOBsdzOMistcts2.44)d djf3B - Hd B, YlssBT otcj BY fo
Bidztzy d3j dz' hj otej o3 dzd, dzj sBRrtSHdBBSEB H AW |
B 5 toRdES? ffo] GltejLCtse MydeoOdd d cdf.
mdzlz y O J dzJ EHOMIsmw ftesdL o jrnls ddzj '8 H ¢fw dzgf3
sBjMfjyujdd? ©OBskshishsedshisd kS OL Oduds
SOCxJ weo dzv jtstiizdriisimsgd2d f ted Sistslisdzd § O jfijaf

118



dMrtHdset daj f to] @ d@zsd®diArd ¢ azbdDy dsdsl.t5 dzj
sed Mydudls’' , Mesly desirdg) dafl*d

Uy (1) - ug(®) =y /2,

SftejHjdvehjets daftsdsj Sasc vo@j dgPMisizf Of Is v flaOds
o § dzd W dzlz

s O¢ ZJ tsls d3d Yy O dzts fiy tc Odzd 4 , tcOB SISO f
Miskf j dzyOlstsets Mde dzOdzO MtsMmistsdls dL § SHASH(
Ho Y J ddffts2 o tsdgf sSH 1 Iss2 IsySd ¢ ECOL Odzdets
MYy deOdd o Isj ujdzdj tf e® d3j djizdgf dj drdei d3g 'dafiB ¢
o' udmdzv j s DieftBiel daplyt) -1 zOud dzdj " dB ¢
o i jd onGHE -B"OB&ED hiflsid o d&OYOW]
LOHOs M jes Mmdc dzOdzO.

1 sz o9nBBHO dJqLtBtOYOEh j2 IktsySd o L
o MsCts?2 yYoOMmlstsilsr  jtej Cdzt g ded?2, H o P decflgdat
By dzts s dMOIs![17]o " 6O § dzd § o3

& () =y(t)e ™ (2.89

sOCdd BEOL sd, M 289 ] Ksesk dr tc 5 jrdzth ¢ s ( d
fNd Misj 3" O tode jsdptc OB SIsC j  BPjstsjcHsdztid & ddPIsOf

| ol = ol +[ela(ta)(1- & “5), (2.89
GHY-otej BY OB fMdMisj ' @al,#ejxddd 11,
JtjHY sdztsy d 3, Wbt wjOejate i thisgs) dg'diclst

oj dzd WY, dfits s L 5h dzs dzj MSd 5 Ot I1. 1k

119



Bty Hdzs2 MEC O ¢ h offdsHidmsjclds o fiedaoREEO s n I &

f dzsMS sMmisd o.2B)j.0 Pujdiddm.LISBLOY O M j2 IssYS
ftojHMmlsOodv jls, Is.¢. o 1lssd Mz yoOj ©hde¢cC

[uiodudets, vyt f§td o oEPdds) ddad ydizg@o s
Cobtes? ff sty BUPWI@ D R HAEESES Mdc dzOdkzoO do
JLtsBteOYy O M j2 Iyt d, BzHjl e w8 Edg tsEEH
cOMMBOlicdo O dsets Mdzzyow shdsc O mdmlsj &
2210) . 1 Mdzko®h, ©Bay B or f tsdzdz|dstHhel |, dzjistsO g
shdeCO MdMmisj BBr 5 dBsHEzds o 1 IstsdRlsfdzz 4O

RL tedfMmizdzC © odHdats, yYlsts [owf=h &s™ s &ddj dsdic
f smissW dzdzts DL 5 o1 R f dzsmC sMisd 1 Ists Msslse j Is
slsd3j yJ dedes gz y dtedets?2 dzd ded j 2 . J L Is s d¥, fiy) dzl
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ftesj Cyd?2 GhtojLSss WOLGor - kicOjSlsted?2 {t
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v WOoLsor' S kiOjSlktsted?2 Mmdmisj dr , 290 dzv
f sdzd tc OME taffys dz'y J dstisHdlz dzvdg@)< OB W Hz jJddS ydfdfj Is* ¢

% — dl Kul es ’ (293

O Hdzw WOLtsea" n btcOj CIstcd29gdmweodzwes h dafmw G

% — d1 + Kul es ) (293)
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Col WWdydd dzlsT dzOS dzsdzO € OMOIs§ dz¢ dg'k~d 6 diaf$jQa
kyo o dHj:

K = déf _ Ky - dleu, K, = dé _ K, +dbC, (2.94
de mbC, de, mbC,

I dzO yotsiafzlz y d d3 gy jtedsCidisipde | DEzO &M Cs4 W W dyd
2ZOC &z z0 ¢ 1 bEQ Qo dg @afdE df W B2 M K54
fesnsHwh |2  Pjffs s Es

gz Ii:uesgo—sD), dZOS tsHWh 25 f
fow dgs2Ce-s5( Md3. ©9dm.dqagjziads o dH:

éé = kg (es - eng) - Cuesgo - S (293
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#=-Ce+s, YtdteOodoe ftcOoar j yYOfmlsd EktcOo dzj dz
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t 4oV kth¥nds sksdes fie]f. o sz zdgs] d3:

€5 =25 /(Ky +4,) +65y. (2.97
4 kZyjlstsdz or Oy OKDdZCISVOQ(x\@g\.*Md(ng, Oy lstff tsdzlz yc
0Py =650 - € =~ 25,/(K, +41,). (2.9

PeMisd 2 ] Cydi GsldejsEw) L §1Od wdd |

LOBS dglssets yqds &zO ( f ol j Sdapd dsfipess to jo)d Is © 2 dzl2,
Eud ssd3 o208y REB[2 BEY des L Of dMOIs :
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q:Eém: Cp%m:' kgq:Egm:ksq:Bsm:¢kg
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d dzd

k
oy, = 25 (2.99

I T
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Ky - Ks

(kg+Cu)kS'

h, =25 (2.100
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i 0o j Hdzd o sfls k>UastePde delgb g BY j udls! ©YpdE
Cot WWdyli>®la@C sdz0 Ik e300, dzj Catf I8 ts 1§ 122 BIzHJ
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tOMmud sd ajdddOndiddzd ¢ @ ts Eoiglg Jeite@ls © W d dzH d o d
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4 EZyjlstsd 02294 OxBsdedias L Of d MOl :
s _ W Ky <0. (2.109

IC, KC,  mbG/]

4 Zyjlstd L &zOS o), @108 O HI0&kd » ' (XO.3LMBA] p M| «
BzHjls sy dlsjd' dzr o3, fndzj H 59 Ol dzj dzB ~ tf Ho

dMfsd L so Ols! &GOS MG EOd ds o ts i s zdas jB m xR
HdOf OL sdzse dL d3j el dzd¥ § OOBj stetso
sOCdds BBtLOL 53, dmetsHY dL §tetse j Hy fedzt

fsdssh ' & or Oy j BAPY (AR SBEGH] BS ik j fse c
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dzJ f sHOE Isfpw . 158 f§ted L Issd3 o ftesyj MmmJ
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otcOn OlIsj dz' dzl R dzd ftstisfiglskzy Olsj dz' dzr = Misd 4 da 2
of sMdzf HMiso dd B EzH j I dlf teidfsdg jodradls’ ! fgfv ez Iscfeh® d
110 s fosdLotd d & stOjClstedw &, ds by,
Codzsztctse Hdzw EZftcOodzj dedw oM d&3d M jMmlsr & CC

lted WBsSHJ dzdtetse Odzedd dMmYf sdz! L 59 Odzd ') ¢y dfy
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(Bj kY fjtejitHdses sy MMO) tMkOjkhw {t
CSEHO fOtO®Rjlste’ 1t [Uu HBHIEMSOsk Ikt
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10 tedfy). 2.24 §5COLOdts, € OS midtadishidere)dsdi
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Ctsi WY qayd fizls MdMisj &5 ) ©OL dzd ydzr a5 f Ot O3] Is t
(fds. tedm. 2.25) .

10 ttdf. 2.25 SCwdoeOw 1 Mmoo jlhse kfjls
AdzOdobruh disdo OO seOdd. RL Lltsct todf
OBt dzOMmis tots 2 Ydizlz Whteddn 0 A dzGzO Y j ded V¥ A f OtcO 3 Is
O tew y jdedz" = toj Yy ddBOR Jjet tOBslsr ) fdMmlsy d3C
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Mkh jmlse j dedes ko j dzdyudls® BT flstts HHjodilsjodddj™
Msslse jlsMmise j dedzs, jet ksydetsfls! o B &OEEY toc

0 25 te

t d@25) wsyj M dL d3j dzj dedoyf eldts O ylEDMdalec@ 2 € ¢ 6

vsO0Cdd3 BBtOL 53, tcjLEzdz sOIsT dmmdzj HisO O
LOC O Lk tcBGH] dfdy. o(tsazy jIs B J MY J ydls! SH
o J dzd yd dets2 ff Otc O d3guds teddzdniC tisfigds 'y &j dafr1 1 € o' tot
(s fsLotsdw il ftwddj ddls! MOBsdOMStes?2 ¢z
MOd3" d3 L dzOydlsj dz¢ dzts ' fiplotg ted jids(tfsls osdgite @B S5 iIs € j f
L OHOs h dr Mde dzOdztse .

Il MdzjuHwh jdg tejydd3dy kZftcOQodzj dzgdwvw MmMC stetsMls
gdd3j jIs BBdz htsets L dzOyj ded v, sO¢ ¢ O@y tsfhtefdB ¢ d
Mz yJ dedw BEHJjI Milstej @3 Is* Mw ¢ dzzid® dzj jf,H dBO
zftcOodzj ded™ §tetsilstc Odzimidop) dai didf Wdtipds » 4 s g &
BzHjls tsCOL'" 9 0OIls! Mmkh jMmise jdedetsj] o dzdwdedj dz
4LV 1 b yJ dzts a3.

2.4 wddzsjL CtdelskztcO B tcOo dzj dzadw ff tetsls tc O dzf
110

4G dZOMdets s toj H §f trjctizezt i3z M Belizy § @O u v Ogzdz
dzj sBrBHd B ©OL tcOBSIsOIs! 4V Jets ftisMmistc O
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CclscOY fLotsddls fdHOls! sk Off OOlst
Hodx jddd ¢t { ttsddziylsay dazdal {letsdistlOsted v d.
Mzt y®j BRHjlk ©OMMKEOLttds Ol MW Ekyj t©OLtC
Cdzsbkte bftOo dzj ded v pCds tc sItsls tstc 'HD d B z@z[t8 H O
4lu BSIdMr oa0jkMY HWWjtej dzyd Odz dzr o3 dz® Pegck
fsmistswddz 8 St WW dydJ dzls Oz .

10 tfhdsse | 2650y Odd" j 6 bktOodsj ddj HJO
Hod X jdzd™ © KRBOEdudzes?2 Wstkdj §tod bkndsedd t
(259 o COYHGBER COdOd] bftOs dj dd¥ NCsttsfls
Misjtf jded MotsBEBH' :

#+C,u=C,uy, (2.111)

G HUW = (Uay, Udo, Ugs, Uga, Uss, Us)° | RCT® j Clstste L OHOs h di oL HJ
vyl RE®THJOGEsdz0dz' dzOW BOItcdyO St WWdyd,j dalstso
(v lstet yilss ' § 6 dkddzr EOj BOdUj MS ks
fsdzsy j dzgd j &3,  $2.11k Jo O ddizjj dzdkj Is ( H 5B O 5! 2.80]s
sfdmreOrhjji eoLOdBsMawL! &iYHE 1ftdtsidk@d?r
fowL Odgdzs? d OB sy sdzs?2 1B J@yls) S GsEH § GO
BOIsted ydesdzz EZtcOo dzj dzd ® . [ dzv 1 Ists@6 t5, f tctsH
bicOo dz28zd Jf @' teOL do dL fdbzyj ddisc s O O g d

g=3"% J'%. (2.112)
[bBRilsdd, uyuktod®EtfyoOds o totdetd jodzdzts? , s
] sHfMisOode MBHEEYERM] fzdj {6k ydd o' ©OY j d

HgBOBIC L foddscts Ctdskzted i t0sdjddzdl tsdf
Hodyjdedd 65 fecOdhisoz dizd? {EEOEGststedd:
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#- (¥- JC,)g=JC,gy. (2.113)

100 dh jdi3 BOtdydetsjy HAIWW jtejdydOd dtsj L
HddZzOBd Ui MSdj Met2Mmise ®© wu {f felisdls wzp dz@is gf fie
siCén L dOud ded 2 1 dzl (] edglsiSlots W Isfdaye s i ls d

#H C R+ KX =KXy +C %, (2.114)

G HX§ = (Xd1, Xd2, X3, Xda, Xas, Xae)° | RET1 9 j Clstste L OH OB h da ofsSLHJ 2
11 0 Ky, Kig I R¥® T Hdé@sdzOdz! dz' j BOItedy’ S+ WWdyd
9" BdtOs IsMw o Mbtslse jlsmMisadd M L OH Odzdzr d&3d

RL PORdABRRII4[( o' tOLddB MsOwLhdj ftesdL

#=JC,u4 +(¥- JC ), 2.015)
#=KjXg - Kyx+C % - C %, (2.116)

[ dzv Issets yYlstseBr HJAZOBIJECO SCtdzslztc O s O
oMjcHO BHdMmr o 0OdzOM! BRI Btz sB ZEdd dep dztf €
LOHOsh 2 MdedzOdz Csdelsztc O Ek{ O, dzj sty ' ¢ tisi
tcQo jdzMlsots ftcOo" 7 2UONIRIHIB [ o ' tc P § RJHEB)J@LE6) d3k
slsdesmd By dzff etz yd dz stcjBlzj 3" 2 L OC sdz [8Bf1lO o
145]:

Uy =(JC,) *(Kjxy - Kyx+C,#; - C %- Ju)+u. (2.117)

) Ol jsi3 Mfs ©o d &3 o 2MI)O o i) WzQy § dad | z 8 Q2R @pj o] ¥
tcjLEzdz sOIsj BEHJA dqd&3j s+ :

Uy =(JIC,) *(Kixg - Kyx+C %, - (C,J+Hu)+u. (2.118)
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t OmMmMislsted 3 Mdzz y©2, SCSBEHO ot ofmjn odkz
Mo BBIBHIMO MBS dZOMIstets2 C O A [11 dzj fHtesdL otsHdIs
ots ofMmjr EZCOLOddZ » SCSdskzteOr orBdtcO®jlsimw
oM n o 5L BB dzg" n L dzOwjidpd W A o f Gstes@RBZ) late thaizj
cdzj BdzOcstftcdWisdzg' ne) ot offj Jtesbdt OF sdzkinis €
M dz 3 JjdzdV. sl la3Cdsjte dlyddz: S5 Weo dzw Is! mw
sHddZOS B j 5 ojdzdydd CiHdDE®dO @ dz2¢ OC 1 d
tOdzj §, o {Istsd3 Gydebzwdjls LBYQE@digR d" &3d dzd
Ctsdzlskzter q tcOo dzj dzd W melsc s g lew dgdf 16 azd d54 dad
B' MistesH j2Misaldgy, o O yiplpdgdsy J dedzkzdzOd3d uJ M< z®
Codzsztcdzts G 15 Z§f tcOo dzj ded W . [ HdzOC 15 A8 ) ,H O
Mdzj Hise Ols j dz' dzts, d L O¢C tsdzdz'lzdg tc © & dzfs pag ddzd df theisd
EftetsmisdlIls’ .

[ 4 2Mlse dlIsj dz' dats, d mMdzd oMy 1 dzjudzjedls 'dz" H «
ftoesdL o g bEzEZPH O] Is Mots2IMlsoatsds C sdBBEzIsOIsd o dzt
4uJ=JCh. & byjltd | ksct 201882 iiso @ so BBy dpd
[32, 85, 141]:

Ug =(JC,) *(Kixg - Kyx+CH, - u). (2.119)

I ud 9 dH dats, Ylsts H dzw tcj Odzd L2A19g d daj BBEd
fsisswdadats o ydimdzw s w Iy dfj #3) dzslsts 3Pl p g fgls @
mMizh j Mise § tetzk dzj i3z, IsO¢ COC Jivdpjodyjedisiyw  dful
stededetsdzd stedyud MCddsd o 6O J ddw dsd (W lzdss y
gL di3j degw s Isfpw o9 L OoadMmddismisd ©ls Isj §ké d- v s
dLBJYOIs: ECOLOdd = IstezHts] BB ddr = s dn d) dio
LOoadMmMddiissmisd Hozw orf ydgmdzy dedwvw + dzj d3j dzlstsea 1 Is
ted OdzdL Oydd tBtBh jdzdzsets toj czdzMB Bt O off tf dgt
Bd ded BOdz' dets dzj sBrsHd B Ctsdzdyj Msets ESC OL C
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[ Mdzd o dzlzlstc | dAgA g toc S fEliglsAz tcd M j =  frplsdy W atzfz@ ¢
MOk dzOMistc©Od o O h d d3d mw Is. J . o MmJ A1 dz
dzj sBrBHd®RBs dMf sdz L 59 Ols Istsdz! ¢ 5 dz0d B t50z]
Ef cOQo d218) W (

lted twjhjdedd LOHOYd MmMddzk k@0 di3tzis giisei,j |
oL ddC Ol 8OSY | 1 toisBKexf K563 0ds el dikgic] W J dajddp detss
qd3j dedets 1 Isqd  dzj BjdelsT e fsMmdziHmisedd BEHEI
f5COLOIjdd COyYjmksoO ©OMNMEOsicds Oj BECE s
fpdzj Hisdz'Odats, 1Y oo flpdsjets Hodyjddd 5 fesdL
scOj Cltsted W 3.

sOC odHdds dRIMLC O UGGl j ST dihdo 6] l4n dat
dmf sdz L s OdzadWw L @UABIQ I fst®O sHAjde@fyd SO ICHo C
BOtody’ Clstisf Hjdotfls IsjSkhdj @0Dds@l =R
f SHMJOfsf 60o dzj dzd v MCsshisy g Mstsls o) ks ls oll
fwesyd Md Hle@ejsddi: sHdls dzj 6] t6r o dzOW M OBGE
Ci, ftdotsHwhOw ¢ dn dL djjctis] Gt de® vy G d Ml Bt
(s ®Bsydl feded Misd § IstseEisis Rudsiisdz@ydrpmgl tat
BOIs i, Kyii f € OL Olsj dzd COyYjMmMlseaO® wuv, 218H)d M BIE
B3y dgW Is+ w9 ff dzts s Hts otLdadCdetse jdzdw o o
C sz dzd 2 .

[i2fMkoadlsj d dzs, RO®OSI,jtt §jtejntHdy A
BOlted ydz" &3 HAW W jtej dyd Oddldlg i3 ©&EOH 6z dz2yj 63
Hody jdedw o COYHB21)Mlsj f[jfvixB j ifadaseEntsfr 1 Isd A
dmmdzj Hiso Ols! |, 2.11dn)dzd ) 3 EflPERE 20 dz' des e tc®Od B @ |
20 " jifmls: f§ssHumdmisid (§ft 1UPhHdkd MistgEfQdsid
~n OtcOCIsjtedmMisdud M dJ FtcOodzj dedw Isjr M jMmisd
f sz yOs sfyw §sidj kS OLOddscts tOLBdj ddW .

dMCted BGdeidels SOy Hisets dL hjMmisd §sdkzy
bteOodaj dzd2 (L HJfjy tfB 5100\ Osdhdzf2j Stifte d dzOH dzj >
Misjfjdd (hhadatseEHZY ftesMistslsr BERZHJjIs kM jdz)
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D=C,- 4K,. (2.120)

[uiodHdes, bt ftod o' K edylzsdetid | Hzj G gk
dzj tOo joMPlseo &8s . j. Mtslse jlsMisekze h jj R OtOCIsj
odNhjMmisejdede” §j BlstedyOlsjdz dz" j oUtjgaafjo dfts
tcOMMdBBOIstcdo O ddts?2 Mmilsj f jded MotsBISHT BEHJIs
ftoslsdo dasdz fdoz ¥ © 0, (TetOdHn@OIstcdo Oj dzFr j € st
Mesftwyjdds Bl @ Ay dddgls! CtdjsOlsjd d

s OC Hfgdzjs dL 9021200y, daffted (f sMmissW dzdzgtsd3 L dz
toj Gzdzv Iststc OKytftsdztsy j ek o e h j 2 Mmisj g j dad Mo st
gu(® ftosyj My MOBsdOMstcs2Cd A[)11 tOfMdO
Hd M tod d3daOizsjOs d3j dzv s fqw . 1 s fted 1 stsd3 ¢
Il si bz m yjdzr¥ MbsOBddzdL OO d{ @« axp ke ')
dzj sBrBHd @ ISOC Y] dOMsicOdo OIs! o L OsdMmdd3
Cu, BBJIMYJudo OV Isj B3 M@ 3d3s delzk e d 03dp@ZOEAS t d
ofmMjds oL sy detsds HJ O OL sdzj dL d3j dgj dedw 1 Isd -

RN sdz L zw R.620 ) dzfisipisstc @G tclz j &3 Istcj B Iz j d3
Csi WWdydj dzstse Mistslse jlsMmiseazes h da 9 shdzlolz [BFseH
141}

Ky =Kj =4, /8, 2.121)

CHZIT dzgj Stslstster 2 fodzsydlsj dzr dz" 2 ff OteOd3j Ists,
ftesyj mMimse o wuv (odsy)ddfadd] sediedy Py dag
ftesMistcOdzMmis o J dzdz” flaud dsdetOts |Is st d 1y 3,ls 5 jHiigddify jtf dB
Moslse jlsmMlselze h j 2 Mmisjfjded MmotsBHT BzH jIs
fjtej asHdes?2 Htetsyjmm GJtod L Istsds BEkHJjIs dzj M
dzj 6 Oo jagMIsdo Of j t6j n SH dzs?2 f sy Mdgs Bfipsitg dso Bl
HodYy ndzdd BHils fesdmMatsHdls! M fJjtjtd clzdzdt
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vO0Cdd3 BBOL B5d3, 9 IRyte sy astes W ls[fmyvy § Uzlsds’oB ts5°
Zz, SGCtlktstr j © dktecy d BEzHEI T ®,jw] dvyldts dH
4t i3jhjdedd o tOdaipiseoty Mzdhfsi@ts fiplst© j C Iststed d .

dlstclC sktcdzOWY Mr j BO twjcRA&ZIBEtc@ toff B lxts PP
226, [ Jekzdzw2d8ty sEmMQIs( Jdi3d s Bl j Mdzsy dzlz &
ylsts ftod toj Gdipgpri@3dfd ¢ tsdftsh 4 Bitstclstso tsG s
or ftwdkdz HtsMisOltsydets Btsdz h 5§ Ctsdzd yj mMlse ts
stedeBdats i sted yd MSdrmr Wk yd?2. [ dzv 1 IssEts
Motslse jIsMiseks h dd3 BT MistetsH j 2 Mise dj 3.

2 Kyi
K, ¢,
Ky - (ud)? 5
_u #

{dB. 26 ulstipTjsdg® da®) ¢ &z dzv Ishef0  § s dztsy j dzd v

sO0Cdd3 tHtsEbs@idd 2 LOStsdz kfttOso dzj dzd W
110 ftsLetsdvwjls ftodHOIs! J BBz Y Jd dzOj &3 § HJd
ftoesdLodz dzr 3 JtetsMisteOdzMmilse j dzdzr d3 Istc©Oj C Iststc0
(2121) Cwtetej Cydd f OtcOd3j Istetsots td distg L af tiodzd 1© d
SHddzOStsor 2 odH fj ) § s - dz@ dzdh y QU S DAHBEIAE
FftcOodzj dzgdvV MEC stetsMlswdzd jets HodyJddvw s

25rRMMdzj Hso Odzed j Mddalsj L qiotse Odadets?2 Md Mmils § 3"

Ho d>J ded jod3
J HOdzdztsds 6 OL H j dzj BEZHEIS ftedo jH]ds
BsH ] zdtetso Odzedw Mddzlsj L qtese Odzdets?2 MdMmilsy d3r  E
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11 6. LG OL Odzdzts § dmMmdzj Hise Odzd J ftoctso sSH J (
BOIsJ BOII ud M 52 BsHP .AA) 1) ¢ H © Qi) gz Cdsddfjuds
ftssisdash j dzd 2 ( 21.16p) . 1608 QNdgddisyaf j dzls * f fgts )l dn k
Ef cOo dfjCdfvsigifisc s Hody JdzdW oL WIS GOQHGEF, >
f OOd3j ster MdMmlsj i3 kias@§d4j6dzd v f sdztsy j dad j

l dz0y0Odzj o Md@Bjldl v GHdzas 211 ipls jftfcjddz sts Hig
9nBH dzj Cslststesets LOHOE N jets Mde dzOdzO, {§ tsd
MdcedzOdzr dzgj fsSHOBIsMwW. (IO MdMmlsj 3G, ¢ OS¢ L
Ctdbblzter (§fHmdnb) B ¢ SRR G hHdz) E§tcOs dzj
Ctsdi3tf dzj € s ds, W stcd3d tc 2.98d3" 2 § tf dgls z1teO € (sfiazH fiy(d
MEseshis! ¢ 1 HddysdzdeOMMBOIstedo Of c3ts2  Misy ¢ §
smdztso J§ gl M E2§t236 dzj dzd SCdsdzlelfte © ( f sH Md M
fotsMistc OdzMmise j dzdzr o3  tsdzts yjldd, J d3W N taxigafdig) dzld GRRd
MdecdzOdz2.BHO ([ jLEZdz IsOIsT dqimMmdzj Hise Oded v ¢
Mlskzf j dzyOlstsets orntHdsets 9 B27Hj2Mlsadw ¢ 0L

Xd-X, d: 1 \\
0.8 \ \
0.€ AN N\
\\\ 2\\
0.4 A\
\\\‘ \
02 AR
| N
0 3 \\‘"‘-— .>j}“
4 -
0 1 2 3 4 t,

t dM27 2 dB < Gsditgsy jfdzd & tsH dzts 24 Tl i ez s ts@esIS S j
pRBHdEEE Mdc¢ dodo
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stedor j 1 d 2 ZzO 1 Istsdz tedmizdzC j gL s
tOMMiOlstedo Of dds?2 MmdMmisj B4 Jtod " dzOdazzy" d -
110, Mtsle jlsMmise jdedets. [ dzv MtcOo dzj dz¢ 'L ez
fesyd mMr o MdMmisj idd M -tsdd isdz™ lsi3s tedzdiziz] (2 Db C
tcOMMudlsOdzde” &3 2O BsSHEzdz dzr 2 ilsdizds ftcd
Clsls twjeckdwistste dmMftsd LEzjlshw o i3] MIsts Mmd
fods)yjddid d (shi@Gdhsh&ueE@idz 1 ¢,
edddsdy o M syoOmstsisde » e Sz yg dzd2. 11
MO dzOMIstcOJo O h i MY tjekdwisster oadHO (2.
Ctcdo O 3 Mtslse jIsMmisoakzjls " dzOd dAOWh dflaf'w &3 G OF
116, Mbtslse jIlsMmise j dadats.

R L tcd.A7.0 d H dats, Yybsts mddalsj L dtcts-88 9 dablztiz? Is t
f sMmissw dzdz’ d3q Cst WWdydd dzls Odzd fsLoBdzY jIs
i Qo dzj dzgdWw Istsdz €5 fted " dzOdilzgy.h dinte d L"dztdQd
L dzOyd dzdfiwis d f OO Istetso dzOB dz¢ H Oj Isfw miz
fijtejrtsHdy » flotsy MMtse (foweodw jlsmw dzgj HiSH
yJ &z o 2.5 cOL O O LcOMISO] Is o tcj dzw 4 te
mdglzisd cts o Odzdzats 2 ) HOdeddts 2 ff Ha el jsiseizy C 5 ff
dgmSdzg ydis!* fjtejtcjceclkzdzdtesoOdzedj, des d o B
fsdzZbstc® ttOLO ko j dzdydoe Olsy B'" MistetsH j 2 Milsa d ]

1 0 @R .s5C 0L O0dz Fetsyg M oL &G dzj dzd "O {dBERAS Audl
- fesyd MM dL d3j dej dedw dzOC dzsdzO A [} ftod
Mz j dzyOlssets otLHj2Mlsadw, f sSH Q9 O J dgs Gitsls ¢
tedmzdzC Or yYydWwtets?2 1 wBtL dOYyjde ftetsyj mMmr ,
ydWtesT ol " dz2Odrlkzu™W oY Oc@@yj o 11 ¢ dL L
gL i3 dzgj dzgdv. RL fHtedoeo jHjdedzr = tdMmlzdzeC tso o dH
CodzsztcO® MEtstesMmMisd Htwod EftcOodzi dadd f tsdzts)y
ftesyd MMOdz MOBsdZOMIstes2Cd ftod ki tc®o ddg didd d
2. 25) . 1 tod 4 risHsEn IsfOstsQuddgtls e ¥ Mistets HisMiIsd 6 ©
L OtcOdzj j] LOHOMdsets ftiistswdedesets L dzOyg dad v
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@OC dztsdz® A [11 © LOoadfMddsisd ks kjCkhdn
L dzOyJ dzd W .

n
1 \ p—— ¥ l/_/\ A
1 i~ fl.h—
0. = AJ.J\—T > |
5

0.€ [//'r
04
0.2

1T

0 1 2 3 4 t,c

[ dB28l esyd M dL dgd dzgj ded¥ JOBLOGRI SO MEsd 3 JddY f
EiNdid E2fwOody dly §dsyjddid

Cy
1
6
4 2
/_/_/—_
2/
0 1 2 3 4 tc

tdB29 tesyj Mg dL d3j dzgj ded¥ ot ot dgjded S WWJuydy
fsumdmisj &3 M swEsiisd Heody ddv

JHA&ZOC sd 9d jsistsils 6] Y JdBBO E§ tcOo dzjidedhw ( fipSdss te
2244225 Lwujif fesyjhn  dmydedd mdss domdstu 2l
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S stesmisd fesdMatsHdl dzj § ZOsdzs Hts dzj Ctsls
Sftej HjdzWj Bsets s Clkzh dddf OO tedodd3d jislde OtelgidL COffJyf
Wodzj ded § Bl Whdw sy ftesyiMisd fitejntHC
fjtod Cdzs yjdzed?2 o Htokzets?2 fHtod MECOYSC tssBtcOL dzt
(MdBsHKCOR234)j &z I otcjdBW 1 Itsets ff jtej Aty @zj dz
f OtcOBRIstcPSEHO dJLtsBteOY O h OWw  Istsy¢ 0 dzOyd oz
Mfdwody? ddzd cdfjtstd, otjd¥ HodxjddW
Hod>y J dd W fts Mosle jlsMlsoke hddgz ltejL COWR
o MS syOMmistsisdzr = Bz tog € e[ W ded 2 teaf yj &3 yYJ o
9 jdzdyddz0 shdeS¢d s MEstesMmisd, Isjd3 Bsdz M
COSC odH d288dRLRY L HOL Odzdzr § toj L C d g tef@ Sy cfbeg jod
MCOL" 908 Isw dzO dzl f toj tor o dzts fglstdtc dd L jdi =iz s 8
BOSC Md 3Odz! des oL @Iy des sz L dzOyj dzd & f sm¢
slsmkzlMmMlsokzjls tjyxdd kfMmlss2yder s fjtcj ¢ dzs yd
ftcj CtcOh O Isfyw .

]l tOBsls] IsO0¢CYy] ftetso tsH d dzts dmmdzjiA e C
f tedzOdzd yd d ¢ sUEzR dudgiitsitsMistctsj dzdes?2 ) d MY s
o d H229,((2.56, (2.11§ . 1l tcd ks 9 Ctdslplcd ME tzieE]
A{11 s amMjds COdZOzZOd3 kZftcOo dzj dzdv o' BdtcO
Emiss2ude " 2 twjylddy & " sk jsU@nigfsded 2 .

1l yOfmls dats IR0 tedg@ Mtsddfg.dzj dz@ L OCsdz" dL &3y
CostcH IO O sOC Y] LOSCtdy Jjets HodYj dedWw
fdzshS shE8ad §EEfeudad) ddd. | il sdBs C
ybsid ¢ mgdz §jtoj di3j Misdls: M o fesMmisteOdzmlise §
ssySk f CtstHddkOlodd (10, 10, 10). It
CtststcH d dzOIsT Msmistsw dgd W ddsd dzd dzlzadzj o' | L C
Msslse jlsMisoakzs hdj otcOh Qygyjldad dzo j C By ¥ 3 dzdsts @3,
f sHOo Odzd ! L OHOsMd] MdedzOdzr, Btedj dzZlsdtclz
ssuSk Hoadxyjdd¥, ®sBiMfjude OV &qdzd 3Odz! dzfs ]
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H) fsyiff dudigi 4) fesicydy LOjC
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y,d
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A)  § 6 iGivds's dafta] 1H g pgoded'sted L 5 dals O

t dB30} etsyd M dL Bj dad ded v € tststededfi'dz@ 6 to d  ff Josts & jyd lestsizeizfs
bftcOodzj dzdd o ftetsmlstcOdzmise |
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{lsd3j sdd3, Ukt o fJsyjmmi Hedxjddw 11
potsHdodM! ecteOddyd ddw s Isweyj, t©Oodz § 2

MOteOCIsj tedets, ylbsts o dzgOyoOdzy HodxJ dedw (¢
dzlz 3 dzts of3 de@efl § OO0 d¢ M d3. ted M. 2. 306, H) ,
GJHteSH JdZ2OBd yd MS 54 Msf tetslsd o dzj dzd J ftcd H
stedj dzZsOydvy ftosHisd dt2 shd 11 ¢ MrtcOdzw j L
Fetydpts~ tcOdzV jIs Mo tsj ghdz@yj draE i3, @ISz @ tadzyf tsls
ftodded 30J s dMmMatsHdets] dzzdzj otsy L dzOyJjdedj . RL
Yyt IstcOj Clststedw HodyJjddw 11 ¢ € L OHOdzdats?
1 OB dz8 H O8 Isfyw dzd h 4 dzj L d2Oydlsj dz' dz" j tsls ¢ dzts
ZOyodz dBfggs ¢ j HodyJdzedw. RL ftodoe jHjdadzgr n
Yylsts 11 ¢ ftedratsHdls o L OHOdzdzz® IssySkz ftotsml
LO 25 Mmj CEkzdzH.

ClsO x4 MdMmlsj BO EZfteOodzj dzgdw dMmfpdzj Hise O
L OH O dzdzts 2 i teldsils tc @ defiql® asjdalf dzj 2 dzts 2 stcOj C Istst
gL d3d dzj ded j @3 J ¢ 5 dzd dzj 2 dz[85 14d] Rictelrfs o IS5 ] tstistisd
11¢ HBdyjdz tslsfdzj ydo OlsH f totsW d dz H dz0, i1
tcOmMMlsswdzdd 1. 5d3 SIs HdzZO 5 9 jtlsdsOdzd ( St

SsRBgIssES HodyJdzd® o 9 jtelsd O disB O dz
Hstf sdzdzad Isj dz! detsj] Ctedotsdzddzj 2detsj f jtoj d3j M j dac
2.32).
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I dB3lr j 2O OV IstcOj Clstqdv of ptg jods < Odid zts 2 ff dz
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2C
1€

0 16 32 48 X,
{ d2R2s O Clststod ™ ) Hho by jodedef L Sdzls Oz dzts 2 f dzts f

RL todf. 2.31 odHdsts, Yt lOjClststedw
tc OLoBOfz@#®' YjIs' toj R OLOCkjted 2 EZyoOmkssO. u¢
Sftej HjdwdzOM:! yJj dzOj ids?2 MSC stmissr Yy dz@j dgj jz]
gL d3j dzgj dzgd v X ywrstes d de®lg f5j dz2d fH toj HMIsOo dzj dz 9
SBBL d2OYOjIsmw Isj Ckhjj tpteg '@ d Mdd & g ndzd Wdlz
W s te 5z 820 8/ Oya, Loy =20/ Gy, T =50/ Gy .

vOBd YO Jtojdigjdeder | LOoadMmMddtsmisd L OHO8 M kdydd o - 5H d
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5 2 o, : Per| 6,94 |ZEE|T0z 0
M.| B 0, —< a. 0. " M=o
l// R dz g BBVIIII LA BHI ZVCTPOHCTBO
? i 4= | ] 5 —7|i = (1,3)[7|OPHCHTalnK
d

t dB5SustekzCIsztedzOVY Mn J B3O 1M dpiplsts w3tzd i3 O izl B2 dzr d3

sdMmilsj 30 EZftwOodjdedv, f5¢Btc@dde®@tizO0dzO &
COdzOdzr EftcOQodzj dzdyd f s3d 6 ORESE@NP] ¢ Odz0
ftiocsHiSdz dz d3 Ho d 3 Odzdg AFsHY } oL Isd A C OdzO dzts
fescteOdddy § L dzOujdad v H deiEWizigted osb@O QRS2 ¢
f to S H 5 dz'H dpty ds¢§ Vi, Mstslse j Isflse j dadats. [ dzv W st
otsLHj2Mad?2 o CO)YHEBHR COdOdzy Ik ttOo dzj dad W

tg = Rey(Uatn), Moy =Rep(G,9). § 0, = Realv ™). (3.3)
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}od  tdsjsdgf yqd dz0 3 j &ZOj BssE s L daldiidadge ) jfis
Vst Ols: Mw ) fsksh ' ¢ Wl sddadlsj d das
sjSkhjots fodsyjddy 11¢ d yjdzjos?2 Issycd.

LE OL Odzdz j tc] GzdzVW Istster Bsckzls BT Is! i ts
OB dZOMisteOdo O dr MW Md fifls jods, to (BECEPERLY tzO ¢ 1
0S¢ OMMBOItede O 3" 2 11 ¢ dd3j s dis BslEjetO@Eddy
Cdzdud Msets Mmisj § Jsdej 2o L PedsFEswHizd W ded ¥ d3j Y H 2
dzj L dzOydlsj dz' dzr , ylsts fsLotdvjlk §tddj degls:
ddzj 2dz" j tjckdzvistster .

5OC COC fmottslsd 2 Hodydlsj d Mo &y dgé'h
Bsdj dzst f fosdshi s footstslsO tsHEdd &k, dddks®
Msslse jlsMisoabksh jd8 BdzsS ) wwdl M tcjcifup s 3k
fdc zOduss , "steBdttse Odzdz’ 7 tj GV St Odzd ¢

ddd. vCOLOdME 2 fjtejmMujl fesdmMasndls fj ft

E=(g +( u/PO+(I 4/ PG
_pSiarte).J Gkl
TEISignt ), § T &g ¢

o - mrctan%) fI”jMﬂ|<dm 3.4

:'drm“sugrwdy), i f) P drmax

Ta rcsmL) gl o
1
o ngn(MdZ> J ) feiR o™

d, =

G H Jti™, d™ di™ - BOC Md 3Odz' dzts otsL d3tsy dz" L dz01

f§tej d3j dede’dm .4 Istsd3 dfff{ds tp® dzOy d efP stfisthptsh + & W d oz
dMC dz WSS SBBteOL dzgsc 5 d L &) dzilz@d 8 sEL O iz © dzer
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Clsts f L bzt d dgo rd B d3d dzls dz" § oL HJ2
stcdj dzZsOydd d ftesHdzdls! MtsS jets Mmdzzy s .

gdMmlsj B8O EftwOo dzj dd¥ d@OL" jof (3 d@ d dedfln
sBdMfjudeOjls ©WOMUJ bBH &g & @O paR] dg § d @ dplsagOdagm
MW stcdzd tctso Odzdets dyts 1 i@y jidisf¥ds o COyj mMiso j
HodydlIlsj dzj &3 sy J Is Bl Is! dmMf sdz! L s Odz L OF
EftcOQodzj dzdw HodydIsj dzj B3 dzO wMmdzseoj OHOY Isd
G dzOo j 2.

t Ofmyyd Is ftotsc tc ORABdz" A ty i 2@ dzts oz C thsteiuitots
bistes2Mise O sStedj dzsOydd Hodx d lgiCym ydisto daoias
f o566 OBBdR  g@rgjdds e Stedj dsOydd sfid o d
dzi sBrtsHd dBB3s2 w,Mb O fedw ZOMOHSd HoadydIsy
sftesCdHT 9 O h jets dBsdizj dzls O.

LS OL OdzdzOv W& Bdelfilse O4 Ismw  dz2O0 tMdse § Is,

Ctojjda® ¢ d MSsismlsd owOh dedw oddzsO® Hody(

W = o (W ) - (3.5)

[ 0dzj j, @O sfdssj & FEodsEnz € tcd fz@isQ daf
f dzOlsW stcd3™ Hodd disg EHAstsMIS dw, dz@BOY Gzd vV He d B dzis |
or ydmdzj dzgdw EZcecdztse ftsotstoetslsO fftods®RBad I Bac
f tetsc tc Od3d3dz" J z cLadfE@mpjafsisdzy C stetsf ted o sSHisS9 kMl
g, =1.3). VLS OL Odgdz’ 2 teOfyjls ftetsdL otsHdIlsmw
Cddzgj BOISdSd dBirOdedL BO Btedj delsOydd Hody T
Odze stedlsds toj " jdzad v [z Ul u Qalzcais ) dzcPls jBo! diedistafyds J figich
BP o' ftsdzdzv Is! MW o tj Odz dgsdy dzOMh IsOB 9o tej O3

] oSG tcOdB3d3dz" L dzOy g dad W ¢ dzts o fso Stets|

sted jdzglsOydd 110 GO Ols' g @Y 6 HW3) .1 djtEds teltsly t
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sBJ M Jyj dev Ilsosymisstinlsd bk tcOo dzj dedw tstcd j dzls
otcOh jdedw dzOMOHCd By des dMf sdz! L tso Ols! Mmdfr
tcOB FH.j

sO0Cdds tBLOLEBA, ftoj HosY j ddoy Mtk
Ho d> dlagaizjeddzse § d MY tdzf e®o Grgaded ¥ (3BH B Qs ¢ 3 Is
Semif J udls! WottdBdese OdedJ dfj SEE dBHdpls3se  mdpiz
Ho d> J tzdl $dis H dzfs o to jOdgjlsdedhtO IsSiydffini€ iy @ls ' s tesC d
Bts d3J dzls , Hj2fMlsoks hd2 Mt Mistwddddd . oldtdas O1 Is
sBJ MY j yuj dedw 9" Mok is@&Oyd Bdzd ¢ Hzala® dzds W 1 Ists?
tcOL tcOBBIsOIs! Odzetsttdlsdy tojh jddwvw tBtOIsdes?2 |
Hodydlsj dzv , O LOCY] Odettedlsdyy Wtedzdtetsa (
fsiskzf Os h d A ZO o~ BH uBIsH] dzZzdgd & & AROS ¢
tcOL dzdydz" » tejyddBse HodyJdedw L Issets 11 ¢.

3.3 (OLW©OBBISO OdetstedlsdBBO tjh jddwvw tsBtOL
stedj dzZsoOoydd Hodxdlsd dzv 11 ¢

I dOmlsswh jj eotej B digds tdedezasdsdOszfsus ) dgdatsdad
f tow d3ts 2 d tsBtc®Ilddzs 20 I8 dEHIO Y H dzW Bdets e tsL 9 j dz
tcOL 5 B¢ dzlz Is ts 2 C d dzj 3B W5/M ¢ sRH d2@ & b d3sRdzy
BOdzdf zdzv sstetse f sdzzydls! OdOddlsdyj MStj 6]
ftsdzE yojlmw Istsdzr Cts o Mzzy0oj H tshsdBGsduzsh
fprd 8", O twjhjddd fHtewdBs2 L OHOYd ¢ ddzj &3OIsd
ydmdzj dedz' = Oz sted s dzts o .

I yOfls dats s 125, 162, 163Pstsdst® ntf s dzlz Y j dets O dzO dzd
SBtOlsdts? L OHOMY | € dzj BOSEE d  Otc Odzdzj oS
FCOwPdz@dzOdzdlsdyj MS sy tojhjdedj ftoLotsdzw jls
ftcdosHise o8¢ ILBOOYJHO Y Op/BUgPEL/2, o Ists ots
ftesyj MMy tcOB SisT FCOLOddsets EMmistets? fiso
dzj f 6 o desets o tOM jdedWw dz2OMOHSEd HoOodX dIsj dzv,
Clsts ftedotsHdls ¢ Issdkz, ylsts btejBlkjlMmw HESt
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bideseo dw, Ctktster j o LOoadMmMdishmisd s IsjCk
ZzOf @9 dzj dzdw j e ts dastc®f | dedbc B ts®® Pdzd L dz@y j
(i=13). stsd3j btet, tjh jdzdw, [12F ©62 A6RS Y J)tzez]
Bsdz M5 ¢ ufdjugiGnisfedts o Istgq g dzdetzdsy Isted U Mlsds-
stcj BEZtgdE h o o' ud fdzd Ist teaf ¢atsezdzip i o g€ ©1L O dzd
tj Oz’ detsds BOMh IsOBj otej Bj dzgd

rdzv sz yj dzdvw OdzetstedIlsdz® tjh jdedw Bitc
stedjdzsOydd Hodydlsjdv 11 ¢, Stlstster 2 flotsBt
cittdilsted yj ¢ d2 f SHOH . 1 0  lsdifgi S Bw 6
COMMBOstedo O st bLhses2Mseo® tedj dzlsOyd
I sz L so Ols! Hdhw tejh jdzd"w SBEOldEs2 L OH O

T

t dB6s ddzj BOdUjMSOW MnjkO kiMstts2Mso O ttedj dsoyd

[ dzwis H dats L dzOtstfidts j5 v jwdz jdzd u § dzd 2 F G dztmp (i=f,3p0
Ll dzj SbtesftcdotsHise bEflts2fmlso ® tstedj dalsOydd o
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' YOetso | et kEfsts2miss ® (fMd. twdfm. 3.1
wi(i=13).) tod | Istsd3 lB@lsiij,d3 Wus MY j O, o Ctlststeh
G rOdedL o5, dd&jils JjHddedydse 2 ©OHdEM, O vy
dzj f sSHoO ) dzts?2 fd fidgzi B S BteH d dzOls

I 20y odzj tc @iz B 6 dz' st ddgls@Pd df dz
zfls tots  fiplise Q@kzlz dzj o tdzd ¥ 1ddzd Y, ¢ HY,, -Eecsdz o SEslS
Hodydlsjdvw, ojddyuddd Sttt dOQ s d Ish:¢
oteOn j e WwOMOHCHs § Sdzisy | dalfd s HAfAa diIoyjidged § o3
SBiSL dZOUj & & i Tsdijcdzts 2 5§ tc B.6) dzts s ¢ & j (iSBs tot®©
ftstslse jlsMisolzs h dj 1 Ists Bl vili sIBtg flzdis ls ts ds BESE HiZ
Ylsts EC OL Odzdzts 3z {f ts oztshiy d joz[2 € st s ob @ st bs o Is

Vio = (1,0, 0),v20 = (cos(3/3), sin(3/3), 0),vso = (cos(4/3), sin(4/3), 0).

o (ot f§SHo dy dakd, oz siston dhizOlEOs t
Vs dzgs o ydmdzd BE7: f & W tste dsz dzj

glecosagl 0 sinag%e; 0 0 ?;QOS% - sing, 08
v=ee 0 1 0 &9 cosg -sing gsind, cosd, 00, i=13 (3.6)
?sina’OI 0 cosa{j_%é sina,  cosq, g(a;e 0 0 12

v O¢ C OS¢ iR Odzdil (i Ods doj disNOteltdy; (Bis1S) dodflly
SHdZOC Bo Y spd@uddzes s M M ¥ otOh jddvw 1 d
(9] SlG1y) LkaGis 3. RL {Issets MdjHizjls,
BzHEIs dzj )y Pz Mtk GRwdRE ifHy gidzls @i 03- cosa,), - st
oMY sdztsy § dzO0 xOiyitf @sPUAEA Isef dzts ROy § GytRn S.@ 1) B s d:
9jCths®=13BEZHEIs Misj H difigieds 2 dgjlsajla ¢ sd3, H dz
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R,=2sin@,/2) ( 3 Istcj Z Clsde® dzBHM [ | dzd dzO® H tetsj S yd
AB dzO § dzfs f@ysdylsy d mdzw jsmvw 65 W stdkdj

R, =R’ - (cosa, +V,)?, (=13 (3.7

GHVT C SBtcH dazODBSIOsStc@OMMyYdIlsOdzdztsB3Hs f 5 W stc BBz dz

v s YA BlIstec JABESAR) j Is € Smigw.daE@)s! © € tststcHB] dzC
Msof OHOE s M Cttstow.d dOEzPato Gl £ d&isdet®, YlssB
9J BB O Ldoydls d ftdtsyj ddj dzd ¥ dzd =
dzj sBatsHdd@s tsftcjHjdzdls! CtteHdddzOIsr sty €
YJ dzstesds a( BB YS plsstes?2 dzjydls Cwsdegjy E2S0OL O
tc OH  [Rfiffs d3pjteds d3 oA Is ESQIL Odzdz" j IssySd § 4 tcj Mjn
fpdzy Hize M iz¢ MdMisj &3z EZtcOo dzj dzdni, wyfdB daE]fnd Is § dz! ¢

2 2 2
W, Wt =R
g (3.9)

(\Nix - Vix)2 +(\Niy - Viy)z = R3i2’

GHjWx, W, 1 fMttlse jlsfisaks hdj C ts B ts dizjodfls r 1 Is.
W, =W,, =W,, =- CO0X4,.

tdndddy fdMmisjdr (3.8) H v, et dodisizr
f sdzzydls' f totsc tc OWBdaz3) Y t& diEDyjj ddeff™ dzd 3 dzd 7 o BT
sted j dzls Oyd do. 1 jtedlz dz'lslss@s |t j8) | tfiay dzlz W@ fnlisfj i3 H -
tej h J,dzdVWslistislsjp j sMisealzs s Holkzda oatsL dgsy dgr d3 o C
G YOetse EMbts2Mmise O tttdjdsOydd GlsdshgB§ o
COftetsctcOBRA ded VL dADe dztso  tted j dzlsOydd §tsHod
R4 dev Is+ MWds ete’jB chisgdsy detg " j dzd J , BERBBHEERS ¢ 5]
ftsdztsy j dzd ¢ tarOuidiaEsssas W@ tets2 iso O.
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1 sfMmadzj s tej Hj dzj ded (@ =13), dEORYS sz BjH O S dzO j o3
f sdztsy j dadded R dzdte” yOctses kM2 Miso ®© tstedj dzls
ftots G tc Odgddz L dz0 g, j(idzl{3) f solsdcdts® 1 dzj Clstosy
Efstets2lso ©. 1tod {Ilstsd3 dzj sBatsHdBs §sdizy
Hisf sdzdzd Is j dz' d' 7 dzseduj MSdm kmdase d2.

[ dzv Gisls th) daPs| @EaQdz@ U J dag W3 algsile te(isd,3), it
SftcjHjdwsls ISjChkhjj ftodsyj dd] ddy dddmd tdre
C 3 odm, del§ C Is migisd3) sH dzOR e oMjn L ISdE Oa § Mk
sls j Szl dzO y jzdzdidts ¢i =13) f so stetsls O f tod o s trp , Eshs
Eydilsr 9 Ols! mw dw, etz j I8 d dessizfsiz®Is ' v  f teis§ €1
9jClstste® daXOidzts ¢ tsfyls

I yd fydzj dedigd Is 1 &@ UL JfH0 R jdetfj 3J ezls € f5 vtz G913)

o' fdzdgw jIsw s fydzj Hze h dd3 W tstcdBlz dzO o3

W, = R cosgy, W, =R sing;, (i =13). (3.9
[Odzj § twOMMudIisr o O IsMBy O=LIzddaiddids [ i digs
w (=13 d s Sl fsdsy jddjd ddyddn t' yodt

i1sdf kedss ©OMMydlsr o 08 lsmw f §sdsh! ¥  fMdj

| g, [ arccof(w, w +w, W) /(| w, [Iw] ) (=13). (3.10

sOC o dHdy jdaB9p iR (=13. 1ted {ltd BSH
w (i=13)BlzHjls tOmMMmydlsr 9 Ols! Mw M fodshi & or t

w; =W, +w,”, (=13). (3.19)
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Clsts B W fgzzy plsipy flkajj RdMeisisdl) iSsczls o' ff 5
fidzj Cslstste’ B ROz B Ylsyg™ oGy digw s is. f t
] 5l sz RBsHEZdd {IsdRh o jClststRsgo dsdD CdyjjS tBldAHt
o jdzd yddzz, S lstsito D Odzds . Wa3tadg@ss ' tod o j Mis d
Ote G Iz d3j dzls OCarchslz dz® yePy J dedd (3. 10) ydstssy jai§ gf'tsl
or fsdzdzdls! EC QL Odzdz’ 2 twOMyUj Is

17 .0y j3ded j 1@ U lsdetsflafcodf 5dz® Gz jIs 4 tej H
BsHEZ&OgGGel®Odts dzj jGEt5 L d&zOS. vistsB' tsftej HJ
Mdzj HEE h d2 f SH AUSHXOY dED jegizg di3) sOC, ylstsBs’

fso | todzlplg@id o j € Biits13d) e Oy 5 dzO ¢ O dzfipixj (ofpdis B dify

tdf. 3.7 [fpuidddj L&OCO

I 1l MuzxOy L 620¢ Mc 83 sBlzujls Gft]t
f Sdztsy § dzd § dyv; i FE3)stislisd@s i d s j dixidzts [ Bid we Ji 19 to
BZHjls ©OMYsdsyjd o ofigCwks 2B @e1IpPds iPS 3 fif
dzd 3 dzj Vg <OHi=13). 1 sdztsy jdzdj kS OL Odedzgsets 9 j §
xjOlyj 5 ls dzts i d Is | @ixjdetz Higfisd S toj Hj dzw Is! W o' tsOY j

W, =sing;w, +cosg,w, , (i =13) (3.12

164



CHyY, -Msslse jIsMmisez¥ M d2 Ws &3t B dzi)tizls d3g XiOkssEO d «
) sfdzd BYted W] dzjopdi =13 odz@E]QY die dztsioj dzO | d3' &
G (=13 fedoHte ttdjdsPudly HoGEMe o 80O

i =qs+1Dg, |Si9n(W.:/r)’ (i=13). (3.13)

stk S bkiedzOY Mo j &BO B &SSO, foig diots dadgvdzd8. jdzC

4
t Ofpud s &
f sdztsy J ©
T T2 73
Wil Wal Wi
O ‘
d w* 2 ¥
—> t Ofy 1 s{t o i s Agﬂ i 0” &
* a2t OMmud b > ;
5, e w | reqeon | AL, y | o,
—*)-'szq,gw—*)Izcdztsa I AG > v 0.
0. tor YO 3 tr Yyoer 3 - 73

{ MBu ISk ClswdzOY MR j BO B dSCO o sigdis® dd' osHdEO | d
fOLOdd) & dscts MY jtedyuj MSses &Odd] L

[dzv ftetseo jtoCd OBt st dtsiisd tOL 6O
dimfmdzj Hiseo Odzd W dzO@ BOCjIsj kM2 {)ikd@ fBie B,
Cslstster j ftsC0OL Odzd, Yls g r f ®dze fth)d lsdifs a s & 6 @
Is sy dzts mls fsLdydsdzd tetseo Odzed W f sHoO d) dats 2 ]
Issydesmis 1 [82,1@7,1 2y3sts B sdzj j Y Jjods frHs fidds@sifusiAazids |
Hod>x Jded g d3s 11 ¢
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t dM9) d3dj.h dzed?2 odH dBOSCJjISO k& Mmiseusjigite @ 1ted Jj dz

s O0Cdd3 tsBderOY fsizzj dzd W f tctsc tc Odzdzdz" n L 0z0
| zj ChiesfcdocHse Gtod] dzls Oy d)d3.18) ffeskmisidw jds
BiL dMmysd L ted Bgede dgnisy tezc d Uj MS IR of ©OY
SHdso toj o3 dadats Y PE f dizlosj CtstsdeOdzlds W cd Hod Xy d
GZOMOHSd Hodydlsjdv Hdv Ctdfjdnoydd 6§t

3.3 ARt Odedj ftotsctcOBdide n Mde dzOdzse
11¢ M BHddB ftsostslsdsr &i3 Hody dIsj dzj 3
sO¢ Bkyj B I dztic O dzls i Ity telzs? LOAO Y pIs,L dz§ s
tcOLtcOBBISC] wU 11 ¢ M tHddddB { steductisdes s G
Wistedzd elsp @fimiis e tcOd3dzdzr = Md ¢ dzOdztso  Hiv @ty Q diaf[ W 4,
RZOC dZOHT 9Oj d3F | dz2O JjeEB dBBOdzj o toj dedztsfls .
[ Odzj j wOmip@BeEwy i d3* Ho dXJ dgf ¥ 2048 BEO dzd
1) tjydd3 fsSHAtSHO ¢ L OHOdzdzs?2 Issy<j #te
2) tjyddy fSHARtSHO ¢ L OHOdzdzs?2 Issysjy ¢ to
3) wyydd HodyJdzdwV B8 LOHOdzdzs?2 ftesMmists
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3.3.1 tidds Hoadyjdedw 11 ¢ M tSH dedily GfdEdstERtis
I tlstsd3 ©OLHJd wOommdslhmd dsH el k] ds ssaf ™
L OH Odzdzz®  Istsy$ X Hte® 7 & P dzin el GOy 6B Iz H
11 Wted HBMisdy jdedd 1 Ists?2 L OHOdgdzs?2 IstsyS d.
S OB Bls d3 yB@EAffiydets 0 dzts 2 s iasiBtg @pdAR)imiied ¥ S H
HodYdlIlsjdzjds wWeodzw jlsmw dzj @ SL d3ts )y dets M ls ¢ s
ftesmMistcOdziis o j dedzlz ¥ sted j dzlsOyd s, BJlL fsw
mMemMisOQes dyddsf s d HoddIsj dzv, fsH HJj2IMsodJj d
H &Y t5dzdzd |df jtscry ldslgf i wid > § dzed v . Clsts 5 W@y Is B
tcOL ® j todzkzls! Mw dz0 d3i Misj, d Hdzw HtdHOded W
oMJGHO HEBdjdz HoadeOls: MW d ftesatsHdIs! i
fsMitsdz) §z sBZOHOjIs dzj dzgz dzj o t§2 t=ffiglisi 5§ sy d oz
B Oy delsted ud MfEed wvO MipdstzddIses 9 j tolsd ¢ Odz! dzts
HWwWj tgJ)dals@o d MisfjisC ldls) &d ulsfsids) Mtls.@o d > dlsj dzv L Is
Ylsts o lsHjdz dzgf 7 Mz yow s disy jls? dgjJ dzjsadI>s
(s Bl Whd"§ et § ts ¢ e3ciayGpLo@ias? ] o fj gy o s20Oc
Ho d X dislguizlls Ed3j dz' M Ols’ MW d, Mdzj HosoAQBlEIz N dats
0" O jded B.23)1) yeszjfaed g dadpls 2% &zO .HdW W j to
1 st Istsdidz dzj 5B n SH d B3s B3JclOF @ dgdstls ©ds © dzdsvO € ffsti
Mdc dzOdzse pog y.j deckMslststc’ 2 5B j MY j yd o dzts HBOBC
fcosteslsdz &3 RoPHBgedep 23 yj dzj o 52 IstsySCyJ adgdw
lted tghjddd ZC OL Odzdzts 2 LOHOYyd GMmB Tt
fsorh jdeds d3Odzj otej dgdetsisd 11 ¢ o o jtelsffecdd
HodyJddd o {2 OEfSkPsd®y s sldEexd 11 ¢
Yd dz e 52 1 ey q @6 20y @ de'Odftg d3 H aif s chedskr af Jazisg 1 C
N d 20 3" 2 kZesdfmA Nt gle@dyyar wisse s ylsts
Hsfisd Y j dz2dj L OHOdzgdets?2 G dzzs ddzr tcOdz " jd,fdyzO
swedcOLO®Yo @Y dglsj dzj d3 B Iz H PHsdz™ dAfdtS HE Hsjd3B FIEDERR] W3 ts
L 2Oy j dzdwVY ke dzO HdWWjtcj dals O.
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lemsd ¢ M tHdddB fsotstlsder d3 Hoady dIsj dzj «
9 jtelsdC Odz dztssoyf dzts M shtsf O o | { hHdzi 21 Mjfrsis €

f &zsMC sMisd MtazOO ne ik s ips & fisipd iflszods’, Ot C st
Xor ydmdvs sy s Wstdkdj:

|R|= /%% +y?, (3.14)
GHY VI CStststcHd dzOIsr 11 ¢ o OBMdzs Isdets?2 HJ C Oto
sBtoOL 5d3, CGBtsteH jda@&Rr gl we dd oy jodf tolsxPE€ & HzH Bzt

qdd3d Is' L &Br) dBikYz) Meslse j lsMise | dedats .

ZA

X
>

t dMlOA BtedRdtetso Odedd GJosctoOdBzdBBder = MdecdzOdzso Ho dy
LOHOdzdzts? yjdzj ots?2 Istsys j

[BBQWEH &3 o 9 jtlsdS Odz dets? {f ozts ) Cuts My Isdofdzj u &
Cststern d¥zQk 1 to o 87,89, 144]:

X =Xtk (% - X)), (3.15)
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GHQ<k, <ldzj Clstster 2 f sMistw dids P 16k ds s 3 6 i dels
10 BEHj& Myudkols! yjlij OcbchERs 52 d2j st

I L ssdyfjdOy @isd L dzOud ded,d fir clzia@j lsits{dg W g 'totg
BHjls or ydmdv 487i44: § & W e &k dzj

q* =arctg((z, - z,) /(ky | %= X, 1) (3.19

GHG* -) § ZOj 35§ L dzOU§ dzdy} (iz.c dAO HBD i) deQ Isiglsdp)
Mistsdls d@isHEZzdz , OB IBQ Uz Usde@®Y Hig dar@ ' MW s 5 dz
stsysd tslsdatfmpd Idfitdz odgttcls d € O dz( .

sOCHde dL Wttt cQBRUE) vthaOd Wadtg i dzis €
BzHjlIls Btsdzt hj, yja®k o Mmzzyoy, CSEHO HoC
ZOf tcQo dzj ded® C Iyjogp o pRIsslE® j zOYyOdz! desdz ¢
BN fMjlsfic’ - SH dLISOH QlE@zzs G dzzeddzz. 1 ted 1 ssd3 f toc
fesctcOBBdetsy L dz2OyJj dzdy BEZedzO HIWW jtej dzlsO
fsHatH € 1 Iss2 Issy¢j 11¢ BEZHjIs orf f sdzdgw Is*
d, MmMdzjHBo Olsj dz' dzfs, od Wi Isdz@3 Unairzdg O d Wshe jtet®jdzl
MestesMmiswa Mmdzd BOJ Isfpw .

razv tseiMmfjujddy Hodyjddw 11¢ M ftsorh,
o j dzd ydIs: M stosmis 1 Is €6 tsL deOoyd) xdgdded vy § dzGdp”
OmMmMudis’ 2 0 BISPCEHMEBSHY sHEY J oz sEUS q, &
HtsB Qo sydaets] L dzOyg dad J , LOadMmwh jj Bl xj d
HSBOo sydzetsjy L dzOyj dzdj tOmMmyud 8901 smw =

Uy = T, (X7, X) +k, Jsin@) |, (3.17)

GHfi,(X ) X)-LOCtsdz Wistodzdtetso Ocdzd W L dzOyj ded W 3 j dzt

L 0o did BENGHY thltn d zOls 11 ¢ dk, 39 efj o st cfelsiay S
Cl WWdydjdals. R.U7) obth@HddisE3 ¥ j O] GO
BkHjls Mmkh j mishg Aisashvzold e yS 5 SSEHO, SCB¢t
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HgW W jtejdzsO dagjjls bw tsfiplsQisfgds j dntsdz’ "dz@ O §z0
HodY jdedwd fBSHARBHJ] |G sy Pdejsazs jIs s dOjj dzd j
Ssls edzO HWW J teo] dzls O, B dzd Oz '€ | fodiz algj diafifts dedgw
Ho dX fldzgJ

ANstedzdtetso Odzd ] Y J &zOJd3" = L dz2Oyjdzd?2 MECtstets
or teOy j3dg, 4310 B M jydoeoOjls o oj dadpidctls JR@
fazsmMOB8iplsd) SHdd B § so steidisayd df IHody >pliaftdd) j Hoigtaiy tg
fsLosdzv jIs 1SOCY 9" P EOBSHY ] M) dzj o 582 Istsn
9 jtolsd S Odz' dgs dgOH) LV(SYCRHOdzdzr R dsj Y &3 Ho dy J dz
ZOyodz! desdlz ¢+ IsOf j tOBBIST 11 ¢, CseHO { telisdf
L Issd3 M&zZbydijists M dJeOdzd d&Ooyddzojls HodcOls: MV
MetetsMmiss 8. [ yjodHdes, ylsts ftedy sikdy lpdedg da
hdesCdn §toj HjodzOF tets UsjOEM ¢ OCIg B dptigts ) p I 3 §)tzg
dzj MSC sdz €5 {slsAed -~ o tf W6 Odlz' azs@Ils sMd . ) 1 Istsd
Wistedzd tctso Oded W N4 20 ds 6 5 y*L dgPtyg dad W d ditsc dzpfn
My dudod dzr § dzsgdwfsiiss dgnddsmaasg v toj Odzd L @ yat
ssets yYlstsB'?' tsB s Xslodoigzd W B H# Us gy tiditeld i | fiRdzs ts to d |
tsfdzts o Odifolzr § s H - 5 HAGS dp oL Hff QM d33 . 39 ' tc O y-(B.A&A)W
C Blstswdfpdziz yOw s ¢dadjtizp 1 28 M (B, 144]d H

Dy * = arcco@®o ™ %a)00SK) - (%~ Ya)sing)§

ge \/(Xb - Xa)2 + (yb - ya)2 9

d'=sign((%, - %a)SiNG ) +(Yy - Ya)COSK)). (3.18

vdzj HEjIs Skdjilsdls:, Yyt s SOoyjMmbej ftts
dmMf sdz' L tso Oy, o Ladstpde®r wo dzv j sfw tcOMmftse dzt

sjiSCkhdds L dzOyd dedj &5 k¢ dzO COxmfiO . d dgdtatimidyi 1 ldsdw
COoyjfMmeo] f(oBcOBBdses Mde OO § L o tsddk
HOLYdC O CkttmMO d ©OMMYdlOdedzs & L dzOyj dzd 2
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(3.18) dmftsd LEzslsmw dzj OMmtds sdr j | @GO
Wl dzS ydd.

1" Oy jded™( 3(38)L6)fsLotdvs s ©OMMyYdls Ol
Ho dXJddv, f§tHOs O & (JMdlzO tednfsiHizBu. UB J VY If 30
Yyd dzj os?2 bsyfpsyfRmpOashd yyjdde OV Isyso o
SOC B f Sdsy jjdlddss pidetsylss §sHRBH &
SEteOded YJ dzdets?2 BOdzj o toj dzdzs Mis g, ¢ Mdz@alial drigtdsommjwic
Ctokbatsor j HodyjddY o cotedl ol o BR2 Isfsds f
o sy mmd HodyJddw dzj 5B~ tHHSH s Cifftsejj Hdgddrw
fnd sz @yd 2

O0dzjj BEHj B LOMMdgDlptedo @ls'czzine of X Odafizis 2
Xiyizi. ltjHy clsy o j ch Ojls S50 S@/slstc©niye ds »
CtodL Sdzs Odz dzgs?  f B Sy fiplsfd s (Ol JHRASIB IO, |
B dzd BOdz! dgF d&3 SsSEHO, CBEHO HoadYdlsjdz BEH
bewdzo ctedL sdlsOdz des? § desmS sflsd.

yuA

=1

" Re

| ™ C ( X'c, y'c)

tdmMi1[§telHjdzjdd] Ekfdzsedw otsL dad C datso j dzd W
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1 sH HJ2Mbso ididd fpdodzf » § Isw o HBd kWOJ Vs tf
Hy2Mlso dj dM,BistRgzdzts ®o StcOYdo Oj sy o eBtedL tsd
M tstemis). ¥ | 4 Mzt dzs § sz ydtstsls O Yisksd tc® 1 Jz 1)
Mz HEE h dd&3 Mssisdzsh § dzd § d3:

Riy = Ux ! Wy max - (3.19)

1 02Hjd&3 SCttstocH d dzOIsT Yyj dzlste© tsCtokzy detsfyls d,
fscoEdmls AJjdzlste 1 Ists2 t€Exsg)izls fipldEn . 6 BE Yy SO dzO
9 d2OftcOodzjdedd Y Jtelf J dzH dC Iz dzv tg dzthadpO dz@ P @)ds «
Qo RsdBB] twjLEzd sO] dwsydts L Of dMOIs

Xi =- Rysin@)sign(dy), Vi = Rycos@)sign(dy). (3.20)

J ud 9 dH dats, Ylsts oL sy detsmls 1 1S toff By 2V
oLOddidzr d3 wOMf sz pde@J AN} ¢ 3§ WBQOOSS tolz Yy
sy @O tdfin. §. YPdzj ots2 | 2By ed fH( s @M yj dz
tcOMf sdzOGc O] b2 MEOBGEY dzsMisd, Iss 11 ¢ MBsYJ
mMdg®] dz BEZHjIs Mtse jteh Ols! HodydJdedwv o tsG1

ECOLOdzde = MdlskzOyd?2 3 ddsO yolatzgdgMafs C O 6 p @i
dzOn sH d Isfqw yj dzj o Ow ssYS O tsls dats.fiy d Isuj o Ldx

§Jtj s dedalz® c3tsoqfdis  fricdd)fpinR pefelsiCRlsj
X = (% - X%+ (Vb - Vi) - R (3.21)

GHX, Y-S BSteH d dzOlsT  YBodzjf astwiaz oy SOippe®,  dsss Yy J
ssYS O &OSsHlMY odkzlsttd GStky dshisg dl sg
X,>0,lsts yjdzj o Ov syS O dzORHdIsmw | 7)dz0 g s o |
Bj2 fsHB2ld. | Mizyoj dj oL BEY ks ik sy dtf
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shlsOdaso dls! (jMmdzd S dsdyddj d&iijl fikc
Hist Sleigdef! dz" j] d3Odzj ote” HdzW Issydessets 9" asHO

g fodish s 931903 20dzd82]) ( itstyfiAs] H pded Is3ts ) dats
otsL dedCdatso j dzgdw € tflactfitse Sy HpS o )y Jazd B2 Istsy¢C j
Lk dd¥W sedwOyds Hdov § zO.ddbs @@t W tj 6B OB
f ZOdzdtetso Odzd 1} DO Comtedkd Hodydlsj dzj 8 MC s
slsHjd dF &§ bEyOmlsSOod IstcQ CuCatgidiflL o ikl s @6,
dz 5B~ 5HJ B e jldEaiOls sy dzdo O M jji RBOSC M
L stgdtH Solisgdits dMfsd LsoOl! o ECOL Odadz -

1 OoadMd Bsfis! MSabHmifd Hdsdyy przdizs? Misj o §
ddzd dBsdj dzlsO, fEddus ddssEXs flsj fidd Mete
by ddzy dBsydets s MOl Mmdzj Hize " ddi3d o' 6O j C

[H ::d2:U:|U:|, MH Z:d.ZZM/le/VZl' (3-23

b Eyjbtsd o3e@3 j &82PT o © O31P)deddis Y dzs  dzj & G
C fdzj HE N[AE o dH

|-COO

] (3.23

cos ad.
Al J Pesiﬁ?&;ﬁg e

vO¢ CO0¢ o dzdyddmtdfH s dedssdgdowlzy ded 2
ftesyd MMj \Aa&d>y Jsdade B2Ie0f fHfedd (k2j MW Byj
L O e d 5 Glsdash | dad W .

edzjHbkjls ©ldjlsdl:, 1yt Gftjrjdiks: ot
Hodx jded?2 dzj sBrtsHJ B Istsdedlst® daf telafs 2H of dizfs jindedsd
Hodyjddd o o jtlsdCOd ds?2 § dsMChisd oL &
M qeOdd § yjdjos2 boySj, It jhs: gl d s
5OCY ] Mo jthOjls Ctketso’ j Hodyjddws ) ¢ GH t
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Yyjdzjots?2 bsySd s o jtlsdiOdzd BBSdzr hj daj ¢ 5
slsC dzs YOls! Odze ts teoftisLoRzoSY daty oH jj ddzfj vdzdNMic Z G S0 T 7 H

[ dzv  fteseo jteCd tOBBlstsMf s dztsisd twOL t
ftoesctcORBBdzr 7 Mdc dzOdzso dzdidE d i peaf sl dzrdpds fH ot
ftetso jHjdess (BOIj BOIsdyj MS 5 BsHj d&zd tots 9 O dzd
fpdzg Hizs M j L dzOUJ ded W ma ff O @D jflsde=aF,CIg 3 ¢ 1 @7, € ¢
3= 1@, Wg= 288, WUe= 120, Cdg= 1685 dg= 18 Coc
dy= 78, Cod,= 78 Ug=2 @ d, =10 @ d,, = 10 @,
dy=1. 2@y, o, =1. Z#hd,=6 @h/= 20i=0,2,3),,= 0.08
(i=4,56), Ye= 0. 25080 xoz 25, d 66225, tigez 100 1 .

Il COyjfmbkej tjekzdviststess HdEY COYHBET

. o T.s° 1 .
Gj kv Gy HBlssudy Bd W@)ﬁsﬁg@%ﬁ%&oﬂmomb

Cslstste’ 7 HdzZvW COYHBSEts C OOz Az i 2©®b dzj dad WzO71

1) COdzOdz k1 tc ©Oo Kzf &5 Th=pC{sTstsnds?; & :

2) COkOdz kY tcOo daj czdMT, =078zt @3 = VE M O

3) COdz0dz k2§ tcOo dzj dzcby= 20, dzts a3, Tw =OW7BcH, to § dzls O

[ dzv oefpim COZOzsoe Lk {Te®®Odrf.dzdv M tcOo j H dz

sts1 WWdydj dalsr 9o ntsHWHh dj 9 9" Oy j dzd W
fdedoOdtsa Y gdhj defds. o Oy jddv (3.16), (
k, =07, k, ,=05.

fiLbkzd kO &Okj BOdyjMStsets &EHj ddtst
Hodydlsjdzjgda ¢ yjdjets2 btsysd ftd Jhysd
f ot tc O BistEzOdztdp Ho dx J By 118) ¢ i (F.0L B)dz| Odz®
edmMizdz¢ j] HtojJ HMIsOodzj dz" IstcOj SIststedd HoOdYJ dad
ssysd M CssttHddZOO®d (50, 8, 20) ftcd HO
CotsteH d dzO s Odzd M (2B OCAFEDIEBY, ;3 0()5 .5yl L =@ DV ; (
26)i f Iz dz€ Is § @ O W .
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12

_~

52 62 72 X, 50 55 60 65

11

0)
tdm2v80] SCststedd Hodxyjdd¥ 11¢ f tBHddd HeodxX)Isjdd
EtedL sdzsOdz dzgs?2 (B) ff dets®C shlsw R

sOC odHdes dL fHtojHMISOo dzj dedze" = tod Mz dz ts°
Pedzse SCktemMO d HIWWJjtejdzZlsO, O LOCHJ MEtstel
(3.16), (3.17), (3.18) fLotsdvjls otfdndif,
Jd oMty jddw o o jtlsdS Od lsiag@isdt dztld iddts f
odHdets, yYbt o MdzEyoj, CtSEHO 11 ¢ dzjj, diztep Ll
setcOdzed yj ded?2 d2O0 Ecetsdz HWW jtej dals O, sts ¢
Mtse j teh Ols!j Hfpfdbie(Oigaftf. @ed)f).. 3. 1

sO0Cdd3 tBtOL 503, tej L zdz IsQOIsT BsH | dzd tets o
Odzetstedlsdz Wttdzdioso Odedv ftotscteOdd3der 7 fdac
L OHOdzdzts?2 yjdzjots?2 Issy¢j fHoLetsdwvjls MmEkzh jm
9 jtolsdC OtrmMEsMHdsOC Y| kydlsr 9a0jls ts¢teOded.yd

332t jdd3 sk PtsljGizj o ts2f Isus@QEQdadzts?2  tsted j dzls Oy

] sMC s §z 5B ZOHOj s dzj dzz dzj dstis? | ts fipls 2 fyls]
Sted J dzlsOyds fuydddzjds &R Sz fe sdn s tc OdzM s Ptc § dzP e d
dzj Sclststcs iz BB fEAsjzils odglizlsdzts Issdz! s o CEste
N¥J zOj s Bz Zgozkz 1 ey ©BH O Istsls Zesdz diBsy jls
Slsted YyOlsj dzr dz" j L dzOyj dedv, dzj §tej or hOO sy dizj
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s UYS@sy jls dORBHdl! MW o dsBtdE &jMmsj Yot
f sdzsy jldzdh™ B[ dzv 1 b AP dzj o ¥ IssyYySk ) L OHO
ctstedL sdzls Oz dzgs?2 f dzsMSsfylsd) IteOjClsstedw
EyOmksCtse. 10 fjtcowigshyonsRfkhtd j HigB tzn d
f tetsfyls e PazidpOs s Bz s Sty oM skOc 0] lshw
f dzts )¢ s fipusjddzj M2 . s CBAS S iy dHBO dhY sc
Wisted3tetso Odzd Y flotsEteO®RBdr 7 fdc dzOdtss HiED Hd
COLHljd bt Mistsdls ilsdjlsd®Hsdylsss  fots dzwt
Eyjlstsd3 scteOded yj ded 2, dzOSC dzP U § of@fF. BroT @B jOgE
(3.23)) bBBHK oylsiBESe fsHs2Isd 150 1p]lss)teotst?
sBj M juo OF e dOctttdL sdzsOd dts?2 § dztsfC s
Metstetsiss 8 ¢ Yofndzj OED deasqS jsted j dzls Oyd j 2 .
wdzj HIRIGBBj Isdls! , Ykt gl kg B BicthOs dzls @ tzis
By dls Brilsy smEh imsodzi dz 5 t©OL dzd yddz' dg SLo @
fsLdydtsdzdztsj 1kt icOaskjskzfddyde ktcOjClstd:s
dzj MSsdz CdaBd f tetsdBy 3 HPIs Gy G d3.1s SHH QRJO 3t
Ste 6 Odzd L ldste AjisY |d{taadEr® joz jHdzdelgj CYtds Stots 2 B,y tykdzts fig
314)[20,86199. ltd kB o § Elsqd MmEEHHERIGEald n
dMfsdz’ L] Bsets L OStsdkzO bfteOodzj dedwV, o fjtgHC
jets YBHABHO ¢ cttdLtsdlsOd dats?2 f dztsfC tsfiyls
e stesimis: ¢ | He dojididafrj dss2 tSwdj dsq@udi?2 jots
1 0 tSB3d3.144 sCOL Odzs \Headd o] ddtgts j S ydd dzO
f dZsMCimisS slststcOw Mo f OH Of Is1 Md Szt tsjfrfldtalpsC
2O 1lsdn tdMkzdt on tBL (@R sk dtf dirznE & ¢ bk
fsdztsy iz dz0  dBins sBlsCddd § Guetsj S yds  dzO &
cstod L t5dzls Ozt ddiets O jf UMsth) @ bdpdedw ¢ L Ists2  f dzts S s
] 2O0y0odzj woOmMmdsktedd L dydtsdds] Ei§to
Bl jCdsbEtodL sdzls Oz M2 fsdzmff GefplSdirdz.  @B)d.fy. |
Lstsds Moz yOj ftetsdsjy zlstsydstil=BI)YsE HH LjlsE sW ol
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9Jteh ddzOdzsd dzs B3Odzts?2 dzff pdglicfy, H Az i) sHtaisRd3 dlz ctzde(
Ri1ldr EyoOmilsC sotsfipld mwdmd@ sdigfinw Ifted 1 Istsihhio$ &
(Eyombstss Itstelisy j ddv ) s[HHSHIS LdGiiOeke dd3 dz cdit
110 € 1tk tBi Ik o f asmStshlsd

Yoy

>
=
'~
Dy
~a)
~

: >
A, X0
it BB tcOj Clssted Wl ¢f sCH AESEHIO) Qlskz © cettedL tsdzls Odzt dats?2  ff
M dhfsdz Lo Odedj &3 fsLdydbdadesets k21 tof

Voa

-
o
5
b

2
tdmMi4v 80l Cstedw fSHABHO 11 ¢ ¢ B jJCIsk © cEBtedL B
M dmfsdz Lo Odzedj 3 Stsdeskztcdetseats k2§ tcOo
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{udodrHdzs, wWeHgRe Pazd MY &' Sls GO G 4 o bztize 5
Hodyzdw 5 ISte@j Slststedd. J[dzd YBHHOS sMw { ts,
lstsydzd dzd § @3 © ftetsyj Mg dsnl ddebaf@dehy K
fsMisw dzdzs 2 MC stesmis: &, MywdRZO MGk OsZd@? dgj o
BOC i d BOdz dzts H.0 dWtglzdinforHstg ddy j dz § sdzj H 5o Ols j o
sy djteh ddr cws®Roms? tOL KOs OV § sfd
ssySd o Mbtesdzz Mmdzj HEzs h j2 Bdzdy 02 " {j1fots da)
f sz yOjls L OHOdzdzlz® tf tdd Jsdplis@ifapP® | lad. 58 1 1§ € 15 €

50C COC ofyj k& yoOflsIddds,dzssadat2dzQgas otg djfy . H d
Hicke BlIs HttkeO® d&&O HJBRZOSCEO T 2 Zetsdz, tilsts
IstcOj SIststedd HodXJded¥ o1 lodpstcq L tistkls Q R Isdetm2d 1
Mstslse jisdlso k4 &zOj G Cjztei®@dz’y } ¢ o € tsdeS dztg ds @aiztE
Bsckls Brls! twoOmMmudlsod , dOyd@dW ¢f M & ddjHE
CtteH d B leQuBEh, =22 § sdstsh + ¢ 482 86EIYG: ded 2

Y1=Go, % =%.1- R CO/,, Y, =y, + R siny,
YVia =V, +V o, i=1n. (3.24)

[Ujodrdestsd ws@hufilsj kO] Clsisted? cmody 5
f zsMSsmisd (o L Osdiddkshlsgl dclsS da®f it PO kiodzd
By jls fieddd kOl §OC fodsydlsi dOd) jzdw sIC
vidyiL OC Odzyd o O tsdg WzOlgpdzdfc OFE @ & If tszdzy » s v

Va-yalelyol.d Mezgf, >0,
W a-yal-20001.d Mgz, <O0. (3.29

bteduj 3 fted twOMfsdsyjddd sl jcEe
ya=-arctar(y,- Y/ (%,- X)), fted tOMfsdsyjddd {lsdt
CoOHtOds j tOMMBOIted o O dBis?2 csted L tsdzls ¢
ya=-arctaf(y,- Y/ (%,-%))- ", @ fted jet twOMf sdsyjddd

178



LIs 52§ dgsfgC asdpif(d, - Va)/ (- X))+ . 1 mF@Y,=01C s5BEHdd
dMAtSHdzsE 5 1) Wadzts Y judecp H dzts, ylsts fted dMmYf tsdz
Odze sted s dBO o ud Mdzj deglfts ChiaidaBiRdireiIitc s ek ddzd y
yof swodzWw jlsmW HOO tOLdZdydse = 90tcdOdzls© tOMmt
CtedL tsdzls OA AR d . §f @isth! sl s ¢ ted B dzd pp@ls ‘Hig'kz
ftoslsdo sl sdztsy dzr = fls tstc tonda dzw) torjoylg A3 ooty LA tapr
ktcOj Ctsted2 1 1tOL O stisBEQPClskE o cttedL sdlsOd «
tOL dzd ydzr Bq. 1tod CdzyOlsj dz' dztseRd W, imiodd tc & -
YyJ dzj o s2toetsdzf gzO® o " BdteOls: MW IsO dLin,HOEEIS ti

LHiso dzj Is o tstewngingR, @b oxd F +(y, - v, )2 +(z, - z.)° ).

sOCdd SELOLBdR, OEdEtsodlldiOdddks O IssyS b
f zsMS sfisd, o Cobttt? d@OBEE{HBOYEE? j 420,
tsHjeydls fMdj §2,4997dj 1 lsOf -

1. 4 §sBsh! & 93.200xeOdfPud(s’ o 0¥ Isfyw 1y to
(=0 Hokn ktOjSltsted?2, 5 Sttt ¢ ¢di3ad jtss i
o CtedL cisOd dusQdizEnefldsOyd P2 &0 | kst

2. uw dhmftsd L9 OddB283 azOE &y Jdedw (i H thdeBls
COMMBEOtedo O Bs?2 cotedL sdlsOdz dats? 4 dztsf S sk

3. IritsddupEniddi S o' BiOdids? disfsm&jL
Oz stedlsdBse Y stedsdtotso Odzd v .1GHB1S) kb @ dRgd3dz'lsTs o) dr
budlsr 80!, ylsts ¢ kCOLOddzs?2 IksySy 1160 H
LOHOjIsfqw Hdzvw jet HodyjdedWw o @GtstedL tsdzls Odz

4. 1 tsfMdzj ¢ teshisHIO ISPy Odigdtsis sl jsls e d Is-
stsySd 9§ Isth ek S0 tsRsHY ofj t©Odzsj j 1t
o jteh ddgr dsdi3Odzs? dzd dzg I dzO Y jodeds HAQE Ao 5 I dz@ gzef3y
)l fsish s or wOyjdd™ (3. 18)

5. 1 tsfidzi §isE sis@uSEDyd dz0 ) Iffw R et d i
dzd § sitcd Hemisletd wiAdgsd { IstseBkz A J I LdQpjAsdzdzlz 8 sted d
slsdetsh jdzd¥ € tBI jCkbk o ctdLBdsOd dts2 ¢
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Hdzj HEw ©OMMdBslste] dzdes Bz Oz sted s iz, Bis>
110 o cotedLtdsod &s2 §ashSshisd f L O
dmf sdz' L s9 Odzd § d3 dzj dsds,dz’ zts dzts d5Q@ detiz 3y dztizff Kzd |
fsLdydbddscts S(tdsktedts] bftOodjddj. It
teiYddzdy TOHABSHO € L OHOdMds?2 IssySd M L OHC
Hokn YOMkj2: Hked GBSty dtshisd, ¢ tsdf s
FyoOfmls¢ O, sttdjdsdieseo Odzdzse s dz@ tsBI jCb f s
BEHjIs ftesdmMotHdl! ©CsiziPlj tzOaszflssdEy g
Ho dY Jldzgpw 1 s dgj 2 o' BdOs Ispw dMmatsHWY YiLd Hiig
kOSddB kMdgsEggd sd2 Ho e OmMY s 6 teky dats
COC Msyds Bd " j2 MOstshis: ¢. 1tdyj & Y4
COLOoBEHSBOCHdR HEZE GBSty dasmisd EBM)j s B IS¢

I sdtsy jded® {IsdR HEZE S¥tbkly@isddj 3B 08
fsfydzj Hdzd 2 ftew Bsdzd dzj 2 dz' 2 EyOfyls ¢ st G jSske
COMOIj dz dets? {Ss @Af@Rls pzistgyT jC {Isdds HEZE Ods H
COMMBOstedo Oj sk ctedL sdkOd dzs § kshn s
o L di3Esdztm o i} pdedkW stz OL Odzdz" = HEZG.

[ Mdzd H dzd dgq o (2hyd®. PG O B 2B 5 € 515 6 H {d diDs dzts
Sftej Hjdzdls! M ¢ 5dE2EX%H RSINMGIO Y d=dzd RR,sin(/ o).

[ dzv st HJdzd ded W (H fzcia®) alzd ¥ s © dedz’ -
9 dzOy Odzj dzj sBrBHd i3ts s tcj HJ dzd Is CtststoH d dzO
LOH R, SYtejHjddd 2 i Eujsed(HdERo gd w.C
(3.23))d MSEtstesMmisd jets Hoadyjddwvw ,o t§ cotdgHAgVdzCQdsO L
YJ dzlstetseo sy des tsftej Hjdzdls: M3IMWsdsh i 8 971 toC

= Xpp - Rcs'n(yo) X2 =Xpp T |EécSin(J/o),
= Ve - RCOLV (),  Yer = Yo + R COLY ), (3.26

€ HX Ve (i=1,2)i Cststen d dzOT vy j dzstese Mislke jlshise i
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vedzy(i=1, 2) BdAHE ey Sydwdsd dzO Gtste
ftetso jHJdedzr = dL yd dzlstetsryg S tetizte) wigstipisdl W2 d3do  dis
ftowd3d" n, MesjHddWulkdr HBEBYC SC tolzy dzis s JsHsy € |

or ydmdazw ¢ smw s Wstelskzdzj :
q=arcsinge ﬁc 8

(;)e\/(xci - XAG)2 +(yci - yAG')2 9

(3.27

4 fodish & o3200BRMed R f dzj stclzH dzts ff tsdzlz y
HdzZw teOfmyd O CimtstecH d dzOls Issyy ¢

Xoni =7/ (%i = Xag)? + (Vi = Yag)? - RZ cosarctar((Ye-Yad)/ (% - Xa)® 3),

Voni =/ (% = Xa6)> + (Vi = Yag)? - R sin(arctar(Yeyag)/ (% - Xae))® 3)

Hadf jtojHdzj 2 fdzemW jtor (Pfps H desc &5  sdzsy j dzg

Xppj = - \/(Xci - Xpg)? + (Yei - Yag)’ - QZ Cos(arCtar((yci'yAa)/(xci - XAG‘)) 9 )’

Yoni = V(% = Xa0)? + (Yei - Ya)? - RE sin(arctar((Vy-Yag) (% - Xag))® )

HdzZw L OHdz] 2 fdzzMmW j o) § M- b icdis ¢ s Sifgs GzeaPf dzkt
o Bstc® H©IAPY Jfdf WsH dzs?2 dL Hebkr o tsL B3BPdz" -

sOW ftd (oL dydsddsid, o0 s Gzdsds fdzk
tcOMMuyudlsOdzdz » o BL By » KLOJ CIsBted?2 Jjets H
sBi jCls) ) CoOyj mise j N4 dzOj d3ts 2 IsOC¢ % J dzJ
ftoslswy j dzdesisd IstcOj SIststed & .

r dzv ftetse j to§ ds dastpstls stind ustin®s tsis O dzdz" = O dze
ftosetcOdRBBRde' = MdcdzOdzse HodY jded™w 11 ¢ o toj
sted] dzZsOydj?2 B" dzts ftetso j Hj des ,d30OHstg fzOUsIef tw g M1
11¢ d Jet wv fitedded i3O0dzd fi}!, 100 YdreOwizizy , o ¢ @
fesdj y zlstsyka & e uh& Hizs REj 2L @SB ded v
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tjLkd sOr &Okj &BOdyYj MSBEts &EHj ddtst
HodX dlsjgzizdso & BOYDHdzts? tsted j dzls Oy H[20281,85k S

0 30 60 90 f,c
B )
I 3B O CIssted LIy dy jetzdjy M  dL B dedf e fjseitE SEHFEE
©OL dzd ydz' & &Of tcOo dzj dzg 2
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I sy mimy BsH] zdese Oded ™ MudlsoOdzsh! ,
CotstcHd dzgOIsT y£¢g0= 00, 0)yjdizj o Ov IIstsysc ®, d Bjo)ls
ted .50 3dUtsBteOY jdzr Isted IteOj Clsstedd Ho dYJ dad
O cttedL sdzlsOdz dzgze  dztsmE tsflss )

-fs5 CteOlyo02h j2 bOjSClststcdd (Stedo OW 1)
&zO tsg[), j CIs

-fsHAaBH Cf (5B &EBGYE 2 yo=tp/8H k¢ dzid3

-fsHABH Cf (Bt &G 3 yo=fpRH k¢ dzisd3

leduyd 3 fted Hodxjdzdd 11 ¢ 5 bOjCit
WstoRtetso OdzgdWY jets ftosCtcORBASEts Hody j dzdw
dzddzdd tOL o stetslsO dzO B (3RH). ( Md3. or teOy j dac

10 td3g. BLDOL O0de" Jsyj Mny grfdz'd] HA dad® dzo
tciyddise Hodyjddw 11 ¢ ¢ Bl jSbk (Stedoer j
3 dqeOjShtstcdd 2, - sOf B d53). 6

SO¢ odHdts HL 1@dhfy. dIifisddsstzs ¢85 tsHJd
gL dgj dgv s h j2Mmw Btedj dz2sOydj?2 oJjCIssteO Iswaed,
® LOHOddzz ItsySkz ftotshMistcOdzmlsa ®© M IstcjBEZJ
HOdzdzets?2 o tsL sy desfisd dzj sBrSHd MBS W istedzdtetse
fRlszf O hdj] dO jet wuv M kyjltsd tetcOded yj

333t 1 dd3 HoqYpdeds fftesdL otsdz! dets? ftotsmistcOdz

] 3 d3ts e OL dzd ydz" » B J ¥ dyts s HHdaf iz GHdzd( @ H G
Yd dzj o 520 Usja(Cdy W o dzv | Isffigy ¢ Hsepijjdede ) N 5 teis
stcOj ClIststcdd. wltclkzClskztcO v d tjelkzdvwiststcr H
sls Y d®BO HoeodyJddwV ¢ L OHOdzdlzs?2 Istsyt 4,
HodYdddwY dd&3j ils tWH tsMisej dzdzsmisy 2 .

r dzw Ists ydzts G s tsls fpdziex & OQ dgfveh  tetiOuntindfiz Odsts
ftotsMistcOdzmise j dgdzr = O] SIssted?2 MdzjHiEzjls d d3d
f dzsmMCtsmisd o 5L @3Sy dzts  Is ts fizdy, & SN ESLHE@I0OQ | g 526 HJCE
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LIss?2 fashismisd, &) i MpfsBistsr sdrp asd)leq " dsth)
ofmjcHY, Adedsf dM2o OE @Y J dif.J BB ( 2.

{udodHdss, ybsts Hdd¥ {§ sisis" dzBdgels @ joa) dsjH|
dZzodzd uydj oy CEEsE®dY Ji§mar o LOXIFPd W C Bt
ftcdotsHdIls §fEsuBdy dzf?2 MC Bclsls d3d dzd RYP gztzdz® v
Clstos? StjHj dv kMW o sl dasRY ke d d
HodY ey ( COC WEdSydd otcjd3jdzed) B o©f BtcO
ftcj Ho OQtedIsj dz! des Mmdzj H 2] Ists tassynylsdzd Isj 6 =03 dif dif oGzl
dzj sBatsHd @Bz HdzYW Y BHHj @y O@QddwY IstcejBlzj B3BtE

Fdzv sSftejHjdjdd ECOLOdds?2 &Odas] st j
HodYjdedd B L OHOdzdzs?2 1 toBfgla(f &Kdzfh s O [H dzdbtzl Is |
I Adstndzz yoj ftod MEyHOERIJydis BhdalzO v e g |
BHjls U0Qdl,,). 1ttdujd o khlsOdtss dosh j df
0o g0 Mddzj CdHEtHddZOBd Y] MSsets My teslsdo d
119, b.d. Myt O] MERig(ls &j Mists tOe j deMml

FG H x: - dlxgx - d2xgx|gx| = q Qoqﬁd max)' (32&

RL o' tcO34), @62 3R (, EkydlsMeg©OM,, ddsth) dztsy dzts
Motslsdatsh j dad W

4 +ad, (TSN
gxmin > 2d g dmax . (329)
2

lted ssd3 WBsted3O IbcOj SIststed?2 d tjydd3 Hed
HodYdIlsjdzjdd HBdy 2O B' IS sO¢ 52, Ylstse 74
sfdmr o 04 &3 4 ztcOo dzj dzd Vv o3 (3.1} €8wAAa
RO dzj o to jidmiasings diff @i dx j ded d s B GO | ¥ & tfdatak)] fy
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dn twOBslsr, d&sckls sBjMfjydsOls: v f§iedo
"sttdidetse OdedW L IsdR kteOjClktsted?2 [90, 149].

tjLbkd 5O BsHj dzdd ®o Oged & H dachdf % §f Ba{ & c s
HodYy dlsjdzj ds 5 Mdzsy dets?2 1 tetfstinds@sLOQk B. 166Gk @ethas2 n)

Z,Mf«

Yy, M

B )
tdB6 vweojShswdy Hoadyjdd™ (0) d fwusyjmnmeo dwBdsd
fted jets fjtjBinjddd 5 Mooy ds2 ftshistkd
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10 ©d6p ydWlicodkd 1 d 2 dJLsBLOYj dsj ft
WOCkduimMStsj Hodyjddw 11¢ o fttsilsttOdnlss
oL sdsOd dzzé d o jtlsdSOd dzk¥ f dzsME s
Ho dy J dzad W L OH Q9o OdzO ! n f sdgtsh 4 8 mMelse
fosmistOdzils o j dzdz’ & € tjtsctef. d dzQdsq 14} lsbs dg By Eoteaig &y
Hodyjded¥ 11¢ 5 EZCOLOMGES?2 ktOjSkstedd o
1 &/ f}, O MCssMmls! jet Hodyjdd¥ oHBd Ist

10 todeg. & jHMisOo dzj dr tshdBSd Mdzj 5 et 620
e=X-X,¢g=y-y, 6=z-z(Stedor j 1, 2, 3, Mmotlejls

dL B3 dzj ded ¥ ( edasdy ( 4 dedov 5) ftod HodxJ dzd
ftesmMistcOdhlse j dzdzs?2 stcOj C s st dth o B & dzj Hilpdzisy
C ststeH A B(OIER. Ba)f.o 3sfldse dsd B kZMdse dj d
kO] Bs2 kwOjShksttdd jet Hodyjddw, O ot
Hodyjded¥ flescteORBds? IssySd, §jtjdjh osh
WsssBlgodd M LOHOMGI & L OSsdsd. | {ksdk dj
skcOjClsteds Hodxjddw 11 $600fmdy xStexPy ks 22 Isc
Hodx d ddY (Mmd. ¢eafetzd WROEARJ O dz8wIs1Sodgisidg]
] Odz dzs? lie@pSilsstedd ! ¢ Sl jet f osd cOddkd
Bs H Iz dzs dzd G H | dzj . ftojbth @dfA dzbzj 8 H tgMIs Ols 5
Btsdz' " ddzlmlsa © i jttOyd?. 18 Hted ko jdzdyj o
Istsy dzts s tcOB tSlisT Mddzlsj L d letso OdzdztsRW , & vl teadoF
dzj fted j dBdzj diis B sdz hdds sIsC dztsdzj dad W d3 y 9 GL Gsdisd
fpded % § ded§ Istsydetsfisd Hedxyjded¥ 11 ¢ §t5 ftetsh
fesdmMosHdls o-L@Mddgodedisydshisd M § sdsh
S BB J dnd cse @'Y dzcp™ OdiRtsien 2 Misj § § dzv di3d Mo
mMkh jMmMise j dzdzes oL tcOMIsOE Is M. ] st figlisteigly g QAW to =
or Ml slstsydzsets HodY J dzdVv dBOE SIS 5 @ def I4f dsj dedgts
dzj 5B - SHELAEOBE} IssH ,  ftso " M O hsdsje dsip §s dpd@s Mfis Yy
Wstcd3dtcso OdzgdW deseo ' n fesetcOBRd - Md e dzO dzts ¢
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HodYddzedd 11 ¢ s LOHOdzdzts?2 f tetsfisteOdzMmlis.o j dzo

ddzj HEjls BIRjikdls:, ybt oMmj §tsdizyj dd j
BfIs! dzj cCsttcOtd)faf etxtbP 11 ¢ fyp € dzOMMmdyj MS 2
CE®Rf dzj SMO, MMmsswh jets L yjil' ©jn CSkdss
5B dzOH Oelz® dzts ¢ d tsdztc®dlzd yJ dzd W d3d zO dBBOdzj o toj
otLHj2Msoadw, ybts d 11¢ M sHdddB fcotstetsisc

3.4 JrT"o9oBH'T
]l HOdzdzip?2 B 6 dzO df taffjHisigmidglsdg L © v v HodXJ de§ J
sBlsj COJ @Bz Wsttdzk, tectOddyj dedetsy € tsdzd uygd Ml
Hdzv o' iMsC M stesMisdesets d Issydesets HodY | dz
stcO] CHEOfXOGgz 11 ¢ dd&Biels Ed3j dzr h jdade § o dzd
dr Mlsjffjdvw3d MotsBtBHT, Yylsts fsLotsdzvwjls d-
tcjezdzvistster . 1 tod 1 Istsd3 zZ¢C OL Odzdz" J g U
ZOC ZzOHT 9 OJ d3F jJ dzP1 ¢i90O Y] to thofj gt indsy | Gdedzts s
ftiosMistcOdzMlsoa © dqdzd 5 ftesMmistcOdeMise J dadets?2 Is
I oy Mo p Of el e otc OMMIBsIs g dzH ded 3 &
HodYdlsj dzisdstster 2 Lot dzVW jIs MtsLHOe Ol! d t
fd dzz Hsovedd Is § dzv , 5 H @zts 45 © SO dddatitzts o Ols sf tets €
Bsdzj dzls, HJ2Mlsoke hd?2 dzO 11 ¢ Mts Misstetsdz
l HOdzdats?2 ¢ dzOo j BT dzd Y tsdzzyj dzr Mmdzj Hizs b d
11" 20 ©OLKOBBSISOdZO MIstczSIskzte® wuv 11 ¢
C sbtfeavwe sdzv jIs 5B MY judls: W htfdyd thes ez dgd gizls ¢
Zf tcOo dzj dzd v Ho dy J dzd 4 d3 1l Iss@ s 11 ¢ d
sftesCdH 9 O h d2 dBsd3j dzls, Hi2Mlsokzs h d2 M
2 . 17T dz tcOLtcOBBIsOdz d3dd stsH tjh jdzedw tsB G
sted ] dz2sOydd Hoddy Cleigvde dR 1 ¢8,J L §f Sl sdz! L ts9 O
ZzZseduyj MSdn Emdztso dR j dz® jsdg'dzf e s @By j dzd W t
Ll dzj SstesftcdosHse {ssets EfMstes2mMlso® wtedj d
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dzi Btsdz h s o7 ydmazdlsj dz' dzgks Mmdzsy desls: |, IsSiH®C
dzj Btsdf stk yd Mlsots bicdetsdessdzj Istcd yj MSdr i jt

3. 1T dzd t©OL tcOB SIs Odz' f SHAGSHT ¢ W stcd
HodYJdadw 11¢d HdzwW OLEZJydr = tjyddsse: 1
fSHaBBH & fJtesdLotsd dets? yYJ dzj o 52 Istsjudediy
L OH Odzdzts 2 f totsfls to © dziis® Q WdABatzd® Jls totOg 1€ AstisHe'd d i (S L
smtse j dedetsisd  Whtsdfedd3d tc tf & @ds{cdsj dzls 5 o h (cish!
HodYydlsjdw, O IOSCYJ Eydlsr 8 Ols! tscteOded yJj dat
lted 1 Istsdy m{owkzlzd&@&iselzls B laf dztzcO M, b HpIsiE®
5B dZOB OHtclz G 52 ¢ Hsaozf] sl @Ry gz ff) tc d g fipls) e
Ydsrtejrn Ctstolisor n Hoadydlsj dzj 2 .

188



4. fTruvlrzg oluvffouvryrus {1 f AltIrRULIOLRC
grRLLV O L] rlreopiRrRe VLA RGOS IM VLl LT3

lftcjHT HEhA dR ©OLHjJ &ZOr B rfnddizistg Q LOc @ A
HodYjdedjd3 Hdzw 11 ¢ Hekrm Idise: 11¢ Mm h ji
ssydzer | #fjteOydd oBdzdiLldd, tsBd djjCeldtxfor tdBBIYjIS
seteOded Yy dedetsj € tsdzd yJj frfiste jsH dg@Lj dzQ a7 ddzndgds B Hsdz
fteslswy j dzdzr = f tetsfyls tc © dzf 19 olsjtoddelz’ o fldgdyiyg j ChjdE tad2
gV B' dzts tslsd3j yj dats, Yls s Is tzwydatifitfSte@sdiHisota]O)dg i
stcOJ ¢ BsBddz h 52 ffrddjofiflaodjtddzts frydzd »y O J fisty to tif fitg
lIssets HEPRY] dpW WwWidgw jIsfqfw dzdB s o~tSHEBSA o
11 ¢, Yylsts ~OtOCIsjtodes Hdzv 11 ¢ fjtcotsets Is
ftesmlsr n wuv, Clsster j dzJ dBsckls B Mistets Cfs
BiNHE MiIsjt jHdew g oMo mBlSEts - Otc OC Isj todats davdzvls 1y
Ybstse" dL B O Mkl Py Gzdatdzs b s vas e yj Mg
1} osOfL gtz ftesctcOdid3dz' § Mdc dzBzO,j ¢ KstsdsHs ™ |
Ho dYW1dddd , Byl rn GlstcOBBISCO M {§dEs®dzls d tatsot
L OH Didsias y dztsifipls'y j dzd v 1 ftse o iy Isd Zyomss O3
stcOJ CIststedd dzj LjOmEpMd Bs tsls Isd§f O

] HOdzdzts?2 G dzQo ] t©OL OB OIS 9 O Ismw &3] Istst
Mdc dzOdkzse Hody j ded W, Colsste’ j f Bpd tsdzvsAH O
ftesMmistcOdzmis o j dzdzts 2 stcOj SIststed d fn BOC Mmd &
SHdzs 9 toj d3d dzdzts d HAsRAeSRAz| Isgh\Jdzemisd L Issets Ho (

4.1 [ BBBMdztso Odzd j o 51 digy Yp dztdislS ds 5 ttip i ojwzy C
Hodyddedd ds 11 ¢ fts L OH Odzadzts? tote 5] ) Is 82O dzfrydsf
gL d3j dzgj dzd W f tetsc tcOgsdztle’ R o fifof ¢ da@ tzts o

t OmMMmdsisted s 11 ¢, ©MNdO" jddz" 2 MmdMisj d3ts?

u(t) = F,(e(t), X" (1)), (4.1)
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CHYPMI R -9 jSIstste Mdc dzOdzse ki tcClodzy itzq s dzdia i

Ho dy dlsg dzj 2X O=10x1),y (1,2 @) T R, X()=(x(t),y(t),2))" I R’
Msslse j sise j dzdets, yg §z9 B IS BE § GEshipts df sdEOdis tc juig] dz
Nd 2O disy Ysdzsyjdedd 11 ¢ dzO fesmistcOdemliso §
jets IsjCihjdadsw s dzas@s X (a XEI R -9 j SCiste H d dzO
shdeS¢d HoedykhMjetsmw 11 ¢. 1 Odzij BEHJ A My
L OHOdzdzts?2 ftesmistceOdzmise j dadzts? IstcOj Clststed d |
stsdz! S5 fdZsy jdzdj d3 E2C OL Odzdate OEzdzs 2 ¢ Is 5 B JAS|
sted J dzls Oy d wWzj dz dizv jnlisigy flzdzs@sd3 o Oy jdzdd (4
tcOL dzdydze' §j Isdfr wuv 11¢¢: dzddgj 2z j, dzj dzd dzj
1 Ml XjiFWststodzsdtelz j smw M § s@AN ' 5 97" 6Oy

e 1l o
X (1) = g9y () (06" = 1,0\, (4.2
891 (<)@

GHi FOO=Ar @O @Y g0 = g0 =190
9,(x),g,(X) -WkdSydd, tfdmreo0:hdj L OHOdMmDS L
pjilsdCOd ds? ( CbdL SdEsOds daaA - i teioey @iyt
MCsemls: | H oa by GIEAHO kds? b0 Clkstedd.

W stodi3d tots o Odzdz j dzO smdztso § or tcOy Jj dzd 2
fojHfsOodvs s st Mosyd § L O0sdhddshsd
BO oRGH wU 1) 0, JIE SO e ULOHE i b €02 ¢
fls te | d3qtise’ dpdaef o dzO B3¢ Y s YB L toOo dzgtied ¥ Ulsts  f 15
sBd My Judls! Isydetsy HodyJdzedd 11 ¢ 5 L OHOC

{Uudoduddsts o j dzdydds el oy azbiy s B G 1€ Bdsd
e BB jddv 110 §t5 L CoHCitmsew s jClds s
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dL d3j dz daed W o ot di3d dzd (tsetcOd3dzdz” » v AUPE I
ECOL Odzdz § 9 j dzd yd dz' e(t) Lde) odglj frpisldds ots o j SCtdstsatedOL dz'
stcOj Csste®@f, (@S HO dOtgddedfdzd figgROlE Isd§ ©Od3 1 1 ¢
SH dzts o toj Hizg diiaBic s Mwdz] ME sdz! Cdd3 dzd dey 2 dz" &3 d

Mo sB,SHYIsts ftcdo BH dng df ot O etz jo ciaffef' dged & Is iz Hy @ |
odzdwes hdrn dzO Itsydetsfmls: tc OHEIsZO BB J s .d BEL O

gL 11 ¢ L OB dsjsC s @tc O3] bis oo | Flotskg ® dzd
otLHj2Mlse d?2

e(t) = F.(X" (1), R, (QQuy . F).- (4.3

[ dzd o dy jlsiw 5 Ctedotsdzddzj 2 dets? ey Qoj € |
fedotsHdls OS] d ¢ § v oek)i dy¢ e dadzalil) b gz
SlsC dzsdzj ded W 55 MOBE2 L OH Rpades? ol e P S Is tefp ok,
e)ebrnizls wodwis! fpw W XKESAdv &g Sz YIE s tf ©Ods O &3
stcOj Clststed off 1nde o  § dad W

e,t) =F,(X(t).g,@ g, @e)). (4.4

{ dMkdzsS 4.1 R jdBO Hodyjdedw 110 6 ftetsl

gdzj Hizjls Blsdiilsdls’ dgtfts Pl oMdkty O ol
stcOj Clstedd Istsydes iyt HeAldscH jEdptifuydjddsR s1s € dz
SC OL OszdBRC sstedd, O dzgj oj dzduddzidH § tz@ dk
S OL Odzdz’ d3q o ff) peef U@ dzOERefj Is o ' f sczdzv 5@ w2 fd
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0¢fe|¢e. (45)

RL of tcO43) detfdp ( 6 JH dets, ylsts ftod L OH Od3das 2
zd3j dz' M Ols' ||g,} dgf pdpiezlz Iz {3 | de' OB Y d t5 dzdzteY N ff iz
¢ OL Odzdzs? L OH Oayd s Ok @Qlzdudo j tsthdzy | 2 Mdztsy dz' -
fsLotdvls tBjiMmfjudl’ kdj dz"q dighyd ls fedsoddgdiy g
HddzOddSd 11 ¢. [HAdOSCB 1 Ists ftodo j Hgetler T dnuz
Bitelstso sd3 € sz ‘dsfflagidtc j + Iqidd , o M4 tcQo dzts tsfyls
HodY dls) dzj 8 dzOM" M jdedy fHted StcOBBIS ) Mdaed
Il ss2, s jfdegesHso d J dzdd M o' MBE B2 MEBsmis!

[tczets?2 Y BHAaBH §& ftor hvw dpdlsd Ististy das@Hs@dzdzt
BdL dL d3j dejdsizef ¥ B@Y OMmdzj Hizj s 1[J@E dz¥ We@pelg figly iz
f OOz stetso f tetsc XK@ dzdzdetatdy jfydecfde @ dzd d3 o s L
f OcOij steses 1 ksets fMdedzO0kzO®, B MY jslsb Qdt
HodYdJddd 11¢ It LOHOdbks?2 {ttsMmistcOdzilise j dzd
Ylstemdztse d j stsydesects Hodyj dzd W ) fs L C
fpdzj Hizt M 3 o 6O J dad § o3

lle,t) It &, s, (4.6)

CGHE g-HEST EMisd d3tsj (3 IS ldztsidz) wiz@ gedzts 2 Iste O S Iststed d

SOC odHdes dL 4 'tets@MeOdigfidz XY .2 )O dz@dizj H ts o
o § dzd ud dzO H  dzO d3cb(t) JL ipXetsimsts " of eSS to Mydsafezs Y 3 f) da
11¢ yvJjd3 orhj ECOL OdzdzOv MS sstsb  dzdig dfdeld
fd e dzOdzr LYtz ©s " dj dO HotEsdjE P caty,
Slsd3j UJ detHoa(™jiedd M f§sor " jddats? MEdgtelsBME
stcOj CIststed d s teijj Eldzigsle s s HfdztsiRj telgj dzd v dzj M $ tsdz! ¢
CetsteH qd&@®dls ylsts, o Mo ¢ syJj ted H' , or L o¢
9LOddise dzdw dzd 2 diBj N HEISHEGDRZQ Gds s ttei@fodsls; frptsd W

192



lIsdrn oaLOd@sodzdwdzed?2 IsOCYj IstcjBlZzj sl sk jzded
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wddzls j L to jRf  cifviistasolfGe 2 ¥ M | df e s @ 2O ol dess Is ¢
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CHG, I RP3K, I RP*-HdOctdOdz dzr j ROtdyr M fsds>
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11¢. 10 ojdzdyddzr Iswe d dBsdj dzls©O, t©OL 9 doC
fdzj Hize " d§ ©gO2RBAYIHEEL001 |, [M, 6101 G
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Is=1C @ /6=1C 8 i3j sOyj delstod YNYfFDO2B o Gigk BV dzdzO®
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EyOmlsC Od ktcOjClsstedd M BOCHddOd ds?2 d dd

207
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fsdgtsh s 8 92 teONZY)d RrRL todfm. 4. 10 o dHdzts, Y s
SlsCdztsdzj dzgdj 11 ¢ Bl kteOj §Istsed dd ipfships dictjds
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X't (4.28), (4.31) sBtodzjj Yidk o 7 woOL

ftojH MOdzdzs?2 Istc O] C lsjsctampd 8 jtad d Lisdsjdsizj atgd ded
Hdzodid ud M¢ dedt) sk B tddm. 4. 7) OB’ Mdl
orhj wOLdJydyr R Myt OR Wsttdkdtetses Odzdv 1 t
sMsOs kMY fw©O0CkdyujMSd BHJdOSEs ™ &d .
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u(t) = scalg(d3y ); y(t) = scaleB(d3; ||, (t) | scalédd; || e(t) |F 2Gcaléd)
[ d#10} wsyd MM dL dsd dzj @&y, Y(0), & (Wl |lEDlldede'd= d My sdz' L s C
ftetscteOBdi3de 7 M4 @O dis & tafd H G ls 5w dzdzts 2 > j Wz j Bis?2

441 OLtcOBBISCO BjIstsHO or MM stesMisdzse 5 (
f tctsMlis tc O dzfijdste@ jdgdistRte d d

t Odag'jdz tcOL tcOB SIsOdz d3jf ldetisHs teWOEZeTISAMRLE tsf ofry@ csofif
11 (3. o' te®y @EHJ@M.21) @25, Ctlstster 2 L O ISC
Hodxdddd 11} ¢ difstetsin® te O'dalilis 8 @ fAMAsItc JBOC i d d3«
oL Bz shHtsd s $ slsstets? I¢ @@ detzfi ls'wWi Ists @
O BOCY S odpfelgSndd "frete@k QR j dzdv 11 ¢ ( Md
(4.28), (4.31))Eo J ez uitiardsfpleid i dad v 1 ¢ Is df &
dmnr SH @QF Yiss tc d
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1 jtoor 2 B ssH  § tsL 9 tsdzv j dgts N thatsjhfiple['y b § 2P &
HodYddzdd 11 ¢r dfftcs Bl Ofatdddc O Visistcd o lststetss
fesLosdzvjls fjtejtcOMftcjHjdzdlsy EftcOodzvwe h dj
11 ¢ bOS, vubter f§tor Mdldn Is¢sudz®miinuj iso Bs.
LOHJ2 Moo Odzedw Hicke d 1 SB®dzk dztsa ddsth o) ez flalia
COLOdzdzr = Bj IssHtso daDdwus dzjlj ¢ f fstsladasts apdnlf ts dz' L
oL sy desMisd Hody dlIsj dz/ dztse ts 6 ©dAff dzjsO®PB® 1 | o ¢
Ho dyd1dde¢ 5 L OHOdzdzs?2 1 totsfls tdiP dafnts o Hi datiztsdts
MEStesH®Y F dftfdedz! L s Odzdd § teT8Bls’ ~ dzd dzd 2 dz' -

sO¢ ExJ bdjyodashn! ©Odzj428, AH3IHSGE B O dgf
sBd M udoaOlsi1! ¢ody deff od HY dMOdzdzs?2 bwOJ &
HEY 2 hsd dsils ¢ dzts dzj oty jUpdizdydgtds (Bt 6, s, O 2O dzts &
EmzsaAdB) ( [HA2OSCt ftod 1 Issd3 HBdzydes B' Is! ¢t
B MistesH j RMiflso  JBBOS Md d@z0 dz' dzts o 5L A3y dzOW fn ¢
stcOj SIststedd) M kEydjbtd { dzijteilsdydmédn ot
[ dzv 1 IssE B dzj 5B n 15 HOpdsts d3O®fg i Ay jj M6 &z dzv I s Huinig to t
yi s IsjSkhdn §OtOd] Isteidod Idtc Og 1€ Us dgt P dits cl
O hjdedw jcets Hoadydlsjdzj2. [ dzw tejh jdedw
ftod vzt Gl P tod o J teds N0 d2yWdEDe dsh O Ishy ' s B3t
Mdzj H zsoh jixGs| j ded W :

U (t) = R(P)(& s 1 Ke [1ED) 1), (4.32)

GHR(P) -f jtoj HOBYRZOW WEdSydy jekdvisgt®,
8 - H B YdafifsOw  Hd dZOBd U NS OMI®h dB SO k2§ 0o dzj

vdzj HEE 6] Isd s 't,0MTE® Is B d 8 O faBth)ds tc fg z& Q Q)] dz
sfkh jisodw jlsmw dzgj Hdzv B M| ydedfs L Om@fH
(5dz20 k] GOwOdzs Jtolz j Isfw o3 tshtpdse® BB o Z© M (
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ftoj Hslso O jgadyr fpntk®?2 bOjSkstedd o9 dH
Hodydlsjdzj?2 o dzOMmr h j dadj .

(BB | dzdz®F | BESF toj Hdzsy j dzdets 2 M fls j dgr W
fd ¢ deodayp GHdss o] BijLddz®s Sy MY fsj Hi dz des 9
Hody jikdhw o Htsd (Hj se@fhOdtedd, XSOy BdE;
tc gfpizCajo j H j dzr fMdzj Hiz¥ h B T tsj dskz dOlsyg tdzd W 3 dzO j «
Ho ) jldzdh™s A [i BdzsS W stodBdiose Odedw BXY )y ®H 0O is
ftoj HY dMOdzdzts 2ST G G JDOASs b £ e OMI ded v H o ¥ § daC

AX*(f) 8” (f)

k,, b®O
v (1) (bopMHJIIJ%IlgaHHﬂ X (r)\g X0, Ccy . HHA—‘ =
|

IPOrPaMMHBIX 7

CHUTHAJIOB J /P/‘I:
R -]k 2O i s
X()

Evono

S

tdMm. 4. ME j k@G o] Hdzsy j dzdets? MMl & W stedkdtese Odad
1190

[dzv ftetso jteCd OBty sMise dzsfls d§ SH D WH
Br dzs fotsaHjjuiddeiso®elzd i o ftotsyd Mijid , < silscs tsuel
ftosctcORBA2 IstcOj Clststed d H ot % tzd w328 tizgizdie dis C
fOtcOd3j ster tf jodSlEdeOlsigsgdaBE 2 MEtstesMisd Hody J dd W

R(p) = (rP+D)

d dsj dzd L de@=Tez0McC .
1 0 wWdH.cC 0L 0dr ftetsyj i ) zdl8E) e b § ok
ptoj B HaURj Y LOMMEOteds O B2 kKOj St

218



X'(t) (428), (431) d Htsfsdddls]jd dscts C(tdskzttO dzo
Ho > d ded v .

scale

U’ (t) = scaldds/);it) = scalg(ds); y(t) = scaleB(d; ||&,(t) | scaled.2(d3; || &(t) | scalel2(d)
tdin. Mewqj MM oo dsj dzj d2d)yO 4l Je@l Hedef Bd ©Hdzso 6] 3

Iy sz L 50 O d MY E dZOBOO o Is ts GO ity 1P 52 O

RL 1Istsegts tedMmMikzdzC © odHdets, ybt dmfsd L
sBdMyjudbsnivwe dsp) dafj &3 Zyomsc O bteOj ¢ lsustec
qL dgj dgv s h j2mw o wig @GO W3s.dyj ) tisds 10ls A3 Isds § dzis
stcOj Clststedd dzj HftejorhOjls 0.13 o5, O otej dfgW
tcOodzts 46 M), od@jiMmists 62 M o Mdmlsj ds@)( MEsy L te
49, uvt jMmlst, dmMitsd Lo Oded j Stot@jde] @)L dadisti2
dzj btsdzy S5 Bodzjj yYjd&3 o9 7 ©wQLOYHEE" ffdlgHy
ktcOj CIststedd, dzs d ©® 1.35 t©OL ko jddwdBs
Zmoztsy dzJ tade'. w v

1 0 todfy. 4.13 cC0O0LOdpv ficg ¢ f f GzPdzdzO¥ ¢ |
btcOj Cltstedw, ClststecOw XWtsipdEibis izl dtbtw o Mdidzsz0 dfi
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2), O bOSCyj tjOd dzOv IstcOjClssted™w Hodyj da
Ylsts toj Odz' detsj f tsdztsy § dad X (t)h 9 ipj GdH Oy jddE) Rotgiww [se
Msstesdy ls ftojH] dMOdedzs? IstcOj SIlsstedd Ho

Yy My

1\,*-, o 2
10 - < .
/ \\\ N / /
// A\ i3
L jf // % \\\ ‘:
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« / W\
/ W
O ,7.“\ ;\’f / Q&‘-_\\ )
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\ 'y W\ /,f‘f/
LR / 4 K \ I //
N\ N/
-10 ¢ Nt \\yz/_/f/
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tdfm. 4. 13 [MmMtsed dedesmisd HodyJdedWw 11 ¢ 5 €

sOCdd tBtOL 5d3, tcjLizd sOIsr B H | dzd t
OB slssmf s datsfls! d o toff v Sdrssy | ‘ddiids g & I o akdz
Colststetsets MddasjL dekzes sfqw  fdMmlsj & Qo lsts RO
Mdcdxdig e dzv EftcOodzj dzd¥ ¢ H Y by Jndipdr o3 1 tots
ktcOj ClststedW s fl ftojHjd dets o' fsC 52 e tstetsf

44df siptsB s tojjHSjldgjteE Wisis C dztsdzj dedw 11 ¢ sls
Ho dXJ ded W

SO¢C odHdzs dL o" Oy jdd?2 (4.8) d (4.29
VWstcdsdteso OdzdwY ftesctcOdRBder = MJdedzOdzse H o d
dde¥ stedzOyad € st ls ¢ dzyvdzgildad ls L OH Odzdzs 2 i tc
Istc OJ € IStdafd 4. Is 5 d3te G UsiMiss@ k& JOUL I€MsiscE
MM O SfdMOddY ftosctOBBRds?2 IStcOj CIssted (
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Ho O ISy SUSHIO) K] dzj dad * © @ Jtedls 5 LD Ayl df tsdgtsh 1 v
(4.2) d M fsdEsh! v Mf ZO2dse kijls! jes st

441 [ftejHjdzjdd] ojCktttd® iIs¢ dsdzj,dd¥ OR QapC
OOz Isdud MEddsd or Oy jddwdsd eadHO (4. 2)
1tod tfdmOddd kOjChstedd 11 ¢ ojEBHHE®
LOCdzs yOjsfy o ©oOmwli S$tistie dezOso tz i &
ssYSB2, dzj 3 Oh j2 dz0 f fotiet to®fBuiias D dzk k@Y C
Bsy dzts oM sz Ltso Ols! MW HobkkY ftSHARBHONB].
1 jteo ' 2  ftSHAEH  LoO Shymy jurdl sish j 3X; O Qeffydsls j do j

L OH O dzdzfs 2 Ste0j Clststedd X o dj jsksyS,j C 66t
da., (x*

w = 1,00 =@ S0 dB0O T g 27 1S
dx* Lc*:xn dx* \X*:Xn

ffsj Hddaw s " Y XJs ST Y j deH S Z &Y ) defezj @K j
or f Sagy sZfmdztse d j :

xl‘ an B X) = (Xn - X) + gi/(xn)(yn B y) + g't(xn)(zn - Z) =0. 4.33

 sBOades ¢ BEBE8Poded deddwfjaddy Hsdzzydd mdml
wjhjddj Stbtstes?2 d BbHjl St Md &Z¥Is! § Bt
[Mdzsodz o8 dzj HisMISOISS s ftodojH,j dedatse 85 ¢
diYf sdz' L zp OB §H J Bs ydMmdzj dets t6j " Ols:  MdMisy
LdzOydlsj dz dets ko jdzdydls dzOctekL Ck dz0 BySdjdst

let)]|omjecHO ddsects d&djdd "j wOHIEMO StododL ¢
feds dzd ) dzdgj ssH  ©OMug$.0 LIBRJsdo j cBE), o
fjtef j den d C kz cdzv M dzr SO Qe ok 2dzs 2 € ke j & SH®Y Y.

ststeH d dzOE () Eas d tdfy. 4. 14) BLEHj Gdatpt:
110 us ) EEsO®RGj cHO § OOddj d' dzr dzdy, zs T d
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YyJ destetsds, Msef OHOs hdds M yYkdpstebds 5BBM N@)s !
LOH O} s ¢ t5BtoH EdrOeha) 0 j OISBIKM - ¢ S teH d dzO
o j ¢ lséith O

{ IMlAua § BO Hdw o' ydhmdy @y | dzj d5j dzlstso

LicOo dzj dzd J CND ) OfIdgjt=d2! toatsv2h j 2 M) § to jis o i O OF

9] Chtwicsdgdsj 2B: o dH
- eE:E- 6 _E- e
fl f2 f3 ’

4.84)

G HFfofa-1 dzj BJ dals' f(8)i(& BBLO LcOo dzj daef § § tzB &
WitejL XEuSetEd §Jtelf j dzn d € bz di to dptsy [PHte ' dfts 2

f et £, ¥+ f,E=0. 4.39

tdhovw Mmte ) MisdRE KHIHQe dAf Eatfr yd 949 " 6Oy j dz
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e 4
e u
g 3f22+ f{ - ff, - fifyy
- éf. + f f°- f u
&(t)= g2 ? S 1- £, - fzfsue(t),
; u
- ff 1- f,24
f]_ 2'3 3 H

fsLotdveh jj djcCts, des fudeddy | dds ¥tk

442 [ftejHjdzjdzed] ©j ClststcO tsilsC dztsdg)l dgdeelzd telz § A3t
sy ZT@Bde jIs! je5 fBELGWHSCO

tceedds MysmMsetsd L OHOddw IstcOj CIststedd H
M zO2WisthtsL o sV gtsdzsd tetso Ols ! i tcts s tc O dafiy lsfopzdizd
1} 20 tsdzseo ] LOHOdzBEe s Ctsdzd yj Mlso © BOL BT
o Jwsyj mMmi or § Sy dedsn &P igMddd.my Bdzjj
Hdzv G jtcOtste® MitsmMsesd L OH Odade d i jtadsdsts|O
MteOo dzj dzd ¥L thp QdEffigz' o " 6O j ded ™ (4. 2) . stBS®
Qo lssdiBOIsdyd MS¢ d Wstcd3dtctso Ols ¢ OL Odzdzlz &
o' §f sdzdg degd W RBIdMMdd 11 ¢.

t OmMmdsslsted dz MdzOyYyoOdzO fftetsyj M Westktdidtetse O
YyJ dzj ats?2 IssySd {f slstf @GishéststOdzn,ls oL Gadddddzts 2 dz0

1 Jtoor 2ty iplats dsts tc d3d tdtfodBod2ddefs o, f tetsa sHW M
s stedz” j] btsysd. l1tod {Istsds Hdzw W istcdzsd totso Odzad
1 Jod g, sO¢C COC tdd tsLotsdzwvels nOHOIE' dJa dz
ftcjHMIsOadls! o odH]j WEkdStyd?2 oeotj d&3djdd. uv¢
Hors f SEdRGYE dj N @0 dstc0j Slststedd watgy pdadaq s j
FftcOo dzw s h d 3l HQdfzw & h d di3d dzOff c Qo dzj dzd j € (
s stcdz” On sk di3i tc  sMistctsj dgdw EC OL Odiese s fr
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[ dHl5 ) esyjmm Ysthrdese OddY MY z02 dzse 1§

bz siedlsds ©WOMYjO §odsyjddy yjdjots?
scOjClstedd Mefissdls[6gL MdjHkshdn 1 s0f s
1) t OMmuj sk § is@®acdyddOs sty S mnif 02 dzo:

Dﬁzi,DRﬂ:M,
IP- Pl 1P - P
DRS =k, ||P - P, || DR * (L= k)DR.,) (4.36)
11(k,DP + (1- k,)DP) ||

P'=P +DP°, P?=P, +DPC,

i+17?

GHP=(X,Y,2) - CssteHddzOlsr Bitsteds?2 IssySd, yj!
stcOj Clssted WP Hjs{a)iswen d dzOlsT k1§ 0o dzv %k 7

CEiWWdydjdadst, ©OMftsdkOcOshdj bkftOodwshd
s 5y It 2202 dzO .
wdzj HEZjls Bldjlsdl' ,0¢kbIsL GH WY Jaad§ diasdz ¢

bteOj SClststedd o BGftstds? Issycj, ds ded|s=0% d o
Cst WU dY?jOodzlOH O Is Hdzd dzgz ff dzj yO MY zO2 dz0 (
stOj € Iststhkg H0 (AgdC ststedd BERHEL § 6w dBtsdd dzj 2 dz
fteddsjter IsteOj Cltstegd 2 it O deget u tizts 630 dzoiziz0 y Kgzd v
(ky =0 -yj tedzOv  fopcflaiadkdzO - U j te dzOw  {f bxipgCclscicfyis Q2O
i eOw ddddw), O O tdfMm. 4. 168 {§ =RJOKOdz
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(Ky=0-Ud tedzOW  frelifcloiistf) ¥elfid™ U J to dzOW  ff brizbfCdasfoi=d @zChy) t6 O
dzd dzd v ) .

Q) B )
t . 16 vtOjSClstedd 11 ¢ MW stedzdtetseo Odzdz" | IIk%iq’c[kg;OLc
1 sfdzj tOMYjksO bkfitOodwshdn IstsyjS My
HodxJdedg vyjdzjots2 Issd&ie If shdzjsisER dY dzOQ izt

X'(0)=(1- o)’R+3(1- d)°’R +3*(1- A)P* + R, = f5(d), ¢.37)

GHggI[0] - dzstedzd tets 9 O dzdzts § o tcj dzw Ho dy J dad W YyJ

ssu¢ By,

s CtstesMis! HodY jdzdWw dJLSBKOY O M j 2L K3 dd d
destcd3d tetso Odzdese s o toj d3j dzd . [JHdOC s j fmdzd
o J dzd yd dz" ff gtdsj dgjtagddini2dzd Ho dx j dedW yj dzj o 52
LIstsets HodYjdedWw BbHjls dzjtcOo datsckj todats? ok
fescdtsL Jolzj @3  y @Oyej "gelg MY J uj ddv Hod
N zO2dzz ] L OHOdedets?2 MC sesfisd ks | & O iR d
Colststfsdzj Hiso Ols j dz! des ko j dzd ydif 8 o mad@@jfifsudedls
5O0Cd,j ¢ stxteydzds®ss d, SCtkbtter j Mol jlsilse
pHEBd M &zO2dO M ) i/doQ ks HdGeeEhEL Oydd
LS OL Odzdz" 2 OdzetstedIsd3 PBRUOA:ls Mmdzj HEzs h d2 o dH
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Di=0:T =u't, X =X(t),d =d(K),
2)' >0: 0i1+1:di +Dd’ Xi*+1: fB(ail+1)’
T =T+ X0 - X i=i+1 | mdgd<T, (4.39

*

IX (t+1)= fy(d +— 1D, § TG T

CHY Tftese tcOgREBEMIs: Hody jdzdw 11 ¢ FHEHTEZBOH
Sltste’ 2 fosRXEE) A Usta@li@ s ste dufd fiy Ots jly ded@uwd d
Ho d GOV M! Mt DEifcdsidsOhs | dzd | dested3d s o O dzdzts G
dlsj tOydd tcOB Isdk) @dze 2@ 4 s dzD dZstecdzd tcs o O
Meslse jlsfisobksh jj ftojnr HiXht). sz § scztsy j dad ¥k

1 0 w4linYg ¢ GBdQdsj dzj dzd ] (tetsctcOdzdidets? MEt
stc©j ¢ lststfed{ff", @ OifdEO?2 des 3z M joid! jd MY sdz! L s9 Odzd
Odze stef sd3Oj GOV thig x|t dfaBdsdils di SH® d % J ded W B ' ¢
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t d®I/TRL d3j dzj dzed J o J dzdyddzr ¢ tesG6 tcOdB3dBdets? (MSsadeis mls
ftos?2 H jloma WydXs IstcOj Clststed d)

SOC YsCOL 908 ls dmMMmMdzy His9 Odzed W, {f tdzaf W dztb #
-(4.38)) f =3 obleigvtg@y dido 2R tej H j dzd s tsyd ted H
&ZO L OHOddts? ©kttOj Skstedd d B Mfj yudls s
HodYdddwY o ftejHJdEZOA 0. 004 d3/ M.
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[z BitejHjdzjddy o jCltstcO® tslsC dzp sttty d °
Hodyjdedvw, o© MzeyOj, Cts56HOHPEEJ RO dzi
stcOj ¢ ststddfd tolzs smw ) foBsh! « (47 BOY j dedld
dmMf cd’ Oke O lsdz, ©OBSKEO (sEBisSEs ¢ 0OL Od

LS OL Odedz’ 2 Odze tste dilizds M figft5 i) &S Bs od L[ 6 dzj

1) tOmmydlsOlstls tgOdn lsHsty didig ts ¢ O d3dg@B B H I8 &5 )
ktcOj Slststedd jets HoadyjdedW;

2) kgide hdlst s Sk jd de@zOMyE ddaft] D] cedi sl

3) s 9" Oy jdd¥ (4. 37) toOXhiga@d dsAdO j € ¢
Ctslstster j] Msslse jlsMmiso zs g, WSy j dad s  j toj d3j dac

4) tofmmydlokisist ®ifyls m¥dzdis uS d

5) irffdzd B®,d fitj2ld @O "o 2, KOy
wodwe sty CstHd ZOKQBR] dMStsds? ksysd

{ d®mIB [ YtojHjdzjddj StteHddzOl Bzt D2 P2 L OH Pzl B s
(sl Odkestdlsd ddjjls &Odks o' ydiddls,

dzf MCsdz €85 hOese (BT Yydes dzj BBAZJ 4 6) )
L OHOdzdzts? IstcOj SIsstedd M Istsydasmis: ¥, L O d M
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s 0Cdd3 dgB cHL HE@dzdmg'ddgd t©cOL tcOBBISOdz" 3] Istst
slsC dzsdzj dedw 11 ¢ s fosctcOBRAS2 IstcOj CIststed
LiIsdr O] CIssted?2. LvVEOL OdzdzOVY 9 j dzd yd dzO tsils €
QolstsdzOIsd uj MEs?2 OMBEERZOdS Y tcisg 6P fdzdzy =1 1 ¢
HOdzdzts2 ¢ dzOo | .

4.5 COCMmyfjteddsd delsOdz! dgr § dimMmdzj His9 Odzdw tWOL
z{ tc Oo drjodzet'y dgd ¢

r dzw ftotseo j el d L WWJjSCIlsdoe dzetsmilsd tcOL OB t
Zf tcOo dzj dzd W o " fMHss: fxfnds dzdejtfdipls\dp teus i Is tc © dzfmls o | dzdz
B' dzd ftsojHjd L CMYJtoddid datf@fizs der |j-B of @y@afizd
o1} 91 1 ¢ HM-2 e, MSLHOdzdzetd3 o v 0209 O0dze MECtsd3
o1 1 0 MARKe, ML HOdzdzesdz © [ Odz! dzj o slssydasdz W

J H O dztz® d3H § dzJ ftcj HMMIsOo dzj dz' tejLlzdz IsO
dmMmdzj Hiso Odzd 2 .

4.5.1 CCMmY | ted d3j dzls Odhddsylsid d3f M fifidis teidsdotedstad@rdzd ¥
fdcdOdtse Heodyjdd™ g1 ¢HMf2E dz! L 50 Odzd J o3

l dzj h dzd | b@fHM-2 e sCOLOR[IBDPC EEE. ¢4l ¢ (
HodXY dlIlsj dzwv , Colsster j sBjMfjyde O ls j &gz H
Hodyjdedj of jtejH, ftottels s kedzkz CEkttmoO
db11¢ MoMmMlsOoadzw jls 400 ¢a, O BOSCMd O d
tcOLodoOj d3 = HodY dIsj dg' dg'lsdy j Uas diAf dizj Sflstg df J dzW
fdzj wize h dj 1,200 jrdzd200 , M, =10 d

e dzOdz ZftcOQodzj dzgdW HdzW GCOYHEB2 Mmisy f J da
sdf seortej dgdzvIssteses, O fHftoscteORRdE j Mdc dzOd
(4.30)(4.32), (4.36)(4.38).

ddedzOdzr tsBteOIsdzr = MoawL j2 Hd&Y wv 611 ¢
dzOo d ¢ Oy ( 5 dzdzts 2 mMdmilsj d3r , CslststcOW fMsH | to
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