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. f;'06"aema HpOMbluIHeHHOI‘O POM3BOLCTBA.
St I{ononﬂe}me Mozxenu (2 (balcropamn yBenwmno oﬁmcxmou(yxo uomo Bap

Koatbdmuuexm,x npH cbamopax B. q)opmyne (3) cyTszoa(quuueml :ma-” :
B 3aBHCHMOCTH OT H3MCHEHMS PErpeccopos. B~

HACTHOCTH u3 q:opMynm (3) cnezxyer ‘lTo npu HBMeHeHHH ypomm w Ha 1% M2 303-
paCTae'r Ha 0 13%, npH yBenuqunu cTamm no 'nenosmaM Ha. 1% M2 ymem:mmcn :
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Abstract. 'I“ne paper 1nvest1gates a problem:of approx1matlon of stochastlc é
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chastlc 'dlfferentlal equatton convolutlon algebra generahzed ‘random’ process equa-'
tions in dtffcrentrals s YETRST

Y

N 'I'he classxcal methods can ’t be apphed to drfferentlal equatrons mc]udmg gen-
eralized stochastic processes of the ‘white nmse ’ type. For. these: equattons a;special;
theory:of stochastic. diffefential equattons was developed,,which is: based:on;defini-
tions of Tt integral [1], Stratonovich integral [2]; stochastic &integral [3]; and others :

In papers [4 5] the algebra of generahzed stochastlc processes was mtroduced

is the approxrmanon of the stochastlc processes by smooth functtons and multzplymg

-these functions. Of course, the resu]t w1]1 depend on the ways of approxrmanons and

the nght strategy is to mclude approxtmate sequence (or equwalent sequence “in this
or that meaning) into the definition of a- generahzed stochast1c -process. yT‘ha\t y,the .
problem of clasmﬁcatmns of the ways of approxrmatlons is raised. e §
In- this” subsection * we ipropose ‘complete . classifications of the ways of

approx1matxons stochastrc 6lmtegrals in the convolution algebra @t 1s a sample of
- algebra of generahzed stochastic processes) ) Concn\rrently we "estimate the speed of
' approxnnattons. TheSe estimates are opttmal M) LT s
et Let (Q A, P) be a complete probabrhty space IE(0, a] <R, {(D,},;T a standard
ﬂow of o=a1gebras, (D c A. Let {B(t), te T } be a one—drmensronal standard process of

®Brownian motlon [7]

- ‘(B*pnid)'— IB(t+s)pn(s)ds

B "»{?."»frw,((’,‘ “r;;‘;;.:o \4 .i-:r\‘\
whcre p,.(t)eD(R) p,,(t)>0 supp p;,(t) < [0,1/n] and _ﬁ P (s)ds
: 43; Lemma 1 For any t > 0 h '> 0 VrteN the fo])owmg eqpahty is valid:

R TP ,. i~
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| ,:n)pn (S)p,,u)asaz = iy A(n
0
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BBtk Bn(t)r— .
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In what follows, C 1s an absolute constant mdepen ent from , 71
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~ the followmg Calichy pfoblem
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As a representa’nve of the gencrahzed funcn
f R-)R we choose '

g mrCingn enntnony i

= n J‘*/Zu N sl EESAR)
wherep,, from equality (1).:577 oot “soion il o it o v o

"Thefollowing theorems: glve complete clasmﬁcanon of ways of approx1matlons‘ :

of stochastlc H-lntegrals, 0< ¢9<1 in the convolutxon algebra. .

( Theoreml LetfeC (R) f $co “te'su
g

”’I"heorem 2 Let fe C2 (R) He[O 1/2] then the mequaltty zs valld "

“sup E[Zf (Bn(T+(k_1)hn))[Bn(T+khn)—Bn(z?+(k"1)hn)] ‘(o) ff (B(S))dB(S)]

LT ke i BE ST

vyt
x

i< Ch,,+C /n+C(K(n h,,) (1—2 "

» “Theorem 3‘ Letfe C2 (R) fséc( nst. Theﬁmte sum Zf (B (T+kh,,))x e

X [B,,(r+kh,,) B,.( z'+(k-1)h,,)] converges in Lz(Q,A,P) and untformly in-te T;
as n<o, h,,—-) 0 if, and only zf numerical sequence.K(n,h,,) converges as n’= «, h,,—) ‘

0: SR L u.,i\,,.z;; I es-';.,; dE ,,_‘ ‘,;‘ ,;',,\11 ‘w HEEEREEN '-;' .)_.,»,w.;._; e o

Theorem 4 Let fe C2 (R) 6’c[1/2 1], then the followzno znequalzty is.valid:

| sup E[Zf,,(B (T +khn))[Bn(Tr+khn)-Bn(f+(k—1)hn)]—(5) If (B(S))dé(S)]2<

Ceel T k=t

: <Ck +C/n+C(K(n h,,)—(2¢9 1))2
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where xeR 6’6[0 1] fe CB(R) ‘ge C’”‘(R) and the stochastlc mtegral i the right-

hand side of (3) is an H-mtegral

-We mvesn gz thye probl
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7 [61, associating. function

: 2 f (B (T,+(k—1)h,.))>< |

: x[B,,( r,+kh,,) B,,( r+(k—1)h,,)] converges in LZ(Q,A,P) and umformly in teT as
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L X, (R =X, (0= 10X, (t))[B (t+h) B (’)]+g..(X (,))h
Xn(t)lw)* o(t) e, R “

where “m1t1a] vajue” X,(#),is square, mtegrable and (17,+:/,, measurable‘for all te[Ohh,,)
Epresentatlons ( 1) and (2) respectwely, g,,—g p,,

Theorem 5. Suppose Be[0;112]; fe C3(R), and ge Ch (R) . Then-. ;- ..,
> sup E[X (X)) <C: sup E[X,c(t)—x]2+C/(nJ’h ”’)+C(1<(n hy=(142 9))
teT G[ Py el G, 4‘,5»,‘!,1‘#‘@1

where X0 and X(t) are the solutzans of t the equatlons (5) and (3) respectzvely

Theorem 6 Suppose 6’&[0 1/2], fe c (R) f';‘const gs CB(R) n‘h - oo and
0. Then the solutlon of the Cauchy problem

- sup- E[X,.o(t) x] > 0 ass'nf' &0,
1e{0h,) ety
@) X0 canverges in Lz(Q A,P) and, unzﬁmnly in teT asn - 'e; h - O zf and only zf
numencal sequence K(n k;) converges as n=> 0, h,,——) Ouimeptiyr tnid

“For approxxmanon the solution of equanon (3) when 96(1/2 l] we: should con-

51der the follqwmg fmxte-dlffcrence equatxcm with- outstnp T JAg i

. ing.— Chlchester John Wx]cy &Sons 1987
3. Stratonovich RLY A “new, form of wntmg stochastlc mtegra]s and equatwns -

Vestn. MGU;; 1964 vi;p.3- 12 (m Russian): ;
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. IIOJIYBPAYIEPOBBL OHEPATOPBI u CBHSAHHBIE C HI/IMI/I
CHEKTPBI.
CeBepquyKH‘sB B

~Benopycckuii roCyapcTBeHHbii YHHBEPCHTET . ity L tominins
00 | AHHOTAIMSL B! IauHoR pa60're paccMaTpUBaioTCs nony6payneponckne onepa-
TOpH ¢ cnercrpm MOPOKIEHHEIE STHMH OTIEPATOPAMH,;: IMEIOUHE TPIIIOKEHHS B,TE0-:
pun YCTOWIHBOCTH U TCOPHH BOBM}’IHCHHH nmbcbepeﬂunansﬂsrx oneparopos
KJllo‘leBble cnioBa. TTonyGpayaeposst oneparopbx nonyﬁp?ynepoau CIIEKTPHI,

onepa'ropbx BSBCHICH’HOI‘O cpe,:(Hero
fraiiagre

I'chrb R(T) - oGnac"rL sﬂaqeﬂun oneparopa T X—)X me X 6aHaxono npo-

\ C’l‘paHCTBO N(T) - ero smpo Oﬁosﬂaun 4HCHTOBBIC - xapalcrepncmxu " AnieRHOr0

onepatopa &1 i Ty c;xe;zymmnm oﬁpa30M #onul(T): ~—d1mB(I),
def(T):fcodImR(T)—dlmX/R(T), md(T) ef(T)—nul(T), a(T) - nomeM onepaTopa T,
. HanMeHbmee ‘mcno nE/\ 0§ Tax e, N(T’)~N(T‘”), d(I)L crryck onepaTopa

me e 1w (D) 4

¢, HauMeHBIIee YHCHO nE/\u{O} TaKOe, ’I‘O R(T‘) R(T“”)" &

‘(\’Onepa’rop TeB(X)“ HA3HIBAETCS - BepquM nony6pay,uepoamM :ec‘:’m

:Te{TeB(X) R(7)~R( T ),nul(7)<co a(7)<oo}, oneparop. TeB(X) RaspIBaeTCH HPDKH L o

ronybpaysepoBBIM, €CId Tc—:{TeB(X) R(T)~ R( T ) def(T)<oo, ,d(7)<oo};onepaTop T
Ha3bIBACTCsS GpaynepoBLIM, ECIH OH ABMSETCS! OJIHOBPEMCHHO BEPXHHM nony6payne-
POBLIM W HIDKHHAM nony6pay11epossm Bnepame Haspaxye «nonyﬁpayzxepoam onepa- ¥
'ropsx» Gsmo Baeneﬂo R: Harte B KHHTE [1] (onpezxeneﬂne 7.9.1)..20 o Vo, I
Hpnnenem Hekoropme croiicTBa’ nony6payneposr>uc oneparopOB
- esEom X~ 6aHaxoso TPOCTPAHCTBO #8,TeBL(X,X); ST=TS, T0 |

1. §,7- sepxuue nonyGpayneposst <>'ST'= Bepxuuit Mony6pay)iepos; i




