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OB SEBUBAJIEHTHOCTHU OTHOI'O KJIACCA
CJIYUYAVHDLIX ITPOIIECCOB B 'MJIBBETPOBOM
ITPOCTPAHCTBE 1 BUHEPOBCKOT' O ITPOIIECCA

JInnaua IlerpymuieBcku

Pezrome. B aT0il pabore paccMaTpuBaeM DKBUBAJIEHTHOCTH IIPOLECCA

t
£y) = /0 o(s)ds + W (1)

CO 3HAUEHUSIMU B CenapabesbHOM rribGepTOBOM MPOCTPAHCTBE U BUHEPOBCKOIO IIPOLECCa
W (t) ma koneunom uuTepsase [0,7]

Beenenme. Ilycto a = a(s) cayualinii npouecc B cemapabeinLHOM
ruinnbeproBoMm npocrpanctse H. Ilpennososkuum uto BCce 3HadeHus a(s), s €
[0,T] umeror mynesnle cpenune Ea(s) =0 n

T
(1) /0 Ella(s)|2ds < oo.

Toraa Ella(s)||*> < oo ans nourtu seex s € [0, T] u cayuaiinnit mporecc a = af(s)
Bynem paccmMarpuBaTh Ha KoneunoMm uHTepBaJe [0,7T] Kak QpyHKIMIO Ha 3TOM
UHTEpBaJe, CO 3HAUCHUAMU B ruiibbepToBoM npocTtpancTse Lo(H) cayuaineix
sesnuuut 1 : E||n||> < co co ckanspuniM npousseneruem (n,n2) = E(n,m2) u
wopwmoit || | n|| 1= Elnl>- (| |l,( , )—>To HOopMa u ckaiapHOE NPOU3BEICHUE B
ruianLOepToBoM mpocrpancTse H). B sToMm cMmbicae, ciayualHbiii mpounecc a(s)
u3MepuM (MHTErPUPYEM) €CJIU OH uU3MepuM (UHTErpupyeM) Kak (YHKIUA CO
suavenusmu B Lo(H).

IMycte W = W(t), t > 0 crangapAHLIi BUHEPOBCKUHA IpoLEcC B cemapa-
bennbHOM ruanLbeproBoM mpoctpancTBe H. Xac OymeT uHTepecoBab BONIPOC 00
SKBMBAJIEHTHOCTU CJIy4aiHbIX mpomeccoB & = ¢(t) u W = W (t) Ha KOHEUHOM
uarepsadie [0,7] B cayuae Korza

2) ew= | Ca(sds 4 W), 0<i<T
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rae as) U3MEepUMBIA CiaydafHBIE mponecc B TUiILOEPTOBOM MIPOCTPAHCTBE
H(Ea(s) = 0) ynosuerBopaiimuii HepasencTBy (1). Murerpas B aToM paBeH-
crBe—>TO mHTerpasa Jlebera muHrerpupyemoil ¢pyHKunu a(s) CO 3HAUEHUSAMU B
Lo (H).

D1y 3amady paccMmarpusBan Epmos [6] s omsomeprbix u Ckopoxon
[7] mist KOHEYHOMEPHLIX CIyYalHLIX NPOLECCOB, PACCMATPUBAA SKBUBAJIECHT-
HOCTL KaK 3KBUBAJEHTHOCTL DACIpEAeIeHnii cooTBecTByomux npomeccam &(t)
u W(t). Tagywo ke 3amauy IJia OJHOMEPHLIX CJIyUalHLIX IPOIECCOB PacC-
marpuBaa FO. A. Posanos [3], HO ompenenss SKBUBAJIEHTHOCTL HECKOJILKO
nHAYe.

Mu 6yznem rosoputs (mo Pozanosy, [3]) utn npormecc £(t) sKBUBaJEeHTEH
nporeccy W (t) ma uarepsane [0,7] eciu orobpaskenue

B:(u,W(t) = (u,&t), ue H, 0<t<T

IPOJOIBKAETCS O JMHEHHOrO OrpaHMYeHHOro obpaTMMOro omeparopa B u3
ruianbeproBa npocrpancrsa H(W) B ruanbeproBo mpocrpancrso H(E) u,
KpoMme Toro, ecau pa3Hocth [ — B*B b6ynet oneparopom ['manbepra-IlIvunra.
(H(W) n H(§)—3aMKHyTEIE B CPeIHEM KBaJDATUYHOM JIMHEHHbIE 00O0JIOYKM
COOTBENTOYMINNX CKAIAPHEIX caydaiueix seauunsu (u, W (t)) n (u,&(T)), u €
H,0<t<T). Ho mu 3HaeMm ([2, 4]) uto B ciayuae Korza a(s) rayccoBCKUi
nporecc, mpoueccsl W (t) u £(t) KBUBaJEHTHLI TOTJA W TOJBLKO TOTAA KOTIA
SKBUBAJICHTHLI UX DACIPENCTCHU.

IIycts Be(s,t)—KOppeaauuoHHas GpYyHKIUA CIydaiiHaoro mpouecca &(t)

E(u,&(s))(v,&(t)) = (Be(s, t)u,v), s,t € [0,T], u, v € H

Koppenaunonnas ¢yHKmusa suHepoBckoro mnpouecca W(t) mmeer supg ([5]),
By (s,t) = min(s,t)I. Cornacro obmum teopemam ([3]) omeparop I — B*B
oymer omeparopoMm ['mianbepra-IlIMuara Torma M TONLKO TOrAa KOUOA KMMEET
MeCTO NpeACTaBIEHNE

(3) Bw(s,t)—Bg(s,t):/O /OSK(a:,y)dmdy

rae K(z,y) onmepaTopHas (QYHKIMA CO 3HAUEHUAMU B THILOEPTOBOM IIPOC-
rpauctBe Sy(H) Bcex omeparopos ['mnnb6epra-llmuara melictsyromux B H
C MHTErPUPYEMOII B KBAAPATE CJIEIOBOU HOPMOIL:

(4) / ' / | K(ay) P dady < oo.

Hanee, ecaun pasuocts I — B*B omeparop ['manbepra-IlImuara, TO
yCcJaoBue OOPATUMOCTU OTPAHUYEHHOTO Omneparopa B MOMHO BBIPA3UTL Cle-
nyomuM obpa3om: omeparop I — B*B He uMeer COOCTBEHHOIO 3HAUYEHUA
passroro 1 ([2, 3]) niau

T T T
(5) / / (K(z,9)b(x), b(y))dady # / 1b() || da
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U KaKIOW MHTerpupyeMoil B kBazpate ¢yHkumum Ha wmaTepBase [0,7] co
sHaueHuaMu B H, njs KoTtopoi

T
/0 1b() [Pz # 0.

2. BcmnomorarenbHble pe3ysbrarbl. llepefizem K pemenuro Hammei
3a0a4Mn.

W3 pasenctsa (2) caexyer uto mius Bcex u,v € H.

(u.6e) = | (u,a(2))dz + (u, W (s))
(6) t
(0, £(1) = / (v, a(y))dy + (0, W (1))

OTKy,Ha HEeMe OJICHHO HOJ'Iy‘Ia,eTCH, gToO
(7) (Bw(s,t)u — Be(s, t)u,v) / / u, a(x)), (v,aly)))dedy—
- / (s al)), (o, W(0))dz — / (@, W (5)), (v, a(y)))dy

0

rae (p,1) oboznauser CKAJIIPHOE NIPOU3BEACHNUE CKAJAPHEIX CIIYYANHEIX BEIIU-
une  u Y((p,) = Epy).

Paccmorpum nepsoiii unen cymmor (7):

- /08 /Ot«u’ a(z)), (v,a(y)))drdy

Ina z,y € [0,T] obo3naumm
(8) (I)Iy(U, U) = _<(u7 a(:r), (U) a(y)>'

Jlerko yBuzmern, 4ro npu ycaosuu (1), nms nouru Beex z,y € (0,7, py(u,v)
OumHenHLii B ruanLbeprosom npocpancree H. Ilpu sTom

| @4y (u,0) P< E | (w,a(2)) P E | (v,a(y)) °< E | a(z) |* Ellay)|||lw]*||v]®
Kak usBecuno, obmuii B OGUIMHERHOTO ()YHKIIMOHAIHA
rae B,(z,y) orpaHudeHHLI IUHENHLI OnepaTop cO HOPMOU
1Ba(z,y)|| < {E|la(@)|?}*{Ella(y)|I*}'/*.

Boanee toro, B,(z,y) oneparop 'miunbepra-IlImuara mms moutu BCex ,y €
[0, T] u oneparopuas ¢pyuruus B,(z,y) nMeer uHTErpupyeMIo B KBagpaTe Clie-
MOBYIO HOPMY

(10) / / |* dedy < oo.
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IleiicTBUTENLHO, TYCTL (€f)7° KaKOU HUOYAL OPTOHOPMUPOBAHHLIA Ga3uc B
cemapabesnnbHOM ruianLbeproBoMm mpoctpancse H. Toraa

| Z | :L’ y ek)e] | Z | €Lk, a ) (e,])a(y)» |2S

k,j=1 k,j=1

< Z E| (ex,a(@)) |* E | (ej,a(y)) I’= Ella@)|”Ella@)I®

k,j=1

u

/ T/O | Bue.y) [dedy < / T/O 'Blla(e) |°Ella(y)|Pdedy = { TE||a<w>||2dm}2<oo

Cornacuo paserctBaM (7), (8) u (9) nmepbuoiit wnen cymmol (7) MOXKHO Ipen-
CTAaBUTH B BUIE

(11) —/Ot /Os((u,a(:n)), v, aly)))dady _/ / (2, y)u, v)dwdy

rae By(z,y)-omepaTopHas (GyHKIMA, MHTETPUPYEMON B KBAApATe CIENOBOM
HOpMmoli (Hepasernctso (10)).

Paccmorpum BrOopoit unen cymmor (7):

w "(w,a(@)), (0, W(1))dz = / (P~ (wyale))), (0, W (1)))de

rae P} omeparop OpTOrOHAJL,HOTO IPOEKTUPOBAHUS HA 3aMaKHYyTyIO (B Cpef-
HEM KBAAPATUYHOM) JUHENYI0 ODOJOUKY BCEX 3HAUECHUN.

(v, W(y)), 0<y<t

CransipaoMmy cayuaiinomy unpoueccy (v, W(y)), t <t < T ¢ HerkoppeaupoBaH-
HBIMU IIPUPAMEHUAMY OTBEYAET CTPYKTYPHAA (yHKIUA

Fy(y) = E| (v, W(y)) = [lvl*y

U UMeeT MECTO CJeyIolee MpPeACTABIEHUE B BUIAE CTOXACTUYECKOTO WHTE-
rpaaa Wro:

(13) P (—(uya(x))) = / ez, , 1, 0)d(v, W (1))
0
rue
/0 | ey, u,0) [P dFy(y) = B | Pi(—(u, a(2))) P<
< B (wa(@) P< [ulPElla()|P < oo

s nouru Beex x € [0, 7.
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Cornacuo pasenctsam (12) u (13):
-/ (s a(@)), (0, W (1))dz =

:/Os</t(my,uv /de >d:

/ / (g, u, )0 Pdyde
1 Ha KOHEIL

(14) —/OS((u,a(:v)), (v,W(t)))da::/Ot /0 B,y (u, v)dady

roe
(15) B,y (u,0) = ¢(z,y,u,0)|v]]?

W3 pasencrsa (14) merko moayvaeus uro mius Bcex s,t € [0,7]

/Ot /Ot .y (1ur + avus.v)dedy = /Ot /Os[alfbw(ul,v) + s Py (U2, v)|dzdy
U CIEeNOBATEILHO
(16) O,y (1ur + ants, v) = a1 Ppy(u1,v) + @2 Pyy(us,v)
st moutu Beex z,y € [0,7]. Hoxomxe »ToMy mosydaercs, 4ro
(17) By (uBrv1 + Bova) = Bo®uy(u,v1) + Bo®yy(u,v2)

mist moutu Beex z,y € [0,7T].

Hanvme, nycts (ef);° xKakoll HUOYAL OPTOHOPMUPOBAHHLIA H6a3uC B cel-
apabesbHOM ruinLbeprosBoM npocrpanctse H. Torma

/ S @y () Py = / | ez, u,ex) [F dy = B | Po(—(u,a(x))) P<
0 k=1 k=1 0
< E | (u,a(x)) P< ulElla(@) | < oo

rae P; omeparop OpTOrOHAJILHOTO MPOEKTUPOBaHuA Ha Hi(W
HeliHy10 060s0uKy BCcex smauennit (u, W(z)),u € H, 0 <
clemyer uro

aMXyTyIO JIU-

)—3a
z < t. Uz (18)
a:y, Z|(§zyuek dy

He 3aBHUCUT OT OBIGOpa Gasuca u, carmacHo ycuosuio (1)

(19) N(z,y,u) < o0
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st nouru Beex ,y € [0,7]. Cnemosarensho, nius v € H, v # 0

‘fbmy (u,ﬁ) ‘ < N(z,y,u)

|20 0) | < Ny wlel

a 9TO BMecTe ¢ paBeHCTBOM (17) osmauare uto ®(v) = Py (u,v) nuHEHHLIR
OrPAHUUYEHHLIN (YHKIMOHAJ B ruianbepToBoM npocrpancre H. Coraacuo Teo-
peme Pucca

(20) by (u,v) = (Clz,y)u,0).

N3 pasencrBa (16) u (20) memenmnenuo cuenyer uro C(z,y) AMHEAXLIA omn-
eparop. Ilycrtn, cuoBa (e;){® kKakoéi HuUOYAL OPTOHOPMUPOBAHHLIM Ha3uc B
runnbeproBom mpoctpanctse H. Torma

/ C(x,y)Ex,ej) |* dy = Z/ | c(z,y,ex,e5) |? dy =
0

k,J 1 k,j=1
ZE | P~ (ex, a(@))) IP< ZE| ex,a(z)) = Ella()|?
s Beex t € [0,T] u cnenoBaresbHO,
/ Cle,y)exse;) |? dy < Ella(z)|
0

le

OoTKyHa, coraacHo ycaosuio (1), caemyer, uro C(z,y), mias moduTU BCEX T,y €
[0,T] siBasens omepatopoM ['mabnbepra-IIIMuara u uto

(21) / / | dedy < oo

Paccmarpuas peserncrsa (14), (15) u (20), nosyyaeMm 4To BTOPOIL YieH CyM-
MBI (7) MOMKHO IpPenCTaBUTL B BUIE

(22) - [[(wat@), @wen = [ t | €y v)dody

rge, coruacuHo HepasencrBy (21), C(z,y)—omneparopHas (QYHKUUA C UHTE-
IPUPYEMOIl B KBaApaTe CJIEJOBON HOPMOI.

Paccmorpum tperuii unen cymumer (7): W3 pasencrsa (22) HEeMenyIeHHO
CIeayeT UTO TPeTuil umeH cyMMbl (7) MOMKHO NPEACTABUTL B BUIE

(23) - / (, W(s), (v,a(y)))dy = / / (O (y, 2y, v)drdy
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CornaCHO MHTErpUpyeMOCTH B KBAAPATE CJIEIOBOW HOPMLI OMEpPaTOPHOR (hyH-
kuuu C(z,y) Bopaxkaemoit ycnosuem (21), umeem uro C*(y, ) oneparop ['uin-
6epra-llImuara s nouru Beex «,y € [0,T] u oneparopuas ¢pyukuusa C*(y, )
VMEeT MHTErPUPYEMYIO B KBAAPATE CJACAOBYIO HOPMY

T T
(24) / / | C*(y, z) |2 drdy < oo
o Jo

Bsenem obGo3nauenue
(25) K(z,y) = Ba(z,y) + C(z,y) + C*(y, x)
Torma, cornacuo pasercrsaMm (7), (11), (22) u (23)

(26) (Bw(s,t)u — Be(s,t)u,v) / / (x,y)u,v)dzdy

WU B OIEPATOPHON (hopme

(27) Bu(s,1) — Be(s,1) = // (2, y)ddy

CorsacHO MHTErpUPYEMOCTHU B KBaAPATE CJIELOBON HOPMBI OIEPATOPHLIX (DyH-
kuuit Bo(z,y), C(z,y) n C*(y,z) (ycaosus (10), (21) u (24)) K(z,y) oneparop
lunnbepra-lImuara mus nouru Bcex z,y € [0,7] u omeparopHas (yHKUMS
K (z,y) uMeeT UHTErpUPyEeMyIO B KBAAPATE CJIEIOBYIO HOPMY

(28) / / | dxdy

CpopMmynupyeM MOJNYUEHHLI BLINIE DPE3YJILTAT B BUAE CJIEAYIOMEro Ipen-
JIOYKEHU .

JlemMma.  Pasnocms Koppessyuonnns Gynkyul 8uHeposckozo npoyecca
W(t) u cayuaiinnozo npouecca £(t) abcoatomno wenpepvena ommuocumendho ds X
dt, mounee

Bulo )~ Belst) = [ [ Kooy

20e onepamopnasn gynxyud K (z,y) umeem unmezpupyemio 8 xsadpame caedosyio

HOPMY
/ / |* dedy < oo

3. DKBUBAJIEHTHOCTh BUHEPOBCKOMY Iponeccy. Pe3yanTar KOTOLIi
MDI TOJYYUIU U CHOPMYIUPOBAIU B BUIE JIEMMLI 3HAUUT, YTO OTODpaKeHUe

B:(u,W(t)) = (u,&(t)), ue HL0<t<T

IPOAOLKAEI B JIUHEHHLI OrpaHNUeHHLI onepaTtop B u3 runnbepToBa mpoc-
rpauctBa H (W) B runbeproBo npocrpanctso H(£) u paswocts [ — B*B on-
epatop 'manbepra-llIMuara. lis 9KBUBAJIEHTHOCTU CIAYUYANHLINX TPOIECCOB
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&(t) m W (t) myskHO eme uToOnl B Gnin 06paTUMLIM T.e. 4TOOLI OmepaTOpHAS
¢yuruusa K (z.y) ynosaersopsna ycaosuio (5). Paccmorpum Boipaskenue

T ,T
(29) /0 /0 (K (z,y)b(z), b(y))dwdy =
r r T ,pT
— [ [ Guteio) sopasay + [ [ o), vuasay+
T ,T
+ /0 /0 (C*(z,y)b(z), by))dzdy

U MHTeprupyeMmMoil B kBaapare ¢pyHriuu b = b(x) ma nurtepsamne [0,7] co
3HAUEHUAMU B TUJILOEPTOBOM NMpOCTpaHcTBe H,

T
JRCEIREEY
0

Jlerko yBuaern 4TO

(30) / / y))dedy = —E‘ / 2

Iamee
/ / dwdy—/ / ( ’kio:l(b(y)aek)ek>dmdy
/ /0 Zek’b(y)(c(w,y)b(w), ex)dzdy

k=1

u cornacHo pasercrsam (15) u (20)

/ / y))dady —/ /0 Z ek, b(Yy) @y (b(x), ex)dady =

k=1
/ /0 kz;e’” c(z,y,b(), ex)dvdy =
TR

k=1
T
:A<pe@@xamLMMMx

rae P onepartop oproronansaoro npoexruposanus va H(W) u

(31) §3/ d(ex, W (y))

(32) E | n(b) / 1b(e) || da
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U HaKOHeI]

T T T
6 [ [ Cap. vy =~ [ 0. @)z, 1))

o Jo 0
OTKyZia CIELyeT

T T T
6y [ [ (@b, sy = ~(ne), [ 0a), aw)iz)

o Jo 0
Pasencrsa (29), (30), (33) u (34) BMecTe 0O3HAUAIOT YTO

T T
(35) /0 /0 (K (z,9)b(x), b(y))dady =

2

= /OT 1b(2)||2dz — E‘ /OT(b(a:), a(z))dx + n(b)

OTKyZa SICHO UTO yCJIOBUE OOPATUMOCTHU JUHEAHOTO OTPAHNYEHHOTO OMepaTO-
pa B MO%HO OLIpa3uThL CiaemyomuM 00pa3oM:

T
(36) / (b(@), al@))dz +n(b) £ 0

C BEPOATHOCTLIO OVH IJIA BCEX UHTErPUPYEMLIX B KBaApare GpyHkumii b = b(x)
Ha unaTepBate [0,7] co 3HAUEHUAMU B TUIALOEPTOBOM mpocTpaHcTBe H,

T
/ 1b()|Pdz # 0.
0
DTo ycaosue obpaTuMocT onepaTopa B OKa)Kensa O4YeHbL MOJIE3HUM B U3yde-

HUM CJIy4aiiHHOrO npouecca & = ¢(t) B ciydyae KOra OH pelleHre CTOXacTudec-
KOT'O MHTErpaJILHOTO yPaBHEHU:A

€0 = [ A@eEds W, 0<i<T

CpopmynupyeMm MOONYUEHHBIE BLIMIE PE3yJILTATLI B BUAE CJIEAYIOMEro Ipen-
JIOKCHUSA.

Teopema. [Tycmv W = W(t), 0 < t < T cmandapmunii sureposcrui
npouecc 8 cenapabesvrom 2usbepmosom npocmparncmee H u

£(t) = /Ota(s)ds LW, 0<t<T

20e a(s) uamepumuili caywatinod npouecc 6 H,Ea(s) =0 u

T
/ E||a(s)||?ds < oo
0
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IIpu ycaosuu obpamumocmu (36), cayuainse npoyeccor & = £(t) u W = W(t)
sKeusasenmms Ha Konewnom unmepsane [0,T].

JINTEPATYPA

[1] Z. Ivkovi¢, J. Bulatovié, J. Vukmirovi¢, S. Zivanovié¢, Application of spectar multiplicity in

separable Hilebert space to stohastic processes, Beograd, Math. Inst. 1974.

1O. A. Posanos, layccosckue beckoneunomepuve pacnedesenus, Hayka, Mocksa,
1968.

1O. A. Posanos, Teopus onosasowucys npoyeccos, Hayka, Mocksa, 1974.
1O. A. PosanoB, Maproeckue cayuwatinse noas, Hayka, Mocksa, 1981.

0. A. Haneckuii, C. B. Povmun, Mepn u duffepenyuarvrse ypasrenus 6 becroneuno-
mepwunz npocmparcmaz, Hayka Mocksa, 1983.

M. II. Epmos, O6 abcoatommoll HenpepeHocmu Mep, 0OMBEUAIOUWUT NPOYeccam Ouf-
$ysuonozo muna, Teopus BepoATHOCTEH U ee nmpumMenenus 17 (1972), 173-178.

. N. T'mxman, A. B. Cropoxon, Teopus cayuwacwwuz npoyeccos, mom III, Hayka,
Mocksa, 1975.

H. 1. Axuesep, V1. M. I'nazman, Teopus aunelnbz onepamopos 8 2usbbepmosom npoc-
mparcmee, Hayka, Mocksa, 1966.

Arhitektonski fakultet (IToctynmuna 30 05 1988)
11000 Beograd
Jugoslavija



