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COMPARISON THEOREM FOR NEUTRAL STOCHASTIC
INTEGRO-DIFFERENTIAL EQUATIONS IN HILBERT SPACE

In the present paper, we will discuss a comparison result for solutions to the Cauchy prob-
lems for two stochastic differential equations with delay. On this subject number of au-
thors have obtained their comparison results. We deal with the Cauchy problems for two
neutral stochastic integro-differential equations. Except transient- (or drift-) and diffusion-
coefficients, our equations include also one integro-differential term. Basic difference of our
case from the case of all earlier investigated problems is presence of this term. We intoduce
a concept of solutions to our problems and prove the comparison theorem for them. Accord-
ing to our result, under certain assumptions on coefficients of equations under consideration,
their solutions depend on the transient-coefficients in a monotone way.
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INTRODUCTION. In the given paper the fallowing Cauchy problems for two neutral
stochastic integro-differential equations

d(”i(t7x) +R[vbi(ta'raui(a(t)7£)vg)d§> = f’i(tvui(a(t)vx)vm)dt (1)

+o(t,x)dB(t), 0 <t <T,zeR? ie{l,2},

ui(t,x) = ¢i(t,x), —r<t<0,zeR: r>0ie{l,2}, (1%)

are studied, where T' > 0 is fixed, § is one-dimensional Brownian motion, f;: [0,77] x
xRxR? - R, ie{1,2},0: [0,7]xR? - Rand b;: [0,T]xRIxRxR? - R, ie {1,2},
are some given functions to be specified later, ¢;: [-7r,0] x R — R, i € {1,2}, are
initial-datum functions, «: [0,7] — [—r,+) is a delay function. For solutions u
and uy of these problems a comparison theorem is proved. According to the obtained
result, if f1 > fo, then u; > uy with probability one.

A comparison problem for solutions to stochastic differential equations in finite-
dimensional case has firstly arised in [9]. A comparison theorem for equation of the
form d¢(t) = f(t,&(t))dt +o(t,&(t))dB(t) has been proved in this work by A. V. Skoro-
khod. According to this theorem, under certain assumptions, a solution of the equa-
tion above is monotonously non-decreasing function, depending on drift-coefficient f.
A more general presentation of the comparison theorem is given in [7], [8]. Variations
of these results have been proposed in [1] — [6]. The aim of the given work was to
prove the comparison theorem for solutions of problem (1) — ( 1%).
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MAIN RESULTS

1. Formulation of the problem Throughout the paper (2, F,P) will note a
complete probability space. Let
{F:,t = 0} be a normal filtration on F. From now on Ly(R?) will note real Hilbert

1
2
space with the norm ||g| 1, ra) = (@f g2(x)dx>
d
We impose the following conditions
1. a: [0,T] — [~r, +) belongs to C([0,T]) with o/ > 1, a(t) < t.

2. fi: [0,T]xRxR? - R ie {1,2},0: [0,T]xR? - R, b;: [0,T] xRIxRxRY —
— R, i € {1,2}, are measurable with respect to all of their variables functions.

3. The initial-datum functions ¢;(t,z,w): [-7,0] x RY x Q — Ly(R%), i € {1,2},
are JFy-measurable random variables and such that

sup E||¢1(ta ')”%,Q(Rd) <, i€ {172}

—r<t<0
4. b;, i € {1,2}, satisfy the Lipshitz condition in the third argument of the form

|bi(t7xauv 6) - bi(tvmﬂjv §)| < l(t7x7 €)|u - ’U|,

2
0<t<T,{z,& cR? {uv}cR,ie{l,2}, @
where [: [0,7] x R? x R? — [0, c0) is such that
9 1
sup 1“(t,x,&)dédr < 1 (3)
0<t<T
Re R4

5. There exists a function x: R? x RY — [0, c0), satisfying the following condition

/(/X(x,g)d§>2da: < o0,

Rd Rd

such that

sup |bs(t,2,0,8)| < x(2,€),0<t<T,zeRY R ie{1,2}). (4)

o<t<T

6. There exists a function 7: [0,T] x R? — [0, 00) with

sup /n2(t,x)dx < 0,

0<t<T
Rd

such that the following linear-growth and Lipschitz conditions are valid for f;,
i€ {1,2},

|fi(tu,2)| < n(tx) + Llul, 0 <t <T,ueR, xe R%, ie {1,2}, (5)

Ifi(tu,z) — filtw,a)| < Llu—v|, 0 <t < T, {u,v} c R, z e R, ie{1,2}.
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7. The following condition is true for o

sup |[lo(t, ')H%Q(Rd) < 0.
o<t<T

Let u=w;, p= ¢, b=b;, f = f;, 1€ {1,2}.

Definition 1. A continuous random process u(t,z,w): [—r,T] x R x Q — Lo(R?)
is called a solution to (1) — ( 1*) provided

1. It is Fy-measurable for almost all —r <t < T.

2. It satisfies the following integral equation

u(t) = 90.2) + [ 000,61, )6 — [ Htaa(v).€). ¢
. . (©)
+/f )ds—i—/o(s,a:)dﬁ(s), 0<t<T,zeR

0
u(t,xr) = ¢(t,x), —r<t<0,zeR? r>0.

3. It satisfies the condition

/Hu Wyt <

Remark 1. It is assumed in the definition above that all the integrals from (6)
are well defined.

Theorem 1. Suppose assumptions 1 — 7 hold. Then (6) has a unique solution.

Theorem 2 (comparison theorem). Suppose assumptions 1 — 7 are satisfied and

1. The initial-datum functions are such that
d)l(tvm) = ¢2(t,.’b), 0<t< T; Te Rd} L€ {172}

2. The functions b;, i € {1,2}, satisfy the conditions

b1 (0,2, ga(—7,€),€) = ba (0,3, ¢a(—1,€), ), {z,&} < RY,
b1 (0,2, g1 (=7, €),€) = ba(0,3, 61 (—7,€), ), {z,&} < RY,
b1 (0,2, g1 (=7, €),€) = b1 (0,3, ¢a(—1,€), ), {z,&} < RY,
by(tz,u, &) < bo(t,x,u, &), 0<t < T, {r,6} cRY ueR.

3. For the functions f;, i € {1,2}, the following conditions are fulfilled

fittu,z) = foltu,x), 0<t<T,ueR, ze R
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Let one of the following conditions be true

M1. by is monotonously non-increasing, f1 is monotonously non-decreasing with
respect to u.

M2. by is monotonously non-increasing, fo is monotonously non-decreasing with
respect to u.

Then for all 0 < t < T the solutions of (1) — ( 1*) satisfy the inequality
ua(t,2) > ua(t,z), x € RY,
with probability one.

1. Proof of the theorem 1. In order to prove existence and uniqueness of
solution to (6) we use the method of successive approximations. The idea of the proof
is to construct a sequence of approximations, which converges to the solution u. From
now on x is supposed to be fixed. Let

T, (7)
u(o)(t,~)=¢(t,'), —r<t<0, (7%)

and for n € {1,2, ...} define u(™) as

u<”>(t7~>:¢(07~>+/(, (€, €)de / "D (a(r), €),€)de
Rd

+/f(s,u("_1)(a(s)7 ), ~)ds+/a(s7~)d5(s)7 0<t<T, (8)
0 0
u(n)(ta ) = ¢(ta ')a —-r<t<0. (8*)

1.1. Firstly let us choose asmall 0 < T; < T and prove that sup E|u(™ (t,-) H%Z(Rd)

ost<T)
has a bound, independent of n. We obtain

2
sup E[Ju™ (¢, )17, gy < SE[(0, -)II7, gy + SE

L |b(07 : 7¢(_r7 5)7§)|d§

0<t<T) La(RY)
2
+2 sup E /|b D (a(t), ), )ldg
0<t<Ty La(RY)
2 t 2
+8 sup E /|f(s,u("*1>(a(s),.),.)|ds +8 supE /J(s,~)dﬂ(s)
0<t<Ty ) Lz(Rd9<t<T1 ) La(RY)
4
= 8E[|6(0, |7, @ay + 2, S5 0<t<T. (9)

J=1
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From (2) and (4) we have

|b(t7 : ,U,§)| < |b<t’ ' ,’U,,f) _b(tv ' 507£)| + |b<t’ ' 707§)| < l(t? ,f)\u| +X(a§)7
0<t<T,ueR, eR?

Then we obtain

2 2
si=sE | (H b(o,m,¢(—r,§),£>d§> do < 16E | (R/ l(O,x,E)Gé(—nﬁ)dé) dz
R4 Rd d
416 (2, €) d§ dr < 16<m 20,2, ¢ dgdx>E|¢( 2, e
[ /]
+ 16 X(:L’,f)df d:c,
i

2
— . (n—1) . 2
52 suwp B R/ Q/ bt (a<t>,5)7£>|d§> d“”“(OZE‘ET / / l <t,x,£>d§dx>

R4 R4

2
x sup Bu® D (a(t), ), +4 [ (ﬂ@/ x(x,odf) i (10
o<t<Ty . a
R

According to properties of «, there exists a point 0 < ¢t* < T, a(t*) = 0. Then

sup E[lu "V (a(t), )7, @ < suwp E[u" (), )7, g+

0<t<Ty o<st<t*

+ sup  Eu (@), )i, < suwp Bl )7, m)+
t*<t<a(Ty) —r<t<0

+ sup El[u V() @
0<t<Ty 2

and we get from (10)

<sup / / txadsdx> ( sup EJo(t, )2, o)+
o<t<T —r<t<0
2
+ sup E[uV(t, ')||2L2(Rd)> +4/§/X(I,§)d§> dz.
o<t<Ty a .
R

If t* does not exist, then «(t) < 0 for all ¢ and further conclusions are obvious, because

sup Efu" D (a(t), )7, @ = Sup_ EH¢( N Lame-

o<it<Ty —r<t<0
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In order to estimate S3, we take (5) into account and obtain

¢ 2
S3 =8 sup E/</|f(s,u("_1)(a(s),;E),x)|ds> dx <
0<t<Ty .\
R

< 16Ty sup E//(nQ(s,x) +LQ(u(”_l)(a(s),x))Q)dxds <

0<t<Ty

0 Rd
Oé(Tl)
< 16Ty <T1 sup /nQ(t,x)dx—FLQ / Ellu™ (s, ~)|%2(Rd)ds) <
ost<Ty J, 7

< 16T¢ sup /ng(t,x)dx-i- 16L°Ty (r sup E| (s, ~)||%2(Rd)+

o<t<Ty —r<s<0
R4
T
+ /EHu(nfl)(s, ')HQLQ(R’i)d‘S)'
0

For S, we conclude

t
Sy =8 sup //( 5,% dS) /HU ||L2(1Rd ds.
o<t<Ty

Let denote

S(T1) = 8E[|¢(0, )13, g + 16 (ﬁ//l2(0,x,€)d§dx>Ell¢(—n N, (ray
d Rd

2
= (R/ x(%f)dé) dz + 4( s [ [ F(t,x,@dsdas)sup E[l6(t, )2, g+
o<st<T r<t<0
RY Rd RIRA

+ 1677 sup /nQ(t,x)dx+16rL2T1 sup E|¢(t, -)H%Z(Rd)—i-

0<t<Ty —r<t<0
R4

+8/||a )3,y < 0.

Then from (9) we obtain

0<t<Ty o<t<T

sup E[u™(t, N, @y < S(T1) —|—4< sup // (t,z, & dfdx) X (11)

Ty

x sup Eu"D(t, )12, ga) +16’132T1/1*3||u("’1 (t, I Lp@eydt-  (12)
o<t<T, o
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If n = 1, then from (11) we have

sup EluM(t, )17, @) < S(T1) + 4 sup / / 1P (t,x, §)déda | El|¢(0, )17, za)
o<t<Ty o<t<T i pd
R

T

16271 [ BI0(0. I, oyt
0

For an arbitrary n € {2,3, ...} we obtain

sup Eu™(t, )7, @) < S(T1) [1+4 sup //F tz, §)déda + ..

0<t<Ty 0<t<T

R4 R4
+ (4 sup / / lz(t,x,g)dgdx>
o<t<T
Rd R4
n—2- T

+ 16L2T1/S ) [1 +4 sup //ZQ(t,x,f)dfdx—l—
+ (4 sup / / 12(t,x,§)d§dx) ds + 16L*T, / (16L*Ty (T — s))S(Th)

R4 R4

o<t<T
0<t<T
R - 0

n—3
xl1+...+<4oiltl£T// txfdfdz) ]ds—l—...

2 . n—3
+ 16L2T1/ (162 T(;({lg)!s)) S(Ty) [1 +4Oi1tl£T// (ta, & dfdm] ds

R4 R4

n—1
2 2
+ <4Oi1tl£)T//l (t,z, & d§da:> l<402?ET//l (t,z, & d§d:v>E||¢( )||L2 RY)

+ 16L2T1/E||¢)( )HL (Rd)dS] + 16 L*T, (4021;£)T//l (t,z, &) dfdx)

0 Rd Rd

T
/ [(403% / / Pt € dfsdx>E¢< My + 162°T3 [ o0, ->||%2<Rd>d8] dr
0
n—3 T
+ (16L°T) (4 sup P(tz, & d&dm) (Ty —7)
[ [rumar)” |

o<st<T
Rd R4

T

X l<4 sup //12(t,$,§)d§d.%'>E||¢(0, )||%12(Rd) + 16L2T1/E||¢(O? ')%2(Rd)dsld7
R

o<t<T
0
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2 Ty
2 (T, —7)»*
+. (16L T <4Oiltl£T// (t,z, &) dfda:> O/(n4)'

Ty

x l<4 sup [ [ Pt €)dgdo | BI60, )12, oy + 162771 [
O<t<T]Rd fa

0

+ (1021,)" (40:%[ e dfd”f) =

Ty

x KA‘OZ?ET / / 1P(t,2,€) dfdw>Ell¢( N7, (gay + 16L°Ty / E[¢(0, )II7, (Rd>ds]d7

E[|6(0, ')i2(]Rd)dS]dT

R4 Rd
T n—3
+ <4 sup //12 (t,x, &) d§d$> 16L2T, /C(T1 )ds + (4 sup // (t,x, &) dfdz)
0<t<T 0<t<T
R4 Rd Rd R4

T 2
x 16L%T), /(16L2T1(T1 — s))C(Tl)dS +...+ <4 sup //l%t,x,ﬁ)dfda:) 16L%*Ty
d pd

0<t<T
0

(16L2T1 (Th — 3))n_4 2 2
(n—4)! C(Ty)ds + 4021:2T//l (t,x,&)dédx | 16L-Ty

Rd Rd

n—3 -2

(16L2T1 (Tl — S))
(n—3)!

T n
2 (16L2T1 (T1 — S))
C(Th)ds + 16L°T; / o

0
n—2 Ty

4 sup / / 12(t,x7§)d£dw> 162°T, / (16Z2T3 (T3 — 8))El|6(0, |12, oy ds

+ (
OStST
0

9 2
4 sup //z txgdgda:> 16 LT /(16L AT - s) E[l¢(0, )17, gayds+

X

X
S N O — 5

C’(Tl)ds

2

0<t<T
R4 Rd

Ty n—3
16L2T, (T —
+ (4 sup / / P (t.x, €)dedr 16L2T1 / UL —5) “gy00, )2 (zyds
0<t<T (n—3)! 2
R4 RE

2y [ (SL°Ti(Th —5)"° ,
+ (4021571// (t,z,& dfdx) 16 LT, / (n_2) E[6(0, )l e ds

Rd R4

2 — N
+ 16L2T1/ (1L ﬁ(:ﬁll)! )

1
E([¢(0, )|, zayds, (13)
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0<t<TRd Rd )
see that if T is small enough and assumption (3) is true, then the the right-hand of
(13) is not more than

where C(Th) = S(T1) + (4 sup [ [ l2(t,x,§)d§dx>E||¢(O, ')||%2(Rd . It is easy to

T
16L2T1 . S(Tl) . f exp{16L2T1 (Tl - s)}ds
0

S(Th)
14 swp | [ B, )dédr | 14 sw | [ B(ta,€)déds
0<t<TRd Rd 0<t<TRd Rd

Ty
16L°T - 16L2T, (Ty — s)}d
C(Th) - exp{16L*T}} 1 Z)feXP‘{ 1(T1 — s)}ds

2
1—4 sup [ le(t,x,f)d§dx+ 1—4 sup [ [12(tx,&)dédx E|¢(0, ')HLz(Rd)

0<t<TRd Rd 0<t<TRd Rd
(S(Ty) + C(T1)) - exp{16L*T?} + (exp{16L>*TZ} — 1)E||$(0,
1—4 sup [ [12(tz,&)dédx

0<t<TRd Rd

) 2w

Thus there exists ¢(T1) > 0 such that for an arbitrary n € {1,2,...}

sup Eu™(t, )7, ze) < e(T1)- (14)

0<t<T:

1.2. Second let us prove that (u(") (t, )me{l,2,.. }), 0 < t < Ty, is convergent.

In order to do it we estimate sup E[u™*tV(t, -) —u™(t, -)||? na, n€{0,1,...}.
0<t<Ty L2(R)
If n = 0, then we obtain, taking into account estimate (14),

sup ElluV(t,+) = (t, )3, oy <2 sup BfuVe
0<st<Ty o<t<T,

+2E[6(0, )17, gy < %0

s M@

If n e {1,2,...}, then we obtain, taking into account estimates from 1.1,

sup E|u<"+1><t,->—u<”><t,->||%2<w><2< sap [ [ ﬂ(t,x,@dgdas)
o<t<T, o<t<T

R4 R4
Ty
x sup E[lu®V(t ) —u ()7, ey + 20T /EHU(”_I)(& ) = u (s, )7, gayds
o<t<Ty s
2 (n—1) —um™ 2
( sup // (t,x,&)dédx + 2L T1> sup El|u (t ) —u™(t, )7, ®e) <
o<t<T 0<t<Ty

R4 R4

( sup // (t,z,&)dédx + 2L2T1> sup E[u@(t, -) —uM (e, ~)||%2(Rd).

o<t<T 0<t<Ty

Due to assumption (3) and choose of small Ty, sup [ [ 1?(t,z,&)dédx + L*T < 1,
0<t<TRd Rd
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therefore (2 sup [ [ 13(tz,&)dEdx + 2L2T12> < 1 and we conclude

0<t<T Rd Rd

. (n — qulm) =
m}}lgooogs};pTl \/EHU u ( )”Lz R4)
7 2
— lim sup u(erl — )( )) <
m,n—m <1< i—r— Lo (R%)

< mlggoo 1\/ sup E||u(i+1)(t’ ) — u(i)(t’ .)H%Z(Rd) <

o<st<Ty

< \/ sup Eflul(t, ) —uO(t, )l ga) ¥

o<t<Ty

n—1 :
x  lim Z 2 sup //ZQ(t,x,f)dgda:—FZLQTf =0.
mn—w & 0<t<T

Rd Rd

Thus, ( ™)t )ne{l,2,. }) 0 <t < T3, is a Cauchy sequence. Consequently,
there is a limiting function u( ) € Ly(R%), 0 < t < T}, such that

lim sup E||U(n)( -) —ult, )HLQ(Rd)—O (15)

n—=0 0<t<Ty

From (14), it follows from Fatou’s Lemma that

sup Elu(t, )[|7, g < o(T).
0<t<Ty

The function u is F;-measurable as a limit of F;-measurable functions.

1.3. Next we show that u(t, - ), 0 <t < T3, solves the equation (6). To this end,
we need to pass to the limit in the identity (8). Taking into account (15), we have

2
lim sup E

<
n—m 0<t<Ty

L/(b(tﬂ : u(nil)(a(t)ag)vf) - b(ta 7u(a(t)v€)7£))d£

Lo (R4)
< ( sup //Z2 [ dfdm) lim sup Elu™ V(¢ ) — u(t, -)H2L2(Rd) =0,
o<t<T o N0 0<t<Ty

2
lim sup E

<
n—=0 0<t<Ty

/ (F(s.u"D(a(s), -), ) — f(s,u(a(s), -), -))ds
0

Ot(Tl)

< LT lim / El[u" (s, -) — u(
n—0o0

Ly (R4)

s, T, @ayds <

< L?T? lim  sup E||u(n_1)(t7 ) —ult

n—0 0<<Ty

) ')H%Q(Rd) =0.
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Therefore, passing to the limit in (8), we have

u(t, ) = (0, ) + / b0, -, (1 €), £)d — / b(t, - u(a(t),€),£)de
Rd

t

+!f )@+/“(,mm$0<t<n,

0

— the solution to (6) on [0,77]. This procedure can be repeated in order to extend

the solution to the entire interval [0,7] in finitely many steps, thereby completing
the proof.

2. Proof of the theorem 2. Let prove the desired result under the hypothesis
M1. From now on x is supposed to be fixed.

2.1. Let us solve the problem

( : /b2 - ug(a(t),§), €)d€>—f2(t,u2(a(t) -), )dt +o(t, - )dB(t), 0 <t < T,

U2( ) ¢2( ) _T<t<07

i.e. satisfy the following identities

Let us solve the problem

d(u;»,(t, ) + /bl(ta 7u2(a(t)7£)7£)d§> = fl(taUQ(a(t) ) )dt+0( )dﬂ( ) 0<t<T,

R4
us(t, ) = ¢1(t, -), —r <t <0,

i.e. satisfy the following identities

<U3(t, )+ /bl(t, qu(Oé(t),E),ﬁ)d€> - <U3(0, )+ /61(0, '7“2(a(0)7£)a€)d£>
]Rd

Rd
t t

= /f1(87u2(0é(3), ), - )ds + /J(s, )dB(s), 0 <t < T, (17)

0 0
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u3(t7 ) = d)l(tv ')7 —r<t<0. (16*)

Subtracting (17) — ( 16*) from (16) — ( 15*), we obtain

(UQ(t’ ) - u3(t7 )) + /(bQ(t’ 'aUQ(a(t)ag)a'S)df - bl(ta : 7“2(a(t)a£)ag))d£

R4

=0

+ (U3(0, ) - UQ(O’ )) + /(bl(oa 7u2(a(0)7£)’€)d§ - b2(07 ,UQ(Q(O),§)7£))CZ£

therefore uy < ug with probability one.

Now let consider uy — a solution to

d<U4(t, ) + /bl(ta ~,U3(a(t),§),£)d€> = fl(taUB(a(t)a ')7 )dt + J(ta : )dﬂ(t)a 0<t< Ta

Rd

i.e. is defined from

R

<u4<t, D+ / bt -,u3<a<t>,5>,e>ds> - <u4<o, D+ / b (0, -,u3<a<o>,e>,s>d§)
d R4

t

:/fl(s,ug(a(s), 0, -)ds+/a(s, NdB(s), 0 <t < T, (18)

0

[}

U4(t, ) = ¢1(t, '), —r<t<0. (17*)
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Subtracting (18) — ( 17*) from (17) — ( 16*), we conclude

(U3(t, ) - u4(t7 )) + /(bl(tv ~,u2(a(t),€),§)d§ - bl(tv : ,U3(Oé(t),€),§))d§
Rd
=0
+ (’LL4(O, ) - ’LL3(0, )) +/(b1(07 7u3(a(0),§),§)d§ - bl(O> ,ug(a(O),§)7£))d§
o R
=0

'U,3(t, ) —U4(t, ) = ¢1(ta ) _¢1(t7 ) = 07 -Tr <t<07
therefore usz < uq with probability one.

Continuing in a similar way, one obtain a sequence (un,n € {2,3,...}), fulfilling

U S UF <UL K ... S U, S .n e

where u,, n € {5,6,...}, is defined as

<u’ﬂ(t7 ) + /bl(ta 'aunl(a<t)7§)’§)d§> - <un(0’ ) + /bl(oa '7un1(a(0)’§)?£)d€>
Rd

Rd
:/fl(s,un_l(a(s), 0, ~)ds+/a(s, NdB(s), 0 <t < T, (19)

0 0
(18%)

—-r<t<O0.

un(tv ) = ¢1(t7 : )7
2.1 Hereafter we argue in a similar way as in the proof of theorem 1. We establish

that (un,n €{2,3,.. }) is convergent. In order to do it, we prove that

. 2 —
S sup Bllun(t, ) = wat lly@s =0,

where u; is defined from

<u1<t, D+ / hi(t, -,u1<a<t>7£>,<>d5> - (

R4

w0, ) + / b1 (0, ~,u1<a<o>,f>,§>d§>
Rd

(20)

t

= [ fisuntate), ), s+ [ots s 0 <<,
0
- (19%)

[}
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It follows from the proof of theorem 1 that there exists a constant ¢(T) > 0

such that sup Blluz(t, )}, ey < oT) and sup Blun(t )z < elT) for

n € {3,4,...}. The rest of the proof is similar to the case of theorem 1.

CONCLUSION. In the present paper we discussed a comparison result for solutions
to the Cauchy problems for two stochastic differential equations with delay. On this
subject number of authors have obtained their comparison results. We dealed with
the Cauchy problems for two neutral stochastic integro-differential equations. Except
transient- (or drift-) and diffusion-coeflicients, our equations include also one integro-
differential term. Basic difference of our case from the case of all earlier investigated
problems is presence of this term. We intoduced a concept of solutions to our problems
and proved the comparison theorem for them. According to our result, under certain
assumptions on coeflicients of equations under consideration, their solutions depend
on the transient-coefficients in a monotone way.
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Iyxarosa A. O.
TEOPEMA MOPIBHSIHHSI [J1s1 CTOXACTUYHUX IHTETPO-/IM®EPEHIIIAJIbHUX PIBHSIHb
HEUTPAJILHOI'O TUITY B I'VIbBEPTOBOMY TPOCTOPI

Pesrome

V naniit craTTi PO3IVIAIAETHCA 3a/1a4a MOPIBHIHHA PO3B’a3KiB 3amad Komi mayist qBox croxa-
CTUYHUX Ju@EepEeHIiaJbHAX PIBHAHD 13 3ami3HeHHaAM. ¥ Iiif raay3i 6e3/1i4 aBTopiB oTpuMan
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CBOI pe3yJIbTATH, SKi CTOCYIOTbCs MOPIBHAHHS DPO3B’sA3KIB MOmiOHUX 3a1a4. Y poboTi pos-
s IaoThesd 3aadi Kol st 1BoX cToxacTUYHUX iHTerpo-audepenniajbHuX piBHAHDb Hel-
tpanbHOro Tuiy. OkpiM koedimienra 3r0cy (mepenocy) i xoedinienta audysil, 1l piBHIHHS
MICTATH TaKOXK OJIMH iHTErpo-audepeHiaabauilt 4ieH. HasgBHiCTb 11bOro iHTErpaabHOro [jie-
Ha € OCHOBHOIO BiIMiHHICTIO JToC/Ii/pKyBaHOI 3a/7ad4i Bij ycix paHille JOCIIRKYBaHUX 3a/a4.
Jitst X 3a/1a9 BBOJSITHCS TIOHATTSI PO3B’sI3KIB, IS SKUX JOBEJEHO TEOPEMY IOPIBHSIHHS.
3rifiHo 3 OTPUMAHUM PE3yJIbTaTOM, 3 JeSKUX MPHUIYIIEeHb Ha KoeMIieHTH AOCTiIKY BAaHUX
PiBHsIHB, 1X PO3B’SI3KM MOHOTOHHO 3aJI€XKaTh BijJl KOEDIII€HTIB TEPEHOCY.

Karouosi crosa: cmoxacmuvhe dudeperuiasvhe PIGHAHHA, TEOPEME NOPIBHAHHA, 2i4b0ep-
mie npocmip.

Iykanosa A. O.
TEOPEMA CPABHEHMS J1J1s1 CTOXATUYECKNUX UHTEIPO-IUPPEPEHIUAJIBHBIX
YPABHEHUI1 HEUTPAJIbHOI'O TUIIA B TMJIbBEPTOBOM ITPOCTPAHCTBE

Pesrome

B nmamnoit cTaThe paccMaTpuBaeTCs 3a1a4a CpaBHeHUsI pernenuit 3aga4d Komm ayis aByx cro-
XacTUIeCKuX MuddepeHInaIbHbIX YPABHEHUN C 3ama3ibiBanneM. B 3Toit ob1acTu MHOXKe-
CTBO aBTOPOB IOJIYYMJIA CBOU PE3YJIbTAThI, KACAIONIUECs] CPABHEHNS PEIIeHUi MOM00HbIX 3a-
nad. B manHoit pabore paccMaTpuBaroTcs 3amadu Koy 1jist IByX CTOXaCTHYECKUX WHTErPO-
nuddepennuanbubIX ypaBHeHni HeATpastbHOro THa. [loMumo koaddunuenta caoca (nepe-
Hoca) u koaddurmenta auddysun, paccMaTPUBAEMble YPABHEHUsI CONEPIKAT TAKXKE OIUH
uHTErpo-auddepeHnuaababil wieH. Hamumdme 5Toro MHTErpaJbpHOTO YIeHa sIBJISIETCST OCHOB-
HBIM OTJIMYMEM ITOHN 3a7[a9M OTO BCEX PaHee MCCJIEIOBAHHBIX 3ajad. i Hammx 3a71a9 BBO-
JSITCsI TIOHSITUSI PEIIeHUH, JIJisi KOTOPBIX J0Ka3aHa TeopeMa cpaBHeHus. COriacHO MOJIydYeH-
HOMY Pe3yJIbTaTy, IPU HEKOTOPBIX MPEJITOJIOKEHUIX Ha KOIPMUIMEHTH pACCMATPUBAEMBIX
YPABHEHUH, UX PEIIeHUus] MOHOTOHHO 3aBUCAT OT KO3 MUIMEHTOB [IePeHoca.

Karoueswie caosa: cmoxacmuyeckoe duddepenyuanrvroe ypasHeHue, meopema CPpasHEeRUS,
2UABLOEPMOBO MPOCTPAHCNGO .



