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In domain D? = {(t, x):t>0,xeR” } we investigate the conditions of existence
of almost periodic for x with given spectrum M = {/Jk eR? :1im‘k‘%Oo |,Uk| =0,
keZ? } solution of the following problem:
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where  0/0x =(0/0xy,...,0/0x,), Aj(n)=2‘5‘<]\l_ajsns7 77“:77151...77;1',
—

neR?, aj€C, selZ?, b;>0,j=1....n, by#b,q#1; ¢;(x),j=1...,n,
are functions almost periodic for x with given spectrum M.

Problems like (1), (2) arise in mathematical modelling of some heat
conduction processes, moisture transfer, in problems of mathematical biology, of
the long-term weather forecasting, etc. Problems with integral conditions for a time
variable for evolution equations are, in general, ill-posed and their solvability in
many cases are related to the problem of small denominators [1].

We assume that characteristic polynomial for equation (1) L(4,in)=0,

AeR, neR? \{O}, has only simple A -roots for all 7. By A =1;(1;) we

denote the roots of L(A,ixy)=0: |/}ik|$C1(1+|yk|)y, ¥ = max {N/ /(n—j)},

1<j<n
G >0, A in. x = min Rei/‘k, Amax,k =m
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we denote the normal (at point # =0) fundamental system of solutions of equation

n

L(d /dt,igg)=0; A(py,ty):=det

Jl, exp-by0) fyr ey

J»q=1

Lemma L. If Ay 5 <minje e, {b;} forall ke Z? then A(uy.1)#0.

Under assumption of lemma the formal solution of the problem (1), (2)
expressed by series

oA (,ukat())
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where (uy,x) = (ykl,xl +---+,ukpxp) » Ajy (1, t) s cofactor of the element in

J -throw and ¢ -th column in A(z4,%y) ., @i is Fourier coefficient of ¢ (x) .

By W/(\x/iﬁ F aeR, we denote a completion of space of finite sums

= (ZkEZ‘” |Vk|2 X
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ka exp(ipy,x), v, €C, with respect to the norm
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2 b . .
x(1+|uk|) * exp(ZBk))2 , where f3; is some sequence such that limy_,., B = .

Theorem 1. If Ay, <0 forall k€ Z” and ¢, eWﬁ;B", j=1,...,n, then

exists the unique solution u(z,-) of the problem (1), (2) defined by formula (3) and

for every fixed ¢>0 it belongs to the space WX/;"VB"H)/Z’B kﬂo’f(t), where

o) = n(Amin,k _Amax,k)tO if 1<ty and o, (¢) = _nAmax,k (t—ty) ift>1,.
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3AJJAYA 3 PO3IIOAIVIEHUMU JTAHUMMU JJIA PIBHAHD 13
YACTUHHHUMH INOXITHUMHA

Bcemanosneno ymosu icnysanns €Ounoeo poss’asky 3a0aui 3 inmesparbHUMUu YMOGAMU O
JUHIUHUX PIGHAHb 13 YACMUHHUMU NOXIOHUMU MA 6UOLIEHO 6UNAOKU y AKUX HUMAHHS
icHy8anHs pO38 A3KY 3a0aUi He nog si3ane 3 NPoO.IEMOI0 MATUX 3HAMEHHUKIE.
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