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sjfijte LisL zd3' dzts, we ftsilste’ Bdzs dztstc d3lz
h 5B slksted B30Isd HdWEL 2 dzk OftesCmMdBOY" ¥ .
ftoysiM sBMmMizzcsozo Odzgdzy Mdz'" H ttBLEEWHOI E

&, 0=, ®/n-pkin=|v,O)-npl/In . )
J SdZzOMmd ydzO W sted3O detsted3dzo Odzdzw & yJ dzls
Jfjte dzOdzs dzOdzj ¥ dls! o ¢ dzOMisd detstedBtseo Od
&zofm 1 [11. ydmists MlstcdB S tsif sH ' B d2' i{O}
Yy Wdo dissfijlelg 2 ) Ltczydzes L OHO9 Olsd i
sz odedzv H'
- 09(n)= [ O, dz)flu +2)- plu)]. )

1 9 J tedzj di3ts o Oc Iz, h 5 WQfutds o d LdziaQ By d o
‘dels § defd o desfyls®  ezj dz@ udeged § Bz p G § oSy f
we yjg fHted2dwlss HdYW BOte smsdS Bz thteginig
MsOdz' 9. vkl oadSttedMmisOdts ff jtoj 8 Oclz d3j Istec

Il JStstedmMssolzy yd Lo' wLtsC f(toExjdm o (3
stedzOdz' L so Odzd?2 ftetsyifm tBMdzzctse o Odzdzy (

CW=exclye)-¢"p. ©)

lted yY! sk dzOGOHIEE hts ° dzlsj ddfiff o dats s
L OH Odg' o (2). 1 Odzd " O ‘ff lis'sfiyw Mtz B Y f fisdzcpls[dc St
odCtstcdmissozs yd dzOMmlszy dzgj kW e dzjkdgdzw W H1tcO

O, +1)=(-u)t, 0 -D=up. O

[IsY ], dzts to d3ts © O dz(f/2%) LGOI jlsi MY s j tcOlsts

o dJetsB dzv ° o
O p(u) =57 [ O° (u, dz)plu + &)~ p(w)- ®)

1 Okzo Oy d di3ts, ‘ Yy MmMEelskizdagisodp sh g @& @
zO f tekityte L ¢ dzv H O Is+ Mw o dstcdiBtso Odetsdzlz W C
E ={u=k/n, k0},© o j dzd yd dzdzo figls e ¢ Hazs Bz W OL ts9 t5d
E,={k[J0}. sOC0O MmMEzd h odwedzw ' Is: mMw HEY] ¢
Of tesC M BOY' Sy HOd g HdzEEtso z o O dzdzv .

190308 yd dzO0 Leo'wL ¢ (6), wed?2 Hdov
odedzwH"

exk=p+el, ' ©
dzj cCts sBYdmMdze f stsfpy MY | O®IststbtctsB dzv ©  ( 6)
Lou)=¢> LQ‘ (p + &u, dzx¢(u + az) - ¢(u)]. (10)
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sddebdv cdz fls! ©6fjcOsscd, "t osdts d
sizls ofnj jtjHBOY) fetp, [[OeH jedCdsfiigO IsHdd Walz L d3

ftesyj Mz, hts odtetse dzv * |, wed?2, we 9' HBSMR
s jtcObtesd Hiczesets foEWHSEZ (9 BHASEKE' HC
L'¢(u) = a(u)g'(u) +1/2 Bu)¢"(u) . (11

1o jHjdgdg2" (10) IsO (11) LH"2Mmdzgs ' Iss Mmw
U 2 dizstc O -WHEHEES Us' j M is
Hu+ )= g(u) + 2d'(u) + £22% 24" (u) + £°6, .

[lsYj, O HEhdlWkzgdaPe n ]t st
Ofd B stslsd ydej We dzj dadzw
LE¢(u)=£"'af,(u)¢'(u)+-%B;(u)¢”(u)+95. (12)

31ecs ]9£|—>0 mpu € > 0;
ab(u)= LzQ‘(p+eu, dz), Bi(u)= LzZQE(p+£u, dz)
3fjtehd2 kO HiBkzad?2 dEsdj dls o j dzd ydded
1 Oko Oy d&s, Mt Ldsek (12), d0O¢ @sL dgdG
LOoHWECd HATREDI ¢ 90 d20 dzf bz
vdfite fedfkzmlsdd®H 0 hdds offj jdis"d o j dzd ud deq
seMdzkcso ko Odedz? HGBYEMS O Is! OfNdEYfIssisdydz
1: af(u):= LzQ”(p+su, dz)=a0(u)+€a(u)+80£,
2: B;(u):=LzzQ£(p+eu, dz)= B(u) +6,
‘LU ded € OF YER e YizdedzBBY  f to d
sSH' CwjW' y' ‘disd o (12) fwjHmlsOadds
a5 =a*(p+eu)=ay(p + au)+ aalp + au) + €6, =
- (14)
= ay(p)+ £[a(p) + uay(p)]+ &6,

B (u)=B*(p+au)=B(p+£)+6,. (15)
JujodHdets, hts dgzdzt s d2 ydaj dzls dzfzsz L Oz #
(0=0W H tQtgp+u, dz)f j toj Iso stc*Q° (5 dzpv vdz® ° mMftcOy’ ts

B OdzO dzinde(p)=0. 3 :
v f" HimMedgSC E2,- SEdise@B jJ1 f § ykze Is! Ofmd d&3f Is

odr Hdztbets G jtcOBO, hts odttse dzw (10
ftesy)J Mzotee dzldzy s ( 6 ) 9 dz2OMIskq desdzz o d ¢ dzw ¢
Lfg(u) = Lp(u) + 6, . (16)
A J w e dzj dzdzw ‘ ‘ odr  Hdzdd3 L O HB

O
LB ydg MmlsH ftesyjMm' @ BMdzzectsokzo Odzadz? ( 6
Jtodzh spAfe@zB j SO L Y jtcOltstetsdz, "t odtetsB dz
L) = b @)+ B )
b(u) = a(p) +uay(p), B=B(p).

JteOdzd ydzad2 HgWEL® 2dzad?2 ftetsyjLfiPo bW CsH dz
tc' odagtso Oy desglz yj dzelstclzo Odzdzs o dr ' HdetsEts ff tot
ltod Wttodilzdzs 0o Odedz’ ctoOded ydets’™ Isj tstej d3d
Eddsoz ftots LB' ydetsMmils! ftsyOlsSsodnr L dzOy, dz
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bdsso © kO' OCd2 odcdzvH
£50)= %),

OBts 3y o OmMddtelsyilsd ydesdzz o
4: x°(0)=p+££°(0)+£6, .

[, © Ekddsceo Of destcd3lzo Odzdz? (6) HWEZL
I sCtsdzdy’ Itsyp d ctE'hasdztsio Owdfso © 4 :  dzf L H® ]
ftotsBdzg B3O yJ dzlstelzo Odzdzy f tetsyd Mz pHs Mk e 9
L Odzj ) dlIs! ' Hl dGOMRIHz] 2 das ¢ i3k o Gegdipdzlz f two 2
CELERYHO Is' MW k& odaEdzwH" :

cE=ex*lt/62)-&"pl0). (18)

I JIsj ted3’ dzts o Odgyt) LLCdB O jlsdzdEw te' h J dadz¥ o5 4

tc' o dz¥ dzda"
dp(t)/dt =C(p(1)),  p(0)=p, . (19)

w yj Mkl ad?2 &sdkjds k yj dstko Odedz
sjfjte wodlsd M’ odH 6§ jttOsctd sy,
(10)): ] o

Ligw)=¢7 [0 (o) + au, de)fplu + &)~ plu)] -
~&"Clo ) '

Ajdestetso Odzed?2 ftotsyjfm tseBMmdzzetse zo Odadzav L

(20)

" H yomikz, odwede mw dzj sHdzstc' Hdz2d d3 k& Y
LodyoO22dzets tsyjodqHdes. ¢dzy MsyoOlkSlkz v tetsL
OmMdiBf sslsdydes gz OdzOdz' L * . H@9 B btd" fijo &
Ctsdzj cOd3 o9ade jMmMisd fjtOltste ftesyj Mz, h ts
d3d da’ dzj f tOo d dz' dz' o dteOL d . vyd It otdzd
dzj ¢ C s9 Oy dats, yqd Ists otsded dzj fYtsd3' Isddzd
MC dzOHdz O, d %3 LHO' Is: mw.

[ O yq Htsdglplétﬂlscpﬁ{]dztsdis OdzOdz' Lz o dtetsB dz¥v
dzj o O Cts Blstcd &30OIs d Ofr]c[d3u’lstslso[udzc1 f 5 H Odzdgv
we s jtoy HdZ s Y Ed®sed 1: 2:, 0Odzj ¢

: af =a*(p(r) + su)= ay(p(1)) + ela(p(1)) + udy (p(1))]
2: Bf (u) = B(p(1))+6, .
7.0z stedlsddd HAWEL' 2des’ Of es€ fid iPigt

Y2 HHSMH L OMtsMkzeoaOe ftod YtBRZHBSO OdzGe ts
BOLS' oM’ Cdn BOCOLES &Y Sdzj dzalsdzd & M flsj o
EOIQIC[: EC{PEIBSJOB C " MdMmlsj 30 MY 5y dheoj Qedegte O, d;
' ;sdztsctgowqmz,' M. dse P EEHA "fuls 5T O d Yd
"  HsHOKLC " S, p, MEG&OHH v 1889 2z) o' HI

UBBIZHGszG‘tsthlsd3'a HC{WIZL‘Q(biznsq)) OH dzvs ¢ igsPde@ Y
ftesyd M’ o dzj'L dey Qdzddgy { tc fitdavipls @@ ©, v ¢
PDMP (pice-wise deterninistic Markov processesd h dzOls GHgjolds) tc d3' dzts 9 C
BOts " oM €' HJtotsyj Md.
C fjtoj ¢ s5dzOdzd 2, h ts d3d dz' 9 HOdzts W )
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Hsfpdz' HY jdz2 SO ftsBkzHEZOOlsd ¢qz@2 Bs' OGR! "L ' jwie jd

€z O dzOh ' 220 19990), ' WHOLOSMEEL" W 3
Codgt j e day' W R (H 4186, 19930H@7tI§WELOH , | | |
gfjyd¥' ' ¢O0 y' ' fesedjdd fsdve0 o Is

"Yyj destctso Odets @ s U’telquntz. ltcd y'! sdiBkz o d da
s odttsBdzv ' . vkl ‘ofips iigddy idstgidzic 1G9 te@ ¢ 5 Iz dz
o f ctcsdQtzoddstdlz ftzj Odz! dzgdrm L OHOYO~ 9 t5dzC
potsdzt y' 2desetsistfc] @Ay tEHAdZY Y B tetso Odese s ff tots
qteOy 0" Is! Mw yYjtejL G J dzgj tc®ls s j€dzd) df O tors dztsizg sk
dzls
'

~@q_.8_ >

szffn]dfsqc?z L O2ftetsMmis’' "sBz odf OHE &, ¢
99" Hdgtsh jdzdzg" o dcedzv HO' dzOflskzy dzd d3 Y d dat
Lg_e W= Lg_,E (ptew .
BudMmlsj &3 tsBMAEzZZetso o Odzdzw L dzOf " 9 B3O tG S
[ s cd?2 yofqp w dzJ B c woedlsd, w ¢
sBMdzzcsozo Odzdzy L O Ot oM Cdd3 § sist
l dz' sCktesXM®@O0 4 totsL 3 oS sokzy yd dzOH tojL kz
HdMJ elsoys jH 90, W dzOtjhls' LeBLEZAG o, W
mMdMmisj di3d. AJj BEH] COdHdHOIM £ Odi3B difg t&ls O
1 OsHdzs, W LtesL iz or @y rPCj8bizdbOts(d
BOts " oM Csdsz o gYDPHC 2 qUHL).. YDl o' HAB dalz
odif OHC o dn Jotsdzs y' 2 z &zOf " o 3Ot " 9 M €
o dSstedMisOdadz” d3 lso ste' 9 dzOf " actelzf o dr ' Hdat
Q.uj ste" W Mls' 2 CtsMmis’ Mdfipdsyg DAY 9 d ydizg F to v dBts
eBLEdWHOE WwWC MmMistlsdedz HEGMWGEdz dedzv, W ¢
| . KOte! Csoaddz, wE&Ed2 LO2BO  Is': Mv wsLoadlsCts
LOatsls" dzsfpw  f jtejo tedlsd " MmMkzflzlsder " " Hj ¥ :
HdWEL © 2 dets’ Oftf ldctisr& Anfigf Isizowydzd - mMdMmisj d3 (lsts
jomsdzgEy' 2 Jlyr) odte'"hkzoaOkd " d"* (Mkzfklsdzs )
Mls' 2¢ " Mls+ odr " Hdets”™ 1 bk ftodf &8 ] gzl ' s
‘"HetslseaCd w {fjtoj CtsdzOo mw £ fsLdlsdoe dz
UUZBQIzaGa ¢t dzr €O tesB ' Is Is © o990y 0O
ey J SIsdodatst . wdz" H L OLdzOydlisd, hts r j d
aq’fr]isQIz BOI ] BZOIsdydzze SCkdz Iskztclz, Is

m

L dz2Of " 9a 3Ots " oM+ Cda3d ¢ J to) dighzQ dzdz™ «
s dad BZO° . A2 dOftw BsSE L OtOL HEMC
fr]JQG) fsdz Isjrmrdg CO), ', dO dss HIEzc
nOMisdyds §d dsBd §6E00URT O (&)
Metsgd ©J LL B0sets yomkz, w¢ Blkdzd oc¢
W mklsls® o 5 L Oc Odz dad Is d Y d
fJtedsOdz] dzls’ o . C fJjte S sdzOd
dmw mddj Bk ey bs datd@s d s § &
alsQJdlszH@' sy f cdztc tsB gizf W' &y «
o, L sCted d&3O, L pERPBted ml
, 2004).
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1 OtOHd MftcOo jHdzde sMis’ mMdz" H L OL dzOy
f sdzvH' 2O od dsd3dd stcOQoykzc o L §fsLrdy'
dzO0dzj 3 d lstls tels.Cllz., i’ gz B OGS ez Is' dz2 ¢ d d3t
hsHjdadzd m St Odz' L OYy' 2degdr Cdzsf slsOr 2 Y«
Lo jJtoedzz o d3sE ko OGlkz dzO Isj j tc ;38 dzy il d3izr Az B8
ZO0 Whtodzdzd Hdzw fHtsdz' desd3" 9 stcOo ykz¢e oO. v
dzZsoddzsd o HECtdllswdd. [M! dgd dz 2 EHOdzsMmY

1 ftwdCte' Mlse CwodMmMlsOskze, hMts yj o° HEC 6O
1-2 2 dOBdY jtoj dzyt whR, HTtlgd®os wi M. WGP |
Htelzy d dzO 1 " dzO: "14d Y SO0addiBsmw & tesB sk
ZOHIss oyJ HjtejlsddzOs st mw L dzOh d d&3d " .

s tsdzd ! Hc)adzls, Ctsdzd v tsdpdgts alaf tizte O dy,w
odMmdztse d o c''flsjLlkz ft d3®23|zlsdz aquZ'
Ol’d3€)|sq’ﬁgmuls*ﬂ H' Wdz dg' mise sO fj

1 0ftedC dzOH, o' dz MCOL O9
woogkdwvesyd eLHBOey t' y¢d |
1, hods  Hiy dzlzty s - fs t©° yy', U
oBHY O yd '~ 56 dzv H tsd3, L GOHLIz®
disd MmdeBd MzftesetsHykzE yddz B Oty
2
te

TEH O TS
N'mﬁ

Is Is
G,
tc
S
9
H

sHdl: BEld & MdSsd, (s i
f']dZ*‘“ls‘fDW' ¢ dzj dzJ LOoYHd dzj lz

s s WX

(7 ="

L
Uatstcu‘fnlsl E XX fsd sl

Mmmhls sdz' Islsw H dzw d3d dzd LOotete fdgs MY to s
f sdzseo d datzts 1889 d&3d L 1 " detsy fetsojdzd o ¢
O yd “‘c@raén O ffls'"d3 k& s0OdzOH " , £ md
LOf totsh j dadzgv 1§ tEESVdgCMriacd® [ ° d3dz’ s O (v j n
idf;dsfg"dz) v o sltedd30e d@tsydzde ' Mist  yd

Wu‘ .
1O ted ¢ dayySSC 2199 9 dzO BSHddz Isdy HJ d& f tod
tstsd3q’lsq’ fMtsB OkzSCsolz §jdefp’ ¥ . w tg) dz
' dgv 9 tsfls @dedz'teds Clpd fdz@FH 1.9 929 dets €, L Woft
YOls ¢ Hnls X'l Islsw z ANcOdzy "' L WicOdzylzL
OdzuIZLJQq’d30[ LOCEMS Od3q , Hde dzv ydm!' 6 I
HdMC EzMm' i fgts ts fzts Iy B-tis Otc A @ Oz  dz dAsG @D .
LGdZJ)]CfISJ ® H Ibtets, w¢ ftyddOlsd toOn
L SHdddy' . l1tcOo HO, LOdzdh OF Is! w9 °
JH&ERZOEC, wC o' HBB, whikzfm m
dsofsted uBYWSHEH' "L yYydr s 9 By dzO 998 C
Mistsdz' Islsw, O Tt @dzdz't d.dy0o2 dzts

i sLd3 i ok yd dOH §fjtemtf jSCIsdeo O3 dzOkz
ftedtesHdzs, dzj 90OcGOQoaMmw. 1 slstc' Bdes BLEdzs tofs
o Ofmd i3tfslsiizls d QdeO dz’ L ° flssm OMmisd ydzd »  MdMls,

f 4 ted d3d & Odzdzv d3d , odSistedmissolzs yd HJdotso dy
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st jtcOBO ttsLh qtoj dese s ftesyj Mz dBOws ' o Mm!
{ . fddelsyg dzj 3.

t OL s L Is d d3, ZO Its?2 yoff ¥MmptwjH dejsdedz
HdWEkL ' 2dzk OftesC mMd d&zOy "' & Hodzw dzOf " o thOteC " 9o
0 203 (1995)).

So ' dzj 2 20 dBsdewVis@Ws'dy . Edisseod Y dllsw IO
fls d d3lz dz & O dzd B O O dzdzw ftcsHise Y dIsd dzOh
1 " dBBde' 2fmtsd3. jred® BUYZ dess tsiyWistde dilz dzs @ Olsd ff tets @
dzOf j toj H. w OO0 fsdttOdRO, f tod tctsH dats,
XXMssdz' slsw) w oL yOtczo ©afmw E ' HREBH'
ZOf * 9 BOWS " 9! € d did fJted &3d ¢ Odadzv a3 , L Ofr
n Ot ®Yls Oy 9C ZOH j desé s ftetsyj Mz HBOws ' of
[ dodtedH j dz€ 5 (4 g yy dzv ) . 1 e te Oded ydz Is
dzOf " 9 3OS " afMm! C dn ftesyjm' o ) Jogdz HBso
oS tstedMisOdadz? d3 S s j demkz® ytsets s jtcOsteO,
OfiRY Istslsd ydese s OdzOdz' L Iz.

Cc Bkzo Ekfjodzgjded?2, hts odStstcdMlsOdadzy € ts
OfmMd i ssisd Yydets @ s OdzOdz' L Iz ZOf * 9 BOWS " o M ¢
OHj C90OIsdzgd?2 " HR' H.

[ "2 Eygoae"BbSC dzj ftsBOY O fHtodmdzzr Olsd mw
ANcOdzy ' ~ Bsdztke ‘lsyditdszr EZ @etsezf tefdzs j I&2' dzff.dzj B L
By dzde ' Mis! it fdmOlsd dOh " { fizjtds] Hddded dic
sO udp.dh ¢ sd3, LO detso sk ffn j dits s "L L Ofr
s jtcOlsste’ o .

C LOftetsy sdzzo P ' fisdas b jnfgts thif de@ffifpdsdz { ff dz@ dz +
ZOf d NMOdzdz" BsdesctcOW " ° " Stochastic Syste
L3 ded dzOMstsy' o ZBREBEWCOW " W " Stochastic Sy
BzdzO wiikBdz S50 0dzO 9 dH Oo dzd yls oustic z\Walzj |datiz?
WOL e se s (Margmg lPtsasdzSpace)yy OO " W' tedsse O
sd ef!' €' 2 hewsd L kjtst'  22dts tedtshlsj?:
Zf dzj dedzv BOtwC ' af Cdr Is O] QEEAdsojdgjtal,” o
ZzOydlsd, s OMddiflslsdydz W Oa tstptgts UzjChidd
LotSHdI! HBs BOtws ofMm! Ctsets Stk dzj des e s
dz sOIs. 1ted MsMmisjtcjnjdedz §° Hdgdatsy d &z
dz o zOMmisde ' Mis: Mls' 2¢sMls*, &, s Mk

C'dz €EBMBO" Hisfdzg' & yYydmdzsds M sMmilsj tc' @
OHdets™ MdMlsj &3d.

2 dght, hsdzO2 3 dzh Y 9 Oy dzde ' o3 ttC kzo
iz

NN & 0

78 NE,_QgUEC AT E

SN -

fdzj dedz? . 1 Ofted S ZOH, MEj&O kfMjtjHd d
Hdzd2 ftesmls' ¢ MisOdz alz. & § Ok fdadw olsdztiyls
fdzj dedn flOdz o, odrn' HdzO Mlssr OMmls g y da
sk, Odzj kOSCwy fMlssiOmsdydkz fdhnlsj ez,

SO s ger

g na "

Bjtok dz0 Mmjej Mo dzdo ' MOk Miso g HE tzd d
dm’ fMists- OMie tf gde®M s dngfdr'ls § d3d MIS§ B BO
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o ZOMIsdo ' M "ipls! jBBOEEf o O ddh j kHdAEDsy GHE
By dkzdej LOMstsikzeo Oddz?r Odzcstedlsds' @ W OLBots
Ysd®kz &Olj BOId k0 cesdOum: ¢ Mis! of od
LSl dzgj dedz? , H v k] 2P OO &ES O
1 Odzdh O Is! v fMisH' 90ldmY, s &Olj &OIs:

4G BLH' &b [ dBisthad |Bsdscol ' O L d
tsLh diedlsd kO f§sceddedlsd §otedj BOdS L,
‘s jeftejkOoy’ T MisthPBlsy ydd DL B d BZizT i

odfOHCBatse s MjtejHsad O.

res tody ,vikldges "wdzddg. H' 2h dzd HEts f sfls Odzs
ECtolzt dzgj dzdzv MilsOdz' 9 dz2Of " 9 3OS " afM! CStsEts5 {1
ftesBdzg sz BBY" dz¢ d dzOH ' 2 detsfls® ¢ dz@ s dzm 'O My
fJtdBlzo Odzdz?v dzOf " 9 BBOWGS ' o'MA € B dstes Y dedzy J MIB C
Fdiso O OMdBYf sslsdydzsets W OLtsoatsets kChkzi dz
odwedzv e Isi mw, Csdzd '2uzBdetzdetsiaisdndzd , ok jstel jzH |
MisOy' sdzOtcdzd &3 totsL f sH Sl o fiakdstaydptdndzts  {f dep@asCdz
cOLBd3 L &BOdzdd ff Ot O-d§jlls tc =51d9 6fPj, tc-' 100, @YDy, I
ltesmMistslsO fsMisOdetso C p dzl BH BBd O,L OB S Y dz@ 58
Isj stc’ & WOLtsosSGE TS ZCtlzy dzj dadzw MisOdz o, h
J G BH dsydsdte j d3d . g dz' H Is OC 5y Yig, GHADdnd. dits d
Continuous time Markov chain and applicatioAssingular perturbation approach.
Springer,1 9 8 8 . Z wg' 2 Odzetstcdlsdzd WOLtoatsels Iz
2O " o BOWLSE " aMm! Cdr) i tc siyhj Jndzde' BiFEH zdzls) dgdsts fr
WOLBoatsets fftesmiststelz. Il " HimEkzlsdz Mmis! Yy k¢t
odte’ h jdedgv ftetsB dzj d3 M d dzedzdizy torizrvesthy (tslB 4z tistg *dz
MstcedB Ctsf sH'  Bdegd = JjteetsHdydedes d3OteC ' oM CdnA
HeMIskf dzdd3 Hdzv e dzv H .

[ M ls O dzdz’ LOkZo Oy jdedzw Mmdz' H YW hdzedIs( .
Oz stedIsdiBlz - HiY jstec ' Mz, * CIlsd o dzj . ce¢h s 30 Is
HsmMdz HY ko Odzke it 86, Iss oatsdzO, WwWC HtcOo
" Mmdaiz (OBt f 59 d dzdz " dzEBQlady)] vzt At H dB’ s iyl
HdzZW SedWHE Isjte’ ™ daj Is' dz2 €d HdzW BtcOdzd

A fteddydfd ~“~tkzdskztls: mMw d2O B' ‘' ClIs( ¢
f sdzv Is! sO Lo wLC" 9 o3 3 dzd B3], w gt L OB

[ MIisOdzdz" 5L dz2OYy0O©’' HBMskY dz' Misd ¢ @s.j Bt6" ~ H dzw
i sLkdg & yd, h s w L9 ' ® ftesBdzg g " tsG
"CteOliIslsdzs st " BOI BOISdE O, W HESL9BdzE dzC

My 3" dz2Or dzwW¥ PdzH © £ [ sMiBaMm! Cd@B Ekdz' 9 j oM
Bzydls! HBYIte HOYO, MEJREZ {(cqeHth SO sty v )dzts
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1if 0Ok stedyde MlsOkdmisdSd sthBsEEts:s
o] GBChk SELEO ] Bz OMdEfsslsdydkses OdO
Szt stctso © SO v dRBJodzsoe O. Aw f ctsB dzj 30O
Odz0Odz" Lz odf OHCtSO R B dzlz ¢ O dz I B4 todzz dz' °
HSHOKSCtSodnmr GtoOdzd ydzed- Edise, W GC 'L d&O YOO Ls™
Fdsse d  ts5¢ dzd dzO dzdzv . [ sBtcy ©' HBMABS, hts ff j
Mojd BdEZSOd L ¢teOded ydzd Bf.s sdpks@ & s b B da
[.om" dey' ded s SO 8B thkdzlstso Odz' B lssHESR o tc

1l otsB dzj d&30O HisC tste' dzdzts L 3" d&F i disdstfffsts Is of wedd
EELSEZOH' 8 Hdv fMlsOlsdmisdydds oL fsH' & ¢
ftod ¢ dzOH ° L OHOY' ftets tokz2 dzzo Odzdz?y Hdzv ¢
L desfsds. 1 4 8 0O2

n@=elt/e?)=ctle, 120, (1)

-dzstedzs o Odzed 2 f tom(),g 0, ) PO dgP.Is tols'd3H s d3ts h
f caFc=ltesiHf gz MisOIsdmMisdCd stzBsetstcss O

D, = sup|F, ()1, )
HFMDT J B tedydzO WkdeCy' v totsL f sH 'zt 1 sB 2
tc' odesd3’ tocdese s totsLftsH' dzz dz20O o "  Hte' L Sk |
9 d ¢ dV=/n):

D, ={n.@|< zn.00)=n,01)=0}. 3)
[ dzw fsBbkHtso d Offd B3 stsls d Ydzts G 15
My jidz"defsL h Jed BB OYkz. | ojHj B Bsdjdls
T, =min{t 1) >z} 3
5O ' dz ded?2 ELiSH' &z fesyjmkez (1) kO
u,(1x)=Pln,)=x, 1,>tn,(0)=0}, (5)

Is Z sl k-UL 1, K1 L.

UtsH' BBLYH' dz MsOIsdMIsdéd stsazB3te stetso (
K,(z)=u,(l, 0)/P(, 0) - (6)

Pt x)=Ply,(c)=x|n,(0)=0} (7

[yji, ®BOsyd OfMd&flstslsdydz ttsL ¢ dzOH O dzdz
Slstcd 3OIsd 'thf EB®ed y@d)d tetsL C dzZOH Odzdzy H dzw fiyls

gl " dzt dgy tetsLtSH' dzj dzdgv (5) odL dzZOYyoO’ Is:
HW J toj dzts” O dizsdgts dzgse s to' o dzv dadaw

2y ((;'I x) = a‘za[ug (¢ x+e)- u, (t, x)]— e'e au“(al;‘ x) 8)

L cwOddydsd 5 Edsse O] 1 ¢ dzd dzO dzdz" .
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lJff]ddlest(G W) OGtG(GdZC)fl(}dOZCIZ) Hsdts® H dzv  ded X dz
ul\t, —z UM vZEX <x<eg. 9

dgrzpte'tso dz' & f W fdzs ‘ Ist v iz daic B 5 O ded Y
4 M 1 zOMMts dzO (1) HsMW GO’ BJLYJts
J 6] tco dzsmlis” LdzdL 2 ftsyi RisMWdo’, s @
BCBAZ 1 OMMBsdz af! Oisets ftesyj Mk o j dzd
1 53" , mMdz" Hizelydtse 'dH jOfigs] d3ff tses Is d y dzd ~
SLoddzj dzd 3 Iz mic tizp tf zQ~ ISS@CQIzOW.( B jJ L G Odzd y
j kZwedzwe fmtsB' stczHdetsh " 9, Yo' wL Odzdrm |
1 jMm Hq§tsdz<|i315,fs'tsts1sadd3 dzaf ftwswimdeddzd MdlsizOvy
sdiizeo dz2OlIswC' 9 ¢dzHte' v [ JEBEZO2Bodyod, O
aHIzd3®9fr]W ) Y f tctsB dzj 3z dzOMmils ' dz' € d, h

dzZhistcz d3j dzls OdzOdz' L .

v dz €d f° mdzv Ists@ s, wge w gdwede, h ts
HSHOILStseadr ydzj dz' o Oﬁl;scfradgdj’ﬁtﬂﬁibq’@c@teﬂst{ljlzw"ﬂ
tcsB tslskzl h.dgC O ['8 fifls. | ¢te[dad[S10, 189 5w/ q °, L ody
widzg Milse IsO ff sodeslstss o dC¢ dzOH j dzts l]’tslquHIz
CtocOdzd ydzd = L OHOYOr HdA&zw HIWjtoj dzy' Odz' dzd =
MisOteh d A IS’ Is i dzdHrdzw H d wig ' ta j ddisyr) 1900ds Gols  te° 9
Odzeg sted Is o3i [)ed lefiSCtodzd € © dzj § cd H Ols dzd 2 .

1 sh2C€d ftedS StcH mdzdgssets dE@tclz f 59 j todzlzIs d
ftso' wWLOdzdms L odwodz dzdzv 3 f tod ¢ tsto-H Odedzs q t§
f'  HsL tes 8 yd ¢ tots IgjeeBds ' HHSE Gdst ts offdissB y dzj dz' o
ftiocdC StcHisdzdzsets h-Q®OLR , 0 WL Gls@&q &3O 8 )OMd d&3tf Is I
Hdzw MlsOIsdMmMisdSd stdziistcectstcsoa © o dzj f S0 detsd3
Y Y Odgh W dz’ fsBkzHEZO O9 fjth’ Ho © ydzj dzd C
Mol ifls s sdzdite stetso O, odStstcdmistso z¥ yd W
tdLlzdz sOls Bzt wslstcddBZ3Odets L OoaHWEd o tlsk
d. [sdzBse st o fseo' Hsd3] o d3d dz’ ftcts ys
tesL B ydz' Mis! £k d&OhMdr tjLEZd IsOISOR.

K j B Iz dzts ) tesL §f Otlds | deiists dsts " sdgtf’ k2
(19561958tc * € ) . t 5B Elyv@zvy AR Oz ZO0 d3j &z bk h s
Eweodwe mMtsB' , Lo HEd W dBsykz eoLwlsd o' HME

UsH' WY ftyOe OdOd L dO2ftsmis' h sets ~
ZzO o' Hi' L Sk L BEBEOMY J dadddddzOf lsgteld s sydzaj to
LOHOY' L tw'Ldedyjotsets to' adaWwdadz", W o9dWwac
hOtelz. Aj Bldts dO Lttt' d Ikd séets Hdzw, h s
w fB' ¢ dO BkLd My WjsWoOod 2M! CE s dz' T
f zOC 0o o' H hOMmlw o dzOMdets™ L dzOR " HEC (.

[, ®BjJdz B o9dwedlsd (o SlticHsEzdZY 2L OBD®@L
MftcOQoxdzs 2 kfmf ' 7. skMmlsOtdes oadlswedzzlsd?2

d

ftod ¢ dzOH ° yd N4 dzj d3j IstsH. w kkls d&J dj

fsBydtsf s’ H' o1 gt et , wo Ctsdzd g C @ tots Qo

[ . ¢ Mlsjteded € O, hts Odztsdzmiz OdzetstedlIlsdz ¢ ts

v dz € d IstsH W LtesL 2d3' 9, we  dzOL do Ot Is! M
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"l BEtOdh Ote” . 1 HENh jodzddz Istcjdf isldstgdyg W ¥ kzHel
"oy A d &0l j i3OI dey kg B odG L ™G, 5 Rz9 557 B dz' §
MisOlslswl dh .d&.0 ['¥ Mfls.jdtcded CPJtej Hylzo O yd twWOH"
BBj IssHEz dzaj L SCtede O yd  ztcdzOdzlz, 2HE dzO
' .l Iz, odBdtcOs MyJ H S tojddrdgjdez] dz@z' 1 OH dz2' {f to!
MisOIlslss]l h.dgC. O ['8 Mfls.jdtcdzed S O. 1 jtojHYylzlslsw d3j «
stsydets Isj, s Bjd Yoolte' Bdets. v ' dz €d 'L
h Qtckz E cGttOdzdydzedrs L OHOYOR HAv aodthgHrOso c
SO ¢ff ¥ Misj tedzed C O dzj BBO"° . Btsets IstejBO ftsBEH
ototsB Vs Yysets G jtOssted® HBOwS' af! CHEts
B dziz ¢ O dzdz" .

AOCIsstedL OYy' W odisBdvE ysets f jtcOlststs

9" H' CtcOdzs 1l tetsodH dzadg". (¢ LEORDPo BOK sdBBOIs &k
&zokz ¢ " Is' dz2 ¢ d o 'tdz" sk Jd OB C. s DAE8 9 j d
[ . ptoj 2O ftets ' dzlsj ctcOdz! dz' to' o dzgV dgdgv d&zO
LOo jtoh jdes {§tsBEZHBOakZ L O60Odz dats’ Isj stc" °

WOCItstedL Oy j dn@flaiptds@izz h s L OHO' to' o dav dzdz"
dbdzj d2OMOBY jtecjH 'L ftwdotsHlz fftoetseo dH ' dadav .

LEzmiste’ Y L ftwsodH dzdz" &3 Istej BO L OoaxyHd B

dzsH® BOtcdz © HOdzd2?2 di3tsd3] alabfydzduL dgjs HY to qflatf®

[y 4, d34 dz’ stci BO WOCIststedL o Olsd Mmddze
yomlsddzz to" odgwdzdzv (8), O jtjHdylts ftsLBC
By 2O LtsBdlsd, wBLeEYHOY yd yYd2 G Jjt.Olsts
h O te\Kz(x/J). | o] Lidz s®tcd RZz° d3gs s jJ e OIststc ( H dz
a=c=1):

PV(x):= ggx('x)—+V(x—1)—V(x), (10)

hMd ovEdz G ts
PA)=A+e?* -1, (11)

fjtejlsotstes ‘ Is! Mw dzO dzlzldz0.y5(ACs Ols dzts ) ls 2
P(A)=2P,@) Py(Wy=(a+e*-1)22, (12)

' dkjeCt fite] CdzOBGIY | H i tsddzldn @R bdz
s j tcOtsts

PV(x)= lj(l % y)V(x—;v)dy . 13)
[Is%j, odhi' ndzd?2 1§ jtOls i ddd) yd s d:s s

P="_p. (14)

1 EMlstc’ Yy s'tey 2 fias@iz o Oy d d3ts, h s ky®c teiGdyd y c
odfOHECsoadnr BAESCOd Mdds tsd hizfsjsE @S QtcPlsy P
LOGOdz dzgO@ Isjtstc’ W stoj 2 dzO f ‘"yndzj dgtfry o sfkcls df

112



LOMissmtse dzO. 1 jtoj SwdzOthd il L @d3' Up'Cted3lzg "
VLEO dgd-"39(1 1196 2) L sfdmtsds Odze stcd s Bz
ftcd C BtcHBBdzdets e s N Otclz, ' fHtetsh iz tejtj@Cdaly sH difw
tGJHJUZleSdZIZdZ@dZO dzO Qtsc:ls tcj OCy " w: "v MOl
LMY 'Odsq dP®Isqd ydzedr d2OEZC", Isjtte' W ' dzlsj ctcOd
L odud tef dzetst ff so detslstse "

C Hsd®sodomw L [ OCtd [tdcstsedyj B f

[HifM' . Kj Bkds, LoduOddts, Mjt2tLdi odfy
By dz0 MC OL O disted BEY ET W0 dz0 o j ! ' dz
f' HistedBC O odwoddOmWw HEY] HBSEj ydsy, Gt
Slsted BOISH 9 HE LIS s GSOzj dgB OBE s vkH 5C sstef! C Iz
]l sBlzHts® O dzj SHdztstc' Hdats G s [U‘t@Oﬁ@VWBdZ(BE
ftod CStoH s dzdzdeB hdfjtats d O dets Isdds, P o
fslstc' Bdagts o dL dzOydlilsd "Az0O0, ff wfLtcffls o @zl @ dzdf=’ o LS
WEdtWX)d dzO0 dzj G OIsdedz’'s? WO oafisfn" L O HBHOISC S
Pssod, hts ROLOClkjtedLbk' fodlstHsdsd?2 50

lgnV(x)=0. (15)

[dzv ftsBkzHsed &OMEYfddn ydkjd o Of(d
ZOMmiskzf dzd &3 Y d dats &3:

1
(=W x-yydy=w(x), x>0, (16)
; .
V(x)=V,+¥,(x), x<0. (17)
AlzdZC WX d VoX) L OH Odz' . 1 Odzdh ©° Is+ Mmw L'

Ctsdzemis BAzYV/P). 1 Oy QllzelsB = 0,0dzj yY’! séts wWE tLOL
ftedf zMmS Olsd . I dw e dzv ‘ V%! ofiffvydd0 fists ¢ ts dafin lst@sdzls
HSHOLCso s EZdisotss (15). Aj djcsSt d@sy d
(16) k Wttt Jtd lsjtkteo

x . I
Ja=yWG-y)dy =wx)- [(1-yW(x- )y (18)
0 x

] HilkOodve yd o fOolk yOmisddl ¢ teO da
tc' o daW dzdzv , hts HBLOotdY Is: Mw E odcecdwH'
CodzMsWadadz@ yO ‘' Is' MW L O HBftd@sess M " 998" H

Vo= lim W(2)/B(2). (19)

l osB dzi BO oL BtO-dsdd.o MW SfIdMsd sy,
ftiod C StcHisdzdetse s h Otelz, LOdzdhdohd L O ko
fslstc' Bjdz §tedC BStoH tsdzdzd 2 h Ote? " [ UJ 9 dH dzts
202 ftetsmis' h j tslftisdcdadzs sz O@Q de@ydz’ L ° L OH O\
t sLedzwdzj i3 o df OHC ts9 ,aB,dzkz'¢ ©zday d 2RO q O ‘H I
dzj L Odzj 3 ded = ° SHdOS o ¢, k2] BH ' 0z Kz E&ts 8
WedzC y' '8 oL f sH' dk

[ OMMdBslsted 3 Mdzizy0O? detsj a] dzlz 3 Qadgdny) dex@y di
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P(x)=P{, <x}, xeR=(~0, +c),
M=+ &, n2l. (20)
lo | HSpIR d3jtddzlss tc | dzd v :
1:=min{n: 1, €[0, a)|n, (0, a)}. 21)
[JjeCt LteSLE® d, hts 2dte  tedz fMls! tetstL
u(x)—P{ <0|n,= x} xe(O a) (22)
ZOYo' Is! mw o' M j dedg d3 deOMis 2y dets’ ¢ 16 Odded
L " lscyvxthyudztdz@&c S G o

u(x)- Iu(x+ y)aP(»)=0, xe(0, a), 23)
LO HBSHOLSBOdR CtOdzadydedr EZdhstso
e XS O
u(JC) {0 v Soues (24)
BBty ©°  HBHBS ' " jddz? WH" ~ Hd2OH ®J tcdzlz dz
OHC ettt B dzkz € O dzdz? L Miptedogs£ Dz N1

]
"HYf 59 " Hdats. it L-degyffasjow € B dgndimlzy 22Wts o ' to
JLoBHd! HB dZOMskf dscts ©jLEzd Ok

u)=(o"-pWi-s"), p=qip. @25)
[ d&zv MmMdd3j sted ydaetse s o didf O+ UstrisstBds' Bkziz ¢ O dzc
uf)=1-x/a, x€l0, a]. (26)

odL
HdW

[ d&zW HB9 ' dz/ dats’ WEZdeC QL OUE@B L ( B4) dzz 9o c B E
zZud, dzfj dBO' vwodetsets OdzOdz' Isdydesegts to' h
OHSC o d-~dzBfZzes Ojda f j toj tco dz (Lded L y©OOB 5
sL sStedg@zdzy dzOff sl v toff B8 j dzdzv hts Htsf kM
daz" L .

] OMdBf Istslsd ydzesdzz OdzOdz' L ° L OHOY' i tor
"2 L BBOdzdd3 (HEZY ] Ltz yggse'>0 ske0is Py s
dzw H "

O3 OO 0
§820
O § =X

0, -
Qs

+a0

Pu,):= [lu,(x+e)-u,()HP(3)=0, x€(0,a) (27)

—00

1t6d HBHOLCSodn COddydds bdts OF

, x<0
4ef)= {O x>0 (28)

1 9dyo? dats, L G Btz bz dedz'izdgzstse (2 8) * dzls
(27) dBsydzO BERzdzts B totsa)c dzwvpHd®jls dy ' dEXE 5 dlsC tda@

f 5o d dadzts !

r sfme ' Hyj ded 2 Hitsfpdz' Hdzd € L dzO* hts L Obs
OOz’ L & ftetsBdzy 3 dzOo " Is¢ MmijtejH IsdF j dgv ¢’
LHO' Is! fmqw, hts o Iss?2 4§ Yyofm ' Mk "OHJ &

hdzw R odte’ M jdadzy ftesBdzj 8. wO®R] ode' t& 2t
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19ch€)2dzls His di3jIsd dwBsy k! o jMmisd tof L dz¥ b
|, B tsyud 2dsi@dzafi ! d&z02 B dz2 b jWjSIsdoded?2

dZ»G)a‘IsJ JMsjlsdydes CtcOMmMdod?2 hdwr odte’ h j
" dzlz © . Ad H HIbo jtHYE ' Is! MW HESMe HEtsd3 o dH
LOoaH( 99009, h s ftocdtctsH O ® HHO' 14
Ot Oy 2desdzgz My dzm’ ) P dzwv - O3 tesL o dIsC iz )
Codzso dets® st odgv dzs L to' L dzd B ylpJ e’ vz)d3c¢;t

dzi odSdzdC O MEddz o kz.

lted et Odzdf Wded 22 L OHOY' fitedsL G ety DzizzisO detiy ©
L OYIR7( 28) dzO 96 H'R=fjtc Uts w BEZHj &S hEZCOlsd
Yy LOouW® oadcedvH' OfMdiRflsslsdyudtses ttWHLE

U, (x) = u,(x) +eu,(x)+... (29)
it sLedzwdzy d3s o drP HAB iSOy @OIls tdzdodzddsdzw
CZOHK Zz dzC wuf(X),” L OHOdzts’ dzO 2o} IRz Nt ©® didz (

f etsflsts ke, -0, 5 tax] d3iz ‘ klftds sy dzj 1§ SHOdzdz o d o
E o dcdvH

€2P, =L +el, +... (30)
ow C s d3lz

d3
)= T ey =m, T4 (= ).

] " HMmlOodv s yd ©®"H (29) E tLC &zOH Odadz”
sH d&ZOC so d digq fiyls iz f j tey tdgf Bz * dsts ©j Ckic]j dzs d
HW jtej dzy' Odz ded R &' o dgv dz Hdzw 6] G2 dzv o
5L C d&ZOH Odzdz? ( 29) :

Lyuy:= ffvilegg , Lou= = Ly, ", 1)

1 Odzdh ©° Is+ Mmw f ctsB dzj &30 odBtstclz G tc O dac
OMmd o3t Is Bx)d KO ) PtcOrlzo OdzdzgW d3 o dna ' Hdats’ G
syjodHdzdds ° odB' tc GtOdzdydedr Ekdsgtse HdzW ¢

u, (0)=1, u, (a)=0. (32)

IMEe " d €d odnm" HAEO 22WIX)ds'OB dz MO HUst UStEAS Kk
2 d3ts o iPtdz. 2 (8 ) ‘ (32)), st ftjHMISO dzZW * s+ MW
Hdzw " dgh dr ydzjdz' ©8 OMddzfIsslsdSd (29) z od

1, (0)=u,(a)=0, k=1.

vbkls & HBfEME O d3dts BkzlsOdz dzd?2 ftetstcOr

L Stoj dzgdz? . 1 ted G OH O dsts, ufsy LLdPs o' disld( tBEsO

a) dzOB lzo O L OH Odzd R L dzOy 4 dz (28) . d to

odL dOYyO: Is! MW t' " jdede? i3 (aBl) eafBp@pE$efd

9 Oy dzd o dd3! ) fdedfd HzM tg didsizw i3tE B ) tS ofysiLdBdzvea). H t6° L
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vsO0C ) ftoSHo Y j dedev dejtc OBRMAMEES OH 5§ B &) dzv I9 dizj
Lsofgyggo dHdzss, WwWChts o9aLWwWIlsd Hts ZoaOcd tc' o daW

1 2Oy d s tcj ¢z dzv te dzd 7 ydzj dz' o Ofnd &Y Is s
OfMd iR sslsd ydzs iz OdzOdz' L ° -( @8O dzd Uldasks to * 1 tdass
HSHOIC 9 Ydzj dzad COdifd3f dsffidsstfi® dzj @3 s Gt O
Fdsso Of (28), WwC' oddzb® Bty ciAfiaizy tc dzqiZO 1 ) dz gl
B ORI o ate’ wWwOA AR, ydzj dzO dfdte J@edOgAdlssls d
MOk ' WEkdSy' ', {1 dpydos diysj dafipls s ' O dz
L dzd ¢ O wilmijdedZ' y' °° B dzOMIs' .

V sBBISOFh S O. BOMB,jBdzdC O, od¢ dzd ¢ Odzd
fpoz HY jdzdzw B L ftesBdzj 3 BjRrOd Sd, L od
L' wodw'  Is! iqw HtedetwOddyded?2 hOte bk L
jtejdzy Odzr dzdn to' o A tdas d3 L f tedfO dAd Is50 toth @5 O
Bkzo O' Is: MW o dtsHY J dzdz?v GtOded ydzd ~ [k d3ts
Y dJ dzdav MlsOtch d A ftsa' Hdzd n Ctsli3f 4 dzmlz & Is
"Hdzdr ftedeoteOdzd ydzedres N Ote' 9. lted yY!' tsd3
YJ dedz 7 B dzbHI @, W s wmsded g ez, S i
Edzv tedad s ydzj dz2Odsd OMd B sslsdscd * OC

l tetsB dzj 5O f sH' dzlz Ho tsn O ) dudigflds ts I df iy dzdP-
cdtotsH dO ftse dj &30 OddflaBidEdes Hind o HJ dz
dzj L dzOydzd 2 , sSO¢ his dzd dsd dEsQ 'dzOf d 182 edzlz 0 O
Bsy dz0 tetsLH' dzdlsd Ho O Offd&flstslsdyd f tct
f toctftc Odzd watkaf z' . wdzOCh j COxEyYd, W& odL
toj Gzdzv tcdzd » yYdzj dz'fac 5B dAfjAdsf@ © tzef @ @R 63, O dzj
dzj 5B~ ' Hdztsfls’ f sB&®B8HYLINO W] .n wWbicd OHSO
L GV HOK. s MACHERY MiS] hdd S sds, sy BRI
odedzvhHO dzj 1SOC OCIskz0Odz datsg to OlstGpdg vo&]
odL dZOYOsIs! v, 5 Mkl , t° o dz¥ dedzyBd H &M dzO
odf OHSC s dA ¢CB dElzHQdz'e,d H dzte Ode® B @edz’ o I Wz y O |
oLOEOd COykyd, Mkl ats M EZOHA hdd&d t
odHO Is: qw { tetsB dzj BOIs d y dzd d3.

CS Ibts COykl!', Attthifd offftyiidstedss o ¢IO0d SL <
dzj MC dzOH dzd »  ff j toj Is a tste jOdgyls,ts Mzt &'data” @xdzd{ 7 te'j Is ¢
20 (' oetsf' " fqdzw L OMlstsize Odzdz? IsOkBJ t6ts
fjtojbostejdasts’ WhkdzeCy® ' o dgzdz L~ fjtojl

hts GBSLH "' Ho O OfMdEfkslsdyd §wosyjmd §
Ygzdz' © OMdiyf Istslsd < d, Bzo tBERZHBO Odad 2 . H
L' woddzOmw eodflkzmMSddyy sd ofm! St kdz' 9]
9 dC ZOHC OB], Ity MlsOllks L &sHWdTdGs G

[ . 0. [vMsjtededSO Bbds ©fksd Cdsods] B0 dxfsy
@OECd", hts 2 @il f&osads@ [f.. 0.0 % Misj toded S
LOB SO ftes2h &0 dzj f s yj dss, 6Me' d ¢4
[.d.dhdCO0 kEOMBjtddS0O, kOCEY 'L &sHdW¥' ¢
BjL F©ORko Odzdlzy esmiplzd § gy M 81 ' dziz
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bdzj Bikzedz Cko QbtfctosB sz HisMisOIsdz 5 +
1dB8BR  Hdzts fftoedoe jtodzzlsd HEs dzj o Oclz wCts
fteOyssls: & y'2 i cOdkzd ' { timdedDfsysfps ' HEB
Cdzj cOd3 L ftetsBdzj 32 ©QJ ojdozlzd 2 kY tedf@ fip d3y
Lo jtodzzlsd EZo Oclk dzO0 twtsetslskz dzj yYyoOmbs odS s

tjedvtcdz® OMdBIlstslsds O k1 woOjHOMmR] Bt s
L Gz dzgzsts’ ftetsB dzj BE 8T o[ s RE Pdedpy f (e &
E y! sz te° adedZdzw’DQ]lsasctmq@l’Ode’x B jcOlsste O

PY(z)= jV(z+y)dP(y) V(2.
10 ftedqtesHdzds HBSHOISSCBOdr EdRse, Bk Istdt
9 jdzdyddzO© Mmistcd B C CESE=0,5lclz @ @ztlzO. dadb @8 IststcdL Oy
dzOMmMiskzy ded d3 y d dzts d3:

d2

P= ) PP 34)
H] i JjttOltted L OHO8 s Mw [IsOC:
PV(2)= [V(z-y)P.(y)dy. (35)

1 ted Y! sSGE) BOsde feshisd2L &disle tedal fzd &
BtsLfsH' & cwOddyddn ojdduydd §jtjmesth
dz®ID .

CS ' E o9dfOHSE fEOMMmtds oaf! SsE5 § oy
f tatc Oded Y BER ©6 o dc dzWv H O Is! ZOMmlszf dzd d@3 ud dz
6" N § dzdzv ' dzls jocomQipdzdzs G 5 16

[V-nPe)ay=we), 220 (36)
0

20 fzeGfm ftcd L OHOdedr L dzOyJ dzd&lr)H dzf tod €
z[10
V2)=VotVo(z), z<0, (37)
LO HBHOIsSCtsats bkiisod o jH" dz€¢d ftodC st

lim ¥z)=0. ’ 38)
A" ‘s HSHOIC tso 58 Zditso s ‘ odL dzOyoO‘ Is
h Otz o Vodzkz daj ted L zdz IsOIs’ O dzcdtdf tdsafsldsd] y dtsa

totsL C dZOH Odzdz? HdzWv 2 so ' todatsMis' tolz?2 dalz o O dada
u,(x)= Ze uk(x)-l-Zs [vk(8)+vk(1— fﬂ

&

Idte' hzs yd OdzOdz' sduydzz § etsB dzj Bz t]’tSBIZH
oS tedmMlssoalzs yd Isj sto' ‘dz.lsc;c:t;z,@dzJ dzc[n tc
ftedrtsHd®Bs Hts ftetsBdzj d&dd WOCLEBEIyOYy' 'lsOR
LOMissMize Odzadzg dz & Gts@dzo[udzc[: L OHOYyOr H dzw
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1 o dCtsted MisOdzdz" &5 Odkze stedlsdBz 5 tosL s
tcj ¢ lzdzv tcdzd ~ ‘ ftcdctcOdz" Otetso d n ydzj dz' 9,
fsBkHEzo Olsd twWH twjekdvwtcddrs yMA)z oc ¢ oL
otcORrlkzo Olsd, Mt dzkz dz su(E)R1-xa dz] de' O gt BT © s of ¢
X, sts dzj eS¢t LiLEZA Isd, hts of' dzOMmis z § dz'
o d ¢ day{xp=Act+Byx, k1.

sO0¢C s LOdZdhO s mw " dzr € A dLBERO Y] Is
Istsyblzj , ¢ tcOdzd w@ls OazO ygwWgde'd Hdzd = Mt " o 8 " H dat

u, (0)+v, (0)=0, u,(a)tv,(a)=0 (39)
l twjLiEzd O’ twWWH L tjcekzdwicdedr ydzj dz'
tdokdwtdzO YyOMmisd dzO 2 3o ' dzg@AslIs] dzdcdz 2 daif dz® diz

u’(x)=Y e"u(x)=4,-Bx/a, (40)
k=0
A=1-em_/(1+em) B=1/(I+sm), @41)

30€Ch m, F'?yﬂ(y)dy. m:>=m,+m. :
r dzv 2 d3tso ' tcdzts MigX) s s i d dzglz b @ tsdd@ipiz]j d3tflds't® dzj dz

" u (x)=u’(x)+o(e"), 42)

wCj &0° Mmjdig kEMjtejHdde Stydscés L OdS
‘dzls j tee @zt 1(0d, Y’ BEEYo Swdz@z POSERRHY T C e C
L dz0 yJ deddN>0:yd fm dzO

sup [ue (x) —-u‘(x)]/eN -0, €¢-0. (43)

vt dz2 6 d fsBdzdLz QYL OBsyEES OB ‘o
Ofmd &Y sksdsti€ df c ctcOdzed Yydetse s h Otclz.

[ § dz" , hts ftos2htseo kfy JjsOfd fYtBEHTSSE
G tc Odzd ydzd r L OHOYOn H dzw odfoOHSC B (R B d
odedzvHO Is! Yy Ctsd3 HtsMiskf dzddzsd Hdzv ts6 dzw |
zydew a3, w ¢ B LOBdso Gdefy Oy ‘B O 26 ®tgdk Idsdgd M I
my " dz' dg’ tcsBtslsd ‘ zOo ' Is! LOndh Odzd ipw
COoyklsy, "L fYtseotsHdqtej 3" .

B3se ' tdz Mmis! i 56 dzd dzO dzdz" | ®FEOME'Cd3 0 Mzt 2 ts
BO' cteOfzdy@g2 2 L OHOY' f 5B ZzH B &LFZzOO O dadA Is t
oL sH' dzz Bsdj dzsz f 56 dzd dzOdadz? BROtS ™ o fy! €

[ SLGdzv dzj d3ts B3O Uit M? G, k2 MEGEzyJ ifn o' 2,
f OtcO3j steasOz Bj ¥ OL sco Bz ff totshistste’

E=E, L0}, E,={1,2,..N} .

L o9dtetsBdzvs ytse dBOIStedyy ¥

0. =0, +eQ,. (44)

vzl d BOIted yw, hts odtotsB dzv ° Jetisqytg Hnd y dz
h) z W OLtso sBlE f'tetshls @ 5 dzO to dggf(dy, KEES)L f SH "
k/ Eg). [ OlstedywY @& POdz " s o d AdtHidzd R 5 LY deldsdyal dgts
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Pkse " dz Mls¥, s § wd®chz §BE ddd®" st Qv s tg |
lojHjBs ®Bsdj dls {56 dzd dzO dzdz”

r=min{t: 7,0=0} 7,(0)<E, (45)
5O oghWistS y' ¥ L fsH' &z 2 @tse ' tdsMlsj 2
w@=le, k<E) ui=Plz, 2tn,(0)=k}. (46)

14903¢B fjtej CS5dOIsdmw, hs totsL f sH" dz (

stsh' Hdzw LodyuO2destsets HdW jtojdzy' Odz' dztsets to
du* (0)/de=le QO (1), w(0)=1, (7

L fd dze &z dzv tc dzts sBktcjdeddz ff jtcOlststetsdy (o
Le=elQy + Q.. vsjddzctc dz' fls ¢ tsB ztcj dzdaw sp ZOY O
dzj stcd o * Odz'-fflzg@fls ‘dalz.dzr 1 * dz' D § s EizsHs, d3 0 dis fdg i
tetsL o' WY BBEZOR tso 2 f Bz M&updss teedgf el§ utl)lsO o  d3ts
oqdedzvH" ftowdts' Mmizdd

BE,=NE ®RE, (48)
Neg ={p: Q=00 - ' HftesMis' t6 dApz' ®© i j OISt O
R g =lp: Qo=y} -f' HY totsfls St j Lod2Wpjtcd
ltotsj CIstste -f totdtNg daADdzO' Is! v MisOy' ts5dz0ts dzg

ap=9l, 0= me, 1=0, kekE). (49)

keE,

[ JeCs oaMmMlsOdzsadlsd MtockzSIskztckz &BOtedy' 1
wfn dzlz * sB h ( tcdzO dz' Isj tOlskztc O, ftodmoew .
tc" odgWdzdzgw Isdfkz (47). yYeHtseod?2 WOCIlk f sdz
frn’dzclz WicdzssG s BBRtj dzdgW o dtosBdZVE ysSets s j
o' Hf so "' Hdzkz 2 di3se " todz Mmdzlz "dazlsjcftcj lsOy”" ®
Mt~ O fl)'SO[udZd" mdMmisg .
v Yy'2 LOHOY' ftoets f 856 dzd dzOdzdzy 3Ot ' o
ftosyjHEZtcz Yt sBRZHtSod ftedceteOdzd ydedm h Otc’ o .
l" Hfs9 ' Hdzs HB L OGCOdz dzgs™ Mnrad d3d § SBLEHT
fd dz¢ z dz's tz daty dzts L OHOY" , hzCOdzj tetsL o' WL O
odedzvH' OMdBYfIstslsdydesets teWHE
u@)=u'O)+eu'®+.. +eult/e)+... (50)

1 " HisOodzwes yd yj?2 twWwH Lk t' odgW dadev ( -
SHA&zZOS so d di3d [, istkdgly ‘dagtsizdn o © 6 S ktej dzlsdz2’ md Ml

O’ (=0, Q' (ty=du*0)/dt-Qu* vy, k21.  (51)
[ dzf tod ¢ tc O dzd Y 6zdk8 d zO " o

dV .
~O g0, PO _optaror-o. k22 ()
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] syoOlsS¢seo' bkddseod LOHOY" stsh® ((47) HOE
u°(0)=1, u*(0)+v*(0)=0, k=1, (53)

1L OMOdBYE jtojH, HOo @2Isj fteswmded Bs  fd s
fodcteOdduded?2 POt b y' 2 LOk@yldsd§ ' w6 dat
Bjy' GELEEYdklss' ©B&OMls' L dOyjd Okdlk
ftos tok?2 dszo Odedz® . uwhkls oaddzdCO¥Ils: ' dgh' tsBf
B o scEts ydzj di@). ulls o ISas® @ SIE O dzv 6 dzO ¥ Iz dz
Hazw o d LS datiz"n j h E2COIsd to' o dgW dzdgy  ( ?) .
' odgvdzdzy (51) Hdvw &OmMkzfdsets u). ¢ kzdvt
{BLo' WL Odzdz? U@uEBY J65F1LYzdh gy L O bdse d,
o' o dg¥ dedz¥ dzOdzi ¥ d Is! Rg [t {3 fiplOGEGBOR HzOH j ¥z O3
o j ¢ BRYut- QU Blels e 5 dzOdz! dzd 2 fNgif eshiststl dak

[ sy 4, Rse JW L dzsis5 1)ic’ b dgw dzadrgOMIszf dztsGc 5
ydzg 20 oOomdBf sslsdscd HO dzOd3 tc' o dg¥v dzdz? H dz
Omd i3 s lied SHIO dets 3z o  f O H Sz daf Aglt) O i Codefv ctaodMsH |
LOHOY' stsh’

dCy(t)/dt —qCy(1)=0, 20, C,(0)=I. (54)
s 5 dzf IsqdAla @zOY O Is* MW MY " 99 " Hdetsh  dede" o3
gl =I1Q,IT . (55)

] " Hjdis HOd IsO ttsL Gdzw dzj s  to* o dzw dzda™
Ofd o3 sust:d ¢ d _
Q' (t)=au (t)/dt - Qu° (1) . (56)
vsJjJt Lo ' WL Odzdzg?" L OHOY' (56) mME d&zOH C
u (=g (+C ()], (57)

# ¢ &zO u®eRg, H O f tedhojOdeddrj LLOHOY"  (56), W
 d3ts o tetsL o' WL dagtsfyls” ( 5CG() f 5 oQ[ dzfiz® O dzwdte oAED L
o' odgw dzdzv a3, WwWCj ‘ Lkdsotsy ttsL o' WL dzsfls’
MdlskzoOoy' v OCO, s fsyOkisead? ojClste toj

u' (0)=(1 ~ 17)u'(0)+1171(0) (58)

ftoj rofiflsid® £ odedwh' Mezdsd Hotn ¢ tsdiff sdzj dals’
1y (0)~(7 - IT)u' (0)

odL OO’ ! v fyoOlkisedd L du@ dddl gz § dzq

GO Bs fOots tosL §stew HdlsdB0) L A tzsihiEdtss

No,y d3d dBO" s tyJ&@@)Hdiz zci®mw @2 i3t § syOIs§ ¢

ydzj 2 OmMddsf sslsdSd (53). 1jL HtodC BStoH tsdzdzt

ulO)me " Hss dzj Lo jtelsO' Is! MW Rg,. dgzdz? k& ' H-

sjfjte ftedmMszf ddiss Hts ftsBEZHtSe V(L] j teh &

1 Oc0dz! dzgj to' M jdzdzg? tsSHdatstc' HdzsEts "to' o dgW dzdaW
v=explQ J° . (59)

HiV=V(0)d § syOlStsod?2 ojCltte. [ d¥ jtodsHdydst
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s jcOQste8d odtese dv ' , ' mdk' d&jyoO

limexprQ, }=17 . (60)
{18y 4§, tg' h jdede® to' odgvdedz® (52) Isdfk
Lded ¢ O yy dzO dzj MG " deyd dedetsmis® , ey HMisOo d 3
vy —npe-ieton. ©1)-

vdtfjtc tlsted dizlz’ g daEd i l4f Bstfudajls Csoasets o § G s
ftedctcOded ydzsets h Otelz:
uy (0)+ 7' (0)=0,
OB, ' d&OCH ,
Vo=uy(0). (62)
vskls i3d Y sffkzldts oMmlsOdegsoddzd toj 6 kzdzw tedz
stsh’ (4), f tod dzO2 d3dz’ , H dzw fjtehdn ydzj o
tcj cdzvw tcdz' Mls o JtctsH Y j dzdgw ts Lod@AsO *  dzjdgts yvd
tcj ckdwtcdzdr ydzj dz2' 9 OMdBYIsslsdcd L O HBY B
S dZOHdZ ] o9dcedzwHO' ftiocsyjHEZtcO ftsBEZHTB
h Q' 9, hts odL dzOyOs Is! kv 2 2o’ o\dD ey d3lzj ( 5"
dzj SHdetste” HdzSGts to' odeWalzay dz¢ 52) HtjHMISOs d a3

1
10, (1~5)Q, i
Yo1,k Yo k-1
eVt [ 0t ds .

z2tsB 'L y' o LOetslstsoaCd o dlsw atlisidtehffjted 6
LOG dadlsq % PG At o= - 1]
O fitkzej, © HddwWIsd 9" H HttkZetsetts HSHOM EZz 2
J tG;LIzdzJIsGIs' dthSHdztstG Hdzd 2 ftod ¢ tcOdad yc

v (t)y=e“or*+ je‘ 0V (s)ds - 1T jQ,V" '(s)ds :

v 4t J tedgs Ydfts IjlsuOlsglsadQ 9] CIlstste
v )=(1- 1) V*—an,V‘ '(s)ds . (63)

s sdzj dzls© § sYOSCsotsEts oS Isthte®ME t5if G |
LOHO ' Is' iqw fsfjtejHde &3 ftedotcOdzdydedds h Ot
L dz2Oy(-tg"Vistsy j Blzlsd ©BOdO Hts9 ' dz' dzfs. t O
ftcjHMmlsOo dzj dzdzV Wdzjtedp colz O GdeRF Istslsd ¢ d o' h j dac
f syOkCtsod?2 o-fEhBbtstz’ dzaZ' d dd2", 80
L OH Odzd 2 . [ dzv 2O ydztsfyls ftcj HMIsSOs d Bs
ZzOMmlszf des” OB dzd y"' :

u* (0) =(/ = 1Tk (0) + 11" (0)

L OHOdzd 2 9" dz' dzd 2

VEo)=(1-mw* )+ mv*(o)

9 ' dz dzd 2 L O dzd ?
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v OCdds yddesds, Mmisd¢kzo @ @A 0)HPEEQ I8 B dsd-1 Ok dit
w C ke .

tdelzdwitcds Mis! odtesHY j dzdza" OfMd B Istsls d y dat
wWedr HBHOLSCEBoadR §BfjtjHd & bkdstso!

Il 8" Misddgz, dzaj B Mlso ster * BB o d o' § § dadzw
b &OB' tteddzls’ HEGBEL] §MisOody dzs’ L OHOY' .

BdBse ' todz Mls! ff 56 dzd dzOdzdzy dz@Q €’ otoi®neeS dz jo oy

fsBkHtsod ftodcectOdzd ydetsets h Otclz, sO¢ i t
Milsls* ets L &3 dgg ¥ Is! Mw E L OHOY' ftets 56 dzc
sJtJte, wE jto] Hadz' Fdsk f EdeC Is* dZetf, 't § GOt € *
esLedzV HO" Is! MW 2 g=f,uf0}, o stBE d flztf i I s & dzd dzO* y
0 ' C HzYjlo®Buwe),fjtc tLftsH' dz 2dise ' twdetsfls,
o' M jdedgv A3 to' o dgw dzdgv 3OS o f! CtsEts o' Hdzso dz

u(f)- iQ”(ds)ue(t—es)=G'(t/e), t20. (64)

[ ©dz' Blwd fisisMC OlIsd (Hdzw fteshmissilsd) , h

ftcjJ HMisOQo s & odaecdzWw H
o'm=|oi0=PG), ijcE]
Hi GO~G), icE)d WhkdCy' ° teLftH' &z YOMmke §jte]
[ Olted yw f jtojn' HdzdR 2 dsso ' tedzsfls j 2 o ¢ d
" .

H
ftcJ HMisOQodd&3O E odcecdzwH" :
P*=F, -¢P,. ’ (65)

sk Alr eE] 8O Y f o] T H @Y “26dEs of CHERSHHST 2
MlsOy"' tsdzOteded d3  r=(p. ick)its HA3CdBte Yy v A=lg, ijek)] dz
LOBJ LY Juk® § 56 dzd dzOdedzy dzOf ' 9 3Ot ' oMt C 56

Po=1- > P/=1-3 p+e q,~:2q, - (66)

/(1:'0 jeky jek,
v kiets, (e § ' HEslkkzoaOlkd tfJ1 (64)
MEBtedMmisO’ BsMY Byd o dH d&zs{0)=1f 5 WO gBast ~ [z dat

ofe dzj e OIsdo dzkz ‘99" Mo
u'@®=1, 1<0, (67)
sjiftfiel (64) fjtjbottodds HES odHE
"‘(’)“IQ'(dS)u‘(l—as)=sqG(l/a), (68)
0

Hi o jqGe)(gGC (e) icE,).

s O3y tf J (68) tcOLtsd3 "L GtoOded ydatss
sB' ‘Chkhtsds OMdiflsslsdyudscs OdkOd Lk tsL{
ZOf " 9 BOtS " ey Ctsets ftosyj Miz.

sjfjte djceRbe®@sd {Ep® ONddkflsslsdyds
s jtcOIs®QEO N s L OHO' to' odaW dzez" A( 6 BYts L LS QzOM I
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odL dzOyO¢¥ Is ted C ztcj dzls dz mdmls j dzd tc' 9 &
ftedicOdzh Oty der© OMd By IsslIsdCd. 5L € &zOH Odzd
OfMddBf Istslsd ¢ d dz§ o zOH § D&t 2) sz ydzets B EZHE
ftcjHMsOoadoehd odr' Hdzd?2 i jtcOltstc 2 IsOC B¢

7~ 0. oyl - B Jutoy+ [0 (@s)ute) - ute - es)
Y (69)
+¢ [Q' (ds)ult - &s)
0

v lzls odCstcd Mmls Odzats syj © dH dzj , L Zz tc O

ZOf ' o BOwS ' oafm! CtSEts WHICO
O (ds)y=Q°(ds)-£Q'(ds), Q*(ds)=G(ds)P,, k=01,

[ dzw dzOfm L OtcOL o0y dzdets dzdh § L 9 J todzlz &k
LOHO' Is/jfigqadzvtes s 0 SH d dzts s BQtb-RlsdgBls tsd 'Y ,j t6TC
o JtetsB dzw * jJeHdydzséts 9 C zOH j desEé s dzOdzy
toj Gzdzvtedzd m ydzj dz' 9 OMd B sslsdcd dBOEIS! SO

0’ (D=0, Qut(t)=L,(u’(@),..u* (1)) k=1, (70)

l1teOo " yYyOMmilsddzd Kke? 19 deworz' dz' (2 7d8])d3d YLigsc 9 @ O Is t=
wWedeCdzj 9 Hdzgsa dzt “ Is! MW L O HBY tsd3ts dusBEs) W tstc d
L o9dn  HdzsGts to' oadaW dzdz" ( 69) .

1 jtoj H Is d d3, we fJtedmskzfdlsd HB ff tsBLEHL
By jd@Bs 9" HIGOLEZ o  HYfte " Misd dzO L Of dls O dadz™
1oL 2d3' dzts st oYt ik ts 6 dzdhdzO dzdzy 3O E T 9
Bsy § Bts L tetsB d Is d LB=Cdi)tlzts 0G5( ,0 dzjso * HEBO ME Oc
WEzdeCy' v, O dOMmlskzy dz' tcj G lzdzv tcdg ydzj dzd
odedzvH" MmMkzdd

WO =u,(+C, )1, k21, 1)

o W C' 2 ugdgCumitoidOIls ¢ f Roy i de@pjs dzlstz ©)6siGe O
SHo&EL dZOydts odL dzOyOe ls! v o jtejHdz di3d yd
f syl o ¢ to O dagf(@)<f-1 | “0)dz0 1 P dz@dzC(0)=) ¢i(0)

f" " HdzwW e 08 Is! o dL dzOyj dzdz® .

[ wCtOL Hdv Stifjdhoy " djo' wLed
dzj 5B R "jHdddf OUvH BflsslsdSd Isdfkz tdcteOded ydzts
Odz0dz' L' -BODHOY' (68)

t " odavdedz" Hdzv  f tod ¥ BdkEcqdizd s, OB M

odnr' Hdzd 2 sy QftcDts st Iz /e 'L’ dzOMmiskzf ded ds tsyYJ
fjtej ftsL dzOYj dgdev &5 Otec bk dgj delslz. v tjL kzdz 5Ol
-2 Voi-0 ko -0va). (72)
[ -0V @:=r - TQ°(ds)V(t -s), (73)
Q'V(l)::Q'(ds)V( -s).
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[y 4, o Ctej dzsdzO mMdMmlsy O [ | Hdzwv
o dce dzv H :

vie)- jQ°(ds)V‘(t—s)=o, 120; (75)
0
-o"F* =0+, 120, k21, (76)

rs ydres to' odgvdzr dzgjtsBa' Hdzs M j L OHOI(
dzj cOlsdoda D, wektsm'dzj 6 Cts odf dzd o O Is! L Ofm«
tcW H [z t[{Otc d
1=u'(a)=u"(a) +eu'(a)+... n
+V (1) +...
LOfted ! V"(I)=V°'+tu°(0). 1<0,

vl tshdtses dzZ0 fttsBdzj BO §tsdzv c O Z ftBlZH
hs LOHBoatsdz dgvels! HEBSHOISCBSolkz kZdRse iz

,l_igo V(1)=0. (78)
1 0MOBY jtejH IstejBO ftojHmMisOadilsd [ (7
V(t)—-’_[Qo(ds)V(t—s)=W(t), t20, (79)

50 MStkf@sdEY ctOddydtss Isjskj B S0t

b dz028' & " buB@O@do dzdi] dz@ b talj. gS.co BB bk to

"rEsHdURO sk’ W EOwLS ofy! Cdn fwsyj M o

o' odgvdzdz" Hd&W fodCBSHGdESes Ok (16)
H J

V(1)=[1 - Q"}'W(:) - H—J’W(s)dx/m 2 (80)
m:=Y pg: g,:=a]G,(s)ds. (81)
rch 0
AOCIsdydzets X 96 B80OdPYdEdss O dgs Istsdzs z. 2
COY z,yde " dz2 dzOd3 dzf §tslstc’ B j da. [ 5MisOls dz' t
f tecdtc O dzd Wd@tedzts dz@  dzj MC ' deyg dedetsyls® . 1 OH " 2 dz

odL dzOyoO* Is+ mw ftcd HisMdIs! u,0 j dgdsGed B dz dizdd
f OtcORBjdStctstis R OtcOCIsjtedL 2z " digxChifdsdg: deiflz " wwlz
MftcQoydz 2 " dzlsj ted M RSOz o di> v JUPREYC 'tc dzts fr
HsMdIls! HBBtt] OftetsCMddize Is! Mwv 6] 6 zdzw todzd O3
1 O j toh Odz! dzO toff &tz Bzdizjc dgO M Is * L GHJAGUS-H(6{/), RIARW
stsB Ists. BBtsy dzd @ * Mis C 5 d3tfooaigff Iz ou@lisiddz’ dej oz Wi
Ro,Is O fsH dats Y Off) tieig O HZQ@EDII[ o  Ng, .1 toyfs mMiswsdedzj dzdzW
Hdzw ftedetcOded ydesets " Oteclz odff dzde O° h s
94 S SAEtOQPRg, ' Ng o dL dzZOyOs Is' Mw o dHEBAd3tEA Odad yc
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ftcOodnm YOMmMlsGoz. c’Ao dré tBdz Oz MY sH' o Odzs dzO 3
OHOMsets Misd ¢ zo Odzadav .

L OMO&BY jtejH, odL dOydds »O=Coolofdy ady Ciiosl BRAZEQs s @] tzdsts
GtsL o' WL dsils' to' odgvdgdey (69) Hd&W &OMbkzfdsets toj ¢k dv

dod)me ") (82)
A=Blgg= g =gy (83)

€k, ick
1€L0 :eL‘o

Ok , L ) o edptizizdz jetTOsZE difitdrdfs L LtcORkzo
CtoOded ydets™ bkdsod (78) odfdzde O M " 998  Hdz

l/-R'0)=¢-4¢, (84)
IS E :Eq :(q:O' ie EO)' g:(g,- iE EO)'

sjfjtt L odR ' HdzsEt o' odew dzdz? ( 6W(H) H dzv
BO' &

[1 = ]uo (t)=8[— gf{,uo ’(t)+1)lu0(t):’+o(g) (85)
(v OMbf dzsets toj e v tedase s Ydzj iz L Of
[7 —E)]ll'(t)=—gPou"'(t)+P,u°(t):. : (;36)

| o Oy Ot O d s ez®

[-Bk©=rg-q. 87)
1 st o df8HdUBY),L OC dzt yO' dits

[7- B ' 0+ 7 0))0. (88)

¢ yYyJ BLBBOYO' , hts Ctdif tsdzj dzlsd ¢ syoOIs¢

ftedctOdzd ydzscts hRop'L @' dgaitg dz'C as dstzj dzlzs Is' 1
] " HBEZd&ZOMY oHOEO MisdSteo O
u'O)=I1"(0)+[I - 1T} (0)
zECOdzd?2 MY off OH OS5 5!
V()= 0)HI - 1T (0)
1 Odz®?

vy " hdzj Mmisd ¢S ol dalgy ¢ I4 tista Cels € 5 p & z dzv tc dzd -
ydzj dz' 9 d3tsy 4 Blzlsd tBteOLdts sfdMOodts f§f0oMm'
[ I Besdzy "1 OyOtesoa Odzy o My " . =ztsB L dzO21Is
sfidddsdmy o IOCtskz & My ', L WwWetset SH dat
sOfftctsmiss H' MisOs Is! v ME OteB d !

1 OMOBE * dzj y! L Okzo Oy Iz, hs oHOdMzj Misd ¢
OomMddif ssisd ¢ d daj odt' hiz* ofn" '~ f totsB dzj d3C
zOMmiszf dz' f Oted wjeckdzwttdzdr SO fHtodcteOdzh C
toj Glzdzw tcdz’ Mis o d ctsaidf ffj fiAg® o ¢ sadzdM® Misste'
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fjtej CtsdzOo Mw hts Yy sO¢ . sO0C fkzBdz SkzoCc
L ZOH B (s dfr]W’?

s s dzd HSeet Ydojh, dzj 9 Otcls ts Hdolzo C
MftcOQoHy 28 Is! Mw . v O¢ fr]lsOdzlsfr]W ‘L f cts BdZJ
Ofmd i3 Istsls d dgdzts i3z ZO O o BOtE " s+ Cdr odf OHC
DFG L kdz o jutcdndds j (s\s'dglzjdyyd dz©) E dzoOh " 2 Gtc
B dztsH d 2 COdzH dH Ols weg tste v BHOERERO) ,dz¢ ®8 ¢ d Xz Y.
Cjto' aodzdylsotsdz toj Odz' L zo O st HOW Mz dzdiytc ' &
OMmMd B sslsd ydzs sz OdzOdz’ L ° Ot * o BBOE ' 9 M+ €
fsBlkzHEZO Oo Odze sted Isdy ¢ B ydudg) ddzdpy  €dthieHEst IS ©
tcJ Lzdzt SOIsd ' mids gads] cfdsodis tc j dz' zO MmJ i3° dzOte’
fogitste@ dz' B j o jto' 5. v tEPHIFA E®Is' 9" HIHO d
f " Heslsso dzj dzs ( toJ {f tod dzls " A s-Wankp¥ oandom e X
evolution”, (Il - 243, 2006).

lzZHj &3t fBH"  90IsdMm:, hts L' woadlss mw ° Ml

] Jf OHSC e ' BdlzS Odzdzy . 4 eOdzd ydz' L C

100 tedC " dFR)" o960 L On i dzj detzf L O3y IsS'tsH B
Il dgj O fted odt’ M juykdzy oEddfGdshpd L GHiZC O
LOIsdrOdzs £ Lo'"wLCEZ L Isdds, hts tsHjteylzo O
dz30 dzts Hislisz{q dzd d3d H dzw s @CHSZC @ F 1Ddp@ st
MY stedBz @' b Otes dzs e Oghtff)lss € ) . Y'uvilgdetstems € d2)
s H j dz¥ 9 Odzdzy MY tsdzls Odzadats’ OCIsdo dztsmlis dzd 2
9o OHSCBoBGts BRZESC Odzdzy fEZOMMsdz 9 ! CSGE 1S
sftesBd totsL o' WL Odatiz" L det] W5 dztg cias) * © dzo dets dzdzv  H
| Of zOMO Wiz " d&zz tyOMkz HBMWGEdzj dzdz? L OH O¢
LOHtSe " dzt dzgd = toj L Iz do tsjOHSO® oB ARy NPHESCH@dSKE ‘ B ', dz
a3 IstsH OdzOdz' L Iz. 1 OMOKBY j to H HtsMo ' H od¢
totsL f sSH' dz' o fsCOLEZzo Qo , h s to' L dzz ¢ GVdizodnC y
L OH O Is! Mmw ts‘thzded3c[ SHdZses 2 Istsets Yy
Yyomls d dzO d3q . [ d, s {ON Bkzlsd " kdz o telmOdz!
Hsf sdiits@ s WQISG‘tS Bsy 20 odL dzOydilsd t' hj d
fteOoddB3d yYyOmisd dzOBd .

I shzCOBBd SO tsEsL ©®2 gy dzizw -"HzOtc ff S yYo.Is € [zts +
oy OHCBoasEts BdzZESCOdzdzv, Pts LOHO' Is: Mw L O

L L destsdz SHdsMHisttesdzdzg = MlstcdB &' 8 B
ftesMissls® nd dgo & dzlz odtetsB dzv 8 Yts@ s s j tOls
l JeOde dzz tesdz? E fsBRZHBO® " {fslsjdzy’ Odzlz™
fnd dzo s dzlz

W) =w,(9)g(s),
o WGC' 2 Rdasy dzd €
Wol(s) = s(s - p),
o' Hftso ' HO' HdWjtejdey 2desBe 5§ jtcObtstel

d(d 126
W= + 0l |,
0 dx(dx ,0)



we 2, fMes's vyjtetss, odL &zOYyo0' WkdSy' s

R(x) = C(1 - R-exp(- px)),
hts LOHBo tsdzt dgv ' to' o dgW dadzw
Y,R(x)=0
L f sYyOlsC o R0) zCKIsb B . s ts dzfy IS RdAls'dH dzdg ¢ O
o dL dzOyj dadzt L HSEHOIsSCtsoadr d tClzo Odz . O]
s j tc UMt H dzese s f 2OMMsde af! Csets ftosyj ME
L=YG,
HJS0 ‘dzls j ¢ tdollf! jds B te stels € (

Go(x)= [plx—y)G(»)dy .

sifjte LOddh qdsnY o REO @S oidssfds s s dzug
tc o dzVléopx O L G tc Oded UREYRBK < & B{E09=0 B3q

CS dzOfdz HisC Bltd Bz Bis, Mt Wizdty' w
u(x)= [Rx=y)o(y)dy

LOHBSotsdz! dgv ' to' gV dzdzt dzO ' 9 sy’
(L) Lu(x)=@(x), u(x)=0, x<0.
Il dtc' h Odz' dzj 9 HCtdIlslsw E Istsdilz, h s HTS
' odgizdz2" OGO ' MW bk odEdzWH'

(U)  u(x)=CRG)+ [R(x- y)o(y)dy
0

L HB9 ' dzindstOdzlststs
ste' &5 ke, fwlkjdy Ok &O' bkwo dj dadz” :

(R)  R(x)=C(-R-exp(- px)-V(x)),
o WOtk Wkdty v bJfzVX)YE@de Oyl k:
[ Of 20MO o wodtsBz o dcdzy@E)lsO "t d3tzM e g baozv
fnd o = .tc
VL fSHOdMk Rl ks sO dits tots | . 5 B SREY HO dzlz
dzj sB 3] Y jedets O e te* oF Istsets, HJo Bas, W ARGE 3d ko
BO' odcdzvH:
(r)y  r®=1w(s).

1 Okzo Oy d @3ts, [s)sROW Z gty [ sy J, " H® Mmdds:
o' HitSo' HOp G jtwOlsste ik LcEsklsS dgEs)dz0 §1
B 2O Od&Odz' squdets® WhkdzCy' ‘¢ o w00’ 2 dzOf
OROd skdudzscts fesHBo Y jddz" LOBJLYjyk: * 1
S5 j Ot HE sdushadvbkgBEs. Pt kst d o
B Myj @R sdt Mismsl' dsfwy B6 sHEjds@ed i W OF "

127



L 8 J tcdz] dzdzv H ftf J tcdeednyls i datdA{dgtde O B ts tds BC. 5 Y
L' winkze Olsd, Codzd OdzOdztse ' ydzO " HJ W By dzd ¢
BOIsj BOIsELtc) def s tSHtCOLEZ (jtoj2dweofmw " HJ
B' dz' N L Oc OzC dBxjta tstivB © j dzlsd Hdzv  ftesyj M’
ftiodtesMisOdzd L ° Mistcd B ¢ OR3d" [ 5 HdEs@IldS 21ydz@C Q. &
L OcOdz dzd Isd Isj stc' & fslsj dzy’ Ozlz dzO H S ¢
i tcd tc s MfstO@zH O, LO tOrRkzdsC olstcOIsd G dzW HLE
LBjtojyJdedaw A3 ssy dzd o sfls j 2 tslstcd dzOdzdz” ¢ tc O dz
Il wCtsfmls® ZOMdz' HCEZ d&j ssHsd  tslsj dzy’ Oc
tsils tcd &30 dz' Is ts y dz' Wistedglz dzd  H dzw ? Btso ' todats
ftesyd Mz L° L dzts ) s 03, O kOSCBYy odtfbBazys Y’
fslsy dzy’ Odz ' tcjLsdz 9 J dzls O tsls tc d d30 dzd
1 Of sdzj cgdzdo * Mils! IsO o tdzsH ' dedgv OdzOdz' Is d ydzd
[ 00Ol 2ykSk kM hdes  sHsSZOBd ydMmdzj dzdz
Hsfjdls! L OGOd ds’ Isjtste' OtelSd tod@dz@dzd 7o duf
B dzz ¢ Odz' , hts LOe jtehddzsmw L OndMmlstsds HBC Ist
ftesd3 Sk &' ¥ SORHJHOLM! ¢ 5Otk @ls'C It
B3d L dedd3 "  Hetslskzeo Odzd ytslsdtc! s ¢ OdzH dHOIs

10 akOLS of' ¢ HBBOERHd O ' -d

© o dzw L OrdMiskz HsC Iststemitctt™ , H d fig fthls @
q’dz,lilslslso[udzt%dz,lz OQdzOdz' Lz E ctOded ydzd n L
dzd ¢ zO0 ftedtosHdzO ftesBdzj O o dBSteklz dz0O {
SLEzd dzs, s ftesBdzj BGOISdJOOLZEH OISO
dz0 ¢ , BzHEYyd Cjto' adedStsds o  HH' dzz s tst
Oldmisdsd ¢ " Mddz Hidegts L s Jf sigydd EHJ d
] BBr " Hdzs BRkdzs odL d&zOyOlsdmw L o dBtstetsd3
HHI 'dalets d3ts h s B V'O CHsdalaestswiz] Iso stoyts’ H' W d
"HH' dzlz My dz2 20 L Oy' € 0o dzj dz' Mmls! Z Isj
"ototsB IsdzdC " @ ©°" HH' dzlz. 110 QWU ot 'S Gz D C
ftedfmoew ud dz Y(efigryg HOER aOmedets o dzj dzdz” (11 )
tc'dd o' Hylkoe, h ts d3t5HJdZ 1] sy kzls! BIzlsd
LOYR) ste’ ° dOH' 2 detsls® IsO MdMmisj &3 tsB Mdzz ¢ 5 ¢

[z His9 O HEYA® " WHizs ouf. YA OR € Bts glZ0ls fifj .d3" d
ftesWwimded zO MdlskzOy" & . dtftcOo © o Istsislz, h
HossC d 1 02 tesfMmis’® " do2 ¢ tisdefn ke@ds bsaOBGIs d WOCls
tcjLEzdz sOIs’ 9. 1 dz2h cdzdetsCd?2 0OdzOdz' L 5
mMftcOo d : d3stsy dzd @ sMls d&3j IstsH Iz Hisfmdz' HY § dac
tojLzdzdetOas" 9, OHOY' ,. his] toiffddcClafols® azZbksisy J
Isj BOIsdSd Mklls' ats L Odzj ¥ dIs- o' H OSCIsdo dz
tcjLEzdz sOIs’ 9. l Oydzdeoddz WOCIkttesdy dzO
mMklsdz Mis f tctsB dzj d&3q , hts OdzOdz' L k' Is+ Myw . % 1
ftotsyd ) oo EBteds o ' H ddists 'dag dadzy g adf tsoufiefisie - dz! .
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4 dz’ LHO9s Odztsyw syjodHdddr ftshMisslsO ' dz
oy® ° d&OMmMOdf jtejH Bk dzOH " 2 dzgsfils® o  H dztso dz
it sBtslsd &Oh seg dd wq lslgcdgy 21 .119.64 sy’ Ml
s dztso s’ Isj 3OIsdC d, d3jHstsH fash O d3tfidésts Isf ¢y dz
OH' 2dzsfis’ tojL jtcosoaOdzdms MdMisidz L odC Ste
J tcjLEzdz sOIs’ MW stcdzzo OdzOMw f tocd te s H dzO
ZOHddr MdMmMisijdB & odedwH' L OHOY' i tots
syd Mz & §° HBdzsy dddey ik @dzHe3se e ddxd dp
stz dz2 s Odats”’ L OHOY' ftes YOfMm UJtsJBIz
srOMIsdydedes M " 99 Hdesh jdzgdz" ». 1 jtejnm' H
tesBdzV ¥ ydr WEdS Yy 2 ftedLeotHdls! Hts MmdMml
w e BOwIgHdEsYje' M jdedz? L O Ekdiseod tsBitelsdz
it sBtslsO, tfkBd ¢CSoa0dzO 9 vCO d# 106 BE &C
dzfj BEZdzZO L O9 jteh Odz' dets® . [ Oz Mmdz' H hEZC Olsc
3O dzd 2 f Otc Od3Y E10).  jutdd ¢’ { s ls @sdzOY OLMO HORUECAzd tidk
ZzOf ' 9 BOtS ' o M(IBJdts L Pt szaydfgeipzd , hts 29 " to
ftcOG dzlz Is ¢ Hts 2 dzv 1 e@L mydzszsz L OH OYO fr]lzlsl
sMe" &z ¢€d HJlk]jtedd dzOdzls BEOIstcdy' Ctsi W' y'°

tc' o dzv dz OdzG j B o df @O deddjp H Pts Blilzlz ) f @A iz 2

ydzj dz mdMmilsj d3d H s O Uak yrdiftmj@GamizdOIls | 3OIsd ydzse 5
0 sL Stedlilslsw dzgj odL dzOyd detsfyls” . [ dzw H zB dz
1. ] dEjdz8 5 1B lstcd 300 cGteOded yded?2 totsL f SH' ¢
tetsstslsqﬁo[gtsteq’frjlstsalz*fuq’ w g dz Wistcd3lz dzd H dzw

WEdz¢y' ' L fsH dziz.

it BLEEWHOE yd L OHOYkZ s § ts¢ dzd dzO dzdav
odrn " Hdzz MmMdMmlsj gz Odzg j Bt O’ yded = tco' o dzv dz
tesL f sH' dzlz . slzls f shle®E s LCoi@iid p@isd d3t tististise
sBlztej dzgdzgw dz2O My § Silste” .

[Os yd Htsfpe " H od¢ tstcd Mmls ©dadz™ f tctsB dzj d3d
OMdBYf sslsduydes iz 0O DL Hdzy B @d tdzd e - L Bk
HsCIlststef! € s HdMJj telsOyY"' ") L oS sted Mis OO0
f sdaztemdste o dyj tef zo Odzdg?w dzj ' WL s57tc'1¢d)",d ¢ O
ftiocdtocsHdzes oadwedoe OdzOdzse' yYydzgd?2 Odzetstedlsdy +

BOIs to q’uJ 20 mMfjSChkégh diO [MeBstcdzd(Ic&S A1,960
vl L tjLizdz OIs® Hdzv Wi dC y'dyg ayddglz
uq’fndzlsd3 MlsOdz' o z MmM=aj & mj o' 2 Bzdzts MW
OMmMd B sslsdydese s totsL § dzOH Odzgdzy L0 (B izq j dzv
MisOlsls*, ik dtytd G4z1d k& 1969

v bdilz Yy, 1969 ty' , His d&judkziteBd dzO fy
tcj $¥Plssdz 15 MdMis] BOR BB MAZEG 59 29 Odadz” .

sO0¢C wWC dz0 O sk M B Ot 11 eodCtst
dzz ¢ ts9 z o Odzdz" , sts L Okteps di i jOw jHiOsREEY od3

b
Hj Bsdmisttko Oah d ftod Y' sk Isoudddapd 2dz
sfckzo@®sd CHEtEAidEr Mdhkebdvcdsds

- 7
(ORI
=03
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mMfJjSClste’ w ¢ f tctsB dzj Bz L 9 J tcdzj dzdzV dzOo j
BOZOr otz ftotsMmiststc' . v O¢C L' W dw®OYv, dz
sfkpdz SS9 0dz0O 9 Y ERtedzOdz "yttt W 2 BB " e
(11l - 66, 1970).

d. vzteB' dz2 LO=sdMmMIsde ¢ OdzH dH Blsiy” € & HYdty
OClsdodzs tesLodoOIsd d&j IstsH Isj ste" md dze 2
HtsH Ols ¢ Od3q ) Ofmd &3 stsils d ydzts 3lz WOL se sdi3kz
ftesyjMm 9. 1 twjLEzd IsOIs'" aLd3OMckd dadnfy VS * dztf datisc
LOMmistsMize Odgdz" " , sd 92, "1DEE 0" HEMOBY d3(
WOLBsotsets Stz dzj dzdegw MS dzOH dzd = -i3d1G48)) d3" ,
[ M ls O dzdaw BsdesctcOW * Wo d BdzEaOs RBIsce M fiflads ' , H d f
d. vmztcBlL @OJhl dsB®0 t OLtsd3 L Isddz, ¢ Jjtemtf ¢
Odze stcd Isdz’ o WOLBo tsGts ZCtolzt daj dadzw zOf ' o
tcj Odz' L 59 Odz ' o dc dzvdH ° d3@dsCdztsochite OWES 6 5 "ol e
LOQD dzOH " 2 dzsfls' MmdMmilsj &3" -5 O@). o, "1 OkzCtso

1 OMis 58 MEz@daistmyd Is d3’ o W OL sa(tspensu ) Iz Cots Iz tOdizOd
Mstsr OMisdydzedr MdMmMilsj d3 LH" 2Mdzs 9 Odzsmw L O &
' dzls j 6 ieOdridalzdzdzy RBOWE " o) g s HaZwH dztdzel dDjdefdR
tesL f sH ' dziz, O Il @3 L §jcPsoOog®] dgd dzp @ tfize
sBlztej dzdgw 20O My J Cilste” .

[ 4 daj dzd LOdzdh OdzO d&OH' w odCdzt ydisd J
Ofmd &t Is sls d ydats dzkz OdzOdz' L ° t [ 2 MmaJ &
Hsfpdz' Hyjdedgw tf ] dgitsBr' Hdegs BLRkdzs L dzO21Isd
Otc" o H dzw t z0dzd 21 jlimj CBs) L f J )4l JOMIST ovdzts M |
Of estf sdzzo Oo tesL G dzW H Ols d dbAUL UBIHEZY ] td©3OtC
otsHdIs' fmw Hts Jjotsdzs y' 2detsets o' o dav dadz” ‘
odHEBMIS® odHIE:

20 _[orglew.

sEBT ¢ jdzj tOltte jtoetHdUdtse SO BOES toOifs Gt
sBLtejdzdz". 1 tsBEHBSO9 O ftodcdteOddydtsets " Ok
Hesfdls! fshmists. 1 jtejfdmkze yd to' o dg¥ dedz? H
Is ts BMY(1Y, [I=t/[:

>SS =T

_dvi(r)/dr=[0+e0 b (),
B GGbteddiz BB t6j ¢z dzv tcdzj tsB Iz tc j dzdzW H dzw i
oMmMsOdzsoadisd, Wk gy C'scf ey dizO" EZd3tseo O
limv(r)=0
f sBkHBO ' tc' h j dg sdf &z §tcedctecOded ydad 2
tcdctcOded ydzed2 h Ote" .
l esG6 tc Odzd dzOf ' 9 B3OS aMm! € dn ftesyjm' o.
dzOff " 9 BOWSE " aMm! € dn ftesyJm' o shdzts o dzd d3 ts
tcJL jlodhtsdn@dgds j &3 £ Isj stc’ dzOH " 2 dzsls * .

=,
-8
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[ BHOILCd dzOff " o d3O )" offiP dtxfchts fHftddsQIdE o . to s
dZzOff ' o 3OS " aMm! Cd=a ftesyjm' o shzseo dzd &3 s
tcjLjtosoaOdzdr MdMmMisjdz 2 Isjtste’ ' dzOH" 2 detsfyls

1 tsfisdds ©B' ‘ Cktsd HEHOBE dad Iskidtsigdg?’
5B fdzkz ¢ s oGO ez 1IGTL, IksBlts. MdMmisj kd BN
Htseo ' dz! dgd d3 ©B)sL §|BRlz dztlz@BH & SH Y J dzdzgv o d BSGE OB
[fdf O 0O0dzOdz' L BsHjdzj?2 tojL jtcoatse Odedn
LOL dOyj dzdrm isHjdzj 2 MmdMmlsg ZBOHspdgszkz & ts dnlf g @

Bsdscteol ' "1 wesyjnd EOLS' ofM! CwEts o' H S
isd o: 10kSSo0 ®EdEEa CARBRAG) . va (1]
Bsdsc oW wa, Okcstodlsdsq WOLBSotsEl kS tol

Ofnd &3 Istsls d Yy dzts dflzj 6@ dz@ dr'telj dz' [ Of ZOMO h ¢ Odz
[ d&zv HEBdz 59 Odzdn MdMmisjds (L HotdBO Wikd
s yd mdzj dedz’ dzOH' 2 dzedr R OwOCIsjtedMmisde dzj o
fosMiststez o dteOLE Hdv MOy tSdzOLdscts L f
[0SO (JAf). 1wl ftsedj 3O fMikzllk' ot
BOCGOIS sk sdzj dalsded 7 d Mls j[dy.C ' WO § HsthifStodis &
L f sH' dz | Ay WEHAeyO o' i3dd ¢ st sHiad &0 dso j
fjte] MS(EOD , s ftodtetsH dzts Bdzs Héz6dH Iz
BOGOLGS s sdzj dzlsdzdn MdMmisj 5 By d®shB§HE

MlsOdz' o odC ke M Supdyilf j ) Blzo Odzdz?y o H Odztsd
o ddzd € dzO | 'HdOtwclps@®ts W OL o & ISBOC tojzdf toz] fighslz
fteddzeydq d WOLtso tsGts z ¢ tc 2Qfddej himigfvls d3' ol d SWdBR
ECtoklf dzgj dedzgv dzO0 jotedMmisdydesdzz tc' o dz (BjL
Mrd B3 Mjte” 2), O bOSty JjotwdMmsqdudzdr {ted
L OMmistsmiz o Odadz” ) OdzOdz" L' dzOH " 2 dzts s
MdMmilsj &3O0IsdL 59 Odzts RO dsts{dysls tc AWS H § d2 o IS Mls § o3
H Iz &3S @ 9 1989).

1 GBHESAd L d3' Mmis d31sdztSGtGOw ' HBf tsodzt 9 Oo MV

3 H j dz' mdMmlilsj d&3" 1$c{ &99:]3),3‘&)J sEE Yy " St
Systems", Dordrecht: Kluwer (I2 0, 99) 4 ffts d&dso MFIs d3ts o
E sz, Mt >|ISHdzO L dedm dzg ° (6 ¢ dZOHT
Cdzde Mkl ats f jtojIlsddzO’ Is+ mw .

l JfOHEC BB Jotsdzs Yy’

10 Motz §&H:yoOketl 9198HJd B ssisd ydzO |
ECtolzl dzgj dgdz? dzOff " o B3OS ' o M Kl LYAejyghi' da0 . E
ftcdH ' dzv d&zOfmw tetsL N dtej dzdgs sB dzOMls" L OfMmls t
¢tz dzj dzdz™ (dAv), sMsBdzdeots o 0dzOdz' L
mMdmilsj o3, hts o' Hdzso dzt 6 Is! Mw O IsOStsy o
ZOf * o BOWE " oafm! Cddi3d  sIstsC OBJ .

CStsmMA vlrte dz Lo jtoedzzo s ko Oclk d&O ftets
Bdzs o dS &zOH jdets tsfdMm odf OHSCtSoadr Jjotdz y'
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mMdtejHutsodh '™ . ¢ dzgJ cO2dets ontsfdomw L O " HJEH
) OMmd &3 Istsls d ydzts dzlz OQdzOdz" L ° o tOCH Casfig dSats ¢
odf OHC o Bz mMjtejHtsoadh * . wmlis sls dzts & ts f
ody OHEC B dn Jotsdzs y' 2 (11 17¢) B Iz dzO dRBs Y «
L dzOyj dedzv to] o HakidadZy d3 BOtcC tso it FBERS b H dgls it
WHtg" O " octokzf 2 s jtcOlststc'dd y Mistcd O/ OB -
s OC 5 st jtcOlsste’ o, hts odL d&zOyos Is! mMisted B
(R

led vy ' sz o &HBOBSC' oM CsdBk MjjHse dHh
jotsds Yy 2dzj HAWjtejdzy' Odz dzj o' odew dadzv, N s
GO Ctes foEmih ywiR) cOstte &Of ' actkf g
josds y' . U MAjd& EMmjtejnHds dedzy Lt ha gk
fcOotsteky &GO Bt Mddcbd todes SBLRie] dzd2 & j
ftesyd Mk

do* (1) de =70+ cofor o),
Hg (8 JtctsB iz J EDIststc ROth)HtelO, ez fE "
L OH ®fs dZ¥
du (t)/dt = C(ux(t);x), xek.
v O s
" 0=l ), ¥ (O)=u
H dav O H Gsdptll) kB dz2S¢ 'y
o(u), ueR?
9B O dz0 ~iAff dotissfd3(R).
O dZOdzts@ " Yydets L OHO' s MY L fsH" &z YyoOfmk
b mejd3 Mjt’ 2 Hshdd Hige daskds dip® da@" ( O MY * ®
"L I tsdze Ot ') 1B EIIO@E]( lHRdzd y' dzCtsd3 G sk
oAU ZO0 odfOHCESE Jotdz y' '’ ) mMed &
ftosmMsstesdy, Mt totsL yjfdze ' Is» mw, MmMlsOde J
L 1%, z M ] ds ] M QH Wwdffe deffss & ¢
MR sL ' 23 L Isj s’ j d3Q le3d5y datis dzts fi lesgslE ddft @y D 1§
(
I_

2 1
te
n

f' " Hetslszo Odzd HBH SO H! ") te Odzd ydz Isj tstej
jotsds y' 2121) | Y ' deizdzs ' dzed O . o € dzv yd dzd
OMmf ' OdzsO dzOubBEB L& O H' &z ¢ .

lfjodzided? E §jtemy j ¢ Isd orisstings d dopsgp sdzlz |

LO2 BOK MY Hises gl Uz B s pste’ ° odf OHS e
f otosClk, O &Syj 2 B' dthaidgh ¢ todg W ohdm o ds
&0 & My, L 02 e fiyls[ti)d S Is dzlz e |s s s 8 dzj dsts

MWt stedzz dzt OB " flz. Edzis | Bf@SBEHEZO OIS " OB MistcO!
Jotsdzs y' ¥, OteG zd34 dzls sd3 - de@\ dz@® kzedaPf @BH st jOtc
¢t h s . y!' sk ttsH ' . [ajodf'h 2@ @9 jLdztsdg)
OBMistcOC Yy~ d2O L Jdigdzse IsO MW stcdzdzs 9 Olsd 2t
Of e MY dzPQH CBoats’ Jjotsdze y' ' o " k3o O B O
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dif @y di =ty kle £2)).C°0 x)=¢"Clus x)+Colus %),

Lk 5o =50 ddB dzf
Izr(dx)C(u x)=0.

2z tsB LtgisLIde, Isd mMSE dzOH dz'" Mis! ftotsB dzj dc3d H dzv
9d¢ d&zOH oAU ) Rtk ZO¥ v ztgel'Ada. " [ Ols ] 30O
shdzsed WOLtsotets Stk dzd dadzt 9 B MBO,H dadzBie A
) Bedes 6 tc QWs'tcts dzel € wo dph. AEC. "1 Of * 9 d3OtcC ' o M
Jotdzt y-11, (1992), Gz ®© 2 (v sty BBO 2.
bovodhkzCtsd s ' Is, ' 2B8et MOBsMIs' 2ded = 6

COBHJHOIsMcEBEZz) ( 1 DH Sistcli “isT L) 192, tcls (
(111-131, 111- 134, 11I-140, 1lI-145, 111-152).

sjtste'w o9dfOHECBBOdRr Jjotsdze y'' 2 9o OfMmddty
HdWEZL © 2 dets’ Of tetsC Md d©zOy " ° ® JwetsHdydzs 2
mMidtjHtsoadh | h s  tots UehtsjL to dftdz] lsi20m W dzO B & fgzdats o
ftesBdz 3 Mddee zdzw tcdztse 5 B Rtej dzdg? H dzv  dzOo
Yy!' sz B’ F Sl OMdBf stslsdydessets 0O0dzOdz' L L
fjtejlso st dz ] Of zOMO "Mz Odedr WEdS y' tsdzO
Joatdze y' 2.

10 yedsl z tchC ' .g dt@w ‘[o cOL B L ° mo s
LO2 BO&dMY tLodlitsd Isjste’ ™ Mjd3 BOtls d dze
Md &' d3Otls d dzpg O dzdzO e M d M+ ftets dzOf d MmO dzdz" a3t
bz B jtlsO zdtw' 90 wkzSCtsfdm (dO k2 yoOf
od C sted Mistsozo Odzd Hdzw ode yj dzdgw dzO dzOh sd3kz
odyfoOHSCBoadr ftotsyiMm'  ©8 E Majdd Mijte' 2 BLEA

Hnd BO OMdBf slsduyudkzsets OdzOdz' Lk MS dzOH C
OdkzetstedIsd3z’ o M to Hdzj dzdzv yYls O, HEDEzLER ddiskz d
ffdzOB € t5° LB " ) desfls’ OdzOdz' L s Odzd A odf OH
M dteOkzOMmw dO@ HBBtj wsLoddsj dzz Isjtste’ 8 L
BOLE " s+ mMw dzO dB3Owlsddec Odz! dz' 2 ~OtOCIsjtedL O

CS LOoayHd, dzj MY tscde® dgp ddstets Ddlj * dzd@ L OC
dzj © j dzd € ts 8 L@ g B dzCfts  ( Ejdeldzq yolzv ) . p . Y L
"ujJtste' W Q2 d@tse T tdasMmisy 2 5.0) .7 T o LVOWIsIs ME 8 O dzg
H dzw dZOf " o B3OS ' a Mt € dn ftetsyj m' o HIS9 jJ HJ C
zOf ' o SpkdstfuicdE s Gf jtcOltscO, hts HESL 9 fsdzv’
nOtcOCIsj tod tclisay@ dgdizy 3OS * o M(FFdB . o 'wdaktze dgf
f" " HE OL OO, h 5 Y J ‘ "OHJ o Olsdzd 2 " H-
2O ' o B3OtE " oM €Cdr odfOHECBOdRr ot 2.
" HaBBHE dzj 5B~ ©ded Is B Iz &zts B jOdefsstoyd 2" ( ff tecC
odte'" "deo odHOdzdIsd H dws Lihtaftdl NGO  EOfdiOEasIsS TS

&, WC BhkHkoOddmyn e d dakzvh datPli§ dzdz”
(20" 99 BOwLS ' oM Sdrn oA O tee hEds jicoj O ' Iz
tcOLtsd "L ftosWj Mstesdz v j - detsdzgtelglf " Yais ¢ £ Ao
1 Ssdosmsd [ ' &d shsd, W d2-] taaWjdEhg®d
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7d5' MWyt o ( Cids-byjiede'j dAs9 QD OPj S alzPiiGOTEID s
IstGJIsJISG'ls sd v wisd'ylslezsys &g Ehste’ dd o s &Y
h OBy Odefy* Cda3 * L J U odeWKesGsR iip@Hf fits' fikisty 'tc * G
fs kjdjo Ltk LO W,j o jtisd bk 1 O0wdy’

i tc 5 G teLOWHE[V dzlelaRO MBY 16 s C2° @slds sy * k9" dzg 2 descigz  H
f sHOtkzeo O Mtste” Y WO DA G B8R “ ¥ " St oc hast
Phace Space" (} 2 2, 2005, Worl d Scientific P

SKoroliuk, leolaos Li mni os. wmistslsdzO o
jotsdzs y' 2 &k fr]JJtclf,,ldeJJdest ‘SO W EZL 2 dets
BsdtsctcOR O YR Ptsdy ' sz’ stsdz f 53 Isdets, wEC CC
s ¢ 5 d3.

[ Sdesctc OV CR20OPBBEREZHBa OdZO L O d&OMIsEk Y dats
tcsL H-ofgtfzf dz2' . v dzedr o dC dzOH O¥ Is! fyw  otdf'  dzj
1, ftes odfOHSECBB JjowdzbyYy' ', s i j 60
ts: ZOmMBEfwdEsL B° d&z0- o d¢ dzOH j dz G te O dz( -
e’ 2 9 JwesHdquyudzsiz ° WOLtsSoatsdRkkz fwohistst
1. r odz' , G dzO o Odzlzy Wistc Wydsdrisez fpdfdze 2 dzvw ©dat
I sn Mikbls®* ada MdkkzOy' wa: Codzd B EZtcj dzdz
Edise B OXZOdZMEZ, IkteBlstt, BkMj tc] Hdizde] ddday Iz

ZzOo j H] dzes ©SB St lOEEZ odfsG O] o SighB O 1iziz’ 0. O It
CEOaOD jHjdets HO' HBHOLStSOe' MdlskzOy®
Yj o jtelstsets fostewWHSCEZ, bktBlsts, L & k@ss da
e, yYeHtseaddZ WOCIdy d3s dzd 9 * Mls tcj Odz' L
t6j Odz' dzd =  Mls 5 AsQ gy dsf 4 ddShgicae)d Is 5 OC 5y
md tod H dzd dzdzW sO HdWEkL ' 2dts’ Of etsC Md d©ZOY "
tojLEzdz sOIsd dzOo jHjde o WWSLH dzOm 3 O 4.
sBydmdze 6 Is+ Mw L O Wstedzz zOdzd , hts L OHO¥ Is!
tsktej dadzv , O dzgj 9c¢OHE®I! Mw "L L Odzkzyj dadav
odfoOHECBOadR Jotsdze y' 2 2 MmaJ d3 ' 2dgz@B9 2 LL H

od¢Ctstcd Mmls ©dadz” d3 BOtls d dzc O dz! dzts n Ot OC Isjt
BOts " oM! CsEts 9" Hdzso dzj dzdz” &  IsoOktftsOH C B
fesyjm o.

ydlsOyj o ftoesf sdzz’ Is' mMw dzO o dB " to: 9 d !
¢ zOes 3 4, OBt totsdztsH ' Isd 0Odze tbtc d Is)dF® d3¢
dzOW o dzts M ls HsMisOlsdz ts° Yy ¢ Oatsfls Bts ) dz

SB  lzdzlskzo Odzdzy ¢ teeO dirf U@l ' jA .z dz' s Ols’
sdscwO v & Misdkl  BOCEY BilLbd Ok

odfOHSCsadnr jotsdzs y' 2. ltets yd dz20f d mOdzts
1l tetsls . fteddydt" fzOmMmtsdz aMm! C Iz Of t
fiocdtocsHdats totsL G dzV HOIsd dzs tp'sL'H. dat 218 dg'dfif I©H € s
Of etsC Md BOY" fsdzZv e O 9o IssdRKEe0)d Ists Higllslzd 29

Cdelsj defd o desfls' o dfOHCmoadn MmlstedBS' e  jo
o' HBEO O Is! MW L BOds® 2 iso ' tode Ml ,kohds
fMlstedeCdizs L8 By L 2dkse tedesmisw dsd,. MuOS 1§ to
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LOf tetso OH Y J dzdzv BOdzse s § OOy ste©® M to*
josdzgEy' v LBt 0 Mlstsma OMmisd ydz' Mmis’ .

sdz' H Lo jtedzklsd ko Ock dO 1OCd2 Mk’
G s dzts 9 0201 HAWIS®CH dzj dzelzy Oy Is G § 3" HdW EZL- 2 dzts’
HBHOLSBSoa s BEfMjtjHdz ¥ Is! M HEkze'  d@d3d dzlsd
OfesCMddBOY" °~ dzitsBr' Hdzs HEBHOILSCBots kMj 6]
LOGCOdz! degsdidz o dedzvH' IsOCJ] EMmjtej Hdzj dzdz? L H

Mdzd GzOtels d dzc O dz' o (Hd&).@QMBtSdZZS@UE‘@OWQB ] 8 0Odzd
sjtstcj d&3d Hdzv odfOHSCtSoadr Htsyjfm' o, [MCo
1O LOdzdh Odztsqw  dzdh j HtedMmlstsmMize Olsd y' Lk
dMmisj &8 & od§ OH S oGzl Oyifchd j@disiy "' tad Mils sz
Edsod & Mmnj ds Mgt 2 Hdw Mmistsh Oflisd ydzd A
c,[Istc;cfd3G)dz, dZOd3q’ tGJLIZdZJISOISCf dzd Bd dzz uyd GtedL
(te' H mdz' COOMmstetsy " ydz' ") odCdHd Ml
‘dzlSJtG&)OdzOdz,oF Is!' v 'sC O@Bo d?2 totsL f sH "' dz. |
dzj f jtcj HBOYkzo Odz' . [ 5 dz0O dzd h j HOIsd H S
" dals j demd o des s’ fssHddsSdR YsH' 2, IssBlst
oL &s, kOCd2 fEscdst &O° & myj |
JieetHdydzsBIs o B8 dflf O jtcj HisSOdN ' | H dzw weda
fzOofmMmtsds af! ¢S5 OftesCMdBOY"

HnjJ BO HdWEL 2des’ Of tetsCipd Oy~

ZsC Odz dets dzj L Odzy y ded 3 f ted tetsmls Oc

Hdzdd3 tB' ' Clssdz [ mMad & HdW kL " 2 dz
qtesBdzv ¥ yd2 6if?jtcOltste 1 [ 11
L(p(u)— ﬂ¢(u+v) ew)Pu, av), %

dqRf dmk " Is | dzJQq’ MlstcdB S s sH" Bdzz YOMIsdc
&3’ Mlswis:! | we sty 3?2 odf OHESE, i
d313>1dzq’9' s'" dz2 € y' dzsyd mdzj dzdz' Mmist
stesdyz (1) \J s L azpn @Oy O hists MW dzlsigOd
B3q :
O, +1)=Aw), Olu, —1)= u(u).

vOC hts ¢jdzj Ot OCBets fwsyjme GO
Lop(u) = p(uu + DAw) + (s ~ D pa(t) - () Aw) + p).

1 OMOdBY § 6 H, odH dzddits Mjtej HdZ L dzj )
9" Hdz' B3O yd ' H vi(drkOC sd3 ' dzls j ¢ te O dzO
Lo(uy=C(u)p'(u) + j[(o(uw) P v WP, @). @

510 9" Hdi3" dzgz 9" H L O¢ Oz dz,ts Mrd B3 L OO HOddz" odtetsB dzv ¥ Ytse s

Y@z §jtedn’ Hdddd 2dBse’ tedesMmisw dsd L O SHddz Cts¢ adHEz

P(x, dy) P{K"+ledy1x —x}

Hdzv 111 o joCdz Hiso sd3kz RY Dilts ovsuizzts f ‘todzléQiadzind ©dg®iplsy] d

" dzlsj dzfnd o dz' Mls ¢ s @ ohj=zdHy=Ldelzts dipis' te dis Cold t OL Hdzv G j dzj tOIststc O

(u+v). OOty dzde ' Mis' L OBJLY jyk' s v deOWHoddz' dgsdedd¥e) jldcsOogys & oL f

] SHOdzdz" G jdaj OISO (1) L-WIzdeQelp™ 'j ddgdr Islgs ‘Odets 2 ifidg dizlstzts o Iz Hstg dn'ls ©
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ANzdzSy' v "(We § sizBY O Md g Hdzs o dzd yd dz

LO Hdddhpiz:
Cw = [vOlu, av). 3)

10ko Oy dis, hts §jthd?2 HBHOMSS fiR) L O
t20, wCd2 odLd&OUO ls'fw josdsy 2ddd ' o dz

dp(2)/dt = Cp(r)). 4
] " HBdits, N 5] oGty ddEjgO s O° 8 MW o dKOL B3
Cou)=Cpw)". )
vifite dgjoOyCt LHBEOHOLdMY, wC {§toddsds
X, 120, L cjdzgj cOlsstetsds (1), OB, hts Isj

FtcORzo Odzdg? 3 Istsets, hts odH® dzj dzO " BOtls d dze
"9 MjttjHdy BRE" HO' dkzdr s’ LB dz hj dzdzv .
ltod o' Hfte' HdzsBEZz datstcdzlz o Odzds' k@ Cls
lsjgtdzlsa(bdzis*f p(th =2dr yweCO odL d&zOyo‘ Is! mw
i CtsdOldmY o yY! &k, CtsL ¢ dzv dzj Bs  ff s
O 3 jels G (B2): |
&0 =gtlie), 120. 6)

| J dzj Ol stx{tftB 8,8zl KOl OS2 odcdwH
(1)):

H J
fite
f Ote

o =5 [lolu+ ) o0 ). )
] OOdg} stemd ' H O dzfstc d3lz o Quudtizs ¢ fiytd' bz dzté 6 Bz o

ftesydmkz (6). vifjte Ldetsoklz u"tGJlsatsth’d3ls (
L) = C)p () + 5™ I[aaum) o) - '@, dv). ).

[ 4 sJ ted3 dztsa@dz@ M¢ zZOHts9 O ( mts. L (2)
" BOwIlsd dzc Ozt dzO " MistedB S S BH' BdZO ME zOH 59
ZzOf P RU) / CARY), L SCStdifOClsddds dztsf' * d3 f O«
f OO Isteetsdz M j to* °
Ap() =™ [lptu+ o) - o) -9 WP, dv)=

£ Iga"(u + B‘vb(u, dv) -0, £ 0_
R’

[sYj, HdoW dstkso Okscts fsyimkz (6) o

Fou)—>Cou), €0, peCR?). ©)
AWV ERiseo O BOLBoats¥ fted HBCOL L B " Y dat
&)= p), 120, €0 (10

G RELHBBEIEES (5) wBLbEd ‘lifw wC MCOdwtdd?2 HESB
d

Co' )= 3 Cy(w)p(). o,
k=1
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z  MmJ dzm’ LB ydesfis® OEtipgded m MG EZE BB ° dz'B o
LOdzj ¥ dls! ©" H Ibtsets, wed2 MO odH ¢ tcOdz]
BzH] L OH' Wwdzd 2.

ANz ClszOyYy' W 1\ Oigsiglf g2 CtwosS 2 ftsBERZHBSH
oL edzWH"' Wdzt CKECQO 2 H (etefgdps Mizj Is j tc dp(thzts 0 O dz
t2 0 (wWCsHdzte d tezOL 9 Olsd " jJSCo dz' Bte' 2d3" ) . )
dzts tc d3lz © O dzdzv . 10 kdiscoad L B' ) desfyls (10),
f OtcOd3j Istq Wifjstg ' y! 3" tess  ((?) NSC izOH @& [sOdylzdzd -
htsH dzv  Ists@g s, h&Bdz dan' "dzd &8 d H 7 d dejtedpdg"© Whdgs Ctds
fjtoj destcdzzo Olsd yof. 1 JBBr  HdzE f tsSHEBSO Y dIs
yd dzts o3, stcj BO totsL ¢ dzv {tP1s2d0, o - * desdedddlz o Otdaszy
& x(t/é). dzwv LB jtejyjdedz?y L B' )zt 1 OHD ) C
o' Hdzg' 3O’ d3ts H j BY tell dztm 8 Eagztsh Ual

cE@y=etlt/e?)-"p(1), 120. an

Aj “ adm ' Hdd?2 ftyjfMm &k oulrels.e day f iyt
s jtcObtte ftosyjmkz (11). ['Bdg@<o daOfds by jnls
sO¢ w¢ L B " dz' h j dadgw dttcdiso Odzese s f tesyj Ml
J S0 dz' Bto' kzdglzsH Qilsdzlz" jfnd2 plf, B BY ts dzgjodslS s f tsdzj o
feswdthp®), t>2 0, oxj dOs oM’ ¢ dad tcgfedald nodd:
5 j tOlcdkY Y’ 56t oL GdVWdj B3 ZdBse dzj dBOIsj

E*olu, v)= Elqo(u +ACE(@), v+ Ap(t)}é’ £ =u, pOY=V|.
1 G (s
ALE (W)= L 0+ M) - () =are /&7 )-e7'p(0).

[ Odz' MestcdMis O wBsmw W ts tc dslzdgztsdzdzd 8 j 2 d2tst

fsLBOadlsdmw ftodtetsh jtezdz§ 4b ' dz' Bt dzz o Is

E*plu, v):
=E, [olu+acsle &2) v)-£"apt)a, + Ap)el [+ o(8)
] " HiGSo Hdzs HE jomd®y' ' @) vi d§OS ess S s

Wstelgz dzs¥ mMjtjHd = HAEZY ' dzls] gt Odzz
Ap(t) = plt+ A)- p(t) = AC(V) + o(A) .
1 Odzd " ©° s fmw sBydmdzd Is d 2 d&3ts 9 dzj BOIs j d3C
dzts tc d3ts © O dzts extgt) f s Y P E s 90 X)=upitits 9. :
2B LOo jtehdlsd tsBYydMmdzj dedzw  tso j todzj d3ts
odyf dzdoe O tc" 9 dz” Mlis!
v+&u=£2§(t/£2). (12)

M yd LdOyj dzdz? B3 ° fted d3j BB uE@s] s5YOL
Eu‘,qp(u +eACE(t/ EY), v)~ qv(u, v) =
= wm,v(p(u"'m{ s(t-"azl v)— olu, v)=
= _E"""AQ‘ Wele, v)+o(a),
HE | dzj €Ot
O @) = flolu+2)- o)y +eu, dz).
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1 Btodzz o Odzgdzy o dn " Hdztsc B 6 to ts W s ZdzO(MAsIz)f dzt
G Jj dzj tc Ols x@)Op(tY 1@ &-d
Lolu, v)=£'2QE(v)¢(u, v)—s"C(v)w,ﬂ({u, v)-fC(v)gp",(u, v). (13)
1 Ozoa Oy ddiis, Nt Ctsdif sdzj dals O
CWe(u, V)
LOHO' @G jdaj Ot ( Mte. (5p{)t20tclzed?2 ¢ s3]t
10 LOo jteh Odz desdzsz j sOf ° gr ¢ LOdzdh O° Is
totsL C dzOH OdzdzVL" dzQ dzj tedP@lsRedORl isigCyls w2 ftcd HESH
Lo dyO22dets, Lkdiiseo On dzO0 QuAd@ e § - M dzts G dzls §f tzigdj g
4 syolClkz LsBdBs OS] MO} Jjtjlse tstc
Odzj ftesHBBOoYdh@s 2t5Ets HES Hiclkd tsoWsz dgbdaj dz@ W

20 W)= [lplu+ &)~ o)l +eu, dz)=
Rd

=™ [20(v+eu, d2)p'(u)+ ;— [zz* Qv+ 2, dz)+6°(V)o(w) (14)
RJ

Rd
Il " Hf'tHdes HEs (3) Hjthd?2 HBSHOdMSE &O' o
£'C(v + an)g'(w) = 7' C(VIP (W) +uC' (V)P (W) + e (V@' (w) . (15)
O HWZW HEkZzEetSEGB HBHOdSEZ L dZOHBBdIS! MY HEBHO
faz*olv+au dz)=B()+ 65 (v, u). (16)
r '
VU HoBBA Wt dZOR § jtcjHBOYO' Ist Mw, s L Od
BOdzddiz  OtcOdyy Btetsdz Mmj o °
}9,‘-—»0, £—0.
99 HdzBh-JHARY tQUBABR tEwHW(S13)H ST tc@fgpdzf Is t
HiNlsOo dzj dzgdzg? G j dzj cOlsstc® destediso Odetse 5
0:

v
tc

)

O &
5 —

(t

Loy, v)= Loy, v)+C(V), [, v)+ G olu, v). a7n
vlzls
Ligle, ¥)=4C'(Wp/G)+ > BOY'®) (18)
‘ G jdpj Ot HdWEZL' ™ eoLHBoYy JjCo' dZ Bto' 243
l 0o @ o s5C sBY tsdad dzls dzd 2 Zt3004)% 2D, € 2 ¢ tf do
fjtehO Ctdikif sdzj dzlis ® = IO@) s if adztzdzllzy H M) j toj dzy’ Oz

d (1) =C'(pO) ()t + Blp(t))aW, , (19)
OH ez E{tHt2 0, ‘Lj®@B@s y(BO , o d tcts B f mdI91s to
Lo(u, v)= Loy, v)+C()¢y, v), | (20)
hg Codzse dzts¥  YOflsddzss  Ofmd o3t Is &l d ydats

steiiso Odetsets (' Yy zis,pBo0dses) ftotsyj Mk
d4rn' HMR Y tcOISte’ o
LFolu, v)= Lolu, v), €0, 21
dzOsfRdIs! B OG Ols# d&gldzC Yd&zOM'L Ol jmlyf j yz' LB " >
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SFO=>4@, -0, (22)

E sz yd ' dh sz mJdmt, L Odzj ydets, WwWE G
Isjtstc’ ' GtoOdzdydedrs Ijttcjd3 HdzZv o df OHC S0 d A

gdz' H LOEZeaOYdIsd, hs fftod OMmddd Isttld @Ydz
oH Odzsfw Y tsLBlkIsdMw o' H fd dzc kelzlr tc ditdsdhits H uptiz
JSYu,v). Aj dwidss ‘ Is! mMqw Isd d3, hts £ wCfls® Y
JSo' d-fesip@n Cd2 odL dzZOYyoO' Is» mMw jotsdzs y' °
CV)LOHO  Is v EkMmjtej Hdddzddzy L g@MEzdz€z83. L ©

w tslsyj, Hdzw o L dzOyj dpiivt 29 j dzldigjlz & ytsls tc *
LH' 2fMmde 90Isd GcwOdzdyded?2 (Jjtdjnmn" " H I 8(2120),
ftesydm L Jjotsdzs y' 2 dztsets to' odgwdzdzw (4) .

UV dzOhdzdL - 2] toL G dizW dgz s O GWOrday ddz h = dziz 'ty
Csdzd odr " HAedOX stfptday y Jfis* o H 4 O tdsGd jlsldste A [zfigig
' dzls j dzfn d @z Isi s d s GWZOH S dd3 y@dzis BxE L Otizp )
fjteh' HOoO did3j dzsd HBY EMSCOdd OMddiflstsisdy

1 Odzdh ©' Is+ fmw tesL G dzv dzlz Is d f 50 j H lsdzS Iz |
Gjdzj 6OIstste" ®© (21) dgj LOBJLYJyk" L B ) dg
BOIsd fsyOlkitse’ Ekdisod, hts LBdzdy ke Is! Mw:

£°£(0) = p(0) + £5°(0).

vO¢ M5,z L=tx(0)f tog 0, i$j5 dzO YUt syOlC 59"
L 2Oy dzdz? o d rn ' H(OstiEss d D ety dndz deed® - iy Jels
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dzi WEAEYt?20s O dztsy jdede" d3 to° o dzso Oc (
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lted kOC BBz dstedt)ptCGREZOEft®YENnY KOS
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BHj ftesyj s dez) Q2 dzO
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a=C'(p), B=B(p)=0(p)oc*(p).
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H dzw lesztGJ&@B@BamWWMWBGBaEp@MM? h dzw
B'dzh o' Hftse Hdeddz, MC' dz’sC d OfHedsddd d3@dac
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S =ev (t/e)-e"p, t20. ®)
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mdMmisj &3d A J tzlzpte | dzOL 8 O " M Mmisj dsts® MY-53 d o (
22, A 5.5.3] yv friydiss)jdio Ldz0GaBdde] O jlfEMydGEE -
sHdZOSCBoada f tod dzOH ' o . sty jdz ftod dzOH BN J
tetsB tsYts L diHls @dz'e Isodzts o dzé ol @dgte 3D . M ls O dz'

ljtojatsHd L GHdtsets MisOdzz o " dzhd2 ffd
o' Hdgso dzj dz@z2 , (Ado92. 5)) L fCOLBoadd YoOfmt
SO o' Hdztso dzt 9 Odetsdzslz M ls O'de®dr HU 5’0 dzlst patzf) o s
ftesyj Mikctsp igde @zda? 0 s dmiz’ ¢C'dz € Mmis! |
o' Hdetso dzt 9 Odzd n) H tod dzOWt) ® yJ | 9§ s d dfiedfsizO ¢
o' Hdzso dzst 8 Is! Mw (OC t5y t&FL)c dzvIHEDY jlso' difHR! ,0 MG
ftotsmils' tg =P}z M C ZOH O' s Mw N+ €, deigls O RG &5. Y

1 O OH Q" i3ts Zdz' ¢ Odz' dzlz o zOMiIsde ' Mmls: f t
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1 Okzo O dJaB =N/ JHN) = NmL OH O8 Is! " dzls j dafnd o dats
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sO ndmfjwm ~ (16)

B=A(p)+ u(p)=2p/(A+ 1). v 29)

v (t)=evlt/e)=v(ND)/N {2 1)

gdz"H L OLdZOydilsd, hlﬂssfnaﬂz{zﬂ:lsm/@q)mc&tﬁzmwum
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fzOfmsd of! C5° BsHjdz fJsyjhmez at. [d
odL dzOYO ' Mw MkfjttfisLdy ‘¢ HothE ftsyjf
v* (1) v=(7)
c®w+§x—2m,em (1)
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fosmisstE ®MERdH= {SR0). | C &OHj dd2 dRdy ¢
Nn20, LOHO'I! MW 2&se ttdsmlsWwdd §jttjicHE
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P.()=P.()p, p=p.+p., p.=Ea’. ©6)
1 € d&zOH j dzd 2 ftetsy,j f tedL dCkz odL dzOy
M " 99" Hdztsh j dzdz¥ O3
S =6, + I(Kn+l € E+)ﬂn++l “I(’Cnu € E—)ﬂ;ﬂi nz0. (7)
vzl L O X H(dH) dzH d CoQ@ s § s EPIS’
Judodudets, N5 totki, Mhoitc Ddzd WwOWAYFk ctsd3 [ Ot
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Lol )=Ep(r,n)e, =0 K, =x]-plux).8)
1§ M S detangy f) ez Dzdzd dzj WBIOS o dflr dzv H '
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- 0

®)

G
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Gjdzj tOIststc L LOHO'  Is! Mw odtOL A

[P.(d5) [Gu (@), kv, 1-5)
iR D & 11)
+ [P.(ds) [G(d)p, (v, t-5)-0,(u1)
! 0

h 5w ¢ tadd Lo p® M is df decstiptf s | ‘d3lfls j ¢ tot®'d» ddaffile’ o s " .
[ Odzd € stcd Misliste @ dzfigW )Y dgty o1 @)dz Ao ddg j dipd@ls ts tc O
L=0+L,, Q:=P-1, Ly:=P[G-I]. (12)

vkl ¢ dzj cObfsfckgdn2 0. A jlsted o @detedels o tstcj dzdz
Gjdzj tOlststcO® L L hdtoj desegts 1 [ " Mis tsls dats
vujfjte o' dz 3 tcp kzieizdzizOIst j @ jLidD IsistsiP s ditslcl G
s jtcOlostc® s L nOtOCIsjtedL 2 Aoz Clospidssiz
odf OHC BB ] B d&zz§ Odzdaw .

3y Of ' a d3OtcSCtsoMms €Cd2 HtesyjmdzcdIlsgets, o h
BOIsd sy dzde ' Mmis+ OMdiBYf Isslsd ydzesets OdzOdz' L
BOdzd?2 T O@H)IsE. M) cH ™ Istse 5, we fOttOd3y] Ists
LOdzj ¥ dlIsi | wetss BlzHJ mMe] B0 OftetsCMmdd&zOY
M j iz EMmjtejHdsj dedz, Mo jddd HIWEZL " 2dets’ s

3.dla j] B30 M toy @24 daddmls* h ts& | LodyoO22 dzt
EmJ tej Hdzj dadzV , h s OROizsetsd3 L OCtsdzz o j dz
mMdMmisj i3d OftesSCMdBEz' Is: Mv HjIjted3 detso Odats®

1 O " 9a ROt soMm! €O dIsSH J dz! ftetsyd Mk tdL c
sO¢C" 2 Wtttdy :

Cf(t)=u+8{&)ﬂl—§)ﬂ;], t20. (D

n=1 n=]

1" HY 5o 'CHaRnt e R i i) f Ol O 'Cl§ o e 5

LF=0+L5, - L5=Ple*-1]. @
skl ' dElsj ¢t OdBdgD? B SOl e
Gi¢(u)=]0t<dv)ca(um)- ‘ 3)
{ 153 @ dzOHIL flif B dzC 3 (u)ez0 " @Bfgd oi3Y Is tf Isd wdgds O o dzj dzdz”
Lo, x)= Oplu,x)+ 80, Polu,x)+ 6. )
skzls |
O oplu)=1b.0,, b, =Ef. (5)
1 Odzd M Ceifoj RO SLIO H 15 9 tdzdds tsoaWiz'
65 p) >0, £-0, peC(R). ©)

] tots B dff IRG Iz dzt B dzte of § thauzl3lz dzeH dBvLfieY L Odetse s s
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slsted d3lz* d3ts OQdze sted Is d3 My tcJ H dzj dzdzV 1 f
OmMd B Isslsdydzd &3 § tcj HMIs Oo dzj dzdzV d3:

L0, = L [p@) + e, (u, x)] = Lo + 6F (x)o(w) . )
] e Odzd tyifizf & O ¢ itc dzO yPY ‘Isg dn'WH dats " j dzdzv d3

ltesj Sy 2ded?2 i jtcOlsste 3O o dc dzvH
Mo(x) = [pd)p(x)=pix), 1(x)=1. ©)
E

1 Odzdh Cs9 d?2 s jtcOlsste o (7) dinGry tzoz dz! LAS
W stc dglz dzts ( 8) L tcOnr 29 Odzdzv ftcj HMIsO8 ¢
MOy’ sdzOtcdetse s tsLftsH dz (6) 1 [ [ HO® s

Lew)=Co'(u), C=b/A, A=A +A, .

A =1p,, p,=Eef i

] 6 Odzd ydzd 2 st jtcOlstc (3,10) odL &zOyo’
hodHGC " dHDA

du,jdt=C, , (11)
TOo6TO

u, =u, +Ct, 120. (12)

1 OzZo Oy ddits, bas (f100c)0O dyyj daLddz@y @ te dirigj’ tdnjls  {f to
tcdLdCE LO tSHdd Allt@HeA@ S M iGe jfHO0EE | Is tezls § dzf d
C o. J[Jlyg, MmjeC=bArm)mime et §tosyj Hk
Ofmdisf sslsdudz o jH' dzSlkz MistedBCtcosEts ff tot

v(l/'e) v(l/s)

SiO)=u+e) Br-e> B, t20. (13)
n=1 n=1

U J 51610 dzd iy gt Bijddy d § OH (k) @] ssilsd ydzse s
ftcj HMIsOodzj dgdzv (7) L' WL CEZ 1d] HEBSL 9BC

1 d Mozl g X3 fiydzOe 8 O dz' Mis!
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¢ s ) dg@uyy tiBid)o d L dzO YA o daEM s
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1 G ' Hldgtsts to jodsBisdats aHddge @del ¢ lytists 6 Mz
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1 d f) dzt2ef 105" fifdzOB € Oy dz' s
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.25 ] BAWEZL OFdetis’C M IdfO@EEH jfde sy hlzd ¢ 2
LOHO s/ MW Ek KOG 2 Hted CWCW
§‘(t)=u+£w£)ﬂ;—ay%s:)ﬂ;, t>0. (18)

n=1

1 € dzOH 1 gz B jLIOH O'Cl§ '‘dfj e Ols 5 to 5

L =0+L5, . L5=Ple*-1] (19) 149



Wzl | ¢ O] R s B 6 O dsl B o T jif)j o] H dzj dzdzv -
Gip) = [G, (@dplutev). @0)

o dzJs j o de@ dzOH E,ﬂ—oﬁjlzdzﬁ B o O &Y Is 5 I 6 U &dZ® H
¢Cjdzj OO (2)

L* =Q+e0,P+£’Q,P+5°6;. 1)
U 2@, 0 sRIMOBH Bz jdfj 6 H(BRS dzdz”
Qf(o(u)=;Ci¢"(u), C, = E(,Bf)". (22)

1 Odzd M CefojdiROIs e L OH 5o tzddi i@l
U flidely Stoddz dzéH diyvL TV L O E B s O
L. =e?Q+&™'QP+Q,P (23)
ftcd HBHOILCBBY " 2 EZdise® BOAZOdzMEZz (!)

b=b,/p,~b [p.=0. (24)

[ SLoOWH [sSs§ j tt OI¢ & 120) { tc df dsts B O dzO (k) b2
O dze 15 to dHisidytsty O 1 s S fmd oGS Wit 2

Lieo® =L [¢(u)+g(p, (u,x)+-¢92¢2 (ux)J: L(z;(u)’+ Qfgo (25)
| 6 Odzd | tizf & O& ¢ tc dzO Y ‘Isg dn'WwH dztsh | dzdzv d:
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1 d ) dztSa X3 fifnydgO B € O ) dz'@igiss'® @ dzQ(24)n Iz
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9 WBBlORr 8 OdzOdz' Lk "t HEdm fBH" 2"
1 028" dz¢ h OHj C 9 Ols dzts zO B HE &GSz,

fsH' 2" YBHOMMS o W®BsdscttOW¥ " " [r.r OCBHO,

sjttj BVEEWRL #Es g Mfse], "t ° Bhkds odC it
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] tots WifnOH O kis © Msds 3"

IE)
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1 a]gmo*f(dv)=sﬁg<v)6+<dv>+a:} geC,(R,).
1 @ dL dzOy®® tglgH & dzb § ‘2O R:)
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LB Ydz Mmlis! H s JififkzdGzOigdpEsdz f sy
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0
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151



A =gihp. o (35)
1 Ok o O sz Bis 18" ©dv) dzj 2 Bse ' te)d tdaPS zOH |
dzj ° 02
; {bf 3 HMOBIPHICTIO &p,
s S N N
| &by, 3HMOBipHicTIO |- &p.
UBH'
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| LOR Sodzdfls ¢k tz8) § 'OBR.), § ted 7 s 1 ol dzts o § k2,
hs g 6O
G.(dv)= p3,, (V).
{614,
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sEBlg=p L' dBo ' tddzjfflyte toh b & tc Bz@HEsss B Is 5
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' fdzwwH' HBOYdlsd ojdzdS' MlstcORtso "
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11 o Mojdk (rOMMed oM S5’ OftesChdioy
BO° o d ¢ dvH
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v 2@ (ux)e d L dzO Yo jsts @y s tc O d3(
O o(u)=b,0'(u) + G, (1)

G,ow) = [G,(@dv)plu+v)-p@)-vo'w)] Orp@)=-bo'W).
0 y

[ Ode' Qfls s )iz & O dzlziLys @' " s to dsliztiz ts 1D dgl 2
O sted s fiff EEMMOEesS HdBOY' ~ fosyj iz ot
1 Ozo Oy j dadgpdzz® N j] BHAREO LOHOYO: HIWEL
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F(x)= O]Fx(dt)l"afsleE(x) ]
0

] totsB dfj di3tfc z dzv & et p @edz® dz' L
Mistsn OMmisd ydzd = MdMmisj &3
1.1 mis.zdyf 2002 tots Y& o d dz@xiigzts ¢ todO @ € & to ts5 AstH O

Hoppensteadt, Salehi "Random Perturbation Methods with Applications in
Science and Engineering" (Springéerlag).
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1 OMmMistsMmiz o O dzdzs tcsLoOwWL G 9 1 &) ) O dz
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JteesHdydesets (Hdzv fJtosMmistslsd MlstedB S s 5G 5)
dlstsh Ofmisls dz' md Milsj dzd odL dzZOy0Os Is! Mmw J
joSdz Hiso sdzlz Nftdc stistister 3 2 ° f " octkzflz it
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dut@)/de=Cl’®; xlt/g)). )
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gilstsn Ofmis d ydzj L B ztcj dadzw odL dZOyo' Is! fimw
fwesyimMsd L° hoedHGCdid fjted ¢ dz® uj dedz” &3q,
Mrjd MmMite' 2 odLOYUOE 5! MY d&zOf ' oactokf ¥
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Hdz2Os' ydzs’™ MdMisg &3d 4 o ¢ dgis e O flesdtciyvd Qo
W' CMmtse Odzd = L ozOEj HizflzeG 3" [WldzO MdMmisj &3O ff stet
S jtcOstc’ © k2 BORZORtSBHREE s B idOg0O’ B iziee
G j daj tc @)tk E
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[ Mdzts o dzd 2 sBO6' Cls | it wo Q déqdr 9 dze yh ®
LOHO' Is'Ogp0O- o B3z flotshmMisstc' stcO' Clststc’ W d3
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BO' Itejlss MmMbdsips' Mddee kzdz

ltcOy O yddz WOCIktstesdz 8 OdzOdz' L 1 4
Md dzG z dzv todats @ s L B ztcj dadzw Bts ) dzO L 202 1Isd
mMdMmlsj iz, OOz’ L. wEt’' frlstcjBlk' totsL 8 OWLS

vjfjte BB fjtjrBHdBS HEB O0dzOdz' L &z wwd
L B lztcj dzdzV dsch.Iz  delfiss@izw dzj d3s H d dzOd3" ydzz fmd Ml
L Bzt diped3dZOM sy " 2 & @ped S100dz) »pd Bis Ofddz
X/ E f stetsHif'z8 ¢ sl tfj s O €E)tet 290, x / E, B OdzOn 59 5 Bz
ftosMBEY' hts LOHO' Is' figW ,XJ JE¢R). ttOls ts tc O dzq

[ o 5~ SSEEBRS dzd 2

u'(t), x := K(t/g)
LOHO' Is! Mmw CLI=dZNHOX)s S tdsts i3 0O W tstc 3z fnd dzG |
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L B ztc] dzdzv .

1 OfMmissmiso ¢ yd tcsLoOWL G 1 & L Pr .
ftcj HiNIsOo dzj dzdzw @ dzL B 6 ] E'gX) 8] fifsl ~Iskzo Odz
Y dzj dats d3:

oo | >0, £->0.

it sLoddzls® BissHd Hisp BB j depden dz26 tc E3RAcG
ftesyjmMm' ©, HBLoBBAWEIs! LtetsBdIlsd SOCd?2 odf

émMd &3 Istsls d ydzd 2 tGﬂ_ﬁ/‘?)@‘ﬂthf(&)’fUZ@] HisMd s
BOGOItsdRlz CHzBiEt yisd MisOB j L § gaqizu(t), @ 8 ( § dz' Mmls
¥ 4 o dats Bipl dzfn | Jo O ded Y ddeds y juf), t20, o dL dzOyo' Is' !
G j dAjsts tolfs d3

[ dmd mis@) 3@’ Bts:

Lo(w=Cwe ().
Hy EfMmjtejHdz] 2O hodHC " fMmis!
é(u) = jn(a’x)C(u; x).

[jeSt LibLE® d,fchsHyh d t0bstERE Lz, WG
L 0 OWL S j o 5 dzsdut)/@=@s@)s tc' o dz¥ dzdzy :

v O¢, tesLoOWL S 1 &) . uvejtoH)y j dzds 1
bijtcj Hdzj deda8O teilceye fip'uS d s L B 2 toj dadz dBq .

1 028" dz@ h Yy ¢ Oo sk ‘ ftcsBdzg ;3O o9 do yJ dz
Wzs Clslz @w',2 WG y' &Ctd ftedshdts Y d
HdWwkL ' 2ddds ftesyd Msd3

i BL G dz'k dignBtE3 =
du' )/ de = C*u’ ;e 167), @)
Odzy bjfjte L fodmCsic] ded IS @ J foip § dri By QA &
Edigs o ° B1 Qudg Quelginkz)
] HBHOICtso dn (Of to' tstedaed » ) R & kz9o Odz
sOCtsdzz o dcdzvw H ' :
C*w;x)=&7'Clu; x)+ C,(u; x).
vsjfjtc Hotsn S tsdzj dzlsded 2 [
W', x =ilt/e?)
" Ot 0S¢ Is j tedjLdaj 1O ld¥is 5 o
L=g7Q+e7'Cx)+C)(x),
" t5cO ) d dzG bz dzWHatEt difise 5 § e 5 H Ols CiEss's B 20 dzi b
1 & (=0
l ¢ stedtmafistotlzL o O WM gz v o j tcH Y tkiktcd dsz° di3ts
omd d3ff ISISISCflLdZJ_ ftc] HMIs©o dzj dzdzv
Lf=L +6°k
owv C sz
L = [1C,(xIT + IIC(x)R,C ()T .
 0dz' , otcOrntsolzs YydCx) I8 @ (X' | 5@ I tet@df ts5tc O«
HdW Jte] dzy - B8OddgtcV & C Iz ' odL dzOy Ot lLits | 9 51
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fstcwHCIEZ, fticdratsHddiis HEsS o d fipdatdcooldia, dzONY® * ¢
BOtcs s M Cd?2 HdW R, t2dd?2 [Ffepyd M Oc Odz' dz
s tejdd kit odfonssoufty Aesqyih o HO
1 9dyo? dats, fsmlsO’ B' dz' L OGOdz dzO@ { e
9" HdzsMmdets kM  toj nidegubpsi’ u(t)jfojulsisyd " totsL o 6w L €
HiSL 9 sdzw & Is! tcsLoOwWL Olsd HsMdz' HdIsd y¥
s mndz" S5 LOMBMEzeo Odzr 1w © OdzOdz' L ° wwu.
w MOdsj L OMmilstsmizoe Odzda o3 #4] © 0OdzOdz' L
ftedmewyj dzgO BBEAAEGCtOW " v [ | | |
[ MeBdkzde " Mkt RO T D O dzkz BedtsctcOW
MfsyolkSlk (tesLH' dzd 3, 4) o dz 2 dz09 j H j dafs
i tcj H dzj dedav , o s OC PBOY W zLd t2,dzs © @ ffsths
tc
C

O -

(tesLy, 6B HOB st MW tsLooOwWLEd 1luy IO BB
{Isyd, WMEyys COOGdIs! , dz2Ofted & dzOH, dzdh §
HEMIsOIsdz 5 CtstedMmMiskzo OsdmMw [ BLH® &z 3, W

OdkzetstedIlsdz gz yB2EHY t sLH' dz 5.

1 Otej hiIs® wehis otyjlsy {fJ 6 JLcasmscdsigiAvls j
it BLHG ,dz OB L Oc Ouzs dag dztsldnjlsstc” 6 Jf OHC 859 d ~
ftcj HMISOo dzj d&zZO ©® BOGOI! Brn HBEdSCLCOW " W,

SkorokhodA.V., Hoppensteaé.C., SalehiH. (2002) Random
Perturbation Methods with Applications in Science and Engineering, Springer
Verlag.

Vladimir S.Koroliuk, Nikolaos Limnios Sichastic Systems in Merging
Phase SpaceWorld Scientific Publishing, 2005331 p.

[ & B dz¢is' 'R O M ls i dfdaef F o5.
[ W kL W2 dddtshizj dz

[ dzw flsts R Ofmls d ydzd - fesyjfm' o 2O ¢ 5
L Oflsshsoakys! v Ho' Mojdkd OftsSidkEoy'
Of s S vdg O

rdW¥ke 2dzd2 Wjdes®Bjdz fsdve0O® o bigez,
LOo jh Odz dgd s jsOf sk Of esCMdBOy' ' . st
Mlssh OMmisqd yded s Mdflsjd, HqiEL' 2d0 Oftkt
T jeftjkoy ., feslsj ' od0EEEOE@LS:
6j Odz dz@ jowsds y' 2dz MmissiOfisduds fdilsj di

slssh OMmisd yde Mdmlsj & dzOS ¢ d yj dedg” s ¢
HosBO WkdC y' wagd * dzlsj dzmdo daxdlls O2 d3tigtgsgztzls !
N sy oD@ HotsHEO WkdSy' “dkd tsLfsH' &b

Giu)t (+@u)ls© MY 5G] QB-dade"@ u).
1 © HOd BHj i3 ftedi MG OIsd, hs tB' ' (
W' CMmtse Odz W= 1ltc’ 1 dz" dztde ' taadz Mise 1. A J i to

5 | s Weo HOY ' 15 dzO dij detOWls ¢ 2 dgdzis i3z i) gz ¢ 5706 gy S ISt ' dzv
10.12.2002.
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f sHOdz h 2 tctsL G dzW H f tetsB dzj d&3d HdWEZL " 2 dets
Bjtejy, dzj |Lisdgilsidptzs \d L Cig Odz' detsfyls * .

[ @ tsdzs y' W BOtE s M C5° Mistsma OMIsd Yydats”’
‘Cdzls j defd eals gl R, o  j 9 C dz' HtsoRS gl d fif ke sl Isftpt
RO so ! Cdayt)fte®dyj fifswl % ¢k B' ‘& ( Mls
mMdMmisd &3 o WO dzls YOMmiz

K Bse ' todz mdgdRls ' dzls | dzfg(d)e das s PR O st My
of tQt(SQ fr;c[ GEs ' " o dztlf) [SHGER0 dz' Qs O dzdf A6 ts o' v Bff Iz
A—->0(A>0)-

PY+A)=utly()=uf=Aa, () +0(A) (1)
[ 5C0dz dzO@ o jHVteSOf d sy e § SteHS
j 6O BB, hts fStesHY 2° ¥ ez /g, ta ORI te s d3)
d2?2 k0 H' 2 Mmdz" o dz@yydedzy, RBO
Lo(u) =a,(w)p+1)+a_ (u)p(u-1)-a()e), 2
oryr @(u) i= a,(u) + a_(u) |
K d3tso ' todz df) sk s H Y & ety | to ORBiEOs o fif ety q th Iz
Oy 0 Is! v OftesSMdBOYy" ‘¥ &Olj BOIdydsde
dz0 W jzfgds y©
Efp(v(c+A))- o)) = ul= ALopu) +o(a) (3

ldStstedmlstsoa 28 yd 1 [, dzd fjtojntsHddBG
BOtS soMm! Ctsets ey jdz fip? HH s GIAZ &Slsus 2 2 dz@
ftesyj Mk, s "Mslsdts LBOOYLZ®' &OIlsj di3OIsd

2. [ Mdztso dzO@ ftesB dzj ZO OdzOdz' L & | oftdsdgwg' O
z o dL dzOyJ dzdz’ CGdzsB Odz' dzdr R~ OOCIsjtcdMmisd¢
ugffglé, oditedMisdsOlzO Yl tdabflOdqA diz’ d Misj i3d dz
Y :

1JLOOyO yd dz©@ HtsMdlIs! ftosmMlsz W stcdsiz
ftesyj m' o dzOM 1 ts g3 o P gzdadzw h 5 L OHO' Is! f
‘dzls j ded exfls s R2e o yj dedzv G dzsB Odz! dzts’ 5o
M< dzOH dzts & f totsie dzj ditisid to ts wy dziEs, o dded € O i tcfs
s{dfk josdsy' ' MssRombduds’ mdhlsidad,
fsejn' d&Sd Mdhlsjdd M0’ jUjCkds ddd. |

1028  dazh jWjShdodeddd d3OIsj dB3OIsd ydaed s d3J

s{
it

2O & 2 fscdvH, ' Ofdiiflkssbdgyuddd]acRed
CeOdd ydzsets § joj REHE. rdzw Ofnd &Y Is s ls g ydzts
MdMmlsd Bz o Mrjd& Mit' 2, s oadL dZOYO' Is! M

stcOH Yy v d&3d hﬁts«&dsdzsmdﬁdz@a@aqHOlsdzdd3 f tcj H
dzOh s 9" dzvte [ ¢ tdzQ wozGdespsd vy 9z0N Ods'd) d3O
fnd ©10°(C > 0).

o " Mdets, o Jjtehlkz yjtck odddC O HtesBEC
sCOdzr dZ rOwOCIsjtedMmisdSd MmdMmilsj di3d. | dzw
Isdf & dzOc tcB)dg@&m  p ddizdzw 3O dzd 2 [ tff &t &dg H lsidis
o o sH sedd e dzv" H' BEOMh IsOBlzo Odzdzy 5 f tosMmistste

v, =evt/e) 120, £>0. (4) 157



]l " Hf s9 ' Hdzj f jtojlso stcj dada™ dzts € Odz' dzd =
fstesHY 2% ytsets BUJtGOISlstGO BzHj d3OIsd o dc dzv

Eogw)=e"[a, ()o(u+e)+ a_(up(u—g) a(we(u)).  (5)

1 Oz o O dHsizjstuFugt).

vd @3y &Q o) - SHSHigdf 37 Is 5 Ofapdds © 2y y () 2
tJ0,hts oadL dZOYyO' Is: Mw i jtcOlststesdz (5) . [ Oz
G dzOH ¢ W zIslzF myls & h ts Bz3O° Ho' sB d3d 3 4 dz'
]Ofr]lstsfr]tsalzifuq’ Wstedgz dze v j 2 dzstc©® HB 9 dteC
odJitstcdmisso z° IstnW MEtstesyd dzad 5L dzOyJ dzdzv

C (u)q) (u) := ZL (Wop(u)/ ou,, )
BO" GBigd BY Is tf sd wcﬂdaa @zdz"

L'o(w) = Cuwe (u)+0° (o) , (6)
H B tsdzts aydizpdf L dzO Yok & hw'den S sfMmisj 2 O
Cw=a (w-a_(u, (7
LOdzdh CStsed?2 ydzj dz
|H‘(u)¢(u)|—>0 £—0. ®
19jto oe@fsmtsdztsa{dhjzi(ﬁ)a dL dz® j @] teiQdst5itdc 3" dzts @ O d
jotde y' 2dts’ fdflsj fi3q
du(t)/dt = C(u(t)), u(0)=u )
vtsBOY " 9tz O
Cop(w) := o(u(t)), u(0)=u (10)
BO' G4 dzd ©OIstste
Co(u) = C(u)p (). (1)

[ O y@md o3y Is stistefjurddy s O @)lzg5tzHztedcilB ¢ d Mdase B¢
(¢stedMmiskzs yd Mm! fMzyOmded 3 dBJIstsHOBBd Hs9
odfOHSCtsodr ftesyjMm 9), &® HBO' & Myj LB

et/e)=>v), 120, €60, (12)

OCkE LB' ydz fMls: ZzOL d o O Is! ZfmJj toj H dzj dzdav d
dimlsj &3d dzO L tesMmisOs ydr ' dzlstf jotB PzOE tc vy Ol iz

Hylsd ted3” dztso Odzd 2 telz m, h 5 | soxfdesda@ Cdztdsa
"o deW dzdzv (1 9) .

) Okzo Oy d d3ts, hts L@ Hdes L tsL dzOyJ dedz” o3
JtojHdZ 2 L fiylt)oL Off tassny]jdipizy © yomez wCtOlL H
odHSBMEBU(BHDEZ (87 )k)Mj togHidzj dzO0 M d Misj O o
O '"Hddkz btytk ttodsoOcd (JjSo' dz' Bte' kz¢

C(p)=0, (13)
IStsH ' Bsy 20 fjted CSsdOIsdmw o sz, h ts
tc' 9 dztso OG (J :

&3 sNIc
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8V(t/8):>p, gy (14)
v tc O Cfipldsticn O Mfls df fiylsdiEOia] dzd »y Giststs WiWde dztse OcG d .
41 tetsL zd3' dzts hs' o( 12MJ te@Pmitdz] dzdz4 ) 9 Istc C
tdeW stedzOyt v ftos Misds3 O d ek | fipldmis j d3iz dzd
f tod tctsH dats oddzd ¢ O dZso O ftesBdzj BO 9 d 9
MmMdMmilsj &3d o HdesMmdes 6" o deso ©ecd (jCo' dz' Bte' Iz
stejBO Isjffjt totsL ¢ dzv dzizfislgfts ~dEshipls d igi@sh tds Ofs
vit,tJ0 htsB o OMdBfllsdudstsdiiz O0dzOdz' L' ff ok
9  Hdzsmdzets to' adzgso Ocd. 1 89 dBOMhIsOB kzo O dzdz"
Cg(t).:ev(t/ez)—e"p, 120, (15)
1 swidgj dzgdz? Hts (15) HEY] fHtsfls' . ¢ H
B Myuyd LB  Ydz Mis’:
82v(t/52)—p:>0, €—>0.
2B odwoedlsy Wkl BIBOOWOMh IsOBEZo Olsd to' L dzd
tetsL H' dzded jdf jdm© ¢ j toj detsiyd ofsts 3O Mh Is OB Iz 9 O dzdzV
s JtecOlsste ( 2) :

16) ¢’ Zggo(u) - [a+ (p+eu)pu+e)+a (p+euptu—g)- a(p+ f:u)¢(u)1

1 Ok 9o O dirgssEPIS L dZO0Y O
et/e?)=pel, (). a7
l stetsHY 28 yd?2 st j el Btdz H If ‘tolis'yfjinlz L f StoctsH
s jteOteO vty teMygiz, Hdv f sz(dHe SdEd wits ko
f sYyOls ¢ soc(t/dgtsa.z A Jd3 f swidzes ‘ Is! Mw o dOL
sjfjtc BsYydO tjOd LkzeaOlsd OMddifilstsisd:
s jtcOlsstc® (16) dzO HtEi€EQupTts RO d Fs tol
sB 3 Y Jdedn daj § HidgdtBaded s 1 5
1 OMmMssMmseolzs yd W sedseed Y s ¥ zjg & Oisipds,dats
h s ' dzls § dzfgud (@1)ddss@dsts dzj f jtojtcodes HOWj to] dz
OmMdif sslsdydei ftei HMisOodzj dzdzvy 1 [ Htetsyd Mk

Lig(u)=uC'(p)0' () + < b(p)0" )+ 0" (o). (19)
U kzdsd € s to st
| Bz defardgd BY sslsd ¢ d
Lo =uC ()9 0+ b(p)P () (19)
oL ZOWOdW L * 2 dzd 2 f totsy jufnzj kzd AR © 2 Gs@h Is j 2 d
LOddh Stsod2 ydzjdz L OHBoSd dzv ' bdsse' (8) .

foOosyd OmMddflssisdydsj ftoj HMlsOs dzj dedz?  (
Le' ydz Mis' WdkkSlskzOoy"' 2:

£v(t/s) E PRy, el ot (20)
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v O¢ g didzis df~ ts 1 dElE&YCe s € ) @) O & O Wnfls df msizisd3d :

eWe/e?)=p+etn), 120. @)

.r dWzid?2 dat j detOdfjteds C g 5Oy " ftesyjm o
My 53 do Odedz” Isd ftlzj of Bdzv O sz, " yw
LOo jth Odzt dztss . 1 SHOd hda ydzjdz' @ OfMddfIsts

lHickzej, fOLOHBE MO dz Mls! HAdW kL' 2dts
h ts tc j Odglsds@ Ofls d Y dzO find s j &O, h ts s
420 ¢ to ts RO § {5 Hzdzy Ablzdzv2 0, O tots C ) o dslzd Wskz Lifw?2 dzd o3
ftesyjfMstz 0, Mt dzj &GO W' Ldydets® * dzlsjte
tc' o dzv dzdzv HALM 2 Qfdgas y jofigizc dzW H :

d(t)=C p)stydr+ b(p)aW, . (22)

[Mst0 ftetsyj  fBelstamsotciznlz, IS0’ CIlststs
Yyj HAWjtejdzy' 20 Odz'L df¥ HzHS o tc' =W i H &S dgjsdzls
YoMk Htste" oades * daj MS " dzyj dedztsfls® . 1 Ists2
ZO0 LMo ydn ' dzsjteo OdzOn yOfmkz y' dzf sd3
dzdh j didic! fsOtc OGsleznB® ®dizls Odzd : sty Yy ShOe dta 'S s dyts:
Hilsjted3 dzso Odzesets L MmMkzo kz

C'(p)=a_(p)-a_(p)
s®d MY Wiehp'Sisz Oy "' 2
o’(p)=a (p)+a_(p).

100 ted S dzOH, fHtsyjm (22) &O' dzsteizOd
 f3ts €, 1)0). A jH Of3ts ¥ dzd g W fij 1§ UIs dt® ez fipdg js dadz? s dzO te dzd
nOwOCl b BBOME d fgdets” MdMmisj dsd. 1" dzr hj Istse
tcj Odz dzts’ vOMRPIs j &5 IstO* Clstste’ ° HIWEkL ' 2 daets
f 5B H inNds®@ld tsdzO Wa@d O i3t B G4 65X 3 d O 3d d3
fsodz Mmise odL d&zOydisd =~ OtcMisksf t®© MdsdfmriABdz dgty

6.1 W zL ' W jlap® dgjded C1OC A iSO d3' fin@sds ey ctasts y ye(f) iz
t20, totsL ¢ dzRHs@lAS | to | H Czf Ezezy § S w Is gzit) R dzC y/ (U), ¥
u/ Rh o dL dzOy®ROts" dnavtclzff s :

Lo := Elp(v,)|v,(0)=u]=: & (u), 23)

G j daj OIS B StosH Y 4t ¢ 2 Oz s s o Ofiasslsj f

dzO S | f ddtdl 53 d o GYadg") IsJ 63" date as@azQ@ ) § WA o))
odL dzZOYyoO*‘ Is' Mw tesLob6wWLCtsd3 jJotsdzs y' 2 wsets o

dP; (W) dt = L'®; (w),  &E (u)= p(u)- C(24)

[5 Y! SEts to' odgW dzdgd L Offlststseo dz B ssH(

B3O dztf Gxte O d3 jeld tstsdy fiz] @4 d di3Yf Is s sdsy d2EHAPH2 IO & Is -
5 OCHBOC v H dats’ * dzls j o e BBy 2 dets W € O tzte SESA ok
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Misss OMisdydes”™ MmdMmisJ di3d .

(otsdzt y' 2dz mMdmlsjdd L odf OHEC 59
L B lztej dzdzv d3d

I Miskzfo.tsdzt y* 2 dz mdmisj digd L odf OHSCtso dd
esL fsoMm® HY J dzd i3d dBBOIs§ B3OS d ydzd d3d B H J dz¥ d
s dMmizs Is tcj Odz' dz' f tots u;fr]o[ ) yofm’ 2 tc
csMf sHOtMmMIso ©, o Isjrd y', W' Ldy Is© dzOs9
[Mdetso 20O f tetsB dzj B3O, h s o dded ¢ O ftod HTS

0 Yy odoyd dzdzv f¢tsojH" dz2€d M fnls_,stn’ dZOts L t

ftcdLotsHdIs: HE jWJjSlkkz EMmjt]

(Wd Slsdodedd3 d3j stsHtsdz O
LiesMisO ydma " dzlsj tco OdzOr Y 3 IstsH 3¢
Isj stc" odfOHSsadnr jotsdzt y' 2-W kzodzC B O#z0O- t30 t
d3ts dzts ¢ BSMhasticSystemsin Merging PhaseSpace” (WSP| 8 22, 2005)
e wyj dzO MdMmisj 3Osd ydes Bz o do yJ dzdz* Mlsts
Isd o dzd - Gdzctstec{lsdz, 9 WOLBseatset EZCtokz{ d
dz3oy" ’ W dzlz € Is EdOmyls j2d3, ) ils@ -~ B®PIS dsv dzd -
d&3d LBIztstdesto[, hts E Mmad d3 M toj
sduded - MdMmisy 3 § ey Mddadsfls dgd .0 dz!
J HOdz 2 tctsB tSls ftoesf sdzlz® s+ mw s G dz

Istsisd ydzts G 5 O dzO ddh) Is Jzd3: M Islisfg Oth)Js wf dz fadpcizy |,
md kGy " v, O IsO¢BY f(fEOmMmMsd: e €O O
o BOwSE oM Cdd3d odf OHSsodd3d L B Eztcj dzda”
1 OMmiskz g dzd 2 tsG dzW H L dz0O y dzts fsdzj 6h dls!

Is o, ftwjHMmMIlsOo dzj2edkd r © dzOh ' 2 B dzts
2.4 ndg©O EMmj tojyodpjddzdg? .2 dz0 MdMmMlsi B3O L o df O
dBB Mit" 2 L @0z B> (owed] BBl MBSt
K ' QdesE s to' o dg¥ dadav
du*(t)dr=clur () le/e)), 120, (n

ovfH Cwmfgle; R R, x/ E ' o) CWtrtdzC yhbd A
Jdzls® o  Otec zdsfndzlg mgd j B ts dzf ' 2 dg©” i dtaC
Hiso SBR, df Adisislss@® ' OQteczdzj dalsz Sdf OB C ts¢
O8O Y j tzddt OL tso WdgisMis (2, &) wCd2 ‘ f 5o d
Yydzd oz fiesmiOEa@ aggtctse o d d3' €5 dedo~0 yddz=izsd d
tsts € to JsdgyLdtc s n Ip 2@ gz IsE .

wimstslsded 3 ftedtf 2 j dedgw &3 ° " dzlz 9 O dzdzv (
'['Q‘ adzwdz.l

0O §00 I O-=
g O3 B ssg;

o & "&.{5—

du() Clu (t)' x) xek. )
JOx&qm@@mbmaSMMMW‘aG&&&@h@@@lh@WLQ‘a:
u, (tl + tz;u)= u, (t2 U, (tl;u)). 3)
v zigtu)' tLoOWL A to' 9 dgW dedzVu (B Fu L f sYOls
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1] ol fXOMB (DY EsE HY b B ZOBE@EZOR o 5 &L
f s il sl & dzC B(RY)?2

C, (o) =0l (1)), 20, olu)eB(R?). 4)
1 "ol @O@BE'L azO y®] dzj OIS Stc s d3

Cledolu):=lim [C. (x)ole) -0l ®
wCdDH O IseiRt dts ¥

C(x)p(u) = Clu; x)o' (). . (6)
v ZIs@ L dzOy j dzdzv o3

C(u;x)q)'(u):=gck(u;x)aqi(u)/auk @

v i Bdzd " @ do dfduG ©ERC s | todlf @y ez ded dz' .

1l zH jtas ¢ dzo & ) tdfsodsizd f O HLSBE®tE jhdealzy | dzOy O8 Is/ fi
BO®SH ' Sdds Misted s ¢ tké)dtd 0flts shyls @) dzieEd Ol dee dsizis iz
ftosml(E &), M tsL OH O {flds tdiwH ¥ Izt fhyjdiedslsfiss | dzj tc Ods s to ts o
BO&ZOR 5o & i3 Y lsjstpls dzGiy(' ) B),* ¢ fd?2 B0y s A
L dzO Yy dzdzw

00)= ) [Pledfol)-ol)]  ®

Is ZWslz dzC qfX), X 1 E, L OH'Cdzls § dzfm dizasa fddds'teed # & ts @y li(th Iz
t20, hts BOs Is! fsCOLdd S50 d2 Pxeyw § 6K dz; f
el oL f Bussdr’ tc diy fiply AfdcHsiay k(tniz T Is Odlazdzdzts 3 d dzlz
s Odig' o
[ Owst ! Ydets *k{p)fit 20, L ¢ § dzj tc OB)=lyssidg iz 9 dOH O dets
f tctsy dipted tso ! A tzts & dz] dzdzv
Kn, £n, 20 9)
1 jtoj rdptsis’” 8 ded@)ls 'OH O bsds0 {ffrj WooddP te® dfi dg ts 3
= Pl,, € H = P, st il o e (10)
[ ], f sdz -+ kEd)dr 2Mds ' 9'C dzOH j ded 5 dzOdzy® ¢ tsd3
(17f) o ®@BOLCHIKE, 0, {tOsSyRsdj dzsd BOwE
® ' Hdztsorgaj2dadzyL OH OB Is! Mw MY ' 99" " Hdesh j dzdz" O3
Tt =6, +0 45 n20. 11
1G " Hdzs L (10) ' dzlsj tco Odzd 3k(d3@pkzldy’ H dz'
fsCOLdzdS s d2 tsL f®H tedf Lz difs@ts O d3j ldste 3 d3ts d3
k(th)) =x. 1 Oko O.>| qscgg(m}tﬁas, f'tc dzgj f jtoj tcodedd3 Mt to
/c(t,m)= K(‘L'" +0).

vy dBLh disdzvdsdtfrOH ABazdedp izt ¢ dzv H O Yy d
11 (9), hhts LOHO'  Is: Mw d&OY " o B3Ot s M+ € dc
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O(x, B,1)= P(x, B)G. ()= Pl, ., € B, =x}P},,, <tx,=x}. (12)
vtsBlsts " dzlsj tco Odzd 3" N mMkm" Hndz" &3d Mmistcds
tetsL f sSH " dziz
G (t)=P6, <t}, xeE.

19 Hie &Sz wedsXpkfig ¢ ° o

V(t)::max{{: r,,_<.t}, (13)
sSsH] IO ctesHOH'" o B3O BB fHd 2
k(t)=x,,, 20, (14)
wed?2 odLd&2Oyo' s mMw dzOf ' 8 BOwEC soMm! Cdd3 W Ht
1 s OdzOdztsc ' L odL dzOyg dzdew d3 ° dzlsj dzfd o

BkzH | i3 929 Oy Ols(:

q(x)=1/g(x), g(X)=E9,=T§,(t)dt, G.(1)=1-G,(). (5)

[Odz', o90ydzdok ttsd o OffddHkyflsstlsdydsdt
O ‘et ds® ! ¢ d &3 L B L to ) ztizts tge ts oY 5" W20 BOto !
ftoesyk@ t 2 0, hts LOHO' Is! Mw Gjdzgj cOlsstets

Cdgls j ded o desMisj2 (15) .
lteddeytffj toj H dgj WadasOte ¢ 50 fif 'teIsdyR] Bniz tc k(e

t2 0, ‘ tc' odetsdy’ tedets j oG SH d ydatfdPB),L e [GIBEOY ' 1S
i tcald ¢ s ddPWiadat dzlz dz* o tx[o ) digi3Ddz” fifydzO B € Oy dz' M ls -
u(t)=>u°(), £-0. (16)

| eOded ydz©@ Y, sy ¥ dL dzOy0O*‘ Is* iw  tetsL o 6 WL C
jJotsdzs y' 2 detsets to' o dzw dzdaw

du°(z),’dt=c(u5(z)), 120. 17)
LMJ tof Wdzdald@eg 'H CasdnLlsdzO YiPY ‘Iss dn'WH dztsh j dzdzv o3

Clu)= Ejz:(dx)c(u;x). (18)

) Ozo O] dzdzfdidy EMmj t6j H eBj8dpdz” B 1693 My
ZzOf ' o BOWS s M € dn L B ztcj dz L O  d&3ts o J ot
BOtws so ! C sl t2Pesyf MiIs Oy* sdP®)dtscs L §

BAGESEZOY' T HddOdG ydas' fdigs) Bd B O@O Uz
HdzW HddzO®B'j didets ( 2MdfhH, s odL dzOyT@ulx) unw Wz
/R, X[ E 5L dzOyEZ M j toj b dzfae® * Mls' HEte' ades © Istsls

Clu)= [x{dx)Clu;x)=0. (1

10 kdisod BOMROdMEZ (1) EkfmjtjHdz dzO M
dzj sB 3] N j des gz " dzls j tco Oz yOMmEk. oy o nyg azeay C |
Wz S lszOy' 2 HddzOd3' gEE® O A B iPsiodzh,z WUl o d
L sOCdds daztstcdzlz o Odzdzy o3
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du(t)/dt =e7Clus (), «le/2?)). @

| StoB3lz o @dpdrO 3" fiyciAtpls (2B dd3ts 3 d4os W ) dad i s
W dzz € Is E @gEts’e @ dzOfigd@ dfiztdsds’ Is, 2@ dyds © dz' M afdsH[C T M ls
i d s (dsbafs 3 dzde)is st “Isds clash § te § H Wiz ldalids i @sus'v o d Is+ v
Wi ' dz " dfldsidie ® Mzt i ls | eidasyddzdy. s d3

rdw iz '0Xded ¢ fndePzO o8 fnuddatsls jLdSEf d3ts 8 d dzO dzfn Iz .
CShBBOKS so Mic® qBifp itz 2 0, o' o dzts (5ot dels diy dzd o
s Oy dzOtsted dhr(B), BeE, sa @ Bt @@ ZOMNBO' &' My.J
MdzOB SO LB ' Ydg Mis:

u()=>20), e—o0. Q)
| tOdzd r d B L Y edgcgd)f2 0,9 d L dzO y®] dgj B)@Is st ts d3
Lolu)=buko )+, Bluly'(w): @

H i Ot O W jnlkds &z

b(u)= jzz(dx)b(u;x), b(u;x)=C(u;x)R0C;(u;x); &)
HAW L Chgd2 & ¢ das

B(u)= [#(du)Bu:x); Blusx)=Cluwsx)RClusx); (©6)

I 5lsJ dpuec Ot dyimscE® N EHG iz

Ro=- floxp0i-TiH, Tole)= falade). @
) Ok o 032 fedpt L ' 2 &OJ @PWE7 ) ( 3O &' My
ZOf ' o BOWLS s MS d A LBt dz L O b ks o d

MftcsosHy 28 ysets RBOKREHEEM S e ts
WedCy' ‘¢ dglsjdemdodetsfylsj2 (1.15) .
1 Oz o O3 d2d®dzd ydad 2 H W ELWH), 22082 LY j M
KOSy Lo OWL Csd Missn OMisdydesets HAW j o]
4=t O+l Ok (). ©®

U Izﬁ(u)zB(u),W(t)é fnls O dzH Cote Isddgdt@ts $ tints § J B .

1 Oz o ON4j daflalzO 3" Yydz© MdMmlsj O L O EZdsse d B
LOHOdZO k2 B ' dzr M LOcCOdz dz' 2 Wisted3' :

du®(t)/dt=€7'C (ug () rc(t, g? ))+ B (uE (t) rc(t £ )) ®
ANdZECIsEOY' W HJddOR ydg®t sdOfggd dstff st B §f y P ¢ k
ftcjHMISOo dzj dzdz?" L HBHOILSCtSeadd3 ydzj detsdz L Mmize
by(u)= jz(dx)co(u;x). (10)

4ANdZESC sEZOY" HdzOd3' ydzts’ md Mis® &z dzsts ©J
i toj H dzj dzdzW HddzOd3' ydz@ mMdmlsj B3O (2. 1)
' dzls j 6o OZOR  yWdYzn | S vz Udis o O dzts ¥ d i dh ge@ktst U
(2.17), hts oadL d2OyO' Is: mMw EZMmjtcj Hdzj datss h ¢
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A S tsdy ftedtosHdzs f sisO° ftesBdzj BO o do
B3 (2.1) o' HdzgsMmdes HJIsj ted3’ dzso Odzts’
Misd ydzts”’ mMdMmlsj &3d Mdz' H e OdZOR O IsylC
w HO(eD), stsBlsts Mistsa OMisdydz®O MmMdMmisi B3O

dzs y ‘tc? BRI da jad S sddddeEdzy d B OdzOdefplz (3
rdqwkzr ' 2 dzo Of esC id BOY " W Hd dzOd3' ydats’
J ©J Hdafiztiz€z¥s 7 Oy " HddzOd3" ydzts ' [ fifnjdtdnjlsHj ddiddzts(’
Misjdd (2.17) LOHOsI! Mw My o9 ' Hdzsh j dac

ve(t)= [u‘ (t)- uo(t)l/a . \ (D)

1 @ dstizem § to j HOgRIslzdAMdzOB 8 Oy dz' fls
7v‘tt):> V1), -0 )
Loz B L ' edsdyd) 2 O, odL dzOYO" letsfiyW 6 W L € t5 ¢
Misdydetsets HOWjtoj doy' Odz detsets to' o dg¥ dzdz
v ()= OOt + @) (), 3)
OBdsj dzj 6 Ols 5165
Lolvu) =800, () + Bl ()+ Clpi o). (4

ne
b(v,u)=vC'(u) &°w)=B), Blu)= f 7(dx)Blu;x), (5)

B(u;x)=Clu; x)R,Clw;x), Clwx)=C (1;;x)— Cw). (6

1 Okzo O)5 deglzf dzj cOls)stc o  4dzO YO Ho G ts5d3t
BOLE so M ¢ Q) Ufetzj MM 5 L OHO' s MW MdMisj d
5O (2.17).

1 Okzo O)6 siAdz)yW * Yy 'JWdzltB) o dL dzOyOW ek Gz Oy "' °
hodHC tsdnlsy 8 Mdets kMj toj Cwsjdds’ Y™ dedfte @ stiytsd to s+
ltodtotsls@i. Odzj X sl ! yd d Widsl "a-2fdastsusf(f) Iz
t20,9 "B j toj Hisldg @ZsC I8B,t.d2 0, 9 ' H det¥fi§dmsd L dzOy O s+ i

Wz CIsk Oy ' Milstsa OMB.IYhydzes™ Mdmisyg 3d (HJo.

1 Okzo O%7j gatdizy W * y ‘M zdeldzlz € Is Eolv,u)=vC'() B BOIs d
' 29 tedftc 5 Hiziz iz | ldsdfle A3 | jtadimdpvda dBBAE ted Is © .

5.A dzlz € Is zHOfydzO o3 iyl digds” jif dedfzO W o dels fRig Qed o dets o O G
dO0 EkMmJjtej Hdzj dats ¢(y,)=0> dH G SIS’ :

1 @ d3ts'e Tf dzlz ols@dmtBVd o dztuelzGgjdic | H djddzE s Mis *

Clu,)=0 ()
sO ftcd HBHOISCtoadms EkEZd@tceo Of Mis' 2C s’ kMM
EmjtejHdgj des™ MmMdMmlsj &3d dzOB dzd ) O Is! MW HE Ists
u’(t) > uy, t->o. )
A" 2SS sd3 ftcdtosHdzes f sMisO’ IsOCy f tetse dzj B3O
mdmisg &3d .
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rd¥kzL 220 OftesCiMd@oy v Missh Oflsdydss’
ssuSd t' odese Ocd [kl wh¥asdridizs O dzif § i k& st5¢ O
MdzOB SO LB Ydg Mis:
bt ()-uo e =¢(), e>0. @
L 6Odd yded2 HdWkL® 2ded2 Pty qBhins ©dof £ [ te
odL &2OYyoO‘ Is! mMw G j dzj cOIsstcsd3
Lo@)=bug@)+ Bol). @

HY Ot O@niEledrd Y j o’
b=C"(,), B=By,). ®)

I d ) dztd o) 85O dzd W dzd (1), 2O Yy @H O° Is! " eede dzdaw
’ d¢(e) = b (e)de + Gdw (), 6)

) ~

o =8,

) Ozo O ysezs H Ok BB " 2 ©if s’ Hipdifsy i3d  H d:
f OO®Ry stelz L Mizolkz BO' b=Cly)<0. { st g deeD dae dzted] P

ftesyf)fint 2 0, BOMsOY' kG dEHSL @ H O dst tdis0 dz! dzd o
totsL f sSub At t o) =57 b.

dIstsn OMis d Yy dz@qt), p P,y &3O ts O yQf Lisdz fyw J 9 tsdzt
te' odagW dzgdgv d3 (3. 2) , O LtesMmlsOs yda " dzlsj tco
f to sy Joft) s2D:

u(t)~u, +&¢(t), £-0. (7)

1 OtcOd3j Istced dzZO)B dzd@H @zdey: iy M " o9 ' Hdetsh j d
Clug)=0, b=C"y), B=Blu,). (®)

dissn OMpd NEERQA 3OS tso M YO o &3O E s M+ !
fjtoj Cdze yj dztipd dizsf* B s € dzO L tesMis O ydr * dals j
ftesyj Misedy L dzOyBtck sligfndzse d d3d ff Otc O d3j Is tc © dzd
ltosBdzg 30 MIsOIsdMmlsdydzesets OdzOdz" L 2 Mmilstsnh
ftiesmists™ MlsOIsdmMisdecd L Iste! sdBBO f OtcOd3j Istc ©d3
6.0 dze stcd Is d&3d Ofmd i3y Is 5ls difdialsts sts Is @ dgedz? L 2O
Mt~ OMiIsd ydzd ~ mMdMmilsj d3 L odtf OHSC o d d3d L B
BesdzsctcOW " ° " Stochastic Syst ed@2 2006), Mer g
(V. S. Korol i uk, N. Li mnios) . skzls d3d f tets
Omd i3t Is sls dOulzlsis 6€ ©,B OL z° lszCnetsL o 6 W Iif @®dgde'dzj d3
Mddzczdzw cdzse s LBt dzdg? HdzW G j dzj OBKLO s
ftesyj Mk fjtcg € dze yy dz (OBt o' Hf 59 ' Hdzts
ftesyd mMkz 2 odfOHCE O 9 BZ3OtiBsamMEdm LBETG
6.len]j BO EkMj tey lbEz @dids dinleigG30 Md( 2. 1) te C
BOtcS som! Cdd3 § totsy jkistds 0 j 8 jsC desQrj@lzi Is* mw @
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(2. 8) Zlso stcs 8 Is! Ho tsn € i3t 5 dEft)das(tzek@ 8, i30 tc € |
t20, hts Sq’vL ZzOyo* Is+ mw GszJ_tG_G)Isistgisd3

: L£¢(u; x) = [E'IQ + C(x)}a(u, x), €))

Clx)pu)=C (; x)p'(u). )
{ 5L o Ofvia BCdlj JREC & d2't te dztsgEtitey | tc OB) B @ dzOYO* s |
My " 99" Hdztsh j dedzV o3d

Lo (u.x)= "0+ Cle)fp(u)+ 50, ¥) = Lolu) + 0° (lole) . )

e

vkls cteOdzd ydzd?2 i jtcOIlssts
L=TIC(x)1=C, Colu)=Clu)y'(). )
1 Odzdh S soad?2 Ldzgjrlslzo Odzd?2 ydzjdz © (3):

feg(x)go(ux -0, £20, ¢ eCZ(Rd). _ &)

It § dzd wisfsdediz® u d fezd B t tc d fn) lov tdsotdai§imuizl] H5.2.&zlz
B3ts dzts ¢ e 2] (Proppsition 5.1.)
] J dzgj tOlstste (4) HtetsHYkZ7) HJde@BRB G Blz L g

(2.18) sB tkdzssolz’ Is! mpw odCtstedmilstso ¥ 1
Ho S5n C B3 tsdzj dzls dzts G 5 B0 et o kj(t): €k e,ts t2 0f tctsy J
(HdL2.2], (i{BLH" d&z 6)).

1 Okzo O edzf ls O Bs ko Oclkz dz2O Mt dzd o ' f
mMddzc tsEMtc dz B Zto j dgdz? (3), WwWCO sdzweO' o Ist
s jtcOBKO (4) L &OaBHdIs! MW L EdRse d- tetsL o
Wz dzSyu;x) (( H d @ .22], [Pioposition 5.1)).

1 Olzo OXZ) deozts ~» € s BY s dzj dzlaWye RAt):=Kk(tbds 43 6 L

"o 3Ol s ! k(G,ds2 Plo fiOd IsjtedL ' Is! MW

j cOtstesdxd 2@ o . (AA1 1. 3. 4, 3.2.1)),

HiMNIsOo dzj dedzv (1) L Istsydz Mmlse Hts ydzj da
| 64 H dzj dzdaW¥ (2.16) k0O’ 3 i Ljd = Is QCeEnitc j
~OfMmisdydzs™ Mmdmisd d&sd (2. 1) .

62A ZZCISEZOY' W L O [zadishC s wEaghis.dzd 2 0 i3C
ts y jog) mkat):=k(t/ &), t2 0, fjteh O CoifwiyddsO Wit
{LgOYO' 5! v Lo owLOBd jobtds y' 2dsct
HetOs d3

I HS0O
F & = .t

Qo= IN=FG

— 0 &

L (i, x)= [s"ZQ + s"C(x)]rp(u, x). (6)
| f JietdssL o O ¥ 16158 dzf) 302G Iz dzW LcEddste jsdatzts §f | tc O 166 tc O
L dzOyO' Is! Mw Mt 99" Hdash j dzdzV d3q
L p*(u,x)= [g“ZQ + g"'C(x)K(p(u) + 0, (u, x)+ %0, (u, x))z
cxmonpeon s GG
JcOdzd Hiflzff B OIs 5t
L = [IC(x)R,Cx)IT, @®)

o C

o .

- (D
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OB 516 OF s solsc i | to DS t6 O

H i Otc O dg dsWettf(Ufls'® () o d L dzO Y ® s ks 3l BOER@B.6).c C o
f sf jodm jeis § OtcOc oY ', daj Rlskzo Oded?2 ydzj dz:

o (o) >0, 0, pecd(r?). (10)

1 Okzo ON3jldeflayOL (8) cteOded ydesets tsff j tcOIsH
tesL o OwWL dztsfls’ tc' o dgW dzdzv H dZ¥%( uH (G E S.22] L B Iz to
(Proposition 5.2)).

1 Oz o O34} deddmw O " 9 BOtE soms Cdn LBlztoj C
Ofisl s s is ff g gzl M ls Ob tsixfp tdgdazm s Y & O dStEOS 5 d3f 5 dzd dzls
f totsyyah),&At):=k(t/€), t 2 0, " sdBOY tc j H Mls O(p GRYj dzelztz? ¢ ts5 dzt:
yomilsdded (BJL dz,cj:lslz’:ﬁaﬂﬂ(ﬁmmsitiorﬂﬂbmde)) (Hdo.
]OIZSOX@@MBQO LB Mmils+ v 3L®)Odz,m¢iz®dz

Mo j By L q’QIstGo[fr]lsOdzded3 BOtEls d dz¢ O dz dzts
ftesyj mMkzd22de .t BAH" d&z 6) .

63.AZEClskEOY'® L O bdiud bdnote] b g daizy dzj
Wz C Oy S MsiOmsduds’ mMdnlsjkd (3. 2)

ve(e)= et (-2 @)) = . 1)
v fEBLEC sotfts Sy di dzo Ok st @Y ts dzj dals O i3d
vie) W), «f()=xle?) 120, (12)
1 ted dzy d fdgtsodglj Fasdzw 6 O L dz0 4 jj dizgfz'tc RO B o M ¢ sG6 ts

fesyjfne (11). o
[ B89 OteS Soff t€YUDHJdL ZO YO zi RO Stesd

Lo (v,u,x)= [g"ZQ +&7'C, (u,x)+C]w(V,u, x), (13)

C, (u,x)o(v) = [ Clu+&v,x)- C’(u)]a) v)— as
= C(u,x)p'(v) + &vC. (u, <)o' (v) + 660
C(u x) C(u x) C(u), Cw(u) C'(u)(ﬂ(u) (15)
by, fiwLhd?2 ydjd o (Q&KPLDEH EHDGH)IE |
kq(t):=k(t/ €),t2 0, Hiczed?2 yYdzjdz adL dzOz@€C stz Pag] B OIs

oe

utsB Is s

[ fls Oltizsze dsiz dzO dz0 2| O Y to & W fdss yoj ' o

Hi L O LDtz
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