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in an Arbitrary Domain
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1. Introduction. In this paper we shall consider the so-called first Fourier problem
for a weakly coupled infinite system of parabolic differential-functional equations

(LD wt, %) =L x,ult, x), ui, X), (X, u)  P=1,2, .

(where (¢, x)€ D, D-infinite domain, u = (', 4, ...), u = (5, ..., 4y,) and u’, is the
matrix formed by the second order derwatlves ut Jck) and for a strongly coupled infinite
. system of parabolic equations

(1.2) ul(t, x) = (¢, x, u(t, x) u, (¢, x), wl(t, x), v (t, x)) i=1,2,..

(where u, = (”x,.a uin D).

Our concern will be to prove some theorems (comparlson theorem, theorem of the
uniqueness of the solution and theorem of the continuous dependence of the solution
upon the right hand sides of the system and upon the initial and boundary conditions)
for a solution of system (1.1) or (1.2) belonging to the functional class E;*® (for a definition
of the class — see below) and satisfying given initial and boundary conditions. Similar
problems for a solution u € I® were elaborated in [3] by J. Szarski.

In order to make further considerations more clear let us mtroduce some definitions,
notations and Spemal general assumptions.

Let D be a set in time-space (f, x) = (7, X5 ..., X,). We shall say that the set D has
the property P if ‘ |

1°. the projection of the interior of D on z-axis is the interval (fo, 7o+ T), where 1, is

finite and 0 <7 < o0, | :

2°. for every (¥, %) € D there exists a positive number r such that

{(z, x) (t—?) +Z(x — J)'~’<r , t<i}c:D
By D, we denote the set which fulfils the following conditions:

Dy=D, Do={(t,%): t<t,+T, xe A"} .
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Let us fix K>0, M>0and [€{l,2,..,n}. By EQ(K M; Dy) In short E, let us denote

the class of functions u defined in set D, for which the inequality

u(t, %) < Mexp(;x?) )

holds true in D,. \
Whereas by E;*(Q, M; DO) (m short E%®) let us denote the real space of mappings

w o= (wh, w?, ..): D, a(t x) = w(t, x) = (w'(z, x), wz(z‘ x),..)el”

where wi are continuous in D and belong to Ej, and I is the real Banach space of se-
quences s = (s!, 5%, ...) for which there ex1sts a finite norm sl = sup {}s”]:0 = 1,2, ..},
In class Ey® we mtroduce the norm -

; |
wll" = sup{w/(t, X)|exp(=K ¥ xD): (1, x)e Dy, j=1,2,..}.
| . i=1 J
For we:Elz""0 and fixed z > 1, we define
- ' I R
IIWII§ = sup{|w'(f, Dlexp(—=K ¥ £5): (, %) eD, I<t,j=1,2,..}.
| = .

We say that the mapplng u = (u u .)€ E 1s regular if for every i € N functions u

i

are continuous in D and ut, u,, u,, are continuouns in D.
Let us introduce.

Assumptions A. Real functions f(t,x,z,q,r,w) (i =1,2,...) are defined for
(t,X)e D, z = (2,23, ..0€l®, g=(q, ... @) ER", r = (r;)t1=1,» W€ EFY®. We say
that a regular solution of (11) is parabolic if for every matrix re 2" and #* = 1 .the
following implication |

r=0=nfi(t, x, u(t, x), ui(t, x), wht, X)+nr, )
> nfi(t', x,u(t,x), ui(t, x), uix(t, x), u)

~ holds true for (1, x)eD and i =1, 2, ...
. We say that a function
| 0. R+ R

is of the class #(x), where x is a positive constant, if
1°. derivatives @ (j =1, 2,...) do exist and are continuous in &,

2°. llell = sup{le(x)|: xe A} <,
3° there exists a constant ce # such that

11o®|l = sup{[e®(X)|: xe B} <x*c for k=1,2,..
For two functions ¢, ¢, € £ (%) the inequality

(1.3) ‘”901 (P2” K”@i ¢,|| holds true [1].






