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vud st lsdud M& OW L dz@ dapdyty ff3ss M Iste O sty Jsitelg de dly
OB GtGjHjdYjlkMmY Ijd, Yt kHOdksMn:
fow. Odgdz’ & BOlsj KO Y MS IR dBsHj dzj 2 H dzv
Mcd HMilse tBiMYfJud ddv O decOyYydsdedzts?2 BJ L
tcOL cOB 5ls OdzH jWfp@fd Bt sSH 9, sted J dzlsd tot
ZOo decOydtsdzdzg » Wk yd2 dwuvorde f dftsdz Lt
sjstedd EftcOodz dedw, o' ydmdzdlj d ds?2 ddd
Bi2tesddW SRS d, dzj yw sSdn fdmlsj d.

) £0OCIdyj MS OW L dzOy didiafidsdy I4e@srts s d f)fyj ok
tcjNidedy LOHOY BBJMTJyud dedvw dzOo d ¢ Oyd tsdzdzt
BsteMSdn fkutss. [ OL©OBElOddy 2 € dzj S
ftcj HMIsOoadzv jIs MtsBs?2 OHJjCoOlsdzr 2 dJdzmistclzdz
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Msotcjd3jdedz" » Bjtojcetsor a wurd. [dz Lo tsdz
f ted dzd d30 Is ! dzOd B sdzj | fsHAtSHWH dj H Mg jIs
BJLBYOMdesy HodyJdedd MEHtss dO OF 9 Olstste
Hody jdedw d dzjsftcj HJ dzj dedetsylsj 2 .

{ OLtcOB §ls Cozdztc OB tslsj] HtoesEteOBBdE j € t5BY
dBdlsOyddzdzsets dBsH j zdictseo Odzedw IstcOj SIststed
HOdzdzr » ©8 HodYJdedd MEHtse d2O0 dBseMcdns OF¢
dZokyde ° dMmdzjHse Odzd?2 o B &OMIBg L tsthQ fipds
Cdzdzj SIsdodzsets HodyJdedWw MmMEutse. [dzd  BL
COC dO dBtsHjdzdtelkzj 3" 7 Isdfdydser = IteOj Clststec
CsdeS toj sdes?2 OC o Olststed d . Clsts tBjMf juyude O,
ftoedctsH desMisis deOB jsldsdzr B EMdzse dwa, B M J y
ftod 34 dzed BsMmisd .

v BteylbdudmMscdy, dBIbssHsEZEcaduiMSEds d
ftoej HMIsOodzw e ls ddalsj tej M) -6 i dzjtf Hottsal @ lslg' ddzr iF € dd
ftcjHftcdwisd?2, sBj My jyde O h da tcOL tcOB 5Is ¢
Motcj d3gj dedz" = wur &4 d Hdfr OfElHA dNIstcOyYd2 ¢

tdLizdz sOIsr twOBBI" § jtejHOdE HdW dMmits
bPdzdoe j emdIsils dd3. OH d3. l. R. 1 J4ojdz MEsE
EyjBdes?2 d dOkzydets? tcOBtslsj o tBdzOMIsd
stcOdzmf stcls O, ftod J i icdo @&dzg d dzOf tc ©o-dzj
BilssHdUi MEBES yYj delstceO® Ctsdgo J dgyd sdadats?  ff &
tojLEdz sOIsT tOBBI"T dMftsd L k¥ Isimw | Odz' dzj ¢
G . l d&zOH d o s ) dzp H BEO@ Izt MC B2 OB Bls J( Md
Vteddztsy j dedd  ¢) .

[ jlstsHT HdMMJ tcls Oy d s dedzb & ts 9 jdHTy frpdelg His © € iz
shdetseo " 9 O smw dzO ftedd3zj dgj dz2dd oRBj ssHise Mls
B IssHtse o' ydmdzdlsj dz! dzts? dzd dzj 2 des?2 OdzG 4§
dzj Qtetsd dz¥ st 3O QY Is § 5B d figs & i3S de.
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] Sdztsy § dzd v, or dzesmd dz3’Qj Ld20 dIs@h pls zs MW Is
f sdztsy 4 dgd W :
l.stsdzyj f szOdz' dzOwv dZsH § dz mMdMmisj g B j MY .
Ctodzdzj CIsd o detsc ts  HB jdtg jj its[ovr o Zipdshigls j i3 &2 to
mMzHntse (wur w) .
2. JssH dH ydeld d WasfistHQ dzd Ho dy j dedw tsBI J C K
dzj Yy Is¢ ts2 ZsedSd d MW stedkzdzdtctseo OdzdzO
mMtsf tctso sy H j ded W stcOj CIststed d HodY kM ja
Bzdz! Isdd3tsH j dz! desd3 § BHAtSHJ .
3.[] sH j dz Beseskztctsodzj o ts?2 ByjdeSd o BH G
shdatso OdzdzOW dz0 twOLHJjdzj dzgdd EZtesodzj 2 s
Mots2Mmilse Hoeadyjdedw MmMBdzdy O hdrMmw MEHte
4. [ sH j dz L OH OyYd dzOB dz¥ H j dzd W oL HEN dg .
dL B edlsj dzv dzd, GMmdetse OdzdzOwW C OC dzO vy Is
d fesjsdshise zs M dj uwdMmdzj dede” § 3j stsH"™ sy
tej N jddv LOHOYC].
5./ iJIssH orHjdzjdzedw Bl jCIstse dzO W isdad M
dzOB dz¥ H j degdWw, thdzeseo Odzdzr 2 dzO Oo lstsdZOIsd L
SlstcOY Y dgdzsc s Md ¢ dz0 dzO.
6.1 tots G tc O BBAzdzOWd Wic jtORrdia Gs 5 ls Odedzr 7 ditsH j dzj 2
o' ydmazdlsj dzt dz" » d dzObskztedz" = 1 S MY Jj tod d3d
glsjfj dz HisMists o j tedats(fpls(in das p IOHAlZSIE)B 15 ts od
tcjLzdz sOIstse tcOB SIsT sBjMfjyde Oj smw ¢
dMmmdzj Hise Oded W d { tdadsiejjdeyda Cdgds fif 2O Isytdndz" d
mMih iMmlsoze h ddi3d L OS Bdetsd3j tedzsMmisw dsd, O, ISO¢
tejLlzdz sOlsO®R] .

dbftcsBOYdw tojLizdz SQlztse dz'tgOB BBz ydz | d
toj L kzdz SOIsr tOBSIST HBC ZOH'™ 8 Odzd M+  dey ds¥B AN |
d d3d 2Ot O~ :
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TrOd djostshstsydoy «KOkj d@dzd e j i Py d ks
(Il izOH d 9, 5989s 2060, 20028[7, 45, 62

T XXXl Summer SchoolConf erence ¢AdvanceduPdzIs
1§ Isd tgRORAF[AT].

1 stsdeW j toj a8 j dzdzj S sz Odzt dzr 2 i SEO) dzte@O dr
r Odz! dzj s tsmlssydzsets toj e dsdzO t smimdde (J
T14dcddOdz HO)N ~ dEfQUZ YO W  C sdall j t6j deyd ™,
BseMisets SBLOL B9 OdzdWw dzO | Odz! dzgj d3 | 51
63].

1Tt1dcddzOdz' dzlBY ~ dedQuz O v Ctsde j tod dzyd W
r odz dzj ets |l sfmlssC O (] ZOHJotsMistsE, 2006
1 Sino-Russian Academic Conference (Shenyang, 2013J[19

 stsdgW j toj dzyd v ¢ ROzW sted3Oy ( tsdadz” J Isj ~ d
vJjdzj S sd3dslzdzd € Oy2PH2R[71]. vy sdz W Islsd,

11 Oz yggtss dzed y4 m¢ Ow Ctoda?¥ J toj dzydw C RV 5
sSj rdzsdzsedde (steOmMdswiemMms, 2012) [67]
T fiokL samMG-POWOE YIS OV CtsdeWW j tej dzyd W
Cutotej d3j dede" § IsjdeHjdzydd d fiwmfjSisd
t siimd de-l sy @Beezlse, 2013) [ 73].

1 stsdaW¥ jtoj dzydw cRrRdW stcdzOydtsdedz j Is ] n dats dzts
l1iljtBlztce, 5@ 611 2, 2014)

 stsdgW j toj dzyd v cRABJIsOYJ s dadats § d ¢ sl dz
Isd ~ded € d BsteMSC dn Istc Odzmtf stclsdz" = - Mo
1 jlsjtcBlz)d48]. 2015
ldsjd3dy HdMMJ tels Oy Jafc Osifigde] dzd¢ € AsAsdpticdzB- G G (

33 MkOls''d o dLHOddWYA, tod ¢ Bd3d dzH ts9 O dzdz

ftesddzH j SMMdtctse Odzadz" = o BOL Os TOwmpadmlgtsc

fosctcORdzdz" = Mtej HMisse WBuFEBA] 6] gzl dzk
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tdhjdedj LOHOY HdMMjlsOydtsdadats?2 tcOB SIS
ZOkzydz = ftosjSlstsoa d f totsc tc Odzds:

Tl1tetsj Sl [ O0hMW0tELlo sMissE _ O ¢ OLtOBBISEC

GteOQodd3j stedd dzO Mmdzso j B IssHO ddzj to

ftodosHEos@rzd Y  MJj2Mdsduyud MEB2 BJjL ST Of

T11tesjCls t A-AR1IDNL2 ¢t OLadlIlsd BOIs j GO
ddzlsj Gted tctso Odzdz" n-dz dz¥| & ® @ § datdztiz8zts i d Mis § o
T1tesjCIls o9 OB OR | tsMkzHOteMmlse j dzdatse s L C
yomlsd tetse j ndjfyiagdr] H O @B Ed (totsj €I

Ct OLwcOBBISSO d diddzy s€afQdzdfzfsHgeizZd @ s d C

sBtcOIlsdz ~ stcOj CIststcdz A LOHOY (ddalsy az

Hody jddjd MzHte ) e

T1tesjCIls {H080R02B8 c¢c[ tSHjdzdtetse Odedj d dzls.
fsHHjkddvIsdY tjh jdd? ftd tBJMmfjujd

Ctodzdzj SlIsdodetsets HodY j dzedwWw MEHtses d&O dists

dlstczClskztce® d pdhifj @Oy MshMissdls dL
LOGCdz® yjded®v, MfdmsO dzdls jHig@niing we'ls.0y § i @88nesd
Miste@dzd g Istsd3 udmdzj MY HLi2OY Rdzdi HIMMshipizedzS tfo
IsOB zg i j tels Oy d¥ 34§ 6 tzdeszy tzlf w .

) jtoo OW fedidov® j dz0 BL Stk SCtdfdjSmo d
sBj M Jjyjdedj ds dzOo dc Oyddzdzs?2 B j L s Offdaesmls
mMsslse jIsMmisokze hdr Isjrddyd MSde Mtej HMIse . |
9 BEtOdad yjdedz" » o tHOR d o klzdzsp d DMK d
Mydydodz dF ~ ¢ dzOMMm Iijeddudmédys MEHbend
HodYJdzdJ &3 MkzHBo, dr WEkdS ydsdzOdz desfmls!
fjtemMfjSCIsder tOLadlsdw,; HOY MW tojlstetsmt j !
B3j ssHise MY PSS Ofgdesec s M dzd ) jdadW, Htoj HIEZ
d § d&zOdzdtctseo OdzgdW IstceOj CIssted?2 BJjL B Ofmdatsc ts
Is 5 3, Yybts ©OLwOBESISCO datsor n dsHjdzi 2
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ZOo deOydodzedes?2 B Jj L B OMdes Mgl H € a5 dzelmg &z [ Is fozt
LOHOYJ 2.

l ststcOW fdsdg®@e8'® j dz2O L OHOYy dHjdesdW¥Wdsoyd
fsdtsh ¥ MdMmisjd3 daj wilbbSts2 dsedsd. rRMMd
B SBHO HEYW MsftesotyHjddw IstctO]j Clststedd +
Bs Az dzOW dJdzsjteftoj sOydw &BjssHO fm §tsdsh!
(dzgj wilsSdj oenmrtsH d or attH) , dal Ydels\@ysIRE dnX], M L
Yy € d2)dej WagjlRGeds? MmdMmisy 3" . I tcdotsHdIsMw BE
BOIs j ted OdzO, d dzdzs s & dizts 5 Ofls PelRs o ¢ futg mdzg Is j dz
sse j dedesisd 90 jHJ ded W tcOL tcOB 5ls Odzdz’ n
[ J ZzOjIsfqw or asH & Issd3, Yt oM o0ttd Odzls
ftcOCIlsdyd MEtsets dMf sdz' L so Odzedw. (MY tsH{ dao
~nOtcOCIsjtedL iz Ismw otsL i3y desmis: ¢ jvy dhif sd
dzOB dz¢ H Oj d3" ~ Bl jCIsto IS misd 4 4 dzd d dal
ftoJ HEMSOo dzW jIs HEY SdzddIlsj dz! dz@ § o BBL d3tsy dats
st JtcOssteOd3d wvuorae d MEuseotsHdIs] dzv d3d .

I B! |2 wQ@iffpdiOls tod o Asjygize i @addne@® ¥ Of
mMzHtse . J G dzOo j sBtsmdzsor 8 O Ismw dzj 5B R S
ftcj HMIsOo dzj dedw s OMmMdets?2 MdlkzOydd Isdf O ¢t
ftjHiisOodzj ded® Idf O ¢BYJ dzff sEHEGME] 2 SH OFY
lted L Istsdz o COyJ Mlso § CtedlIlsj todw tcOL H J dzj
Cddzgj BOIsdyjMedj Moats2MmMlsoa® HoadyjdedWw MkHT
dzOB dz¢¥ HjdzdWV, tj OdzdL Ezj Bsets UL &. o yjde b
s Ofmdats mls d ¢ dzj f toj tor o dats 2 ftcj HdzZOG O Isfw
dzg WY IS¢ d BB d3tsH jdz! dg' &3 ftoj HMisOo dzj dzd ™ o3 .
CteOWdyud M sE s BOIs j tod O dzO, Hi i3t dzmistcd to Iz
tcOL tcOB BBIsOdzgdzr = BsHjdzj 2 o Mgdstzdowyddve . dz@at
ficdoJHjd tjLbEd SOIsT dzOlskztedzr = dMmMmdzj H iS¢
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J YJ oy elstgimmdzgz®l jlsmw L OHOYO Istey nCE
otsLHEhdr 7 tBi jCIstsoe HokrCBBtStoH d dzOIs dzr o3
CdzOMmMmtse dzj dzOls td2® H VI =35 ¢ 2 Ho d>X J ded W f tcd
ddzs j ef e sOydw L OHOUd fMmdmdy dgist ] dzdeoe dzg dz
(CjctO¥dujmMSdr) CotteHddZOOR. 1td |t
cOLtjhdddsMisd L OHOYd o EMmdzsedw s O tsiafidagd
ftej HMIsOo dzj dzgdw o jh jMmlse jdedz" = ydmjdz o €¢I
dLigjtejded?2. uvittejbduyuimMéd d dzO dsH j dz' dg
BYj SO CotstHddOls Bl jSIsO 9 Isty n d3j tedzt
Hokr CtststoH d dzOIsdzs?2 Bf@aVjsteddyd B Gtlzls? o 5L i3S
BOkztse ' Mtsilsdz j dzdL C s stetsils dzr j ZH Odzy dzdz'
mMih jMlse j dzdes dMEC Oy Ols! Ftoj HMIsOo dzj ded™w s d
yJ dz' ftojsSHsdzZj dzgdW 1 Istséts scteOded yj dedw
dzj ME Bz BOIsj BOIsdyj MSdr disHjdzj 2 ddalsj tetf to,
COC LOHOYd toOmf sL dZ0o OdzedwY ( MJ dzd Sydd) ot
syd dzS d ¢ daE sk daiz? 2 e, sfdzts 0 O dzgdzO W dz0
ZzZOB dzs HOj dEsets BB j CIsO to tsiBld @ dtdsd@dzts coiyg U dsSel
¢ dzOH o toHde" HAZ h dzr 2 &, sdzs o OdzdzOwW dzO@ MmdMmis ] c
sdf © wulkcj dzsdzjduizdls € dzp 2 tdisi Is d ; 3ts H j dz! Y4
ZOB dzs HOj Esets BsBI jJCIsO, Mmdeso OdzdzOW dz0 1 ¢
sy 2.

1 wisOvw dkRODON j dz0 OdzOdzdL z dzj Stslstste’ 7
dureg COC ftobetORBdces CtifdjtMO. t O
OtcndlsjSlskzter wuvra M bySd Ltcjddw f tsmdzj+
sBtcOBtSIsCd dJqdeW stc 3Oy e Vi dz® fJdzd tdiso Oc
fsmMisswdadetsects d OHOfldodetsects ftstose O f tod
OCoOlststed d . t OLtcOBBISORZO dgOIsj &Z3OIsd yd ME OW
sfOMmMdzr = d BJLBYfOMd » §OLO®R] IsteOr HoadyJ
tedmMC O ffOfMdtsets MBdzdy j ddvw Mkzutse (OMd
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dmMfsdzr LsoaOdzd] © OolstsdizOIsdL Jieso Odzdzgtsdz 6 C
gL g) . [ BH ] dz IsOC Y J fsLotdv s i sdzlz
I dBsydtsdzOdz! dets?2 dzOctoclkzL §d H dzDy tzd o B H ( dzfs bz,
ledotsHWismw fddd " 6 Odzd L -Gl dtc jdiisda’ jddzdn,
OCoO0OIsstiedd LOBZdo ©® 1 OrtsHC O.

J h | Mists?2 tc @fiipgQIstcd 0 O Ismw  dzgj S BIstster j
fsMlsOdeso Cd o' ydmdzdisj dz' dz"@ = 1+ €My j tod d3j dzls t
BJLtS OMdesMmisd SCtsdzdzj SIsdodesets Hoadyj ddw Ml
fcLotsdzvs h O Westtdddtctseo Ols B OL Izls Htdfdadz" de© Is
ddaW ste 3Oy d d sIsC tetf s B ydaffkldsjptcdzj stsC OL Odz
MtsB tc Odzdz" n H Odzdz" - . 1 toj HdztsY j dz2O BOIs j BBC
(ddzlsj teff sdzv ydd) Mtse tc Odzdz" ~ H Odzds’ =, s tc d
zOB dzt H j dzd W .

Il M ©WOLHJ d tOFssIseOLLtad@inidEr jo Mis tstcts dzr
WigC s or Oy j dedzkzy Md3r Mztseo 2 Mo w L 4 .

tdLEzd sOIsT | fsdzzyd dzdz" § © HdMMJ telsOyY
WideS yd sdzOdzt dztsfmls d Mtse toj d3j dzdzr n d i J tcfy
sBjMfjyde Ols+ zOo d G Oyddsdedzlz ¥ H® J 5 thag iy dztshiy
Emdzcodwrs or MsC 2  dzslsdetsMmisd d ddzlsj dzimd e ¢
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| 20 © 1. [BiM§Juyudddd d&zOo dc Oy( tsdzac
ImMdese dzr §| LOHOYd d §tetsB dzj

1.1 [MmtsBj dgdesMmisd MEHtSeatsyHjddwY o EfMmds:

I jLsfOMmdzs] Mikema®y i ddghmdss d' & ¢ Olsj
1 CIf zEOlsOydj 2 BsteMC s6 s stcOdzf stels O.
fsMistsw dgdz” a3 tesMmistsdy tsBi ¥ s dwsteMSdrn  j o]
HodY jdedW o LidzOR Yy dodzj dzgdzgsegts fMizH R tsSH M
ZOctelzL € d2O MmMEzHtsetsHdIsj dzj 2. lted 1 Istsd
otsL dzd C dztso j dzed W dzj [R3§OIsdz" = MdlskzOyd?2

s O¢ fsCOL" 908ls 1Sy jtoddj dals Ozt dz § (
OoOted?2 dzO otHAdER LttOdhf tstelsj Mtse jteh Oj s
fsshOn ¢ dzd 3. J Mowrd f tIdd3 dzOd B 5dz!
HodyJdedwYw dz0O dstej] HtodsBtejlsOjls o 6 tcOda
f dzO o Eaz47].

b dz2OdzdL ftesBdzj &3 d BsSHJjdz dz" = ftoj HiNIsOs
ECOL T 9a0jls dzO sd frplOigsdafiridsi’ dz’ LdelzgO dzd v Mz H 59 tSH
dz0e dc Oyd tsdzdz’ n f OlcOd3j stets @ MzH dO ( ¢ dtse
CtststoH d dzOIls [@4,18%8] stdcfls J )stsds ftso toj d3j dzdzr dzd
HdzWw ftoj HsMIsOo dzj dzd W d dzV Stcdz0y cfed] GEzOAED atalsaf
i tod d3d dzj dzd J Qo lstsBOIsSdL Jictso Odadz” A zOo d ¢ O
sftcjHjdzjddj f o' MsC 2 Iktsydtsmls: ¥ C ststeH
wWeodzWw jlsfpw HBMlOtsydy &3 kfmMdzsedjd3 jeB B L
ZOMmr h j dzdese clsiggBRf s C B®j " Ols! L OHOYkE ¢ Bt
Codzdzj CIsdodzsets ff dzOeo Odedw MmMEzHtso .

rdzv tojhjdedw 1 Iss?2 LOHOYyd MtejHd dzOe d¢
CzOMmMm Isjrdedud BY tbd c e H M Misj 3" EfwOod
(v ), HJ?2Mmlsdswsjhsdnjls 09 dadasdpjls dts §f stclstse
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tc OL dzd ydzts 2 Mztsy detsisd BBtSickzH o Odz ftcOC
ftedBtcd Y dz § tcO2tsde ( dzls[208zBf83FSGcts MizHBSA S
roedydddi dBoteMitsets IStcOdhf stclsO Jd&3j J Is
1 d MBESEOL azblsdj ISjrdtdzscd? Oslstsdasdidz n ¢
Bd M ddzslsdz" » dzj sOIsj dz2 dzr = Of §f OtcOIstse, dzOL
dr HOod)Jjdzdj d3 dzj Htedd3j dedd3r HdzWw MEkHGSO SH
Ybsts COYHOW MmMdblzoydw gy jndakd d hHz@shiine g dg
dzd € Odz' dats 2 d LOeadmwh j2 sls d3dztsy j Miseo O
feijrnizftedynjddY MmistdS dthe I3thd 2Y Wdzendsde fif i H ¢
CodeC toj Isdets?2 OC o9 Obtsted d, Msmissw dzd W o SH dzts
Ehdztse qR@MtsB J dzdetsis j 2 Hoeody jdedw HEZzedrm MEH
stesdzj Istscts, HgdZOBdS O MEzHdzO G O0¢C Bl j CI
dme¢ dze ydlsj dz/[8@z82, 8Bdds, PRz 27, 129,161, 169 18618§,.
dtsotc] dz dzdzOW ftcOQoatso OV BOLO W B ] cC
J Mmis dgmCdzg ydilsjdzt detsj ftcOQoats jets COfdlsO
tczCtsotsHMmlsealzj Ismw f tcOo d dzO dzd MzHur sHMIse
tcOL dzd ydzr d3d dz09o d ¢ Oy tsdzdz” d3ff s dirfAcy Qildiy Is o OEF {f
tcj sz dzZH Oydd sl ©f jcOlsstc® BjtcjcBoB2 d
Ho dy J ded W, dzs ¢ tsdzyOlsj dz' dzts ted b j dzd J ts
MzHtseotsHdljd (SOfdlsOdz MkzH dzO) .

]l MmMewrd M 1Isddz MdzjHizjls e j dedes { ¢
¢cMmdmisj BO kY t6Oo dzj dzeerv rHep &l X (JeBzBighdly Ytz &'BS)
dzj Y BHECOLEZ®BjoOjls MtsBfMmilse j dedets Eff Qo dzj dzd
LOHOYO MmMdmisj 3 06 &8O d | kigHhH©®2 [if2, 18P IS188 Iz d
1 OHOYJ2 swureg wodwjlsimw Bh OW CtststeH d dzOy
U ZC OL Odzd 2 ( 201 tod d3j tc, s Mmded x4 dad d
HodYyjdedwvw), O MisMmtse or f tsdzdgj dzgdwv { Isddhd3 Iz
sBtcOL ts50d3, fsH ©kjtdiddesds suvrda f sdzd B3O Isy
fsHHjteSd fteddwisdw tjh jdaed? .
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ltcddzydf tOBBlIsT BjtjeBoats?2 wura COC dz
fesyd Ml eBiMfjyjddy dOsdecOydtdades?2 B jL
dz0 ediEth) [ MtsB j dzdesMmis! ttsdzj 2 MEzHtseatsHdIsj dz
HOdzdzs o3 fMdzz yOJ o -fH e - QMtsif S c@As:tstco & L [ ¢
CstcHddzd tes9 Ols! stcOW d ¢ OCoOlststed d, H 5B
BJjLBY Ofmdesmis ¢ sdzdzj € Is epdsdets G- t5 Hz & dfoxOjo diajj Vdz
CsdeS tojIsdze" &3 MzH s tshiEzh jMsedv jis Istsd €t

 HEHlSjdz { fiteedteuur o
(CA dl@iAzHAE) (Hdfr jlsuitg

4 N\ 4 N\
e @[mmw mq:o@amq}@ s

: ) Qdd9r § :

B | - dEdeOitdz |
W ’ i NN
- gHiRO( [ ¥, e TEOlR] | ot frigiHr —> GPS). MO
WP il |y, R o
yrodi T | M
: H WL : :
R @[ el Gy jta /ﬁ> B e L
N % N %

{ e S) tddzydy ©OBGIS'T Bjtejcmot? MdMlsjd kiftos
ssysSd L tej dedw

1.2 10HOYyd d tOLoadlsdj BJjtjGctseo
sdMmilsj d3f EZftcOodzj dzgdW HodX J dedd &3 MEH SO

sjinddyujMSsd d GecOdkdLOydsdisd slsdash j o
U ¢ tcOL dzd y O Is fpw i s stce Odzd L Oy d ts dadats 2
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sMdzOh v dedztsmisd, ktetse dz¢ to]j ¢ lisded)iBB, 410 dilBY19,d
239.

15 MeEDdzdL Oyd ts dzdatw?y uff 4 tasHCd te1j] dzw ¥ Is fipw
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IsSj rndzsdzsced?2 B J MY J ud dzdvw dzOos e Oydtsdadets?2
fsorh jdedd ktetsodzw Oolstd@dOIsdL Oydd: tOL 40O
sted jdzlsdoctso Odgdzr 5 § sdz' L 59 Ol jsdzwiy B RIS
L OfflstcOR 590 Ols MHsoHdIsj dzv tsls fted dgV Isdv
tej N J dad 2.

OB d&d-fPlBHT  ZOdzdtetse Odzgd™ kt0Oj Clststedd fkzH dzO

[ JtsH/ BBsHJgf 1l udstd [eteOd 1 dzO( RL d3J| RL d3d
9 ts OBHT diBsHj( Sktefl ME ts1
mikzH HodYd| MkHd MizHC
o > Mz H dz

CCMmY Jj tols dzOW + +/- - - +

RJHLddAO d A

[ sHjd Ylktd - +/- - - +

fiben [dav | - - - - +

[ JIsBH MmBdzG ( - + + - +

1dudscow - +- - - +

Mo OdzG O

14 Ud bSOV Mmc + +/- - - +

t d

[ JIstsH azo + + +

Yy OdzGg O

CCMmY j tols dzOW + + +

d sd&0

CCMmY j tols dzOW + + + +

1 j dzH 3y Od3d dz®

142 yd s O + +

fpdMmisj 36 [ dF

[ JIsBH (4740 + + +/ + +

1 &zOf yd dzi € s ¢

Lddzj sdyd m&ag + + + + +

Odze sted Is

g4 d3j o Odzy ME

Lddzj sdyug m&o + + + +

Odzetstcd Isd3 Rk

Lddzj sdyug Mo + + + +

OdzetstedIsdz AL
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15s ©0Cdj dlsed ¢dOor 1

sdMmisj d3F EZftcOodzj dzedw HodyJdzdj d3 MEHTEE
Isd mdzd yd MSsd3 ( StecOdzdL Oyd sdzdzetsds tsilsdatsh §
Elstsweoh ddmy Isjtedsddetsds ¢ MdMmisj 3O iz[fdeeO o (2P
vesselrafficsystemi VTIS)  SHtcOL zdgjjods) I ftpH Higdefiy € d 1 toc
LOHOYJ?2 SCSthttes?2 wWodw jlsfpw tBh OW CtststcH d o
durdg E2COLOdd?2 MmMEutsetHdlsjdvdy (SO dlsOdzOC

Il dz2Ofmlstswh jj otejdBY dBsydets or HjdzdIs! v
fsStsdz ded?2 MmdMisg &3 § tzd e Bo dnjlzdadss , H etefOiL dzd Y (
OQolstsBOIsdL Oydd dOeadeOydtsdeder = WkdeSyd2 d
LOHOY. 1 O0OMkswh OwW ©OBBISO ttedj dzlsd tetso OdzO
4 d 5 ftsCtdzj dzd 2.

dlstczCIsktcO®O dOodecOyddzder = WEAIQHR dtsi
Mz HEeEh dj 1 1sO0fr tBtOBSISSd JdaW stcdzOyd d:
T {ydWeseaC O fjtcodudzessets t [ 8 Mdc dzOdzO;

T usftcsotsyHjdd] bttOj SClsted? yj dzj 2 ;
T{fwinjdidd] (O0LOR]stese Hody jdd¥ yj d

dL d3j o ded® ( dzOB dz¥ H J dzd ) ;
T{edMyfjudddj dOo dc Odotfdrdgtdad “s.J L 54 Ofdats
ltcd {Issd3 MdMmlsj d3ds?2 tojh O Ismw Mmdzj Hize P dj L
1 {BdzOtclzy jdzdi d L ORoO®0OI vyd dzd;

T 1tcj sBtcOLSOOdzd] ([ o4 tSBHGGOLO yYyjdzd o 1Ists
T{fteinjdjdd] fO0LOR]stetso HodXJddw yYj &
f ss3f dzj SMdteso Odzdjy dL B tedlsy dz' dets?2 d dztv ts
T {yd S OsEPMEBE s MBddy jddw MkzHBo ;
TlwinkzfteixHjdd] SfOmdscts MmeddyjddY M
11 ZzOdzedtctso Odzedj IbtcOjClsstcedd BjL Y OMdese s



59

[Hdts2 d1L stse J dzdetsmis j 2 MkHBo Y Hj ddW
MkHtse SHdIsj dzw L O dzs BT | dgdzydHj dzls' . ¢l
Mgl &z MSs2 fLOotsots?2 BOL . 5 OC OwW
dzj OO0 sd3d tedz’ d3 f Sdzdetsyls ' Qo lstsdiBOIsdL d totse
Y zso jCO) . 1 i lssdBz OSlskzOdz dets?2 wo dzw j Isfy
LOHOY BB J M Jjyd ddw dzOo d ¢ Olydfssdiadais® g o ¥s4f d
ssd3 ydmdzi BibssHse yjdld dMtO s OMds
B dzd % § ded W d f dzOdzd tets© Odad W stcOj SIststed d
MY ctcgzdzdtcso Odzgdz" = o tWORE Or MpdifHdzj*dBQ 2 fyg
Ho dyJ ded j dis ifipt? yjtids,o dzv & M OW  HdMY jlsyjtedL Oyc
Hisdzy dzg@ MisOeadls! MmMetj?2 yjdzrs Mmsemlse j dedzats
ftej HsMIsOo s sf jtcOlsstolz (Moo tsHdIsj dz¥
sBMisOdzsea ¢ ] 1OSCdd tBtOL 503, Ylstse r  dggQilztsh
B dz' "jets yYydmazO shds gl § B3de ] f) gz @ iqd,
fsHicOL zd3j 9 Ols EyoOfmlsdy yJjdases O COC dzj
Codzdzy SIsdodzr &3 Hoady jdzdd &3 MEHtse . RL O J Misde
fzlsd tcOL teOBBISC d B s tsodits )] dz? gdizts v ez dzy
bydlsr 9 06 h dn RBOCHdBOd desj ydmazs W OCkts
fjtemyf jCIlsdor tej OdzdL ©Oydd o Qo lstsdBOIsd Yy M6
QolssdBOIsdyj MEts?2 ftesCdzOHSd CkZtthMO, Oolttl
Bijtwtse " &3d MmdMmlsj 30d3d § tcOo dzj dzd W Ho dy .
HdMY jsyjtedL Oyds Cwdzdzj Clsdodesets Hodyj ded
fteslsdotstej yOls dHjtdsedd, fteddWIlsts?2 o it
Yylsts COYHOW dzOo d ¢ O tisdedigi ¢ @fipd 28 @ ) o Ay tizts dz
Bl jCIs M tyjdz Mzsydz &3 d IstekzHdzs BESHJ C
s JcOstc® "wuvrd d MEutsetsHdlkjdzvw M da G
dzj 5B - tsH d di3ts. t O diitsistc j dadz" | a3 IssHT sy,
ftoj Hizt toj NHP MG s t5 MB dzd 3 J dad W MH o d
BjLBYf OmMdese ts Ho dyJ dd W MkH o o tsL sy dats
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Mo tsH dIsj dzw dzd B 5 dzj ftoj Hf sdzOG Ot Is 9o &
dzj HsMISOIstsydzets?2 34 64 .

Kjdz ¢ dzOMmilstsw h j 2 tcOB SIS woo dzw jolOfiglad J
ROl BOBdUd MEdn BSHjd]2 d &jbssHtse tihj
BJLGBYOMdesMmisd Ctsdzdzj Clsdodesets Hody J ded W
gqdzls j delmdo desfisd Hoedy Jdedw, Bstedj dzlsdtctso Odzdz
EftcOQo dzj dedw Hody jded] 5 MEkzHSo .

l BOO- {1 Is2 yYjdzjots?2 EkMlsOdsoCd © HOC
dimimdzj Hize Isfqwy  d tjh O lsimw Mdzj HEzE M ] L OH O
TYOoOHAuQ delsd % d ¢ Oydd hBsHjdzd Hodyjddvw s

dL &3 teg dad 2 .

1 1 OH OmBP] dz$ d o tsL By dztsmis d sf OfMdese s 1y

dBdzts G sL dzOydets?2 dzsea d € (.

11 O0OHOYOEY R CtststeH  dzOIs dzts @ 15 dzOB dz¥ H j dad W

Holzr G BBtStcH ddzOISdz” d3d dL d3j ted s dzv d3q .
7T 1 OHOYU®] HMisOo dzj dad W dzOo d ¢ Oy d ts dadzts 2 d dz

s JcOBtc® vy u; d MzHBso sHdIs] dzv
T10HOYO MBBKGO HOMI -~ 5 HoBBEpdYH,; MkHt
T10HOYO ddi3dlsOydtsdzdescts diSHJ dzd tetseo Odzd W

BsteMEdr OCoOlststcd W .
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| 20 O 2. 14y ke ow dHjdzsdWdsOydw
LOHOYd MmMftetsotsyHjdzdw IstcOj CIststs

2.1 1 0OHOYO MmMtsftetsotsy HjdedW IstcOff § IsHs@afdg" ¢
HokZRrCBBtStcHd dZOIsdzts? t [ 4 Ctoketso tsg

J ssds Mdzzyo,, d mMdzd Hdzv dzOB dzt¢ H § dzd W
Ctczetso @ sBL B0, tcOHd Bzt S Oy s dzdz” 2 t
ftej HMIsOQodzw jIsw o HOdRWIsd ¢ 14 o tsedrffryjj fHse
Clttetsdy tcOQodets S tsdzdyj Moz MjSChstose
B Stetsls Odzlsj dzdzr tcOH Ot O, - COs dAf s gzdhis p g Is offs)

HOd dllinll dOBY ZdlskH O s #)QF daRdkOG t  UsTsth, §
fl HOd de@ffls Hegin*- €OL " jddj ©OHO®KO & L

Yomistslsj tishe@s®kjh jddi §t sBdydissfildzdt
HdgMCtejIsdL Oydd fted tsydWtese ) tlstcOy j dadatsc
otcOh jddWw Odzl§98, gz tOH OO

r dzv sz yj dedw dL d3jtej ded?2 CtststeH d dzOls
o fmj 2 j ot stcOj CIststed d dzj sBrtsHd BO W istod
ddeW steds®@figdfisditsh + 8 ftesyj HEZ@I). M tctseo 5y H | d

I sy HOj 3c@3ME fSdAsg ©nisjj dzd Hdf Isite @Y Istant
ZOL T 908l HJdOBdY) MEd2 fJtetsyjmm MmMotslsdzj
ZOBdzs HOj B 2 ®BI jSk, M ©OHJdASS OY(J s dd
MydlkOls:, Ykt tOHdBdSS OYydsdzdzr 2 tsBtOL 1\,
sBLBtcO ( d dgfjddédatc dFOALJAdzdzO" B OL O - OtOCIs] ts
[ Mdzso dztsj dzOL dzOyg dzed 4 1 td i jtorddOterd L Pt t8 5 af ts
dqdz sted3sOydd o© odHJ dzOBBKGO ( @3OMMdoe ©) Ists
dzOB dz8 HOj BSG 5 sBl jJCIO 9 dzj ¢ € o jo Oloddts
Motslso jIsmMiseze M d] B3] dzlsOdz sBdZEYj dZJW 5B
YyJdz 8 MsftesotsyHjddwy wodw jlsfqpw W istedizdtotso C
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sB) JCISO d&O ftskwyjddd omji2 Jets IsttOj ¢l
dL d3d toj ded W  fuedfllly dzg das' o COujMmlsej dzOedea
Bl JCIsj COC dei ftsMmtej HMlse j dedets, IsOC d dfp
sftejHjdzddy §fOtOdkjlstecse IstcOj SIsstedd Hod
dL &3d tej ded ® .

4 syl s M tese 5y ¥ jsdade tis jO dit | fiiieg
sBMisswilsj dz Mlsatsdz, Ylsts fetslswyy dedz" 2 WdL d-
s wlistcXs.isB dzOMls ! tcOHdBEZES Oy sdzdzse s SB
dmfsdz? Lkzj Z3OW Hdzv ftoj BBCOL B OdedwY o IstsYyt
CtststeH d dzOIs ©d3d sBil j CO0O. ltesyjHEZEGO Is O
MistcsB dJtetso Oldzd jsdB Mz HOj ddsdz Mdzz yO n H o |
ftcj HMsOoadzw jIs MtsBts?2 BOIstedykz OB dzdlskzH
Mde dz0OdzO, CBlsstcOW MsH ey dls 1¢iECs Ond clsd@Xdz d
sCtekzyOsh jets BI jCI fteosMmistcOdzMise O. ] 1
ftojHMIsOodzw jIs MisBts?2 BtcjH]jdzj ded j ¢ i dzlsia®E
9 B d&zOMIsd MistetsBO; HbW fdMOdedw dzd dzj 2 dz
h qted dz@sB®lsigdtcd dzO MlstesB O 9" BdteOjIsmw IsO

Mlsstesdy , BjMfjydls’ cisCtr sdje dzOB dz¥ H |
slsfklsMisodj odzlsted Mlstcse O HEkeds B j§I
[Mse j dedzsfls! , Mo WL Odzdd®t s €O ,0 ' 1 tistdsdizize fiy

ted MzdeBO0d 16. 1®H fofM@uUOdgsr L zOyj ddwy Oodf
MdcdzOdzO tsils ©H J dats ydztinaf{ts ddQizOdz@ Isdz@ tsw hydz o dzO
(Bstew) . I ktefztodzr i3 yo jlstsds o Hj dzj dz fd ¢ daC
fctesc O, Yt oL otsEigBy GpdfHY Isez] e g tezOrdAm |
HOdzdzs s Mz yOj] o MmistetsB | dz@ fOts Hedf ldtifitpoz AigtsCd |
LdzOyJ dzdv OB dzdlskz-fnd sz@ @Y j ezdzls sty MAzz yO, ,

fsfOdzd Ho O MmkHdAO. steOMmdz" d3 d f ZOalftilzdzidis Iz
Colbtstetsets orhj daj Ctslsstetsets fsteseO®. 1 H
sBl JCIO, yYlbts dzgj HOYIs oL sy desMmisd ¢ stote
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COYHBSEB dL dzdn. rdzv tseBiMmfjuyud ddy S(tte]
mMdkizoOoydd dzj tseziadisd ds dasstfc OMY 5L dzOo Ols+  d

{ MEBECOEd Y0 Oy ddls & v 6 & Ok kb g OB 5/ |
sB &OMisd Mistese O

{ MEWBECOEd Y0 Oy ddls & v ¢ & Ok tedds &zls Y O F SH o
5B &ZOfMisd Mistcse O
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J sBh j &5 fifsflztoejtsy Hj dad j stcOj SIststed d &
Ctckecsotcets tsBLEtstcO fHtojHMIsOoadzw jIs M2 d
fpd BW MmdzjHkzehdj 0§ r:

1.RdZdydoOoydw MmMtsfttseotsyHjddY (L ORo 0Ol

CtstcHd dzOIls yJ dzlstc© MmistetsB O;

2.1 " ydMmdzj dedj CrEEOJdz@®~-tBY N j esMwY o
BOIlstcd YT Ot dzd Is z H ( 20 tod d3d tc, st to] |
o " yd mdzj dzdz" § CtststeH d dzOIsT f tod dad d30 5 Is fr
sBl j CI0O;

3V jtejdBjh jdedj MlstesB O © IssySlk, GSHJ {tc

Mz Hzs B GtdFsles] Odzlsj dedz” t | & ;

4. RIsjteOyYydtsdedets] ttsolbtstojdedj fE2zdeSlsO 2 d

Il twjLkzd O] GfdmMOdzdzs?2 fHtesyjHlzter Wt
sBl JCISO dzO oMy d@3 ftetslswy jdedd Jets IstcOj Clist

[ Mdzts o dzts 2 ftesB dzj dBts 2, otsL dzdC O h j2 ]
W dzW jIsmvWdedsp JIfflgmdude sfisd { Issets § sy i
¢ dej ftesdL 8 s5dz' dats 3z, Qo Oted 2 dets iz dzOtelzh | ok
slsBtosfdls! Mz yod OffOtOlsdzr = MmMetsio
ftodtotsHT |, Is ts ts f dzts 0 dzOW i tod ydidze@ bz jfrpidn dooC
BOdzj otcdtetso Odzdy ©BI jSCIstse, ftcdotsuHwh jj ¢
[HdzddBE dL fEklsj?2 ©OLtEjh jddw 2 ftoss dzj
Il &3j Misjy fm Isj o3, MistctsB dzj d3tsing Isdzisd s ! dzjffc
cfsf OHOI é BBAYQ. CHAMSEDS tsBittQLIEtsd3, BOSC M
BetcOdzd Yy dz0 ~ROwOCIsjtedzr 3 twWOMMIstswded j d@3
Fojddyjddd hdtedder MmMlstcsBO kMddzde Oj smw o
2O fsctejh dshs: tftjH] djddv [153 & e dd o

[etecOdzdyd dzdj dz2O " deddzz Mmilstctse O, fpeo w L
BjYHE B jCIsORd ftedtsBtejlsOjls Mmkh jMmlse j d
dzj sdzj 2 d2OeadcOydd, SCSBGEHO HodyJjded] dBOdzs
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mMeutse (ftosckkdztsyde » @kl ®RiSlE, - OLBBSC I tis . tf C
MeHsf clstsSC s M HtojHJd dg d3d L dzOyj ded v o3qd
U d, sBMmdzzy do O h j 2 IsOC z¥ OCoOlststed ¥
My jydoOdz' dz" - Odze sted Is dizs © Msftcso B HJ§ ded W
Mo ctso sg HPE Fd30dzj oatcj dzdzr = tsBJ jJ CIstse Mistet

2. 2 [BHjd d'j ftlHmMlsOodzj dzgdw L OHOYd

t OmMmdisslsted d3 Mdzj Hizs Pz  d3tsH j dz Ho dX J dzd
X(tk+1) = X(t ) + vy (i)t + ax (ty).

Y(ti+1) = Y(ti) + vy (bt +ay (ty)
LHjJKR-dHjdsdWdSOoste (fstewhCtsor 2XiKtgdj-tc)

CotsteH ddzOlsT 5B j s Oty; an (tdbts ad ez ts d3tfiety cigij cdas]"
M stetsmisd i jSkO (§0OC f 0o d dzts, )

s ¢ te O daf uscfrp?  dzd " ¢ fdteo" &3 1 tots do(R)mIAtds" 3d
Cokf sdzgj dzls' 9 jCktste® Mz yoO2 dz & dzj !elfisintg oo
syj dzd o Oded Wt,=tiils-GE  ls tsH O dzdzts dg Ofg gzlday T jj e S H Iz
Odzls j dedz” [ u.

lEfmls! dLd3d W j BB B3 § OtcORj steOB W o dzw b
UBEHO (BSHjd ©OMMdEOkicds 0j dc2 L OHOyd &S

BOted ydz d3 ztcOo dajdieddjde jodptsiipls 5w dzd |
S(tk+1) = Fs(ty) +a(ty),
Z(ty ) = Hs(ty ) +X(t).
1 H dstid = (X(t) Vi) V) Vy () -0 § Clssts Msmissw dzdw B
jets CtstenddzOlsr  di i R teds dls te @sdzhigH(ih) dal jotsls ©
BsHj dekj & R AK)OCePBEstsd XBi-Bj Gk 56t

(1)

(2)
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qLkjtejdd2. RAE™W ©® odHk (1)F d ¢Ots®afdzd
Meslse j sMmise j dzdzts
1 ¢
1 100
H = .
S L

[BHjd Byjdde Odd " Stp) § &ls ¢ to G5 A bl  ¥3ikzd B
ftoj HiNlsOo dzj dz2O@ Mdzj Hizs h 5 EZtwOo dzj dzd j o
#t 1) = F &) + K(2(ty) - HF &), (3)
1HiH) -BYyj CO o) Chke@®ROBmighE: &2 € st W W dydj
RLO jMlsdets dgdetsy j Miso 5  SHK. B H D] BSE dagj jB St
feOSIsdud MSdn ftoddsyjddvan: Wdd stta-p0d
Odze s ik #F6d Htc WOB §E e OMMBslstj dz SOC Y| &,
RO tefYzO Ghdse j HBsHj d des?2 ddzlsjteftej lsOyd
Addz ste s Oddiz0 iz dz' Is tc J08, SIEAZED oD  [BOIske d y
o' BdOjlsMw I1sOCdd3 BEOL 5, Ylstss ' O
W2 dzC Y d 5IMER) - )’ (st) - &y )], s j st Ol
sy dHOdedw Mmtej Hdzj] S 9 OHtOIsd Yydets?2 f sctej " datsfl
o jtesWisdzsmisdz’ 7 7 Ot®E)sdXta i f g dj SCAAte tehj briplstzizO W
SOzBOdZO H&ZY LOHOYd (3) ddidils odH:
K.=DH'R?

o r»r O O
= ™ O O

0
0
00

D, =R, - RHT|HRHT +R| 'HR, (4)
R, =FRF" +Q, Ry=D,,
G H j Do=MI(s(ty)- &)t - &)l - BOBEdyO,  ROBOC
ftsetejh dzsfmis! Oftedstedz m o HMls Oo sy dzd 20 18 C
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ftetsYyj HRBMXt)X ()] - S Oted Oy d tsdzdzOW &t te d -
Q=M[qt)q' ()] -S 50 Oted Oy d 5dedzO" GfPlsted yO o j Clsts

1 JBBaBBHd®R &t d HEsMisOIlstsydzer d3 bkMmdzse d j o
Wdd ste® sOkBORZO wWodw jlsmw dzOB dzs HOj B ls
(2) dOBdE HOjBO). I Isjn MzZRUQUg , MEsEE Pl
tcj Odz' dzr o, Efss2 ydosfls: Wdd sc® s 0Odz®EO
Mos2Mlsots SflsdBOM detsiisd Odze sted s iFO.

[ SHOdz dzr | Odzg thdafflsdg" dzOB dzé HOJ BS2 L OH
sfdMmr o0 smw (BYOQo ddgtlzd J dgtsdzs ydv §cted M dat
Memissw ddy &y jls Brils! LOfdMOdO kOC:

#t41) - Sltys1) = Ds(ty41) = (F - KHF)Ds(ty) + (KH - E)qty) + Kr (tis1) . (5)

1dBBAatsHd®B &8 d HBMIsOlsydsy &3 EMmdztse d j
fdmlsj i3r (3) wodwjlsmw

Ili k1, i=1dims, (6)

GHlj-MtsB Mlse j dzdzr j H-fKtFD). ROWBcdzdgs o r f ts dzdzj dac
wodzw jIsfyw Ctedlsj tod jKdp aRitse D dak@ s Odiag s s d Is o3
CsdStejlsdzsets o dHO, Ists tsdz By jls fijtejzejic
L CMstej B3Odz! dzs?2 L OH Oy(g

IEzargminKI,
ftod EkMmdtse dwn

=1 =
qzd, dBjv o odHE (BB o HisEEGE  fipts s6 tc OF ¢

a-b Oz sted BB ks Oz stedlsd3j H AW teOK®k

d dsd J 14162, G64:

a 0

K = b/t O @
0O aj
0 b/t
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untHdBsMis! OdkétstedlsdkO B MY j ydeadi,ls
0<b ¢1. st ¥Wdad ddas o BdOs sfyw  MAasHW
ykzemlsodlsj dz dzsflsd Odze stedls &30 § gl ofssH ) ot
gL dsd eXltiged 21 t6d B Sz " QA bLOMB WjEddsdR MY SMEB §
d dals j dzfd o dats  d3Odzj o to d ey b odjjdzofiksts , j StsH dzO CetH i
e dzOy do O¥ sfyw s YlR)S d 1 §d &5E8 §ztzqR d 120 ugg tiztf o
Aot 5 MedzOy doeOjIs shdBSd dqLdBjtejded?2,
9 jClstcO fMp)igls sy Vndzz yOj , JjMdzd eI jCI 3

] 5C OUI0dks UBfsMdsOlisicd o O Bs2 L OHOY] Mt
b=a/2-a)W o dv¥ jIsfi¥ flsdB3Od d d.

stsdzC toj Isdz | L dzOyj dzgdav d tsizts & H Iy d jodzlstiots C
tOL dzd ydz' » MsBLOY jdd2. 1 O0fteddjt, ¢ zOMmf
adpboroatsHwimw dL Odettdls kO s Ohdgodzo,] ot Lk

fndzkz O J Odze sted Is a3 (7) sBJMmfiydes 0}
J =MI(s(t) - &))" (s(ty) - &)l J fazd Cet v Wdydy dals”
fMdzj His h j s § 0o d dziz :

22k+D) 6

KT K+ 2k+D) ' K~ k+2)(k+1)’
CHkjf stcWHC s 2 desdzjtc BsBj@HsO otcj d3j ded o

[Mdztso dzsj HaflsBddtsE EBEOMIsssO toj Odzd L G
o' ydmdzdlsj dz' dzOw fdztsy desfls ! .

l Eilg-ydmdzs dL dgjtejded?2 (d, Mmistslse jlsmise
syj dzS j o j € IstSfiglod dnjstdn@ust siegdets 2 f tesy j Hkizigds 2
Vted ko j ddiugidididd yaf gez@md B Issisdyd m¢d Ed3j d
a- 0, b-0 (iddmsstedlsd, tj OddL a Oatia j2L
Emf jhdes MsftesotsyHOI! BI jCIsr, Hoadykhd,
ROdzj otcdtelzs hdrn ©BI jCltse et h desfyls! sy
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or M 2. O ZOdzse d ydzOwvw ftetsedzj &3O dd3j J Is d
BEHOM dtsets OdzestedIs B3O.

sd&zOmMmdyj MSdd3 fsHatsHEBd ¢ tOLtej " jdads
OHOY sOydw wOmMmdslstej dzdz" = Odze st lsBse ¢
sdf © ( Hodhddgdvdzj 2 dzts d tcOo desd3zj todets
Msud sOddj Mts MY J ydOerz@us2y diisty dij i3l J(2H § Is
Colsster 2 dBsydls BT Is! MW tstc d3lz dzd tc s 6O 1G7L
[Bl €I dOydqdzOjls Msfteso ts)y H Ols f)WMe OB ddzstsitg didl
d f oW dstsdzd dzj ? dztsG s Hody J ded v . ( hdzd L O
mMsfseotsyHjdd] cf jtej Cdzt yojlsmwe d&zO OdzG 5t
Ho dX J dad v .

1 sdzj fdztsy dzr 2 9 Ots daydzly dz H O YL BB w
dej MC sdz! Sdi3d OdzstgEd s BOdgh | ( R &S0 53 H | dzd .
oretste 9 ffodz Lk SHdEet dL dzd - . RLO®JMIsy
1Ists?2 LOHOYd, ®Mmdatseo Odgdz" 2 @ @dz2O 0OdzOdzdL j OFf
HodyY jddw [BBl jMEsO" 1 Istsls  sSH - fHE d gy ddis OF
LOt) C5d3) deH 50 Bds M) mY & ©0QF kzd yJ MEjderts  JCtasfier
dhMfsdz LsoaOdzd] o© twOMMBZOIStcdo Oj 32 L OH Oy
dzj sBAasHd MBS L dOdzdj 9 j tetsw s diidexiz),» BlCks Qigjls
o SL BB dats; C totsd3d Ists @G 5, OHOfIsdodzr 2 § tsH
o ydmdzdlsj dz' dzets?2 Mmdztsy detsfls & .

[ dzv ftoj sHisdzj dedW BtsL dzgOyJj dedzr = 1§ totsB dzj
BOdzj otcdtelzs h dr, sO¢ d HoedyEMNdaMmw oW dyt
ZOMsswh j2 OBl twOLtOBSISOdz di3j ISSH ,a-bts )
Odze stedlsdisse M tOL dzd ydz" €3 ydmoazsdz dL d3d teJ
&ZOodetsdzj J] YBHatHWh jets dqL daedr thEkh j Mise
dzd yJ Is¢ s2u Qe CBtcOL s5d3, dHJ dzZsdW¥W dydtclzj Isf
HodydJddwvw Bl jSCI0O.
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2.3 [jkH ] MishkEso sQm@ipfso Oddzr 2 dz0 &3
syjdSj ojChktw0 Muefsswddy d daj y S &

) EmEE) i sYyj O ojChsiO Msmsswddw fid
f sdzlz yJ dzdzOW dlsj teOyd sdzdz’ d3 O dzff ts g dzls dztedzm ( § )
[ fMzd ftod L IstsdE L OHOYO GOdisd B4 28] dedets og j h
ssdz? €ts fted Hobkma dqLBJtej ddwa (B3] dzd 3Odz! dz
Bsd3j dzs dimpeRj dgd ddizj Is! Ctelsjy ojClttess 51
Sn)={8), &), &E), &) (8)
1 OHOYO Moy Hjddw IstcOj Slststedd Mo
o' BBIKO 9 jCktste® MtsMmisswdzgdw dL Ctelsjy O,
te QL dzd ydz' dsd 0.dz0yj dzd W dz3d
[ Mdzets o dzr o3 d dzW st d3OIs d o dz' d3 ftcdL dzO € ts d3,
Mcftctso WY H Vaedew j Isqpw o J dzd yd dz®@ dzj ow L & d dL ¢
BsHjdz 8 Msftctseo sy HJ dad W .
lojnjd ditpexdg)- Hlu), ROLOClkjtedLzyh
dLBjtejddw fted tyjdtj ojCtsteO sy dd
JoSCdzdHts®09 gjzfslstﬂgtedz(ti&iz,J ofvts delfy J dzdzts G ts ati tf digg{di3,
tcJ OdzdL Oydd dbjteOydtsddzscets Odze 5@ dflssd@zj ¢ 8

qL dsj tej deq 2 . UBEHO ftod BY)jdS) o) Clti0
ZOteWwHEZ M Cttelsjyjds 9 jSCbtese syjdzSd ( 8)
dy(t)={|dz®)|. [dzs@)|. [dzs@)]. édzy )]} 9)

[ dzv OdzOdzdL © COyYjMmlso O Msf teso sy H j dad W
Slsdetsmdlilsj dzt dzr = o j dzd yd dz
Dy (ti) = {La(ti),La(t ), La(ti), ... k3 ()}, (10)
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oay)

G HJjt)= ‘ S i dzsteBO 9 jChksEO® MisjHda Co O

UBGtGJhdzBandr(tkdﬂdsﬁ]téﬁ]HZﬂdBJ (2).

1l Mmd dizkz M @ehOddeEd]jls2dz0, JMmdzd ©BI jJ CIs F
tcOo dzsdzj tcdzts, Iss COyJMmMlsoats Msftetsotsy Hj dedWw
ZyoOfmlsekzjls o wyjdSj (183)4.. Iugiddy fsaok Ishdjy !
LOHOYd HBMIsQIst dzts solzf WiIs+1 0. [ Mdzd X J ts
fscted hdesfils! Byjdd ojflktsted MsmissLdgyw

BzHjls d3ddzed G5Oz dats? fted dzj S slstictsds O Rk
f sdwgsiisj 2  duxy) ] didids j wo OzA do todf dgl gladai d -

BOdzj stcdteso Odedww (Ists § MR , § t©J of jtoudy dizdy rdrgLi
ZiHsfkmlsdds oL tOMsOls! . 1td §wOCIldyj m
mMfduydwdsl d yjdjoetsj dzOL dzOYjdedy Gty H|
csotstedils! 5 f s5diPlej iy NddfO dis' Bty U J dzd v 3
syidzC o j S sstc® MMmlssw dedw dzj yj dzj Mstse QL d
tsBd MY J udfotexf jrogdigihdgiBss 2 tsyj dzbd o ClssteOIftst
)] ssySd Lijddw Ekfkss2ydesflsd ftsyj no
(orfsHEZ d2OBdzE HOj BBsets tsBi jJCIsO L O fftoj HY dzf
fpdzy Hizs M jJ §sdztsy j ded ¢ todfinrd] dgtlzO(Ul tslzdjjfmls
Jftsfdzj Hded &3 o lzdgistisRdgd{vods) , -1 - fftc d jdeRdnjj s
L dzO Y jJdacfigj § tod § d3dzd d3s (daj BBJIMYJ udoeOjls k1
L 2Oy Jeadgzj § tod j d3dzj Bts.

{ Offdstslstej dzdzi-pOlipe SBEls 8O dzj 3 Ol toH SESHAEE:
LdzOyjded™ o jClkstcO fMusmssvddy dL Csklsjyo

lojHjd dzddzee dlsd wiQnGk =21 jcteiCyj depsmsts
9 jC st Msmistswdzdw Odzestodls ditsdztsj( B %M dzi( 9
dLdsjtej ded W & gbpck Is j( tg B @sddfs baglj € () ¢ fdizs@ s &) .
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ddsd ¥ Is Mz ke h dj WkdSydd §teddOHdj ) dtsMliso
Zdzd o § M Odz! datsuls [ofgldzts ) J Mis o §
1

1+exp(-g(u-cp))’
1

1+exp(-g(u-cp))’
CGHY, D, Q,0-dz2OMstcOJo Oj di3F | § OtcOd3d Ister .

RLO®J Mlsdzts H9 O shdzts o dz' - f SHABHO ¢
dzse d yd MS s ¢7islldy 166 A O 1 jitaRO M dzO0 Isd i @ d3d IF d
fdmisfjteire ddz M dzj Uy S dd3 Edzse dj EBP" wgels €
[ OBHOdRdEMdEZso ), d o' otsH dzj ydilsSdd . r dzw
(8) oL @3yddy f(dgduEjlsRids MdMmisjd sBjdn Isd

Myood(U) =1-
(11)

Mhad(U) =

2.3dhlsip kO dfO wkej ds

b eflse  f j Q) @iEdE Ge Ot 0 O sT)w  BON d dzts? ¢
sbejdts, &O o-tH SCshtts?2 fsHOjlMY Cskls,
udfdzse 5§ modeildetedsi 6 o j Cs5E0 Mshlstswy ddw,

(8). [OhddzO dzj yjlsStsets o' g tsH @ O @edss Is d jolg
o IsOBidzd yJ

v OB dzd-y@MmMesj BO ftcOoddz BOh ddzr dzj yilsSEBEts 9" 9tsHC

Q) | Q) | Q) | € | Q)| Q)| Q)| Meus)

1 good | good | good | é good good | good J
2 good | good | good | é good good bad J-1
3 good | good | good | é good bad bad J-2
e e e e e e e e é
J-2 | good | good bad | é bad bad bad 3
J-1 | good bad bad | é bad bad bad 2
J bad bad bad | é bad bad bad 2
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{ OBk daj YjlsC et OddstOd € ds iyt t@mogtiiat
Mo B2, 1§ 5C 0L Oz 2L Hgohet dfifludflly € Stels j 3 O
ote] &l ded m 5H)L(t)FMNdzdsts o~ tsH { tod ddPimgfit) to
I S ted HJdy dedz’ 2 dzj Ul Io € =@s o3 izl Istjo dpty &) telzd L dzj
Cioljy0O (8).

RL o j dfhgdniz1) e 8 dtOjlsfv RO idni0 df sty te
ftod dzd BOjIsTY L O ¢ tsdzyOm ji ddsjdztsyyj detojr = e
SCtozedzw jlsffy HEts Bdzdy02h jets yj dztsets. My Bt

Bj SBRGHddE HAY o' hjddy bkilkss2ydddsntstd:
qLBjtjdd2 (Hdv Wdd seOydd Mazyo02dr & of

L, (1 )—»

L, (1 )—» F m(t,)

Ly (t,)——>

max —» m

Lyt  )—
Lyt  )——> F

m(t ;)

Lyt )—*

{ MEEsEs j B0 ©OB Bl OkesEdlsBO MEf tEo B

1 OfMlstes26¢0 B dMOdds?2 mdmilsj &' mshksdls

dL B3] e JzdPOLOR] steso W Iz dzS &®@, Cf G d dz® i dzgSy dzt
TOEOCjtedLish j2 fsctejh dsmis: dL djte] dad 2.
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2.3.2 udmlsj kO kdfO [ OdsH Oded

[ dzv tjh jddY LOHOYd M fo@ksh! s &GO dds
o9 jHY & dzddzco dmisd uBHSC mOwPS t6j g ezl s j dzd ™
o tcj d3j dgcp fn Is j tc dsi@heijh-maneuverable  hhm ¢ syy
o’ MG s5d30 dzj o Higl-rizdEsjembie, hnic c o' MisC & d30 dzjoav-tc
maneuverabk Im( ¢ dzd L € t5 d30 dzd levdQwezdnteyverable dnf, ¢ ¢ sy J
dzdL Csd3Odzj otej dzdesje) . 1 EMmls: Isjtedd ddzdtels
sdf © ¢ ¢ dzOMmisj e, ftj HJ dzv dedzvij[2, 0@ [k dzd o j

1
1+exp(-a(v-C3))

Mhm(V) =1-

M) = exgtz (7 00°8

& a2

20
M () = expae aZS) 3 (12)

-I-O

1
1+exp(-g(v-Cg))

G H3-8, C3-C5-dzOMistcOdo Oj 3 | § OO Ister .

[ Oh ddz® dzgj i S sats 9" 9 BHO  t6j0B SISOQ ds
ftoj HiNlsOo dzj dzdzB2 p Ol OE tief yBOh ddzr Isdf O [ (
oj dzdyddz (10), O dO 9" AtSH W Beet s k2 j e
o jhjMmise jdedetsj ydfdzts, ROLOSIjtdLEsh jj
MzH 2O, tSttkzecdzwvw jets HB yYyjdaztsets BERZHJ A dc
dL SCtlsjy 0O (8).

Mim (V) =
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97" 9tsH(

v OB dzd-y@ M j BO o ddz BOh dqdzr dzgj yj sE s6ts
Qa(ti)| Qa(t) | Qa(tj) e Qy-2(t) | Qy-1(t) | Qy(t) P(t;)
1 good | good | good e good good good P
2 good | good | good e good good bad P
3 good | good | good e good bad bad Ps
é é é é é é é é é
-1 | good | bad bad e bad bad bad Py.1
J bad bad bad e bad bad bad Py

misd ¢4 dz

9 n BH

{ OBEAgHjSCBCE B
f dzlz y O w

1 H ) T e d dzd ud def
§ t& d dzd d3O 6 NF MinankiP 6 dis s j B j dzv dade’ 2

fd fls jFdgs 2d3ts d3j dzls tj edatsjdstpjtedzd dzj o5j dz2ls© Ctstelsj ¥ O
ddzls j dzind o datsfylsd BOdzj o tedtetso Odzad v

Ode sted s B3O

o 4 dftiyldt) er BdteOj Isfw
L0 ©SCtdyOlsj dz' datsj .

2.

fted dd 3OJ Ismw
BOC fd BOd! dzs ¢ s

a,..-4, G,..-Cq,
T OOCIjtedL s h j 2

L dzOyJ ded 2

3.

]l 5L d3tsy dzO
djtOwsdyj MS 2

3

5OC >y j

fsetej "N detsfyls

mMtsf tctseo s H j dad
f o S LHG
( 4j0()e rets HOpLs; (5 pcsizd

fd Mis j 3" Odsdfl4f' O figtzjc df Eiaks,
Ctelsjy O

BOS Md B3O dz! dats

Oy ls te OM!
Csdzdul NOEO0RY b W 6] datf 22C yd

dzd dz¢ o d M diJ oG =R g

roekrnbkztctso dzj 9 OW

BH | dz dzOw

dL a3 6 dzd 2 .

mdmisy GO Isd

qdas j 6f o
dzs L BC SO GEMAPlpE J BHES S IBL O dadet
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Lidjdz 1 Ltdpjdi 2

Lo (t) ) —

La(ti)——> M )
1 |5 '
Ly(t))——> \

Lo(t)—>
La(t)—>
3 M, /(v )

M, —nm

m(t.1

Ly(t.)—>

t dMEzWsER j BO OB SIsT Odze sted s BO irHsaf sk tdsts) oHdg jdad W |
mdmlsj 5O

I ozd ud dan.1f sHOs v &0 entsH Mdpbltse
2). 10 eorasHj 1I2 MdMmisj d3r WS tc d§tdadrty tds
ftedded 304 sfmw L O BEBdyOlsy d detsy L dzOyd dad 4
dzj Uj IsC t5¢ M) toOBotHdsi@) Is s dapti@zsd dg ofify felgogiz 2 o0
6.

v OB dzd-y@ M ] BO ftcOoddz BOh ddzr dzj yilsSsets 9" 9atsHO

Plti.1) ( o & 5 H Pt)( oo tH Pt) (@' R SH
1 hhm hhm hhm
2 hm hhm hm
3 Im hhm Im
4 [Im hhm [Im
5 hhm hm hm
6 hm hm hm
7 Im hm Im
8 lIm hm [Im
9 hhm Im Im
10 hm Im Im
11 Im Im Im
12 [Im Im [Im
13 hhm [Im [Im
14 hm [Im [Im
15 Im [Im [Im
16 [Im [Im [Im
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[ mdzd f sdzzmddej" judfpetsy udfmdzts, bt ks
Yyj izsets. [ BteOB tsls MOB@ Mo dzdits 2fn tsdpjj w jdidfGt ¢sis r b O
Eilss2 ydo sfls! tOBtslsr fMmdMmlsj &k fted Btsd
Mz yO22dzr j o' Btetsfr ) .

1 OfMtes2 S0 fOLO®R]Istetso W kdzC yd2 ¢ tod dzOH
ftesdLotsHdls! v COC 1 CMYfjtelsdy i MY sMsB 50k,
Blzyorhj2 eorBttetd. 1 Yoy &oCsdy (fgddyyad mdsjj
sz dzs §.1..89, O,)..Lgd Hdzv Mmdmlilsj o3 Is d tff @ H[B @ dsHO®
sfrilsde 8 flsjdg. | Htekzetsd MzzyOj tBEZYJ
B3 IstsH OB dzj ? toc 4zt ts tgf dgCAsyfEFedh O w or BB O
BsHj dzdtetso OdzdY L OHOyYd Mftesotsy Hjddw dzd s
ZO dOBtstc] tj Odzr dgf » IstcOj Clststed?2 HodY j dac
OCoOlststed d .

2. 3. 4 -dgjj s OV fdflsj kO

RLO®jMIlsdzO diBtseif z z2OYd W dzeisPH Oyd dBEO" d dz
skzegj dzgs, GMdtso OdzdzOW dzO | dzj d3j dzlsdzs?2 B OL §
BEHJ dz2 §eddzy Is s-dzgle@ ) ts B P dsig Fefddjdepi AstEss 2 s
]l OmMmdiOtcdo Oj dids?2 L OHOY] o' BtstcO -dgj ik
fndls! HiBgldsle  Mtshissdls L WY isd Mmdsy o ( to

J L dzOR fjtoatsets Mmdzsw orf ydmdzv s Isfypw
”bood(u)dnbad(U)HdZW COYHBBEE dRolbBtsk s . Mids izt @

sl jlsMise b ise) fus S #TOE L @p ddz (s OB dzd y O



Lz(ti) s P N J bl
du: P N b
P;
Ls(t;) s
M s
Ly (%) My P N
mg P N b,

t dmzlsks § BO -dgi QuelsC &=y jfiggdsedQs M j 2 Misj §J dz@  d dzls § defy
MkzH e
J]T anSHBEd®R COYHBE kL AEZO olstets MizEwn
f tcOo d dzO, CebOw tOMmMMydlsr s ©jIsmw CON
stcj s’ je&) Enddasve ) ( e OMMydIlsr 9 O Is ilsdesmd Is J
COYHBGEB dzgj yilsStsets ftcQoddzO 5 W stcd3kzdzj

t’}:;—j.
a tg
k=1
VL dy, b ... b yijke jossets Mdzsw Wsttdidiolzy s L (
WOoCkdui-mBE L dOyjddw or AsHO Mikd fwkdj St
et ftecQoddzO. sOYH'2 kELjdz MsjHddzjdz M tsH
o C MOHEEE daj UJSC 6 )Y 8Ood @ H( WGHht a4
[ Hd dzMilse jdzdz" 2 kL jdz fwWissegts Mdzsw OGtej G
f tOo d dzO a3, 1‘n|zd3d3c{t(;IzWu:za('f;]'lgpcjiz(DHr omjnr kOO ddz
k=1
{ Bzud dztf) P dztiztp J -dzged 3 )G 52 (B PMEzdgsIistsdls
f OLOdj steso Wz dzC yd 2y, a,wcqf,dO d dzjS ysdzté fy ls[dy d j dals
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Ujlso jtelssets Mdsw, Cwslstser j o H Oddz®6sdh ik
dzf Uud s¢dnm Ydoydio d d&ts Ig@dscz L dzOyJ ded Vv ¢ sfdzd H

2.4 tjLkd kO ydhdj kescts &sHj e
sc0j Clstedd

ltcd di3sH | dzdtetso Odzedd L OHOYd BT dzts  tod dav
WodW jIsfiW HokRCtBteHddzObdy j t©OHOEL' Ctkzat
BOLEBIhjddj 8 5 bodk o HWEMDORShHSHS HOBE:
TOKOC s todzlzXly). 5 [dBCpd BOd desj S tsdzd yj Mo s
tc © 9 dz 0.

l jdzd ydzRtczH dzgs L OHO! Oftedbtedsts. ozl
tcOHdBdizZcC Oydtsdzdz" 2 GBKLOL MEZHAdO fted or Mt
M2 dz tSHddydets] L dzOyjddj OB dzdlskzu' ,
tcOMY tcj HJ dzv dzdz" - d LOeadmwhdna tsys) das{te d J s
EsC Od dr & dMmistsydzd S tHpd ¢ @A@Y | dddasd iz das)H s
utstslse jlsMise jdedzs o j tetsW sdatsls dz | X(R) @tsG Soidss,
Of ed stedzgs tsyjdedls! Ibksd St ftedBddL dlsj dz' ¢

1 s Istsdiz dzO ff to O st S Hj dzOHf t@igdiadrdtialzj dzdzto  tSytg tiagj:
tcj OdzdL Oydd ftesyjHlkzter MoftesotsyHjddY

Az

B==
GHkjf stcWHCtsar 2 desdsjtc dBsdzj dels©O otcj dsj dad,
Mk H dzO.

10 tedBRRYSCOL OO &BsHj dzdtclkz j BOY IsteOj ¢
mMzudes HoadY jIsMmw ftow Bsdzd dzj 2 dets d tc O tets 46 ¢
fl wOHdEkMtsd 300k (OSdj Sddzj i3OIsdyj MS c
Msotej dBj degdz’ 7 BOdzsd3j tedz’ & MkHB ) .
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{ JAe8C-v 0] Clststed™ Hodyjddvw fMkh dzO

2.4.1 wudils GO Isd-fepye k€ pdsmdmz &6

t OmMMmisisted &3 Mz yO2 dBBtsH J dzd tetso O ¢zt GrydOH
qazd ! S o d o Qdzjomitkddads C 52 o f)lLjodsts 2 ) (OutsOigiy dlatc
ftod dzOH dzj ¥ desfylsd (11) TdMmlsj ds=as 5 F@sl5L O
(ted iRz S

H(w) T
0.8 f
(16:
0.4 |
0.2}
o

0 1 2 u

t dilz2esClz dzC ydd o ted dzOH dzjgopdsts fij lindf ddss) tez@tiacda dbdzvdgl Isch

10 ttdBRdyjsCOLOd: 6jLbdr O tojh jdedw
Hodybkh jesmYy 65 dLBBLOY | dds? kO Slsstd
cdfbdSso) d 20 &/ (fwOstOW tc§ ez dzd @sts: ¢
RZOYO O Ml tetso 5y HJ-daddrd ddOte @ jjSCldsttsdafarf , f t5 G tg j
fsdzsy Nz @20 5 @ity Jes22@ddj &dw) (todmtb
o] ZdWG@RP fojHmsOodzjddj & hdedde Mt
MsftecosyHjddY GBI jSIO. uw0OC, ftd MSSEL
fsdzey jddY MkHdkO &0 ftvw dsddd 2 dsd kyofk
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fd Slzdw d [ 90, 12001 2MmjdjAsdimis)e | sCh) lsi@e dzyddn
otej gjdzd [ 45, 90] MmjSkdm, L OFdgjcde tisdzjOjdzdX
MestetsMisd MEHdO 20 &/ M fscetejh dshis! yj
Fyoflklel2 d&ilstetse, dzO0 EyOomdkEr dx 30 &y o td3y ts tk:
LdzOyd dzdwv dzdh ! dgj L dz2Oydlsj dz' dets ftejor h Os Is
BOksdBj cdetsets MEzHdzO; 1 s L dZOYOjls, ylsts f
o sL d3tsy dets M ls Emlsts2 ydo ts Mcf tcso 5y HOIs! |
fMzh] s Wfgid H@MS Jdzls j dzifd o dzts g BBOdzj 9 Lo tots ®

tdMmMkz2z@ e d 22¢ fsCOL' 9 OMs(ML dzOdgjj tdzd g j ©
Cstelsiqd (89)ddus fiffdzelss]f L d&3j toj dz2d?2 © o' BtcC
S5C sdayOlsy dz! dasp W dsdg'jlsie€id) 5 d3j ed HodyJ ded
ftow dzsdzd dzj 2 dets?2 IstcOj SIststcdd Odzetstedlsdz kMl
m=10, yYlbts Mtslse jlsMisealzjls d&d dzd 3O da fis,dz Q dif
B3O dzj o t6 (LOMIstcd m 50 Odgdz" 2 EyoOmlss¢ sfd
EyOmlsekze hdn o ByjdeSy OO stetseb H anfsit
Hody J dedW 10k e3dz®, 2 o ik desBestedhdy J deR'0 3z |
tedmMiz2zZs€) . | Oz YyOlsj dz' dets-B ' fipdstcOM Is dotg OO dzaf 8 t
~nOtOCIsjtc® HodyJjdzdwY MEHAO (dOYOROYGF $
or Ms¢s2 MEstesMmisd HodXJ ddwWiy dd3&k§ iz dgd gz’
B dzd BOdz' BBt Y OtsdMmatsHdIls dzj( zeyddnjsjts Sy J
Md CkdzH d2O2 )Mz dzE s BHtcjHjJEZYjIs orf MsCE
McftcsotsyHjdadY ItcOjSCltstedd §ts tsisdatsh j dad ®
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5t () 1 3 (e)

NN M-
N Al

0 30 60 9 rc 0 30 60 9 ic

t I MEz2RsICOB SISO Oz stedIsBO Mtsf tocsotsy HjdedwW; histedn
BOdzj o tcdtetseo Odzd W MbkH dzO.

tdmizdz g d 22) HO®Ils L dzOug dzd g mistsgzdal o j
tcOBtslsj] Odzectstedls ZO. 1 dH dzts, Yybsts s ftosh
Msslse jlsMmisolzjls 20 d% s ©gatkd Y " v tz) g O bzth.
Cototcj Clsdes tSlstcOY Ojls Mtej Hdz] C © OH tcOls d IgdzlA 8o
HOdzdets 3 -B B 10 Bj stetso ) .

2. 4.2 udflsj®O IO [ OdsH Odzd

t OMMdBsisted &3 ) dziz y O2 O wfzfs Hig dif s s Oz ¥ d f @ H.
5). 10HOdzdz" §| L d&OYJ dzdv OO Stetsalz’ ¥ isapy
[ OBHOdzd fsCOL Qiemdzs b@BARMPUEH M2 4) . 1 ted da
zd dzc o dMisdud ME R df j B disdedss? § wOoddz sOB
IsOB d8f yJ
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fsslse jlsflse ¥ h dj L7dzOuj ded ™ &5 Is OB dzd 1

t dm2esilz det ydd f ted dzOH dzjnhmizs g dzds ) wzBee dddfiafdzing d g

10 tedBBERYISCOLOd tojLizdz sOls tojh jdadW
fts dLtsBtcOYy J dadats?
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ted MizdzS ts9 ) d

H(u)
0.8

HV)

0.6

04

0.2
0

0

u

0.8
0.6
0.4
0.2

0 .~

2

(ssytlithe (nddsd k)

20

a3/

5te0j ¢l
CodzsdzC O to




84

fdzj Hso Odzs BYdHO! , feddj tedes Msslse jlsflss
fejH" HER 2 fhkdSls) .

oM oM
20 (a) {1 20 6)
10 110
AN\ SN SN
0 30 60 90 ¢ 0 30 60 90 ¢
m V m ]
8 j () 8 /J (r) ]
6 6 ]
4 4 ]
AU - S i
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o,M O,M
10 (m) 10
5 i: 5 (e)
N SRS
0 30 60 90 tc 0 30 60 90 tc

t Mz2BsCOB SISO Odze stedIsdZO Mtsf tetsotsy H jdedw; histedn
BOdzj o tcdtetseo OdgdWw flkzH dzO

2.4.3 rokRbktesodz o Ov MdMmlsj BO Isq

sOyd Mlseo s tej " j dedqw L OHOyd M tctso Y H
HozrztotsihdiAle sdBs2 Isdf © [ Od3HBO dzdi to dfipigly. to ditsd fiif:
ey M jded®, f§odzzyj ddsdz ) §s@Esh ¥ mdMhls &
(tcHdgd 7, Mmds. fwjH " HEN ] fEdSIST ) .

[ sHj & dfodzls jtef tej sOydwY L OHOyYyd tsB'M ydats?
sdf © [ OBHOd d&Bsyjls BT Is! dmf sdz L s9 OdzO
fsMmistctsj dzgdw dzj yj sS se s tsB dzOtelz y delsiglegpy (345 C
tbjLizdz! SOl twjhjddY L OHOYdshsY] da§Qldzj fy les i tfe
MkzH dzO, 2hHjoeds MY s dL sBte@Yj dedzi®) C @ tod f )z d&
B/ (dzjoOw CodzsdzC © tedmikzdzCtseo) d 2 0o taff/dfy
ftosh jHh jj Bls dzOy O dhD- tstif @gj tulg "dzy Qalasty tc df ksdz @3



85

L dzOud dzd 4 Misd § gtz Is f dzfs g tzf) 3O dzj o @ Ot odO dz2f &
H O dzdzts d5 MekzduoSits § BOS fd BOd detsdskz L dzO y j dzd
EyOmisSj bLttOjtORkify kst 2f o3t tois s j
10 &3/ d Hts 4a2.5 ftod fsotstslsj] dO MC st
B' istets tSltcj Ocdtotso Odz dzgO® dL B dzj dedj R~ OtcOF
FyoOfmistsS [63, 78] MjSkdH &0 ttdhmkzdSj 26E

()

(@

A O o =
~ O o =

P

/1hm_

i ()

t,c

{ dATze6-1 OB5lSO OdetedlsBO dzj UjlsSt2 tyjdSd fisjf
MdedL & sfd OsMydmm §sS0OLO0d Zyomsss C

tdfimzaz6d d 26¢ fsCOL" 9081 L dzOyj dedw ¥
chhme (M dztsh dzBime dfdoid ddint dtalss, d hpe d ( dsfsdeDOls d t6
Bjtej Hodyjdedw MkHdO. vOC, ftod HodXjdad
fpd Cezdzh Hodxyjddj M dzOde™ Mhj2 Mmisjfjde ¥ -
dZzO0 EkyomilsC ji COL£0,cdAfR L sdBOdzj 9 toj dzdzts J & ,C ©dzC
cor MsC sdzsOdzj otcj dadetsj &€ 25 o ) Is. Hu ts5 16 4o g dAB € ¢
BOS Md GOz de" i3d L dz@ugiddasOHdgz]) wdasdEkiswld df t d205)H
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d 25, Ctltterj dddo Mstedqeksls seteh Y dz
Jdzls jtef toj sOyds IO ClhtodtcdL hpisp Ml odzO Y b
o' MBS sd3Odzj o toj dzdzts § €, co’' MsC sd30Odzj o toj dedats
dzdL S sRBOdz] otcj dedetsj €. v OCOW dzddzgGeo dMmisd yJd M
MizEzy dls! Hfsdddlsj d ds?2 Jdi¥stdoydj?2, J
toj " j dad 2 tofdtc v ¢+ d MEZHBoatsHJIs] dzv dzd .

25stOCd] dlssecd 6 dzOer 2

] G dzOo j tcOMMdssIstej dz d3d IstsH dHJ dzsd W d
Clstster 2 ftodd3sj dev dz Hdzw tojh jdedw L OHOyYyd Mt
fts HOdzdz" &3 ( J 4 Ctockzetsotsets SBL BKCO. ] ts fry
syj 2¢O o jClststcO® MMmissw deddyts d3H fifzO 36 o gz df) T diz
Wddzt steOydd (9 -HDdzd2EE s gdzik dg® g3) o Msydls
sB dzOtclzy dlsj dzj o3 BOdzy 9 6 O. 1 OH Oy O tcj h O
ftcj HIMIsOo dzj dzd W = :

1T dzj ujlsCoOv MdMmisj BO sdf O wlzej dats;

T dejg W s¢Ov MdMmilsj BO Isdf O [ Od3H Odzd ;

T Hokrktetsodzj o OV dzj ydIsCOw MmMdmlsj BO s O
1 dzj 2-dzfsyd sC Ow fMmdMmlsj B3O, 1 Codo Odzj dzls dzOW
4lzcej dzts.

1 © ©on-fH omjnr MdMmMisjdz § tsHOY IsMmw 9 Cls:
CsteHd dzOIs B j €150, zO or atsH] Wttdidaclz
BOdzj o tcj dedetsisd tBi j SISO d dMftsd LEzj &3sy
MeftecsotsyHjdzadw Jjets btcOjSCIsstedd. 1 tojL |
o Oted OdzlsT d3tsH jdz' dzf = ftojHMIsOodzj dzgd?2 Htod Gt

) LOHOYOr g @Bpdd Oy dzdy HBMIstse
ddf sted3Oydd t ~PROYBF d'dhis i © gty B)Eesle BB
fed wWjhjddd LOHOY HJq&ZOBJUJ MEddd Odc st
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sy dzd o Odzd v ( dzOff ted dzd t6, W ddz' Istc s O dzdgRdzPY Iz
HdMY jemdw ddd dLdi3jtedlsj dz' dz = shdess d M
Hodyjddw. [udded yYOmbts MmMtstslse jlsmiswyl] thf
IStelzH dets L OH Ols tz0 f Qatftelz] st dzts f Qs O dzd Iste’ d dzfyIs
JdLBjtejdzd?2 [ u 9kigdlsoislstsc tsBE BSOSy Isj dz' Mis
MsftesotsyHjdzdw IbteOj CIsstcedd MkzHBZO 9 OB BIS
d dzls j o tc jOs@Usdcid Is ZO T saOuiz@B@zdz® tc d Is d3, Colsster
Of cd Btecdesets L dzOdzedw r~rOtwOCIsjtedMmisds ddzMmlsts
s toc ts d3y sfats, 2.4 HOY Isfpw tcd Cs5d3j dzH Oyd v
sf sfhtcj Hiso Odzdets ~ OOSIsjtedL zeh j2 shdBCd
Bdzs ¢ s B HEAf tdasawtsy H j dzdwW, Yl IsOCYj HOVY Is
Hisfistse JtcdetsMisd Of tcd ttedes?2 dJdaW stcdzOydd ts
L OHOY(d.

I sdR3ddis L OHOyYd Mooty Hjddy kO] CIsts
sB dzOtclzy j dzd¥ d3ZOdzj o tc O, MPH ? L Guraed? H @) &§&'dZO
Misdfjded ddzlsj dzimdo detsmisd dBOdzj oatcedtetseo Oded W
FPHtsBjdz H&ZYW §BHHjYSd o jtBOd desets f tod
mMeusotsHdljdvdRd (1 Istsls OMf jSCIls §tod d3j dzj da
ZOMmistswh jR. wo@dlso tcdtclze M dj d dai dBwBOdz] o tod te
SyjdeCd BJLBYOMdsMisd dd3j* s {48 407 { e damaf ] -
ftod odzj "dzgj &3 dzOB dzt H j dzd d f tsdzdets fyls 4 & H
BOdzj otcdtelzs h jets tsBi jollds@er d2j, o t5 Uspicpr jddinF tslefitsifz
fOCIsd¢y ozt jddy, yYlts dOdd stcdtetse Odzd
fsfrlsCj MezutsesHdlsjdv ftodHOI! Hodxjded*®
zOH MmMdlkizoOoydj 2, Ists HdzvW &Odzj otcdtelze h dr
L Oo J HEgS, daffj d3 Hdzv  dzj BOdzj otcdtclzs h dr.
zddzcodmisdui MSdd ftojHMisOo dzj dzgdwv 5 S Ot OC Ik
BriIs! dMmftcd LtsoaOder fted wWOMY sL dzOo Odzdd ts
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gore M of Hjdzjded j d3 tOL dzd uiga Islz Oyt tH o dag R
sf OmMdzOv e, c¢cBfOMdzoOve, c¢cftsylsd BjL S OMdOV
1 jtemf jSIsdodey d3 dzOf cO@o dzj dzd j &3 H Ozt dzj
ftej HMIsOQo dzw jIsw dLEyd dzdd o jHjddw tOL
sBlzud dzdd ©sfdmOdzdz’ » dzj Ud IsC dek Jfyd fiflasjdriz ydr@z
BBHJ zZdeseo OdzdW t©OL dzd ydz' » S ZOMMtse Isdf dy
MzHdz0 ddzd HEIsjd3 dLodzj yj dedw ddaW sted3Oyd ¢
CodzC tojIsdzs? OC o0 Olststedd. RMMdzj Hse Odad j] ff 5L
T wodzv jIsf@mifEgOlsetcdt® O ) dzds?2 L OHOYj Msftotso:
dzj Wy sS¢ 82 MdMmisjd3r 1+ EMYjelsd i3 M sMEs!
dmf sdz L so Odedw ftoj Hdzsy J dzdz" = s H J dzj 2

1 jMmdzd oMy yJj djtsBrtHdBs Httdej cOls! ¢
o' BBteC j, s ECOS OFY IsSOCEs or BWKC IZ;

T HsMisOlssydes dzd Htod Wstodddtcseo Odzdd B
OB tstotsdz 1 IsOdzsdzdz' = IStcOj Cssted?2 MEzHBo
s j degdetslsd IstcOWdC O CodeStejlsdas?2 0OCo
tcj Odz' dgf » btcOjCIsstedWn Hodyj ddW .

Clfstfacts HtojHMIsOoadzwesls COC dgOkzydzr 2, IO
[Mdesodzr | tjLEzdz sOIsT ftoj HiNlsOo dzj dzdz"
fls O 1444 5L, 56, 74, 75,77, tsdztc Oy j§ @20] dils &S [@8) 83 dzd
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| 2O © 3. [ desétskztctso dzj 9 OW ssdydjydgSde] M ¢

3.1 10O0HOYO ftejHEZftejyHjddw BB G OMdesd3
stcOj SIststedz” = dL A3 toj dzd 2

usotej d3 dzdzr J MtejHMisoa ®© Ooalss®BOIdL Oydd
fsLotsdzvesls B M jydls: twjhjdedj L OHGQ{
bolssdBOIsdL qictso Odzdz | BSlstsear j MdMmilsi a3 i
GJdzj cdtolze Is Istcj o 5 dz" § fmd ¢ dzO dz' ) Isj ~
Mistsdz¢ dztso j dzed™ f ftjfwismisody 3 ddzd Mmsdzd
tcOmMMmissw dzd J , fted 1 Istsd3 B tstols tt@d t5tc dzfgd ) st s
Ef cOo dzv j dii3sisd Bi jCIsO. 1l diiMmlsjy M Isjd3, t
cdzO Btstclskze dzgj Wodzw jlsfqw HBMOIsydy 3 ki
Cdzdzj SIsdodzse s HodyJdedWw d © 6teOded yJ dzdz
LOHOU sy HodXJ dedW MmizHtse. 4" jdzdd -
MdMmlsy 3" EftwOodzy dd™” Hodxjddj &3 MzHSe .

lJjeser § U d weo dzw 8 Isfqgw ftcj HJ )
&ZOo de Oydsdadzts?2 BMIsOdztse € (. [ JtcOltc ol
o dHJIs! dzuoQifffdeis o MO ©OFC 9 Ols B2c7)d | tc § 15 i dztiz€
ddaW stedzgOyder t ~OtcOCIsjtcj dm HoOodXJj ded V.

] dzO 9 dzOW st j dzdats s 1 1 teBj jQeljdc Doy v adudgd
dZzOB dzs HjdzdW, CtSGHO tslso jHY dzdzOV dJ5 tetsdzr o
ftejHEftojyHjdd?2. BIEzpHbBEl &5 j fCgdifdd?2
SlstsBtcOY Ols! dz0oa deOydesdadzze tsBMisOdetso C 2,
MkzH O. 1t tjLizd OO tjhjddy 1Iss2 L O
stcjotsyds 2 MdcdzOdz. 1 tetsOdzOdzd L d totso O d3tashipld
MowL" 90jlsmMw M MkHsoetsHdIlsjdvdid (SOf dIlsOda
dqdW stedsOyds d HOY I EZCOLOddw Ht dL d3j daj o
HU[ 84 OdzestodIlsdzr twWOMY sL dzQo Odedw™w tsff Ofmdats B
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dH J 2 dzts 2 EMmlsOdzeso &f Is Fdg@ap/'tcddzy IStc©OJ CIststed C
Btstelsso" n MdMmMlsj BOR), O dzO " HOYJ MmMeotsj ot
ygdmdazO dzsy dzf = Istej 9 56 .
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° P i & o rcheskiy. ..
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© DMP-Port OAO "KhK i : 8
i = MDalmoreprodukt” Morskoye Kladbishche 7
%5« = Mopckoe KnaaSuuwe
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e 7 -13'ﬁ72
° 4 3
b e
X
o &5
1
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bukht
DyxTa
o
yaks 13
KC 2.,
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t dMEez2BsCtcd dzydlf odL E2OdzdL Oydd dOsedc Oydtsdedzts? B f
Ul 8. Sty SO cEBY L Dotztsy j dzdijdzChflrciGoodzj diglsite jddz&hr
Hodyjddw. sttOMmde i Slsdzj yj dz@ MkHO, MmMlssw

1 OHOYO yjdtd ttdmMfO0 tfomdscects MB dd
1 CMstcOf sdzv ydd dr bteOjSClssted?2. 1tod ¥ Isfges
odaj N dedj IbteOjClststeds j dL d3j toj dad W, f sls izt
Btstclstso" R IstcOdemtf sdzH j tetseo M kzlsdzd S s 7 dzO
MisOdzso dlsmw dzj o tsL sy dets?2 HEsMisse j edzOW L C fr
ddzls j co OdzOR o tcj dfgddaff, isHN@G B gi@edzs o o tclz® Is .
dqdzlsj deifdo desfylsd Hoeodyjdzdw 1 Iss HtwdotsHdlIs
mMfsmMtsBdz" = B MY juydls! BjLBTOMdats] HodY J d
ftoeddWisdd SCStdeStojlsdesets tjh jdedw. 1My 10sts
s jtcOlsstetse wur o d M stse dats ff (8360137834 ¢
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[fdzso dets? ftesB dzj dBs?2, oL ddSOsh j2 {§iod
s Ofdz 7 fMdlskzoyd2, wodw,jlkmw fMmdsy dshls:
fsdvisdw ¢sfOmMdzov Mndl iy (2AQapdais @) ¢ €
" steBOdzd L 5o Ocdgdz’ a5 ftejHMsOo dzj dzdw 5. [ BT Y
Lo jMmisdy j HOdsdzr | &Obbkzteder 7 dL dsjtej ded?2,
Hdzw  sB M jujddy BjLtfOMdscs § zOs Oded ™
ZOo dc OYd szt OMdzsMisde owCteke MkHAO. v
cCtstcOB J dz! dzf 2 HBd3J dze . )| Slsdztsh j dzd d  t5dz
dzj MSCsdz C 5 MEOADISIA8DKEA 200225227 Hte.yOS, MO
CtcOB jdz! dgf d3 Hisd3j detsdz f ted dgw Ists dzOL " 9 Ols! L
plststey jdzdv . [BdOM' fshstOdhnlss ©, dNf sc
EC dztsdzj dedwv dzOL "™ 908 Ils HddZOBdyj MSddz S stcOB j
CstOmsicdsy dB BBE®ROM] $d2 fMdosdksecdyj MSd2 -
MeHsosHdlj &z dzj Bsckls fojsutsdils: . It
MdkzOyds (MistsdS dtse jddj ddd §sMOHCE do
Mo 20 ddzd Lsde , L Of toff o' dpizte® dzin ey s 2@ oz
1.4).

l t6j HZOC O o' dsletse @ dg O f sl | teif tsdg ™ H sy d o O dzd
s jtcOlttce® dur v Wodw jlsfmw HGY sdzded s j dz' dzr
Mot2flse Hodyjddw Mmkute. 1tod odz " daj &5 dz
Jdz stekOIsdo descts ftodL dzOC O o) HEZOEO  Isfw
] ©OC B OBHIdY §SCOLT 90jlk, Ykt &Odj o
MeH® fm ktsySd Ltejddy BjLtfOmMdshisd
fteddydi dOd dz' §-f je@a dfudyted | Bdzj " dzj &3 dzO
Hisflstsoe jtody 2 ftotsc dase todsdd® jhGjletts d & 8 | djGldis O
olsster o, &0 (©0ClkdS] &*Odjottdtss Odedj M
fsfrlsCj MeEHseotHdIsjdv ftedHOI! Hodyjdeds®
%ZOH MdlkzOydj2. 16lltsdkz H&Y ©&Odostkdil
sf OMdesMisd L Oo j H s d® daizddie ] o LY J d§ cHsdzy  dzj
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Clsts wodzw jlsmw fsBlzHdlsy dz' dz d3 BBIsd 9 t5¢
mMdskzOydd M Issy¢d Ltejdzdw d3Odzj o9 tced tctso Odzd
s Omdzsmisd (sdf O ¢ty dz foOmdoOw e, 57,8 Of
v0OCts?2  SHABH Gfsite@stytclz oy d4 HJ2MIsoaso O
fedtedlsj sO ( dzOff ted d3d te, o Mmozzyowa, CBGH
Istcj otsydzr » MdcedkOdzse, ftoddzd BOIs* toj " j ded W

3.2 [BHjd dj ftjHMisOs dzj dzd ™ L Q@ Gqeddzdiytg
mMkzHtse

3.2.1 [BHjd ojtswkdshsdscs kdfo,
L CMbeOfsd ydd kO] Slsted?

t OMMdizOIstedo Oj d&3" 2 o 1 Issd3 tOLHjd ¢ dzOmMm
f SHA SH, ftoj HdZOL dzOyj dedz" 2 HdzW BtOBSISC
fsflszf Osh j2 5l tHdts2 ddzd dzj MStsd €dn
Ctckecsotcets tSBLEtO d/ ddzd mmfizlsa <o s O dz
mMdMmisj d&3r, dMmfsd Lkzjdkra COC BOLtar 2 dMls
gord. 1 O0dzduydj Mmdakzyo AUnkhsedzCidOids daff Ea) ~ 4 -
ydmdzyj fm Ctsdzj ydzr d3 tsBl ¥y sdz ydWwwesetsets to
ftoj His tsj H pdzB fSto H dzW tcOMY 5L dzOo Odzd W s
o jtoW Isdgsflsdese s Isdif O.

lojHY BB ftOolzs stols 56 5 dz0 dzoxgizlz ¥ ) ) dsfipls
O oo dzj dzdzts 2 dz®, v 2@ Qo dfj dzdgts B JdeQ@iz  Jtate fij Isit
f OO steOdRd Wodzwe Isfpqw HJj C Otclstsor CtststoH (
dLdi3jtcj dzed?2 or edzvHdl IsOC:

Zy (t) = X(t ) +xx (tk),

zy(tx) = Y(tk) + Xy (ty).- (13)
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1 H 4 KY), Yik) -Hj S Olsser C ®sitg HPEAMES ¢ sdz@ B 1 j €
o to j d3lic.axg(ty), xy(ty) -z yO2 e j d defylstelz d3j dals O dz! dz'
] EmMasedwhn jMmlsjMmlse j dzdesets BlsMmEklsfmlse dv
fnd Z08 d istsdzj dzls O as B i HjjSAsh) lafo HBhdifdztsda@zd & O h
d dzls j tco Odzj dzOB dz¥ H j dzd W , BlzHj o3 s dfmr 9 0
ftesmisy 2 di3d § sdzd des B Odz! dz" dsd BsH § dzv &3 :
N, ]
X(t) = x(to) + & & (¢t - to)',
i=1 (14)

Ny )
y(t) = y(to) + & a Y (t - tp)'.
i=1

1 H j Wy, Ny -fstev His¢ f t5dzd dats 5O, ftod d3j dzv J d3is «
CottH GAOKY - § sdddsdd Odz d' j St ¥Wdydy dzls
MestsMiswdd Bl jCISO d ftodoe jHY dedzgr d3d L dzO1

vsO0Cdds tsBOL 503, s MdMmlsj &3y LktcOo dzj dzd 2
BtsH jdzd L OHOYd dzOBdz6 HjdadWw, yJjdzr¥ tojh j dac
SYJ s H), ftdu § Bsddeds b td &Y dfted zOH &z,
dzOB dzt H j dzd W , sO¢ d dzj )y Ols: odzaj JjGEB. 1 to
L 2Oy dzd 2 BYEHGES) oI gte M iz ssdz C5 o o,
nOtOCIsjtedMmisd S OR Mdzz yO2 dz" = fsctej N dats
Dx(t) = x(t) - %t), Dy(t) = y(t) - ).

t OMMBslsted @3 9 Otcd Odals™ WstedgdOdzdL Oydd (s
BsHjdzd ((13), (14)). 1EHjd ©OL dzd yOls+ |
Bjtejce d tfOomdighisdessdy © ¢ MizH dzts

g dziz yO2 -B¢gjfMdzjHedRt® L H | dzd dg *dz@BudptuH GDJSAg Ols ste d ©
Zyofmlsts¢, GHJ HodYJddd MikzHBe oL d3gtsy dzts
Bdetsy J Ybots d EZyOmlsss, eHy Hoadxyjddy MizH1
Bdzsy j Mot [ftejHjddd ¢ stos | daddj? SwrEpd
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SYjteyj edgsc s o 56 teilg dishpdds thdzt Makis & G )5 Is to
Il HBdjd o flOlsEWEnNS &dhdr fEsty | d

d dzls j teff tsjinlyd QS 5§ Ofmdesmls: . | sOCd Tk
f tcd dgv Is! wWOSls dzOdzd yqw (o H Odzdz" 2 BBts d3j
By i MES.

1l fmis fcdzsy jdedj dzOBdZEHOj BSEB GBIt ¢
ROwOCIsjtedL zjlsmw sy jids jsQIs sigsmg)E o s # iz dzgq
f dzslsdesmisd twOMmYf toj HJ dzj dzd ¥(x yp. 4 o5 dpldzisdgls jo As |
mMfsmtse" ftjHJdzddw fodvisdw ¢cojttsWisdst

{ d MBS kA MlseOydYy f§odvisd?2, dnMfsd Lkjd & §td
f)dzlz Yy OW -Bgj fiiczj Hodkts

1. {Ommcslsted & to®L tojlh vtz ® O 7L sdgkyY -9 '
Bdzsy j Mlso s ©OLW Y dzdg R sczisy j deQY fy jlazls tds
OHJEMO S SOB j d dat2e8EO ) H. Wil Eel - g § ipk @ § © dz
Yj destc O ©Bfixiys BB dZCOyd v f deslsdzsfmlsj 2 ©OMY
syj dzesS, It o tesyx@)dgeily (dssgts, CuydddOs j dz
Bodsj dzls dtizj Bizdo BjLGfOMds2 Ldi) ooyl

R () = rjf (X, y)dxdy (15)
Y
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2. s0C d o fiomsd MEYYOJ HEGEDIIWY &

[ B 5L dzO df dpd Wl te5Odz! dzts | GRG0 B s oz Jo Oteds 9o j H
fsdvlsdj StkcO Bj &8 @gdon sl Seon d & f
(edmlasf; COC odH8das] dfipdzjcHifzlszC®lstsy H ] Mise

HsB] Ed | j isw s dets DB S ,ls . st yj dsts Mt
ot BidaP dls ® Stekej BjLGH OMdshisd) &syjls

PSY* (t) = fif (x, y)dxdy (16)
S.

Y

I Mdk YO FOBEW e s feft)a0.

3. (OmMMBsstdd oSt EYFSY € Bk b dp
i1 -3d ded BOdz dzs§ o OMMESHEE 5 1 I Ozt o Gedf 3o o5,
J Mdedo), w0) 1Y dr<o, J ¥ 1Y ( e g8 0 ) . r(p) fAczd
WkdSydw fiskdshlsd ©OMftwjHj djddY orjts
(o jtetswisdztsmisdzr 2 R OtOCIsjte ¢ tslsde)ER) )tss 2 1g
o j s Is dzfs iy ls 50 ds tsagtisdsj dpldsttéo sty ogjj figds* Y j dzstc B
Y) dsydes SfwjHjddls! 6 Weedkdj

o}

R >o(t) = fif (r)ar (17)
0

1§ dzd yRf-@, PSY*(t)deo(t) By des ddalsj 6L lsdese O

BJ LY OMdzs?2 MdlskzOyddt (s j i3s3 bpldzts o s § i35 datf
Slsdzsh jded¥ ¢ BjtjGlz) . HtsltsBYf)(tJ,lsInlEgg*jt)dz,dzs,

1- Bo(t) 3y dzts fteddzw s+ o COyd Mlsoj o j tetsw s dzt
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o dzlz Yy 02 -ipnidatdetz s dd3d ¥ sy Ho © B § €Lk
Hsdsj dza@: © o (BH(j=18)o Ot O ERS s dgtg Azlstctsdz, Mtso
bfdztse dzr 8 yj delstetsdy MbkH dz®, d dzg te | @dz® dzts asth
©OHdRMOEdMzdss) @93 Offdzzy MdlskzOydy dj ) H
foddsj 5 WOCI dzOdzd ud " vdzjcciaslygFinaaizeff e g fd U

(a)
t Mz dzdzs MisteOyYydy fodvlsd?2, dmitsd Lkjd 7 ftod
fdzz Y O W -figizfmbrtptsdists

[ Mdzd Gy jdzdj dOBEEHOj B R BRI jTIst
sfdfmre0jlshv tyj eS@@GREOY - (BB d dz2® iz dz¢ y d
f zslsdetsflsj 2 twOMY o Hj dzj dadf(X, Ye) J de X5 ¥zl i Is I @
oL 3ty d¥  MdzjHEkshdj MY shds ¢ asi ety g dig i

mMdlskzOydde.
1. lkfmk! CtkOBjd dF j HBAGjd HokR

S',S M Motlse jIs iR oR7 ¢(Naddigc9 ©) . 1 tcd L OHOdz
f dztsls dztsfyls 4 2 e OMY toj 1 j dzj dad wii(X.84) tedfs WiEXztyA) Is j
o jtotswisdzsimils: dzgy G jtejMmjujdedy CtstcOB j dz¥ dz
By jls Brils! dzO2Hj O 5 Wistdkkzdj

Pa(t) = fif1(x0, Y1) Fo(x2, yo)dxdydxodys, (18)
G

GHGJ Mis! dBdesy j Misets 6" jded2 MdMmlsj di3* dzj t6C
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|%- %[> R'+ R,
|Vi- V2> R/ + R/,
5. G4 Codo Odzj dzls dzts  dscztoaft), tml)e k() LystO N\ j flzEd €
f § toj iniSidskdizhls .

2. lkMmls! (OB jdz dzF | HEBXBjde Holkn SO
dssf fttlse jlsMisezs "RPEIRMCOW flrMOB] Hdv ¢ O
fsdsdj Ctkce & GILR)ST @ &Oh R kL), #B)afs ds 01 d &2
(RO B) , Mediaiek) v jlshy COC tjh jded
mMdmilsj o3 tcOo dzj dzd 2

r1:r2,
JE®D- B2+ - BM)2- (r1+r2) =RA+RS.

UBEHO oY lsdglsit)ilsgbaty aBEB jMms: vyjd
sBl JCIsse dzj ¥ Ol o9 Moetdms CtlkzeOr BJLBY OMc

Por (1) = fif1(4, Y1) dxdyr fifa(Xz, y2)dxodys - (19)
s S

3. 1OHOHddB SCSBteOBjdz df §j HEdBifed S
sglsanise 2 " d 5d REGHREZMDaBIHY &5 o dzd ud dzlz  (
Y J dzlstc O d3d 1t efEE B & p

1122 (B0 - BO)+EO - BO).
[ Mdzd(fp) - WedS ydw o deslsdesfmisd ©OMYte Hj dzj d
o j dzd Wdf o j totsW sdzslsdzy 2 S OEOSKjte (tltiets:
CtsteH ddzOls tsBi jClstsa) , rgfs RS Riots wossizsjfipsls t slstd
(Iss JMmlsy CtStcOBJ dz' dzf | HBARJ dzr day fJteg MJ S

o}

Fsparre® = Af(r2)dra. (20)
RI+R)
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1j azd uR), Por() d Bopa,pald) BB dals  ddzisjtefte]ls
9 JteBWIsdzsMmisd BJ LS OMdzse s  sdztsy J dzdw 5B
Bts d3j dzls oty BBjudmitsis e j Isflse j dedeths(t), d-jRdzdtu dddz
1-F}>R1A+R§(t)d313>|dzts ftcddawIls! o COyjmlse, oJjteWls
COMmBsistej dzdz’ 7 dBBsH jdz' dz" 7 ftej Hils Oo dzj dad 2
LOHOYO ((13), (14)), oCdzs yoshow 9o MmjBW
1 sftejHjdjdedj SCtstHddzOls XEPBHEzDEO0 j e @O
ddzls j oo Odzj o tcj d3j dzd ;
I sftejHjdzjdd] RO0LOCkjtdMmisds f§ctjh dat
Mz yo2dz" = o dzdyddz ( dzZOR Y HJ dzgdj Hdzw
F(,¥));
I sftejHjdjddj HEY COYHBGEE2005EI,,  ¢Ist Okl
o jtosWisdasfis! BjLBYOMdzsets MW ddw f

Tfteddvisd) twjhjddy t bdfj Mmdasydeshj?2fm
" HOYJ MJdedzOdzO Istcj 9 56 (.

3.2.2 rikbjttddddss OdadzOV saigs Hsjedt,j M fsd
qdzs j eftojlsOydd Blsdshdls] d d&scts Ho

) ted BSHj dzdtetseo Odzdd &Oo e Oydtsdedats? B L
ftedBdcdaj 3 & IsteOHd Y szt tRie s jf daifids dzaipsuy g ©
¢c Mz Hndztsl detEAY C Oy HES2 f Oter MEHe .

1J bjtww w©Bh dshsd, wOmMhdslsttdd Bj o]
dzOB dz¥ H | dzd j d ddgjehbkzs d dzW¥ stc 30y d ts dadats 2
(dLdi3j ewehizs twwOMMissYddj dfJ©)fzisdj Jif
dboltsdiOdyj MS 2 dHj dlsd¥ d (1e5286s dedzets 2 fyd M ls j

lojHY B ftOolkzs stels 56 s dz0 dokydzlz sy fudj s ta
MowL Odedzr 3 M M ¥ o tON ydzd 20 PEAB g dizflaizdzts P o ¢
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X, zOf tc ©o dzj dedzts 2 ,dz0OM d tisldrplsjtsl€y Is o) jladbpss, d L d3d t
wWodzwe Isfpw HJjC Otclstsar CtotstcH d dzOIs T sBl j Cls
CotcHd dzZOls C O3 HEBSEts MEzHdO dd&3j jls oadH (13)

{ Offissedd Ho O Mka®ee® xR o ed J s OEs

WA dV@ WA, T kenjd sfdMr 80! dR Cddj Clsd
(hetyvihyw)' -0 j Clsstesds Mhissw ddw ¢ tddj Clsds d

re=x®@ - x® ry=y@ -y e ssEHddOT 0SB0 i ds

Mk H e, (v - v2)2+ (P - v{P)? - S stetsls:  sisdshdls§ d
Mzunty ,- ZOftOodzjdzdj ojSbisttd MEstomisd s

w=Tv -mEsEshis L b (s, ¢ ¢ @0

t dMEzBWE[CsH j dz¥ BlsdesMd s dz' dztsc shipdfts g ded v

1 tod dgjinddzy Hize b d digtsH J dz! dz" J ftcj HiMIs O dzj
Msmlstw dzdV Ctddzj Slsdo dzgscts Hodyj ded W :
#(t) = - vsin(hy (tg) + Wy (t - to)),
W (t) =-vcoshy(tg) +w(t- to)),
W=0, (21)
Wy =W,
W, =0.
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4 By ltsd (13) d (21) BEHjB d&jls! M
Zex (tie) = 282 (t) - 28 (i) = re(tie) + X (),
Zry (t) = 257 (ti) - 257 (ti) =1y (t) + Xy (t), (22)
k=1 N.
Vi@, ZP(t) -d L B e ded v S steH d dDEs), TP ) 56

dL d3d tef dzd W CoteH ddOls Zdlgs ey - i k) d
fMsslse jlsMisoks hdn ftesjSyd?2 ojSktsted ©lsdsf
o BB dals Ytk el (t) - Yted e HY dedz” §  fydzlz yC
dL di3d eNtaf@fydzts dL 3 e ded 2 .
Ajgdzt s tjhjddw Mmdmisj 3" EkteOodzj dzd2 ( (
MEhissw ddv ¢ tsdzdzj ¢ Isd o des)s (BhE0, R ©) ) e 7
slsdzj iy dzdzO" € o' B to Otczdz dilis sdgts & diglisty j dste F «
ddzls j o Odzz  dz@B deff HOzjda@Ils! lseddzj Jjets. [ dMO
wWodzw jlsfiw Cddaj BOIsdUj ME B2 BSHjdz' 6; dBsHJ d
LOHOY d&OBdEHjddY o bhdssdw? tkfikzlsfisse
sBizMmMdzsco dzdo O hds Hodx J ded j .
Htsatsgzqdzsms(xx,ry,y,mvmq)hmdzq”ls;dZJ flsokzjls t
s Ofmdesds Hodx j dad d Ho lzn mMkzHutse ) fndziz y
dzj W stcd3Odz! dzf = Efmdztse d 2 :
1 Z2OftcQoadzjdedjy ojCbtstc® MEtstosMmisd tslsdztsy
ZzOf tcOo dzj dzdf o j S Isstc O
T ojdd WL O ¢ MCtstsmisd dL d3j dzj dad v dac
Totjdw, sMsOehjimw HB MmBddyJddw, &I
ANStedzOdzdL Oydwyw HOdddz - kEMmMdzsed2 tftc] HJ
csf OfMdzOw Mdlskzoydwe.
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O Oz duydets fzdeClslz 3. 2.1 {tc] H e
tcOHJRMOB Y ey dzdzts e 5 9 t5€ tgjzdzls iz @ dAisle waliz@ . Isish
LIstsls Hitsdjdz o fisOis g PIEMES s tgdzziy d3r By izis oy j o

Jqdztsf tcj sdtelz J Ismw CO¢ B0 PMdeSfipldes  {f (Stechftpldzipg®
Eidzseo dw fslsj dzydOdzt dets s Ofdesects Hody J dzd ™

lhy - hy [<q, (23)
W, - W <&, (24)
0<T<T (25)

\ H IR 2+ -l j Clzh ] tgemmlstswdiaqgarccg&}@gz fi
g -

ryveosh,, - ryvsinhy,
2
Irl

OLddkls row EdhGue MSsEesmls!: dL d&j dg

9 j ¢ Isistgo@arcsin(R+R)/|r|) - ¢ tsdz, sftcjHjdV,jdr 2 f
MzHOBd d ©OL &) tORB] HEBAE) dss, Mudlsojshv,
Htsd3d dz dzJ H ts dzy dz colsstec Ols! mw é 9

MR Al meseshls:  du diec
P 1- (R +R)2/[r
d|r|_ rxvsinhy +ryvcoshy
dt 1|

é=dq/dt=-

-MHMéstetsmlis dL d3j dgj ded v tc Oy

Irl?
ryvsinhy, +ryvcosh,

T =- ~ftedBdzdy Y dzdesj otej dgv, wMlsOs

e dzd s j dzd ¥ -fjlsmctsE o 5] L dzOUjTdedj H W o ts] o,
viidzse dj (23) WecttkOdkdLEjls ©f Offdzkz®
ftow ddsdzd dzj 2 desd3 Hoady Jdedd MEute; Emdtse dj
BOdzj ptedtokzs Is; Ekhmesedj (25) skedtOjls dL
Meddy jdd" Sckste’ 7 Ejd "] (CEECEBETES.
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J fisgd tOMMdi3sisSte] dede" »  d3stsH jJ oz! dz" = H t6d HMIS
sBh OW BBtOIdZOY LOHOYO ((21), (22)), of
fs5ftejHjdjdd] §OLOd]tse ESKEETMS jHid dz
COYHEB2 Ot MEzHtse dzO L OHOdzdesd3 d dzls § te
I sftcj H] dzffdzdb O 52 § Oter MABEY) tMEECBPQ |
fslsj dzyd Odz! des s Ofmdesy Hod>y 4 dad § ;
Tdweddvlsdy wihjddY t bdfj Maesydsh j2h
or HOYJ MdedkzOdzO Istej o 56 (.

3.3 sty fydqw tjhjdedv LOHOYd ftedHEYT 6]
3.3.1 [jltsH tjh jddw, ©idtse Oddz 2 dzO 1 t

t OmMmdislstcdds L OHOYykz ((13), (14)), WwWodz
sBh jd3 9adH ] :

#t) = A()s(t) +q(t), (26)
Z(t) = H (1) s(t) +X(t).

1 OHOYO ((21), dej(@Rdrj)? dzs@ dzw jfIsifje's H ts dzts &
dimimdzj Hse Odzedd d tjh jdzdd LOHOY IsOCtsEs
dzj S BIstster 7 tSftstedzr = t©J " Jdad 2, Ylsts tBlzMmd
ted Odz! dz" = diBd ~ Odzdud MEdr ftetsyd MMMtse d dn
LIsts?2 kteOHdydd, LOYdh jd dzdds OtedL 5o Odadzlz
odHJ:

d#(t) = A(t)ds(t) +q(t), 27)
dz(t) = H (t)ds(t) + x(t).
1 HJOE) qdz(t) -0 j SIstster KBOdzr 7 oL BN j dzd 2 BEWY s te

ftoddv Ists wlstsy H | Mise dzw st All), HE) o® IS ts@ Y d L G
ftosdL o sH dz' n .
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udfmlsj BO (26) WwWodwjlsfw (BSHjd ¥ L OH
WEdSydwdsd (dzjftejter odes? BsHjdz 5) . v OCY
PusBdts ftode jcOBYMSt)bk®BOBSEEd&d o dHO
S(tk+1) = F (t)s(tk) +a(ty),
z(ty ) = H(te)s(ti) +x(t)-
1 HjF (tk) -W 2 dzn OB dzls Odz! dzOW ROt yO toj " j dzd 2
F(tx,tg) = Alt+)F (t+,tg), F (tg.tg) = E,
F(tk) = F (tk+1, )

AjdestcOd detsj oBj fsts ftod §smlsOdsaCj, d
LOkdBOjIs ftesBdj B0 d5 t©OLEjhdBshlsd,
WD &) des Oz der 3 fsdev lsqwW B Mo o] d3j dadets 2
dzOB dz¥ H OGS fi s O f & Is to M @g, B0 Eta gy

t
M (to,t) = fF T (t,to)H T (t)H (t)F (t, to)dlt
b

F(t,tg) = Alt«)F (t,tg), F (to,tg) =E.
1 isBEBHd®B &8 d HBMsOsYdy 8 Efmdasse dj &
(28) wodwjlsiw f§dtsydls] dz' MiQM), s tizgf w0 j bz el

(28)

jJvy dzj or tetsy H ] dadatsfyls s . 1 OHOYO (28), 5B
dz0B dzv H O Bs?2 Sty. USSP gl @By dets dzOL 9 Ols
dzOB dzt H O BsMisd . vdzj HEjl Bbdijlsdls! , yls t

ftcj HMIsOodzj dzgdv. stesdBl Itses, ftsBdj BO ©C
ssdz! €5 fsdeWIsdj d3 dzOB dz¥ H O BsMisd .

Il LOeadMmMddisMisd Bl kttijBtsoaOdd?2 ¢ SOy,
or fsdzdzgj degs M dMfsdz L soa Oded i 3 hdesC se 5 Mt
sy jIs B Ist ftedodsi dv dz Wdadz' ste s OzBBOdzO, t6C
¢ HddOBd Ui MEdd3 Odzesdpdfls RO te & ) p @] azld
fsfmdzi His9 Ols j dz' dzts, i ts BB tod Jv f sMmiskz{
dmMfsdz' L soOdzedj dBjIssHO dwOddj dz' hdr C 9 OHteC
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dd¥ stedBOYydw MdzOYUO&ZO dizOS Of zdo Ojsfw, © L G
Mz EO 20 fOCIkdSj Mot2fMise O tojh jdadw, i
wogdzwse Isfhfw tojh O hddsd ftcd o' Btstej M tshmtse O

{ OMmdBsistedd3 Jteddd dzj dzedd B ssHO dzOd A3
fsHtesBdzd d . 1 Ofdh jd&3 olststetsy [ztgOoajddgdded Jy Jfrie
ZzOyodz dz o5 Sliphy dztmotGjdd®@ dzets W stedszdzj stsh d te
dd3d dIs odH:

t

s(t) =F (t.tp)s(to) + 7 (t,1)q(t)dt
t0

GHF -WkdHOij dzs Ozt dzOw RO Is to F(:Glg) At Fi(tetdef)w |
Ftotg))=E. R&3jv © odHkz Wsttdzdzz sthd, LOfdh

t
z(t) = H(t)F (t,tg)s(tg) + fH (t)F (t,t)g(t)dt +x(t) .
)
vOCdd tBOL 53, ) faetilsd§ &Y 5 dzd 1 d MS 6§ stz J
sts sy des o stodls! s  fipdzjj Hig ed@fls(j dz! @EsOk
FtcOodzj dzd?2 o9 dHO

Y
2(y) | eH(WF(t.to) o AH (t)F (t, t)a(t)dt +x(ty)
(t2) §H(t E(t t)3 :o
Z(tp 2)F (t2,1p) U 2
A ) to)F (to,t)q(t)dt t
:g EIS(tO)"'t?H(Z) (to,t)q(t)dt +x(to) |
1P b
e u tm
Z(tm) SH (tm)F (tmitO)H iH (tm)F (tm. t)adt)dt +x(ty,)
to

dqdzd, o eBhjd adHj]
Z =Hs+X. (29)
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VHiB fsdzd 2 o jChste dL djtej dzd[f,inliz -d gz st
ftcdo jHY dedz" 7 dzaj BtsH j dddtsigj digf 6O p dg'L Wz j Rids[ 18
JLoe jMisdy 2 ®OLEdyde 2 € i Mg dgdsjsdale.s dizs dgjs
LdzOUjdedi dmMSBSdBsylso §OEH@®d dzOH i Okl 0g
d&zj 3y Ol! odz JCts.

) Bded BO¥E W jsdzS 2 fij S tstsgOzd to lz j o5 Soteq@f Istg jtehdj?
LOHOYd (29) €C€0O0¢ LOHOyYyd y§azdo @eegw iz
CoOOHBOIsSdquyudzsets CtedlIsjted VW :

Q=(z- H§' R Y(z- HS.
1 Sd&OCOW Hdv it KH jnddad@R s @, ojlKts st )

fted i &5, R=M[®B] - dzj o' sy H j dzdzOW M+ B3O lastdf o 4e@ Is
BOlj BOdU] MCBets BydHOdRIY) d §ehlsOsdd !
&=argminQ.
&

USGHO Izﬁcﬁﬂdjdi;ﬁalqu’ls ¢ kttOodzgjded® (oL O Db
Co OH @) o

~H'R 1z, (30)
d dzd
EHRH)HTRZ.

vO0Cdd3 BBOL sd3, W@y dzs csoBdls! 8 Mo jHJC
MsOlsduyuj MEB2 HJCEZOLOIdo dats?2 disH j dzd (29)

JujodHdes, Yyt etseoatstedls! t tOLtjh ddsh
o Iktsds Moizkz yOjH -dgidad talOlisHteidda@® ( d B4 i s ¢ s dzdez
Bsy dzs s dIOC B  jhY SHds?2 Wistodij 1
&zOB &zt HOj d3sMIsd. 1 ted 1 sz, St COYJ Mise
tcOL dzdyde" § SCtsdzdyd mlse jdzdz § ByJdefd ©OL 6]
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BOIs e TR 1H) L, s M ftododzj yjdedj a3 W lzdzH O
o ydMmdzdlsj dz' dzts?  ozuf deffy dzelets B B D fipdzs 8 tzj dzdzts fiyls .
vy ddzsd - Ezhdboda dmied © 0 0 sfyw  yd fdzt
fpdzy Hizs M z¢  BYJ dClz o tDBRY g togzl gzged dzr -
Ax=btf tcd oL Bzh jddvs ojClktc® fMmotsBEGHI G A

|Do|

o,
A~
ol

) od | s

(A = maxmasc =AY,

b [¥ x " |bf
CHJf| -COGdfBts detstedBO o j ClsteO® d Mistslse jilsmlise
dste 30 BOedy' . 10 §fOClds) B' Yyt ¢ td

Me zOMtse Odzdets? M dzj 2 Mdodze zdzv tedaets?  dats te d3t

fd dze & dzv to dzts o3 qdh&m&&gﬁmwBSQJ@@BMBd

|m|n

[JHdzs2 dL 90ydzgj2hdr GfMse j dedesMmisj 2 L OF
bizso dw e deOdzdyd™ fsctejh desfmisj2 o BsHj dz
dzd = L Odaf#zQucls ' -, ddmistczdzj dzls Odz! dz" j ff S5Ct
olstster o, Ydscead j\qdapdjsded 2, Mow L Odedz" | ) € 5dz
ydmgj dz o CIlI. R O34 dzdzts L Is(q WOCIstster tsB |
tcOLtej M ddBBsfmls ( dzOB dzt6 HOj dBEsSMIs! ) LOHOY Isd
CsdemistezCIsdo dats? tOLtej h ddizssmisd, dxjfipidedgjdadzs
dmretHdz » LOHOY d MowL Odzdzer » M {Isdd3 § totsE

t OLtej h d s fls LOHOYd o bEkfmdtsedwas dajl
Bsy dzs lstsyHjMlsoadls! M sdwisdjdg o yd mdzd L
o ydmdzdlsj dz’ tzts?2 s jptedg Otlzdv o MBI Mdzy S5t
1 OteWwHE 1 OdzOdzdL tsd3 dzOB dzt HOJ dBsMis tsist



107

Jd Hddzmls e j dzdzts mls+ & tej N J dzd v, O dzO dzd L tc O1
Emlss2 ydotsmilsd wodw jlsfqw 90Oy dz" dz + sOf sd3 tc

ltesMmisj I fsItss. MH j dzOIs! 9" 9 BH ts or y
ftotsyj Hizter dzOr Y H J dzd W ted h J ded W L OH OYyd,
dimdz) H S BlfYsRAzso C O o ydgmdzdlsj dzt detse s 1 € My
csotstedls: tsB Of sfisj ted stedztsd3 O dz@dzchi o JO.tc d [IsHj d
Of tedtstedz” 2 OdzOdzdL 1 Istsets OMYf j SISO tOL e M«
ftcJ HMIsOo dzj dzgdw L OHOYd o odHJ (29).

1 zMmls dMmrtsSH&ZOW L OHOYO ftedejHJAED ¢
( mMdMmisj d3d dzd dzj 2 dz" n Odz¢ j BtcOd yd ME dn ZztcO:
BOIstcd Y\) 2 USGHO ) COyJ Mlse § HsMIsOIs s Yc
Emists?2 ydosmilsd tjh jddw LOHOYd dsyjils tOMmf

mA) <m, (31)

GHJA) - o7 ydimdzj dedetsj L 2Oy dzd j yd iz, B sz
dzd Sslsstets] Stedilsdyd MEtsi yd mdzts. Axeloff tofd tsizfg tsh,
StolssetsdzOdz! dzr =  toj 5B OO ffste Oulzd &v mIOfg i - fipdizH 4
[124]:

_ 1
™= (/n(2n- 3)(@n+27)+1De;

CH§- sldsmdlsj dzr dzOw Istsydzesfls: ftej HMlsOo dzj
tcOMh dtej dadats 2, ° 8052 dats=Tgits o .

( Mdzd Efmazsedd (31) {6 daj OH@OdAfiasdiziz |
Yyjd&zj MicssBteOL dets ftcdBjcazkls! € s jteOydd RBC

ifm: drn fte]setcOL B Pif st tc @y o gzlezd j 1 ¢
L OH Oaygthinm(AP). 10 ftOfIsdey, SH d&zOC 5, yom
P

fesyjHlzep 9" BEEO
P=diag(py, P2, Pn),
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cup=lat a-i2 Mmistds i yA BGOSR EOMN s0B d o

tjLEd BOst sfezd yos h j Bzimvw s &1 ksl . dzs
Ilssds COwOdsdielj sy kMss2ydotsmls! ©BtOlscC

H Eyy ssdz o' h jMCOL Odzdzse s JdesGHO BT
fosyjHEtodzs?2 &sHjdd (30) § ftesyjHLkisds?

B lHx=B1z, (32)

CHBlOCHj R=BBEs s Bj S clstctes] tOL &G j dac
(s d, O tod djBes RY 2dafsdpdizts o o € Bisgjfififflaod! L s
o jtondzj stejzatsd d 2 Bdzsy dlsjdzr dL t6OL dztsy
SBLOhOjdr 2. Jtjdikh jmMseo® fjttjitHO € t
tc Qo j daffls' RGH)=nf (B 1H), ~ntlY daj SBIstster j HEST SC

o ydMmdzj dzed v BEPfsteiftes d@ tcteOdd ydls' § s zdzw t
fted BBd hdrn #®BOL &jtedshiswa

3.3.2 tghjddj LOHOY: BsSHjdz@ o jttWIs
f sdzd desd3d Odz! dets?2 1 S MlstcOf sdzv ydd Is

ltcjHAEZOGO ] d3Fr 2 o OBl d3j ssH sy dz€ d
MowLOdz M JvV Mo jHjdedj d3 € € sdzj ydzts d3j to dat
CoOHOIsY :

N, ]
Z,(t) = X(tg) + & a9 (ty - 1) + Xy (ty),
i=1

zy(tx) = y(to) + _';flai‘” (t - to)' +Xy(t), (33)
k=im
1 H X)), Ytg)-Hj S Otclstsear CwststeH d dzOlsT  dzOB dzs H O d
to, Xx(tk), xy(ty) - dzz WO dz' j d dzfistelz 5 dzls O dzNgeNy - 51
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fstewHBSS §sdddsB0, ftddjdjdsets aftsd¥ st g
i tsdzd dets &3 O dz! dz" | CsL WWdydd dalsr slstsy Hj Ml
ftede j HY dzdz" &3 L dzOyJ dzd W d3sdM MnstOded  J ) Iffotdsts d d
EyoOmlseze hdrn o ByjdCj. vOCdd3 tsBtcOL ts5d3, L

ltcjHMIsOoadzj dzgdj dMmMrtsHdats?2 L OHOYd ((13)
ZOddzj dz2 hdr CoOHKOIStses HOY IS oL @idsy detsfls

f dzslsdztsmisd j @MY 8§ teFdzls desmis d & s thrdz] dzd &z daS
v O¢, By des f 5C OL Olsf(xy) BEZE L & O & 5 ¢3dztg Hzlizig 18

deste BOdz! desc 5 twOMY to HOiEXYERN Y sl M 6 sfoepd dsc
Sfl(to), S>2q1(to), Msslse j Ismiss 28 M d &3d Hd MY J tefmd tsd
(HTR ) L.

lZH]j & t©OLHJ dzV Is! dzOB dz¥ HOJ 3" J§ sBi j €
ftow Btsdzd dzj 2 des o tOo dzs Ry todats, Hdzv s d i) O dac
(33)Ny=ddNy=1d BOdzjotedieks hdj, bwOjChted:
(33) Nfzf Ny=2. Il Ok Or tjhjddw L OHOYJ
Mazj Hize N d2 Ocdetstedlsds o' Hj dzj ded v &Ks@des’, 6% oz
L0y dedV tsyjdesC bEMSstkjdd?2 6Bl jSkO (
d3sH jdzd (33) . UBGHO o jtosWisdatsils! By fsag Uz
ontSHWIS o B d&OMI! dr o jtetsWilsdy n L dzOyj dzd =

2la, | 2a,|
Pax. 0= fifa, (Dct, P(ay, 0)= fifa (), (34)
0 0

GHl (1), fa - ydd § dsldshls? dsEdod dse
Bl [& @ wdngiehdead (ihidd] s ksd us
BO0dzj otcdtclze M d d3, f tcd dzd &3O 4§ Ismw ) Is 5 d3
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max[P(ay, 0),P(ay, 0)] ftej 8" "N OjIs dzgj Cclstster 2 f stets@

ftoeddzd &3O Isfqw i jdzedd t dgi sftcj Hj dzy dedets?2
RABB4W o odHE &sH] d dz'-(20) § to jsHf fiply G g dizddi]
oJteBOdz dzr | ktetsoded G OMmdesMmisd Hdzw B j €
¢c CtcOMdzOwY RED) o Bdz@g] B( ff Sdzd BROIs - mMdlszOyds
s Ofdetsisd oL By dets B j L dL d3d dzd dzd W Is j €
sdlskzoOydj 2 f)Opdets b Hdzg d3¢c 5 KELOOW) Is t@lfOoL w600 éd3 ()
CSGHO ottLddCdso jdzad] S OMmMdesMmisd dd3j 4 Is dsd
Ftecsodzj 3 ¢ lsmils niEREEY lstdzjHoj &  €zOL(" 9 Ols
otsLdzdC detso jdzd ] G OMdesMmisd BOdzse.j totsW Isdets
t OmMmMissisted B3 L-©DH@MNEze ¢cMigagdest ZdzC s 3 BR2 . 1
PF, SfittjHjdvjdB §j o LOeadmMddisMmisd ©ls Isdf O

P° =min P(t),

T

‘Hdvw wmBi jSltso, Hodykhdomw §tw dsdddsj 2 dats

Py =min P(t),

T2

-Hdzv  BOdzj o tedtolzs M d Aq, s 8o tg jSdists off. to t§ GHAgE.  to 5 9 ¢
Hzw  BtsH j dzd Mtstslse j IsHgls @ f toitsjr dstzs s oW B G © s
SftejHjdvjdwOw ¢CO¢ (15), (16) ddd (17).

] mMstslseo jIsMmMisedd M GYdmMOdzdz dizd dBsH J dz' ¢
fdzj Hizs P OV  HdMStejlsdzOW MdMlsj 30 fwOs ddz
o' udfmdzj dedz" 3 L dzOUJ @& R IseO B teliE{ylOdzOf Is § 2

1Hif'dzj Sslstster 2 fstetse B LS OMmdetsMmisd, i
R, PS;d-L dzOyj dzdv HJjlsj ClststQ, RPdaizd B dzaff dstd

dd=09 MdazzyOj daj s{ tcj H jGREEZEYEIL GV REDed d ;
Motslse jlsMiseze hdj o jteBOdz dgr j L dzOyj dedwv Izt
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OB d&Zdy@MEj KO (wOoddz StejHjd ddy kwasptdg'cdasti 0fd

o

Plc < pe ch < px GREEN| YELLOW | RED

+
+

+

N

+

o|~|olo| s wn =[S
~
olr|lolr|lolr|lo-
+

) jtej 2 H
o 4 dzd yd dz'

&

C eifdHAizg)e . ¢ MpeGidas ¢ d wedgtds jiedaz upC

P° =min P(t),

T

‘Hdw wmBi jSlktse, Hodykhdomw §tw disdddsj 2 dats

P> =min P(t),

T2

-HdzZv  BOdzj o tedtolzs h d A, s 8o tg jSdists off. to t§ GHdgE.  to 5 9 ¢
Hdzv  BsH j dzd Msslse j IsHgls o lf tosj dslzs s B8Y © 51
sSftejHjdvjKROWV ¢OC (18), (19) ddd (20) .

sO¢C d Hd&zw ftjH HEMN jets MdzEyoOw, L OHOH
s Offdzsmisd M o ydMmdzj dedz’ BR® d BEE UsjOdaddddO ol !
-dzj Solstster 2 ftetse BjLST OmMdesMmisd, BSMPSS G5 ls ts
gdy-L dzOyj dzed™ HjljSIsste® ®KROdzj o tedUthaar j uf lj de'e
Zseduj M et Mdsy | GREEN: | YERDWe R60e jodgdids; O dz!
L dzOyj dzdv ke dv s Omdesflsd .

] SHO BHW dlsts@ st dMOdad & Csdzyd f ydd tc

fteiHEfteiyHjdd"Y B Gf OMdsd MmBddyJjddd Mnt
(13)i (20), St©OlCt Mistdbddok|d shdsse d j
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1.AtsStedBd tetso Odzd j
zOB dz6 HOj d3F = B j CIstso ;
2. fyd &z¢ 0 9o jSCIssteso Msmistsw dzd W
(33) Ng=ddNy=1d ¢MdF2 Ny=2. [ftejHjdzjddj =
Mz yoO2dr 7 §ctejh dtsmisj?2 ByjddsOddy ¢
3lteddzIsdj tj"jddw¥w tsB lsdy Mjddd Bl j¢&
4.t jhjdedjy LOHOUYd ftetscdesL dtotso-pad ) ¢ ds - i)
fzrdse (4 tej H Pizipfd BS, @5 fizdd IO H O dzdz
fesc dsL dligHafOdgds'sisdzj M dedj dr M Mdmisjd
LOHOdzdz" » L &2OYyp)dzdw rn ff stetsctso
51" HOYO Mttlse jlsMisoabksh jets fdc dzOkO st

9jCltcO 7L dsjarj dz§ Dy Hst

sBl jCltso

v OB dzd yOd 719 BO (wOoddz S tj Hj dzj ded ™ I teftplp rialets & §f O iy

Mk H datz

y Pls < p st < pe d; Ud, | GREEN| YELLOW | RED
1 + + 1 +

2 + + 0 +
3 + - 1 +

4 + - 0 +
5 - + 1 +

6 + 0 +

7 - 1 +

8 0 +

10 f60CIlsdsj

s tej HJdzj ded j
(Ho Zd3 MBPREEGER) ts Lzde@w @gvls ,¢ yYlsts
ylsts s OfdoOw

9

I 1§ d=ieas dev s d

s Ofndzs fils d YELLOWES o tz dz@ Y O Is,

L Istsdz MikuHdes ( MizHO) BZOdzj o tedtclzj Is, sts |
Codzstesdzd ez j I Tpds OOy s ftcdH Ols! Ho dY J cC
PicsoREDe-glody jdzdjy MEHAO (MEHutse) ojHY IS €

BOdzy otc k€ dzisdaj dad v .
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3.3.3 t4dghjddj LOHOYd: Hjlsjteddd dzdtcso C
G btedud MEs2 ddals o ofb Pxyd ded & 1Is pis fy ¢

ltcjHAZOCOj di3r 2 o twOBHls] dBjlstsH tjh jddw L O
d MojHjdedJ o3 & Ctodgj ydesdzj tedetsdzslz 9 dHEzZ L OHC
dzpy (ti) = dry () +

+ %[coshv(t) +(ty - Hwy) - coshy (O)]dv(t) +

+i[- sin(hy (1) + (t - t)wy) +sin(hy (£)1d () +

+ g_ L[Coshv(t) +(tg - t)wy,) - cosh,,(1))]+
e Wv

+ W OV (sin(hy, (t) + (ty - t)W\/)lpWV(t) +

Xrx (tk),
(35)
ery (tx) = dl’y (t) -

- %[sin(hv(t) +(t - hw,) - sin(hy (£)Idv(t) +
+%[cos(‘nv(t) + (b - )wy) - coshy(t))ld h(t) +

+ Y [sin(hy(0)+ (t - Ow,) - sty )]+
§Wv

+ u(COS(‘l\,(t) + (ty - t)Wv)Sde(t) +
Wy u

Xry(ti),  K=1,N.
1 H e (1), dry (1), dv(t),d b(t),dw,(t) - o j dzd ud dz' dzj oW L 5C
dzj Cslststotsets s stodesets tojh jdadw MmdMmlsj dzr  ( (

ftojHMlsOo dzj dzgd 2 5 Mtsfistsw dzd d AMig.Misj i3 ), E
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) tod dZOR Gy H,] EJdz) B EEBE@GE’ Eydkto stlss
MdMmisj BO dzddzj 2dz’ 7 bktOodzj dzd?2 (35) Mis=0dzts
d/ qwgd0. ¢ ftedotsHdl § k®z, vyt dj ¢O
dlsj tOydtddzs? sy  H& i) = & J&dio dzditc HsKLY
&(1). [ dzw ftcj SHsdzj dad v I sse¢ts EteOdd .
or ydfdzdlsjdzr dzr 2 ftetsyj M Hd&v dj MStsd ¢dQ
L Oy BdP ¢ sdzjHEs hdds o efliesd St € Isdats

lojHy dg MmdzjuHEs hdj o jteB Odz! dzr § z tc ts o dac
s Of z8AFE ( 3 dzd BOdz! dz" 2) Mtstslso jlsmisokzjls B
s OmMd®OWE qd sylsd B jitmE(tls@ipdgdd), SSeHO MEHO
ftoj CtcOlwils &Odzj o tc MEBIUNM zfhijej H dztes o ftelj  § dz
MdlszOydd, CBEHO MEZHO &sckls MeddL dls! fw,
DANGEROUS( &3O ¢ M d d3@ dg'd dez D)y dof , M XHESE Hine dzd L W Is pw
ROdzy otc EC dztsdzj dzdv . | SAREMGdztsd o fj tizkyis ® GREEN: & ¢
506 gz , 1 & tc KBAMIEIMEDIUM | 2 tots 9 XEZELOW s OB dzd ' Z B & o
DANGEROUSI I t¢ ts sREPIs OB dzd y* 10

RABJY o odHbk ddsH]j d dz-(3H) ) ,tcJ H B)s @0 dixf ddg
Msilsdzd M ded v I to ts oddigjo2d WO fif d2s3f) Is, d ()4 d  (

s OB dzdyou dfhls j 30 ftcOoaddz sftcjHjdzjdedVY ERZtesodaw i O
(U sr ey nktesoadzgj o 2) MmMdzzyo?2

" 1(23)] (24) | (25) | SAFE | LOW | MEDIUM | DANGEROUS
i/

1 + + + +
2 + + - +

3| + - + +

4 + - +

5 - + + +

6 + - +

7 + +

8 +
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[Mdzse dzs?2 ftotsBdzj Bs?2 ftod ftOSIsdyj MS ts2
weo dzW jIsfpw dzj sBAtSHJBsMIs sy dzCfftc @ dass r @2
Bsdz M dn tcOMmMistsw dzd v - &34 Y H Iz mMkzH Od3d 1 Is
d dzmistclz d3j dzls Odz' dzr AL difj tiog) telgd{dss fiydzjj 2H @Y s o tSL «
cOMYf s5L dzOo Ols! s Offdets MB Az O8 M  j MW  fkzH
Gjh jddw {2 {iysddjcdsn v dadzdw | 1§ dzls | toitl Ojdly @iz
jets HjljSClhtstesd EPDdejlsejtEds.tstcn IREdaj s O d3is Y
Bdztsy § Misetsds dL o d Misdz" = MIOT 148,8180) , ( frpds. ISitied
cOMmislstej dzdzr &3 o dzOMistswh j2 3@ BB (I Mmd3
o) Mists ftwOoaddzO (24) BRZHjB dqdj s’ :
d=0, (36)
GHg -L dzOyj dzdj Hjlsj Clsstad®l, di3Q dpjoatc QRO daff te doy YL
d=09 fkkzy0O] dzjtsftejHjd dedets?2 fdlskzoydd.
s OfdBREEN[YELLOW dRED, 99 jHY dedz" §| o f lzdzl s
ftcOoddz Mssilsdzj Mj dedwvw Etetsodzj 2 s O desynd.dl X

v OB ZRWA flsj KGO fwOodd BftjHjdj ddY bose d" 6§ OfC
(tey fktesodzj o 2) fMdzkzyo?

| (23)| (36) | (25)| GREEN| YELLOW | RED
i/

1 + + + +
2 | + + +

3 + + +

4 | + +

5 - + + +

6 + +

7 + +

8 +

] SHO tSHW dlstse s dmOdzd s Ctsdzyd f ydd teo
ftejHizftejynjddy B tf§f OMdsd Mmeddyjddd Mt
21)-(25), CtOkCt Mitctdrddtkj d thndse d j
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1. Atedzsdtetso Odzd | 9JCIststcO L dgay | dzf Dy HISt
&ZOB dzt HOj 3" = tsBI jJ CIstso ;
2.l T Btste B tstedsets tojh jddYw d dzddz OtcdL O
odHlk (35). 1 OREFEROEID, EhE O R0
3.l Yyd &z¢ 0 dMmisd dzdetsylsd Emdzsed?2 (23), (24

L dzOj ded d Tode | fossmeisiiel i d = f MdMmisj 2§t
4.1 " HOYO Ml jlkMlsabksh jes fdedzOkO st

3.3.4 AOLLdWdSEOYdwY L OHOY(d
3.3.4.1 [tlsder ©OLtOBISCd dzj yJjIs§

[ ibtsHr, 6fdmOdsdz Jj fotcdfdeyfd.f i3 .03s L2 ddzw3 .
ftocjHizftejyHjdedY B fOfMdasds MmBdzd j ded d
HdMCtejlsdy | Etetsodzd ©f Ofdesfylsd (Bl 3 HT
ftcOCIsdyy MEts?2 tj OdzdL Oydd HsHtOL zd3j 9 O Is
tcWH f OtcOd3j stetso . v O¢, 9 9o JtosWilsdtsmisdzs?2
1L CMMistcOf sdzw yd d 1K@ § Is tetOF A dd1 §)Otc O d3j Is tc O o3
Tt10Ld3jter MisOlsduj MS dr RYERB.OB j dz' dzf 52 H 5k
11 sesetcots] L dOYj dzdj ofdust@addsiinlsd B j L s
11 56t 5] max@@y PRy, 0] H 2 ¢ 6 H j dzj dad W

BOdzj otedtetso Odzgd™Y tBI jCIO (HjkjChtEO
J Hilsjtod3dd dzd tetso Odzdets?2 d3sH j dzd , ts i dzts © O dzdzt
SlsdzsmdIlsj dz' desects H B (D)4, dzdl8'O SipzdRds off @ R@Bdpd Is to ©
TtOL&Bjter MisOIsdyj MSdn REBSIOB j dz' dzr 7 H ISR

11 jddyddz0 fcesctotet L ddyj dd™ ddzsjtes
11 0OdijIste’r HjlsjCtted &Odjotd® o bMdss
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liBBd "2 dOBst dOMsEQEEO PGS C 6t @ d
mMdMmlsj 3" feddvisdw wjhjdd?2 ftd JjYy ] OdzdL
BOds] yYdhnds &OMisttOdoOjdr & f OttOdsj lsde@mts
Fietsodzj 2 sfOmMdehsdzOp®B @zdMlsP Bz ujttj Mukzt
ZOo & ®dzdzts 2 5B MIsOdatsai Sdfj  HHOY & o j etslatsdsts ¥y dzts |
sMe j dedesisd MEHsSosyHjddW dz® € s5de toj Is dzts
oL sy dzr » dOoadcEOydtsdedzr = MdlszOyd?. Clts
Mo s2Mlso O] dBEHj dzj 2, 8OSC YdO ted@jdiy UsjteatsthH dzty 2
CscOBj &z d& R durésifdasedlsdo dzgs § sdgvIsde § o
sflsOd d¥ 7 &OMscOdoOj & & OOk stetss o
flsy &5 5 tjLbd SOOd &sH,j dzdtctss Oded ™ - L C
fcOCkdS OB L OltezHdz dats. stesdj Istsc st
HodYJdedwWw oL Bsyd MdlskzOydd Hdso toj d3i d
sttjotse HJAOS o ¢ BANBEROVIEGCHEDZO § t ok ©)s
fzh jMmise jddzts L Olstezr dzdls: fteddzvisdj tojh j dac

I mewiLd M tisddz ¢OS s jHedagds ddudelinSteR2fy
oL Bsy dztsfls: fsMstesj ddw MdMmlsj &' o) HiEZY
NOOSIsjtedL iy h j2Mw MdzjHbksh ddid Mo ts2 flse Oc

TltejHfMmisOodzj dedj bktetsod s Ofdsmisd dzj H
TrRdZsEzdIsd o dets § tsde¥ Is @O 1) of Gl cbfee] ridsTngizf W
ZOMstcOdo Oj & & § OwOdkj ktess Mdmlsj & .

110Mstes2C0 §O0LOR)stess MdMisj &, N st
TOKOCIsjtedez¥ &Oo e Oyddzdzky B MIsOdase €
) jemf jClsdody &8 G SHEGHSGE, fsLotdwsh

ftod HEZfdedi™ HiFB 5§ Ofmdetsds MmB dzf ¥ J ded f, Wodzv]
dzj yj S ts?2 dzsedSd. (et Mkh dasmils! Msmistsdls
dzddco dmisdud MSdBd §Jted d3d dedz" B M Misssilse §
Hilsj edsddzdtetso Odzdz" = ( Wd Is Cdf*lg d o dtdnilsh] jdstzdy e Ok
d Mis! W OL L[H0,d31eedd W)
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ljtedatsHw € BfdmOdede WOLLIWdSOydd
Meddxy jddd Mzrntse, sbdjlsdd, ybs L Hj M
cteOmh dtej dedve (HBBYtejH]jdjddY) Bf)dp s
GyBdibtedy MEs?2 ddsj 6§ t6]lsOydd- (=R2bdps ) dlistg c
BlzH ] &3 dd3g Is- ) odHIz, Yls ts H dzw 9 J oW
f sdzd des B Ozt dzts2 1 € Mils tc OFf (52 )y d A dzBdetOg ¢ Updz@vo
dzd Yy Is€ 82 dsapozsy 2OSC Y |

t OfMMBsisted & lzfr]dztsaAeplth—;quxs.u; ikt | sl

o j dzd ulthzhr [ ¢ L dzO i dzdl¥e j Hj o5 dzd dze @ d fls o Rnj
csyj dz¢ © tslsAdetsh fjj dedsj e d3Odsd ¢B Szl M5 € d
ftoed dzOH dzj Yy desfylsd Isdf O cHBYtsdzdzj dedj e, i tcj
Al [0,2]:

1
1+exp(aa(A-ca))’

1

b (rA)sﬁlJf explap(A-ca))

1HiM  f O&O@hisezomsteOdos Oj i3 j. | Mazzyoj
ftesdmMAatHdls oW dsdddj 2ds d tt0s dzsdj tcdzis,
CSEHO otL @y ds G OmMdesy MmMedzdy jdzdy MkH
BJLGBY OMdets?2 MdlskzOydd.

t O dislsted d ZIZLft)dzBaBleF%—%—V‘VLl - sy daj dedetsj Sk

rTb:?,O dZ(ISAz =1-
(37)

o j dzd ulefkczW | € L dzO Wi dzdle j H j d3 dzd dzg o d fls d Rgj !
ctsyj dz¢ © tsiBdztsh i) dzdsyj tc &30 d3d cBBdzr hisj € d
fted dZzZOH dz] Y desMiIsd Isdf O cHBYfBBdzd] ddje, ft]
Bi [0,2]:
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1
1+exp(ag(B-cg))’
5 (B’Sﬁuexp(;s(s-cm)'
1 Hi T f Cag@hi te@MisteOde Of &' j . | H OBadsks) e
cCROdzsje d cBSd "tsjé SOotOClkjtedLbEsls ddzls
{ Omfdssisted ds fdzse dj (25T ( f e dzt tf of fipeats
sflsOoh jjMw Hts &OSHdBOd dscts B dzdy j dzd
fjto] d3jRizpiak Y j dzC © o dzdhyudbdeto OB ¢ GO &, ¢
d WEdSydwdsd §tcd dzOH dzj 3 dets Misdgdzlsdfd Odz© ¢ Hadad)4
d3dzts ¥ § ilg@zpoq M € & dzw :

| ts0 ckB)=1-
(38)
I

1
n i=1-
50 ) 1+ exp(a%l)

(T-c¥y)’

A (- )20
iyie § ABFPXS ang) = (39)
c

1
Ng 5 dz (F‘I_)S:J ©)
1+exp(at

T -y
yuif  godbaPsay g ? . zonseode 0 & .

dzd dzc o d s d W M B2As toffj jd3wj dsjjdeddsRdsd Msslse jlsmls
fteOCIsdsd MboMmisswddw &3 ot d3d dAP, 1130.C fpdjcydyz’ o
SftjHjdvjls oatejd", CBEHO Mkhjfokjl ot
ot fodsyjls dLejyOl! fls®deSdies j daft
stejBljlsMY HE" CcLtOdsldscs s jHjddw
ZOyd dzOls! O dafzp tc t@dzts, des N j jMls: ots
shdetydscts &Odzj oteqietseo Oded ™, jfls! otsj dgw
Cedlsdyj MSOY MdlskOoydw SO jhy dzj oL d
CBEHO jhy dgjls dzdSCOCBcEts s tykz® ¥ fgls o o o,
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Mdszoydwy dsydl dL B ddls! Mv d s st s
B3O dzj 9 .6 O.

3.3.4.2 udmsj B0 sdfO swkcjds (sf

[ Offd3ts Sdejdtelff tadjds Oyds Mdmisi B3 MdffdQjodgeiz Il
BON ddz"  dzgj Ud S€ ¢ 5] dets o (St DR X dujzicy® s © ¢ §
lojHY &5 o jidudintizse j dz2 5§ Ofmdztsis-diz s & Oy«
L 2Oy udadfijstsise jJilsMmlsolzj s B J wsli Gjigdstdz?0 yiddfls 2 @
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bftcOodzj dzauy MSdn tejh jded2, ftorhow BjLtstcC
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s Ofdzse s B dzedy j ded v , LOHOYO fjHET ]
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1 d Mdzsilstew dz© Btsdzt h Iz W ste 3O dz! dzlz © ¢t
csH Jj dzj 2 L OHOYC(d, Cslstster | EZydlsr 9 O Is ¢ dzi
f Oter MEuHte, 1Isd Wd@sHjdzd HOEIls dj 2Mmists2 yd
B Y HLE Mzn O , sB ZMmdztso dzj dz@etizy dz' g dzd f thed 5 §
dL d3d toj ded?2 . v ftetshy dedz" | sty mnztetsodzj o' § d3t
Misdfjdg ddzelsj deimdo desmisd dBOdz] otcdtctso Oded W

R YyvYlIlsedy, d daj yils¢dy wBsHjdzd ¢ L 9 5oz
Medzdy jddy hkadkd CHY Ooffmsagsmisd dOsdecOyYd s
ftej diszh j Misets dzj iudeds ¢ i 6 dz'diistsl | dzdzB 2 d Is ] o dzts
ftoddaw Isdw tejh jded?2?, dzts d oL d3tsy datsfls dzC
st j dzdetsMis j 2 MEHBoaBYHjddw dzO ¢ Ld&f toggts
BI Is! ftesdLo jHjdBO C0OC 1 MY jtolsde &3 MY s
o B¢ d, zdets Ctd3BddzOydJ 2 L Isdn My smt
sBkzyoOsh j20 oretsteCd HdzvW ©OCBEe tsBlEZYJ ded
ftoedodz ud dedw Sy jtelswoyd Mks fHedy @j BOIN]
fBHAaBHO. [HKEOC fjtmMfjSCisdoO dzjL O dmd Bt
tcOBtslsT kO Ctsdftejlsdzs?2 OC o Oltstedd HJ dzOJ Is
L stsd3 dzOff tcOo dzj dzd ( .

1 Okztedzr | dMmMmdzj Hise Odzd W  tc O fiyfiplelgtd]s tc j dd@iz" &
HOdzdzr = 8 HodyJjdedd MmMkzutse o OCoOlststedd,
fsHlseo jtcHddzd 1 WW jCIs tOLHjdjddYy EZtotse dzj ?
LOoadMmddiisMmisd tsls IstcOj Clsstedz’ = Moats2Mmise Ho
Ylsts mdlskz @uddd diyf teQatsda dzv dsd S OmdesMisd dzg
sts jMis: dzOBdz6 HOj BIS] tW©WOLHJjdzjdedj Ektotso dzj
BSHjdzg 2 WwWodzwjlsmw ddzo Oted Odelsdze” d3 Mo 52 Miso t

[Mdzsodzr §| tjLEzdz OIsT | ftcj HIsOo dzj dzdz" |
mBIs 23731,H40, 42, 43, 535, 57, 59, 60, 66, 72, 79, 85,895, 196 i3 dzts ¢ tc O W
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| 209 O 4. {0OMftsL dz0Oo Odzdy 9 v AsTL Btz 13 wa| dC
i CkkecsotsEts SBL SO

4.1 17OHOYO tOmMftsL dzOo OdzedwY o tSLHEZNMdZ = 5
Hodx jded j d3 MizH e

lted tjhjdedd LOHOY tBjMY Jjyjddwyw dzOo d«
fslssC 08 of MsCts2 ddzlsj dzid o dats fiyls dlzj & B RdsjHEH
5B &ZOH Odzd W BOC M BOdz! dzets f sSdzdzts?2 d dzW 56 d30 L
sBi j C 0. glzh jmlsekze h dj gLr e ttedjdsdtots
Hobdzj e d3 dzOP2 e Oydsdzdesd3 ff tetsfistc OdzMmiso § .
tcj Clzdzvw tcdzts @ 5 ftedmizlsmise dOS o QEOSIG d jJ2Y d 908 C
dzdL C s stesMisdzr R otSLHEN d A sBi jCIstso (
Gjdej cOydd dztsy dzr » Itcjote (otLHEMNdz j tsBI

rdmg d sud ems ddd fdziz3 B O Bd Ctizf d' n
LdzOydlsj dz' detsj 1 tso ri9dj dedigL Hiolsdgt=izifs] ordmsdfip) j dzd
Micj HMlso OB dBwOdzZs?2 OodOydd d MmMewL Odzdztsc s
d ftscteOdzdydezr = WkEdCyd2. vEOL" 90 jIlsmw dzO
ZO HdMmf jlsyd temC d?2 f J temtsdzO dz, o dzlzy H jrdzdz
dzj st tcj Hj dzv dedetsfyls d 0o d ¢ Oy d ts dzdats 2 tsB fMls O
ftcdmkzlsMmlsedw eotsLHEZhdZr = tsBI JCIstse.

) sBMEzYHO] BBsdz Ctsdzlsj € Mmis sh dB tsydzts §
s jtcOltc® durd4 8 otSLHEhds?2 yjdkd ¢0¢
MtcOo dzd d3" ) ¢ twhdsdpjj Isq fis¢C OL dIs! Y toj HilsOo dzj dad v
ftede jMmisd & thdBtyds &3 ftOo dzj dzu MSEd 3 te]

LS OL OdzgdzOVY ftetsBdzj BO YOMIsdydets tojh O L
dH] dzsdW S Oydtsdedets?2 Mmdmilsj d3r (dRrRY) dzO 9 k
fsLotsdzw j lgf[,dzg , stsagdztgL dzOydzts dHJ dzsdW dydtets
Istc Odzff tsdzH j t6 © &3] O R H tsfdzOh O8 Isfpyw HOdzj ¢
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HefEmMCOshdj fodzjls dzOH OC o9 Olststedy 2. t OMmf
tcjh jddv LOHOYd Mjdzj Sydd otsL HEZEOGS Fc Gyd g
WEZdzeC yd2 mdMmlsj d3, sBtcOLEZjB » d2O thdase j
Mdzseo O3] , OCIskzOdz' dzO f smMisOdzso € O L @y O
ZOo dc Oydsdzdzs e 5 1 to st tc O-elpBsadc@® dED SO 1n] &+
l otsB dzj d&30O ISt n ¢ Sy Pz G 5 9 S dzH Iz N dzf
Holzrn S BStstcH d dzOIs dzr d3d dL d&3j ted Isj dzv dzd dzj SH
dimMmdzj H cse8BKESAZ02] [Hte. v OC, 375 B0YB BHs@mR dFO s tc
My smtse tftejHjdjddy o Mlsr Bl jEbO {f
doj MC sdt S dFfizlsj 3 e jdedv cjtsdjlstedyj Més?
J tcOBRF | B[] ZO §tsCOLOdZO {§teddeydt dOdz' «
setcOded yjdedgr s + WWiClhtsdg) tjhjdadw IbtcjrCts
HOY J SHdsEts HokhnCtstiHddZOIsdsets t©WOHOKO
B ssHd S d mMsmMissdIs ) dmf sdz L s9 Odzd dzd
sflsdB3Odz: desets By j dzd o Odzed v, sBtcOB Ols™ 9 O h
sB) JCISO YsMmMdzj HB9Olsj dz' dzts, 58 Bjted dnm
wddZ bt 3J104BRO.dzOr fj dzd pd3imidldmisyy dglpd M ¢ sdz S 5
SISH J dz! dzts 2 sBteOBBISSd dL d&3j toj dzd 2 COYHB?2
Mo i3] MisdzOWY BtOBISCO fdzZzyj dagder = By  dats
]l CtdaElsjCMilsj ftesBdzj 3 tsB M jyj dedw dzO
ZOMmisswh j2 tOBEKL,| o Mty delzs s - HsMistsoe j tod
Bl JCIkse M ftditsh: v SHdtsects dqdzd dzj M sdz €
dmf sdz' L e Ismw  t©OL dzd ydz' j- qHG KR S HY 5 dztsey | Haztdzt
Oz sted IsdBtse My s eddg wiid deck jdd3  dn ddrjls?j telys
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4.2 [wHjdzftcjHMIsOodzj dzd¥ L OHOYd tOmYy sL d
COC LOHOYd dzOB dz¥ H J dzd W

[ OMdBsstedddsBdase s 5L dydsdedez® Mdmilsg o
dL ®GOHddsSOydsdzdz” = MisOdzyd 2, sB j MY j-ud
MisOdzydwv e d ¢ J dzj dzaio fde@ otk HG IS .Otclsasp vyz fifn d
s 2 2O 0o dzj dzdzts2 vy, 8 dzOfdedOl®,dzj telips?  dzZO
ZOf tcOo dzj dzdets?2 dzO | sfMlssC. 1 EMmls! &isHj dz

CBstcH d dzO s, slstsy HJ Miso dav g P} dedivO ddg § y S dets
dqd dIs odH:

NX )
X(t) = x(to) +a a (t - to)',
i=1

Ny )
Y0 = ylto) +8 87 (- to)' (42)

NZ )
2(t) = 2(to) + & a2 (t- t,)'.
i=1

1 HIM, Ny, N - stewHsS f sdzd des 30,  f tod d3j dz" j BBE
CotstoH dUz@R, a® - f sdzd des B3 Odz! dzr j S5t WWdydj dzk
MetstesMmMiswdid B j SISO d ftedo jHY dadzg" dzgd L dzOn

RUW StedBOYd sdedzOY Mmdlszoydvy, Jsd #My SYdqdano®
Mz HEZe h jJ2 dsHjdz 8 dL d3j tej ded 2 :

20 (1) = (x(t) - XD)2 +(y(t) - YD)+ (2(ty) - 20)2 +xDty),
27 (t) = arctgl(x(t) - XY (y(t) - YT +x (), (43)
j=1J.

YV H ), Z0(t) - 5COL Oded W H Odz detsfylsd je@  AnuscPotii
o d3tsd3j dals ¢, pXh) Hlkded(l) -Sisdzj My dedz” § ¢ L stsdkz o

sei j sBa?, - ¢ sswn d@oshis 0dE)dx)) - Ik yo? d
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d defis ez d3j dzls O dz' dg" § f 56t h dats s ofA[x{D (tf)] =) toJ
MIx{D )X 1)1 =DPdy,  MIxP)1=0,  MxP t)xP ()] =DPd;,
MIxD @ xP t)1=0,0; -Md BBo sdz s tesdzj € j 60O,

I Mmejlj dsHjd d' 7 ftojHmlsOs dzj dzd?2 ( 4
sBiOIsdzOY L OHOYO, vyjdz's twjhjddy Ctlbtots?

st) = (X(t), a0, a8, (), al a2t ), al?  al? ,...)

5 duLdjted ded v B (tf) P @AW Stetso

[ sf M Ow dz0 dzd y d j s stcdetsegts  tojh j dedw
ftej HiNlsOo dzj dzgd¥ 5 btcOjClststedd tBI jCIO, Bl
¢ L OH OYj C o RO dzts e ) q f
ds(t,) = (dx(t,),dal®, dal? ... dy(t,),dal® dal¥ ... dz(t,),dal?,dal?...),
nOKOSkjtedL s jd&3 ftsetejh dsflsd @i Ptz
ftodotsHdls dMRBHdE: LOHOYE § fdjHksh | ik

ds(ty.q) = F (t)ds(ty) +a(ty),
az () = H (t)ds(te) +x (t), (44)
j=1J.

1HiO) -9 jClsste dzaj dwsHjddekzj i XVt owoks ks
ddemlstelz 3] dzls Odz! dzr =7 f scdelf(h )z B b Btcd dzgsd ® j 6z6
F(t,), Ht) - sOlstedydze §j Sts4 WWdyd, dalse ( BOIstcd
Wsttddtelzj 3" | e dzOMmdes t©Oso j dzifls 9 Od3:

Ny )
dx(t) = dx(to) + & dal (t - t,)',
i=1

Ny _
dy(t) = dy(to) + & dal (t - to)’, (45)

i=1

NZ .
dz(t) = dz(t,) + & dal? (t - t,)’
i=1
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X(t) - X y(t) -y 2(ty) - 2
r(t) r (t) r(t)

gzt (¢, ) = y(tk)-y(i) . )_((tk)'x(j) |
09 -+ 5ty T i - x) (vt -y P

r D (1) = xt) - XY+ (y(te) - y0)2 + (2t ) - 2)2,
j=1J.

dzD ) = oty ) + dy(t) + dz(ty),

(46)

[dzv dmMmdzj Hse OdedY G teddeydf d Odz! daets?2 tOL
(44) MmojuHyd jy € odHk (29)F O {icdsjon
o oSy Hj dedzts s g . I OB {dj dapSds d diptjlee ¢
LO Cmltster 2 ftosdLeojHjd dLBjtejddw. | 0Of
tojh jddw EkZttOodzjdzd?2 +otsdz® ydd f§tsctejh sggmls
Mt Glsdi yuow ftod  Istd, Btylgts B8] ddsts
ddzlsj tco Odzz dzOB dz¥ H j dzd v , sO¢ d dOrBHJIsMW
fMdzj Hize h 28 MdMmilsj Bz EZteOo dzj dzd 2 dL B toj dzd 2 :

. (i) & L
dzf” (t) —X(t'zj))xlglx(t )+a da® (t - b)) §+
(k) c =1
M dal¥ O Z(ty ) - AR da® i Q ()
0, ?V(t”ala (t - t) Oy ?Z(tﬂa (1 - 1) X (),
(i) ~
dz{) — y(ty) -y da® iO_
z," (t) = Xt - xY2 +(y(e, ) y(l))zgx(t )+;%1 a;” (ty - )8
X(t ) X(J)
(X(tk) X(])) +(y(t ) y(J))Z %W(t )+?1da(y)(tk t) 0+X(l)(t )
rD (1) = xtt) - X2+ (yity) - y)2 +(2t) - 20)2,
j= 1,
k =

(47)
1 sfydzj Hdzv W Md My ROORERNPHEOB S 5B OF Is dats
Z = Hds(t.) + X.
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I wBhjd&g MAkzyoj, o Mmddkz dddzj? dats?
SBtOL ks hdn BOtedyk MdMmisjdr (47), &y dak
o, L dzOyd s, d B oL d3tsy dzts s IS(tz0 B Idatz j+ ffj stz v
fMdzj HEjls Mt lsBjlsdls! o Mkh jMise s Oded |
LOHOYd (42), (43), o, mMdzj Hise Ols j dz' dzts,
fedotsHwhdn fMoslse jlsmMBog: herttcs Oz ZsH
OdzOdzd Isdyj MS< s dmMmdzj Hise Odzd j 3 Y dats or
dzj dzZOB dz¢E HOJ B" 7 tej h j dad 2 .

Lise j tox H jrdaflgd KX.sdzd ud fllsly s OMis@ dxtpaizlsy tog "
(45), (46) z2t83-0=9 ,( smylsg fls: kteOj ClsstedWw
f sdzdzsfls: ¢  dzjydls o §dksmMSsmisd otOh j dzdw
fdmisg dsd ( 4H7-p " BBy 8 ¢ 42O .

[ 5C OL Ols | dpOffjdrpdiss. st o5 M Misj sz Etc Oo dzj
SHdSY 5L dyd s ddzs casfzt@OB)dz0 € jsdzf W diy o j dels™ to
dz(t:) d da® e fMj G HO BERZHEIl ©Osdyr dalzdzs, yYbsts,
fdmisj d&s* (47), ©6LEZOYOJI dOddud ] v dDda@isa Yy
syjodHdes, orf tets)y H J dzO.

Lise j tex H jrdaflgd ZX.tsdzd ud fglsly s OMis@ dxtpaizsy to "
(45), (46) aBOQE tsg”) =0,ydd®=0 (Bl jCI (B¢t
Msslse jIsmisoze M Ov Mdifats ] WEY ¢ 4 BP. BOELdyO

5 OL Ols jtddfiffitsls o f 5 M d Mls j dBlza’t w00 altzd atzd 2
,al? =0d s ls s fls sX(ty OXti.gem¥ie) ©Y(tk.a), Z(tk) = Z(tq),
Yylsts o bEmMdzcedwrn GGHdSfLdydtsddsets dOB dz¢
MlstetsC Mistslse j Is s, kz slstg] 2j fpls@ Is dafgi@eldsts ofinj @zO .

LiIse j tex H jrdaflgd F.sdzd ud fdlsly s OMis@ dxteaizlsy to "
(45), (46) as=@dngs ja” =apissts al® =const, N, >0 ( sB1 j ¢
Hodyjbfmw 5 ftwdks?2 d ojtlds Ood doOvw M¢
f OttOBj stetse ), ks Mitslse jlsMEsde® GO} H NdE®ls j c
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 BC OL Ols jidOfifisdgtslstcd i3 M Misj d3dz EtcOo dzj dzd
OMMdBsstedds L O OWNg =1 A5351, N,F3.6)) e dls O¢ s d
dmesdzr = fjtej d3dd degdzr = o Mz yoOJ wSHddztsf tsL d Y
(26)d 3 4 Is o dH:

X(ty ) - x? (k) x® 3
- - t)d
28 (t) = D) dx(t.) + W) (ty - t)da,™ +
£y @ £y O t-1> LY. 0 ]
+y(r§1)) (tky) t*)+y(rk(f) (tky) (tk-t*)dal‘”+z(rk(l))(t:)dzt* +Z(r§1))(t:) (t - t)da? +x(t,),

® o) d
&) = y(t) -y (. y(t)- Y C -t da® -
5 - x5 (v - v T T ) x®)2 + (vt - vy

X(ty) - xY ) X(ty) - xY

- . -t.)daY +x® ’
(X(t) - xP)? +(y(t )- yP)? () (Xt - X2 +(y(t,) - y©)2 (ty - t)da;™ +xy” (t)

O =0t - x9)2 +(y(t) - yO)2 + (zlt,) - 29)2,
k=1m

Fyy ssdsd dqLEzyoOjdr = MmMews2fMmlse HodyjddwVw ddi
X(t) =Vt - ) +x(t), yt) =Vt - t) +y(t), 2t ) =V, (- t)+2(t) § o d
CdzhisOdsd 7 L zOY Vi, 7 M stis 2

[ dzv Istsets, ylstse' ¢ OL Ols! 9" tots) HY dad:
HSC Oy jd3 dzdde] 2 dzze L OQadMmddssMmis: jvy Mmlistsdze
i6 ©® HOdzdzsE 3 Mdzz yOJ ) .

[ Mdzd Mistsdze w-dzds@lsBdE L Oo dMd 3" §j, Ists MM
AB,C,D,E Rz t©OQode § BHUBSO o] d3j dzdzts dzz dz¥ , ylst
sBh dzsfisd, Hdv fteshis &l=z0, W=, 7%=t ag®k:0ol |

AV, t, +BVAEE +CV ity + DV tE + EVpt, + FV, ¢ =0, (48)

AV, 1, +BV,tZ - CV,t, - DV,tZ =0.

yissB" 1Isd Ho O tc0Oos jdzmlse R, BdziadB digHodflats HdE
SHdBo toj d3j dedetsy o' fsdzdzj dzdy Mmdzj HEkzs h drn Efc
BV, + DV, +FV, =0,
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AV, +CV, +EV, =0,
BV, - DV, =0,
AW-O&#L
[Ujodudets, vyl 1lsdd bkhdssdwd &scklks bt
L 2Oy AdBfQ, D, E,Fu OSdds tsBtcOL tsd3, Htod L OH Odads
HodY jdedw Mmizh jMmlsalkzjls ¢ tsdzlsd dzlz © da Biz® P, Eiglats
sBtcOh Os h da (48) ® o jtodets] tw©0Oo Jjdzmlseats (|
Msslso jlshsoks AEA cEHBEEY0), O, L doydl,
H-9'" totsy H j dz0.
OO dydy 5 fklsy &5 (ftOaHnO, dzj MC Gd

fs5C0OLOl! o' t6ich HE daz®mE: 0, 2Y 0,6, 0. 1 w©d =&
or MsCdr tOL i3] wdetzigvsn SIOA@HQYd tsyJj o d H dats,
BEHEZIs dzddzj 2 des L QadMmddzr Eyj wOMMdssistcj dac

Lise j o) H jidadigd £ .5dzd ud fglsly 5 OMiE@ dxedzls | toj h
(45), (463 s0¢=0jH 0y pbliifi Msodydd oMt
or Mslsj  btOjCltstedw GBI jSIO f tsddsfls: s
ks Msslke jlssa ks h Ov AdMissogH j (2O7) BOIls 6 d1

[ 5C OL Olsj (zOMpaBtslsted &3 MdMmisj Bz EktcOo dzj o
CodW dezteOydd ziy)f B8 3af sufWaidd yd j dals ' fdztd d o j
da?eomMjeHO BHEIs t©Ood dezcdze, ylbsts, M kZyyl
L &ZOYyOjls dOdduydy dkdjesr s MmMstsdBRss v6S
BOted yod, tByjodHdsts, o' ey H | d&zO.

1 d s Istew 20 twOfmmBslst ddz j ts ¢ tc @od
dzj o " tots) H j dzdzats 2 H dzw Hisfls Ols sy dats h Jtets € ts¢
nOOSIsjtedy 7 HdW ©jOd d 8 MdkzoOoyd?2. ( dx
BsHjdd (42) odaj fdsmCEsmisd otdOh jddw Oc
or 9 BH, ysts omsOHlsazd® o OpdHd E&OR jiz¢ ( 4
Ltejdzdv jvY fteddzydf dOdz des?2 t©OLtejh ddBshisd.
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{Isd3j YJ dzdzOW i) dze &z dzw to dzts ) s f sflstetsj
zt)- 2V =0, fJwdosHWhOW ¢ sBdkzdzjdzds Mslss
fjtcotsds EZtOodzjdedd MmdMmisjdzr (47), tlsaljy
ZOB &zt HOj Bsets tBI jCIsO, MMt d® Mkh j e
sOStsets Isdf O, sMc&BPdtzd &l dusd gOAl9d cor
[fejHjd dd j §itthfjSkdor o 1lktd dOftcOo
(43) Bl fowBskzetsd d'n C(StteHddOls ¢ MWjt

{ OmMMmdBsslsted 5 ZtcOodzj dedj Hody jdedw tsBi j €
jIR-Mclse jlsMise j dzdzs e jseteO¥NdujmMSdy hdtets
sls yjdzste® | jdBdzd. 1 SOyjMmbej hBsHjdd §:
sBh dgsfls! CBsHjd dF & ftejHmMisOo dzj dzgd?2 () |
cOMMBOIsted o O Bs?2  Le@H Ofdp)ts dtf tayffdlsj df tsfitlitejH o dzC
BsHjd ¥ MdzjHksh jets fodzddtBdOd dsets o dr

N .
j (t)=j ) +aall(t-ty),
i=1

=1 () +aa" - ) (49)
i=1

R(t) = R(to) + :Na'fafR) (t-to)'.
i=1

1HgM, N, Np -fstewHsC §sdddsdko, f§teddjoc
Lotsdzs ydd ¢ adten'ddd®,- §tsdzddtsdtdOd df j ¢
slssyHifMlsody jdi § Mt MStstesmMiswdd B j S5O
ftesdL @ SH dz" - .
RA3j W ) odHLE ZtcOo dzj dzd W dL d3j toJ ded 2 (
fJtoj d3d dedz" d3 Mise zOMdzts f e ©o d dzO d3
X=-Xsinl y+Ycod g,
y=-Ysinl ysinj o - Xcod (Sinj o +Zcog ,,

z=7sinj ,+Ysinl jcog o+ Xcod yco§ - Ry,



164

X =Rcog cod ,

Y =Rcog sinl ,

Z = Rsinj ,
(chglopRy-Cststen ddzOlsT  dzO Yy O dzQyz ss Is iy off i kaef) d3 fipofzimils
Csostedls! ts fsMisOdztso € j 5B tc Ols dzts 2 L

st Rt )= (t).al’,ad’,...) t).al,al), . Rt).aP,af ..).
[ ddzj OtedL Oydw L OHOUd ftedetsHdls jy ¢ o
dst IR)(tk+l):|:(j IR) (tk)ds(j IR) (tk)+q(j IR) (t).
dz(j)(tk)=H(j 'R)(tk)dS(j 'R)(tk)+X(j)(tk), (50)
=13,
)l NS & ojShstesd
dst P (1) =(d ft,).08),dad’,...d (t,).daf’,daf’,... oR(t, ), da®, daf?.,...),

cHG! Pt) -0 Clsste dzj dssH§ dzd ez § o3 R (oo Q B islsst
d dzfistelz d3j dals O dz dz' &V - t§ K s dattsf Iz D v L ISR ()L o,

d HIR | wostedyder j St WWdyuydjdds' ( BOted:
WsteBdtel j B j Mid Omdts tOo j dafjlso Ods
d (1) =d to) +& dad)(t- t,)',
i=1

d(n:d(%)+gd4”a-%y, (51)
i=1

NR )
dR(t) = dR(ty) + & da® (t - t,)’
i=1

d (46), ftedojHY dgdt. 7 € CttsteHddzOOd

O dz2OdzdL Hteddzydti dOdz! des?2 ©OL e h ddBsmisd
¢ deso " &5 f jtoj o3j deder d3 Y BSLotsdzV s dzi M¢ ts
dzj dzZOB dz* HOj d5' 7 stcOj Slssted?2, o YOMdasmisd
s stcdz" = HodYjdedwr B j O ) )s e dzGsfipdiO sty
stesd3j bktsets, MW jtedyijmMSOw dBsHjd Gl dzH
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sBEkzMdztse dzj dzdzz® Eyjlstsd3 fteswWeodzj dzgdwv o dzd W o
zOeo dc Oydd Hodykzh dr mw sBl jClsso m dmy
dzOB dzt HQ (@G ¥ jJ L OeBtcdL Bdzlsdz" = yJ dzj 2.

1 O9 j th OW s d mOdzd J f smisOdztse € d
cOMMdzOIstcd o O d3ts 2 LOHOyYyd dzOB dz¥ HJ dzd W, ts f
Mo s2Milse |, slssyHjMlsodzw j dii3dsds M f sdzv s &3
dzj st toj H | dzv dzdets dz@B diff GG B WisBil j CIstsa sis
mMdMmisj " [ 8. vot2fmlsots 1 Ists Atstetsh 5 ( dzdzs fi

[ OMMdBsstedd3 Y @3slkze sdz! dzpzr A Mg g v S
fsdsydd, ubt dLBtdlsj d dov Mdmlsj O Msf
WO sdzsy jd s0¢, ybts s M dys@RdExmigtsz
RZ=(x- xX?)2+(z- 2?2 (ted MiB&®E S R,cRp j HOdz detsflsd s

MsOdeyd-X,565t6H d dzOls x? a8 i ¢ttt d dzOIs™ o ststets?

A

z .

—~ ) .‘.

R ]_//” R "

’// = i o
- Lo
. et /‘.\
7 £

e A, )

v

{ d MEesBESdd MseOydY ddse st ¢ fistj g0 d iddssls de O GrHsG
4iHj2MsoadIlsj dzt detsj d dgded ditsj ff sdztsy j dad

g ydlsow Hdzw fttshistslsr |, Ylsts dL dzgj toj daed v

tOMMd3Olsted o O sr  thtzgq sy Blss OHOYO BYJ
ZOB dz* HO | BSGs ©BI jClsO o ECOL Odedzts?  dais
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F-L dzOyj dzd v tyj dz€ d S &, HigszOlse jsle i g & hs0h, d jO
HOdz dgtstls j R = BB IR y(Btx@)2+(E 22)2. Jlojny &g Wic
G=(R - ®)?+(R,- ®)2.
USGHO LOHOYO ttyjdSd SCSttstcHddzOls dzOB dzt H O
LOHOYY

&= argmin £;G, (52)
CHSF0 j st ) © txa5f SrREBMs Oskdo dHbE bhdse dw 1
KG _o S g
pE e
dZOrtsHdd, yYylbts LOHOYO (52) ddidjjls Hoej Istsn
=X E=7

£ 2272 x1 + x(x1P)2 - x(z9)?
- (22)? + (x?)?
. 2xx2 22 + 7(x(2))2 . 7(2(2))2
] (27)% +(x®)?
SHEO dL Ctbttt' & (fjtoOw) Mmtslke jlfilsaizjk
dzdzd d3ts d3iz tcOMY sdztsy J dzdztsdigiz  ff dgts MiS istdStefs Gty
(edMmBaES 1 OkRjlsdd, Ykt Ll Hej dLBE]ts

dBBdzts ) 4 Mise 5 B ' dzfs CBdzlsd dzz ©Odz! dz" df, mdzj H
Bzse st S Miste ] BBOdz! desisd, O B fwddydy d Odz'
L OHOYd.

) SCOL Odzdzsj o foddsj toj fpdsted igOatss dzs @ ls O
iz yOj qdzscHO dBoyjls ftjHMsOodvils! MEBs2
tfe M dreB?2 CodVdebkteoydj2 d udmhsd flscd
Hdw feshisslsT d &OedvHdshlsd) . 1 d&jflkj f
MdBHEdY, SCsScHO MsOdydd kiis0Odoeddds @l
ftsojterndzsiis! &8 1 jdsdzd, d o {1t Mz yoj yc
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¢co¢ B ' cfisH o jtorndetslss 6 & L jdRBdzsets h(
Bdztsy j Mlso © otL By der - O.f sdk®F §dzgd 2B BOL 5 Wls
cOMMdzOtcdo Oj d3ds?2 L OHOyYyd dzOB dzt Hj dzgdW G tcC
fsdzef esistcOdzMiso sdze MdMmisj &3 MisOdzyd2 W oc

4. 3 vuj budfisddjSdedztsj] dmMMmdzj Hse Odzedj L OH OYd
Bl jCIsso HokrnCBtsteHd dzOIsdz" d3d dL o3

lted dMMdzj Hse Odedd L OHOUd (42), (43) BLEH
o M¥jtedujMSdn CtBteHddzOBOR (50), COC Bt
ktcOj Slsted?2  Bdjj Cttete] CIsdazdo hledL iy
difmdzj Hseo Odedv Z € OC BBdzjj Efmss2ydelks ft
o' ydfdzj ded 2 .

v CtdmstekzCIsdodzsets tejh jdzdw teOMMdOIs
dzj vy Mot2flkeo O dzOBdzs HOJj dBsfylsd dzj HisMIsOls sy
ysts tjh@eadyd shmbkh jmseodv jlshv o Ekfdse dw
Ctslstster j fbkh jMmise j dzdzs o dzdWels 20 SOy  flse
ftedyd dzO0 BeteOdzd Y dzdzts?2 ftoed dzj ded ssmisd 9 dzO
dzj dzd dzj 2 detsfyls: dMatHds?2 L OHONJ S dzj judzts & j
or ydmdzj dzd?2, Movw L Odedzts? ) tcecteOded yJj dzdztsfls -
O dzj sBRrtsHdBsMIs! ftetso jHjdadw o ydimdzdlsj
otsftes) & CtdhsttkzSlkdodts?2 tOLEj " dBshlsd
O oo dzj datzryd dzdz) € O& Of tcdtstedzr » (Isj St Is
(ud o ddefissOydsdedz” =) tyjdesé ©OL " ddshisd
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4.3.1 ¢ftedtedsy j tyjdSd tOLtejh dc

lzHj i3 fcsotsHdIs! Oftcdtstedzz tsyj desS 2z 0O
(50) Hklsyd Mddekdtedzsets OdzOdzdL O d 9] to
ROltedy BSsHjdd (47), ftodejHY gedas? ¢ MW j t

) fpd azlz  dej dzd dzj 2 dzs @B O udd MY BB Bz
GOLjh di3sMisd BEHj&B ttOMMBOtedo Olsf j g o E
Emlss?2 ydosfmisd dzddzj 2de” 7 tesyj H Iz todsfht)) dzd
dzj f sftcj Hinlse j dzdzts Mo w L Odzdets 2  fy € ts dzjousdatich IS
Filss2 ydosflsd MAtHJ®sMIsd dzj dzddzj 2 dzsets
s Pi), C0O0¢ tjLkd OO daj MStsdzr Sdn  § sfd
dsl Pt,) d Mmesks jlsMiseaksh j2 (ot Sldiess Cd
jhjdd2. 1 GCOyjfsej Ofttdttdsets §OLC
BEHj &3 tOMM&zOtcde Ols! ydMmdzs tsB k& fdzsE,dzj dagt

o odHk bkfdssghlkgBliicdlsjtEOuns cHddshlsd
losd ydd Gfctdscs ©jih jddY ftjHdkoco]ls

fszbyoj 3 2 f dhMyfsd L seOddd &3 HdMY j eidsc
{ Offislsted B S sdzj ydets gy tedzgz ¥ BsH j dzr  Isd
Z = Hds(t.) + X
fl ftetsyj H g2 RBBtsisHO dzOd B dz' hda C o OH O
HTR 'Hdét.)=H R 1z,
CHR=M[XX"] - dzgj 0" tots) H j dzdzOWM[] BOBHEE GBSt ( BOIS |
sy dHOdzd W) .
I SOoyjfmbej Ctddyjflse jdudets?2 tyj dzl d
syj dzd o Ocdzd w ds(te) j E s je tcOMMBOIsted o Ols ! Hd fr
D = M[(ds(t. ) - déft.))(ds(t.) - d&it.))" 1= (HTR H) 1, HJ OG sdzOdz' dz" §

Clsstes? HOSIk ftjHmisOo dzj dedj & Hjdilg stcdpdf
Cogf sdzj dels 0 jSClste® Mefsswddy. [ yds t
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fesyj Htodts?2 dsHjd ¢ IsdfO (30) , dS(te)o s ) e j +
Mistej g lsmw (5 o jteswisdshlsd) ¢  dzstcdOd
COMY toj Hj dzj z@&Y ofdAkWEARMS s HOYV s oL By dz
ddzls jtco Odzse, o Cwlstste’ 7 ] L OHOdadets?2 dzOf j
Ctsd3f sdzj dzls™  dsfle).C Is tstddEg dzO0f ted A3 te, Bs Y dz
df(t)I [ds (t)- 0.7/D, ,ds (t.)+07/D;] M o j W Isdatsfls: &, tf
O (t)1 [ds(t)- 2Dy, ds(t)+2Dy] 1 o jteswWisdesfylss & , f ted
d&(t) - sy j RO S 5 BY s dzj dzlsds(ti) 0D C-ls wi @B dzls WO s t
ZOStsHWh 2w  dz0-2 f N jci-E ) didsdsdze yO. [ Mtset
dmMmdzi HEzj BBs2 L OHOYd dij jls Mz yo02, CtaHC
a,/Dr ¢ R- Ry (53)

GHgTl o j dzd yd dz0, LOQoadMmwh Ow lIs L OHOdzdzts?2 o
Dr-L d2Oud dedj wdMmyjumdd (Meslsejlsmbpzshyjd
ttOHdOdz dets?2 CBRidstg) Ris'. 2O YT Bz E O tsOH d Odz' o
94 ¢ Ble)PR; -teOMMIstsW dzd § Gls yj dzlsteO® 7 j 3z H 1
d d3g Is 9 odHI, Yylsts f dzsm€C sfls GtedL tsdzls C
tcOL HJj dzOé tsB dzOMlisy) Bts YdeD ~nts Yt jj "dgd dzd 20 sL BBy d
Bisy dets Eostedls! , Yyt L nokswwds d 5B dztso af g
fjtcjrtsHOe Byjdld ojSltsteO MsMmisswddw duL
o jtosWisdatsils: ¥ . 1ted {lstsdz, CO¢ fCOLT 90j
ftcOots?2 yYyoOMmisd dzj cOo j dzMiso © ( 53 R- R tegd hy, M IssOe
N-LdzOyjdzdj o Mtslsr ©BI jCISO Blsdatsmdlsj dz' dzs
RABJW © odHEZ oMMy MmMC OL Odzdzts | , tc O d3s s
Msstetsds . 1 EkMmis: Bl j B dfORjsH fipth)els adgOls fipls ¢
sYyj dzd o Odedw Mts Mtcj Hdzj § o BrtgDKs d Wdis cdp OFs IsoCjdk
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cdzj fjtejnitsHOe ByjdSd o Httkzake o) dbdNls:
Bsyjls Brils! dzO2Hj dzO W tstcdilz dzts 2

2hy 1 2 2 1 /s 2
P= fj- e (t-h)7/2s% 44 — Fet 124t . (54)
0 V2ps V2D hs

LE OL Odzadzlz & o jtsWisdats s otsL 3y dzs MY
fsCOLOjdzvw EkMlts2 ydetsmlsd tOBBIST disj tOy
tejhjddv, HBYBdddlsjd' dt LOHOshdMm! ftod
P>R, (55)
GHP -9 ydMmdzj dedetsj] fts L OHOdzdzr &5 ftcj Hj dzO
[ Of dzOfPO; dgjeX sststetsjy Ctodlsdyd MEsj ydmds,
ZOf ted d3d N BZOIs et @ O j d3ts 2 L OHOYJ EHtso dzj Iso
Ctodlsjtedy MasHdBsMmisd dls PteOPdrsdede’ 7 oty
1 tod dzd 3OW o s o dzd &3O dzd | Mo S Y detsfyls
ftcj HMIsOo dzj dzd 2 , Btsy dets  ff tod B dzd ¥ j dzdzts, dzts ,
Atstetsh j2 Misjfide 8 OHJCoOREZORIsd J tctfdzls gzts )
sBl JCIs dBsyjls Brisy ftwwdudmdzide (s or Msls,
st Blsdj IsdlsP,dijykt®ordda@ysj dsdsi M sMisB O Is
Fdzd o j tOdz! dzts?2 R OtcOCIsj tedipjsdfS dg.2 MmdMmisj 3"
4 kZyylstsdy dL dztsy J dzdetsc s, dsy dzes G tseo tsted s
weo dzw s Isfpw Emdzse dw d3d , fsLosdzvs hddzd Of to
ftesmistcOdzmlis o O sB dzOMmis d, ) Ctslstster n G C
tcOMMdBBOIstcdo O d3dts?2 L O@ O(Y4[2 }dzOB (0% 3 ) dzd Vv d 4 1 4
tcOMmMyjlsses, " OLOSIjtedLiEshd] tOLtj" ddhisMmis:
{HAzs 5L  yd tsdzdzts § O ighPdztslds teidfj ddzd jnd mls § dsz  dz
(J =1).
1 z2fMmls! Bt H j dz LOHOYd (50) N; 61 dy Bl tod
Nr=0. t Ofmfistslsted 3 tcOo des 3y tedztsj f teW d3ts dzd dzj 2
orMslsy (LHiM! d HOdi]J YoH f(dVisdjd cf
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Hod>yJdadd, W ditsdzd dzj 2nalatgts fiddsddzty iy ddidgddz! dstas
fts Hize] Btdz htsegts Ctoze©O) (5 dzOf tcOo dzj dad &
o Isjujddj 300f) M ddzsjteo Oescg 3 1.

10 t6d &S jf 66 0L Odrr L dzOUj dzd™  HJ fw s
sBbfdse dzj dedesis d dastc Bt OGBS HH s B s
5Bl jCISO 20d3/ f) ( My desh dgOW ced dzd ™) o 10 B/ |
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