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CHAPLYGIN’S METHOD FOR INFINITE SYSTEMS OF
PARABOLIC DIFFERENTIAL-FUNCTIONAL EQUATIONS

BY STANISLAW BRZYCHCZY

Abstract. In this paper we consider the Fourier first boundary value prob-
lem for an infinite system of weakly coupled nonlinear differential-functional
equations of parabolic type. To prove the existence and uniqueness of so-
lution to this problem, we shall applay the Chaplygin’s monotone iterative
method.

1. Introduction. We shall consider an infinite system of parabolic type
differential-functional equations of the form

(1) -7:1[ZZ] = fi(t7x7zi(tvm)az(t7 ))’ S S’
where
. 0 i
‘7:1 — E - A 1]

. L H?
AZ = Z a;k;(t,x)m,
Jk=1
z= (21, .. ,%Tm),(t,z) 2 (0,T) x G:=D,T < 400,G C R™ and G is an
open bounded domain with the boundary G C C?*%(0 < o < 1).
Let B(S) stand for the Banach space of the mappings

z:83i— 2 € R,
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~where S is a denumerable set of indices, with the finite norm
Izl Bs) = sup{|2’| : i € S}.

In the case of a finite, r-element S, B(S) = R"; such systems have been
discussed in [2,3]. In the case of an infinite countable S, there is B(S) = [,
such infinite systems will be discussed in this paper.

We shall accordingly have

2l B(s) = ll2llie-
We shall use Cs(G) to denote the Banach space of the mappings
w:G3r— (w(m):SBi—>wi('J;) ER1> €1,
where w' are continuous in G, with the finite norm
|w]| == sup{|w'(z)| : x € G,i € S}.
For any fixed t € [0,T) let

2(t,)) G2 — z(t,z) €™
stand for a mapping in the space Cs(G). We shall use the symbol Cs(D) to
denote the space of these mappings.
For system (1), we shall consider the following Fourier first boundary
value problem:
Find a regular solution to system (1) in D satisfying the boundary condition

(2) 2(t,x) = g(t,z) for (tz) €Y

where 0 := (0,T)x9G, Dy := {(t,z) : t =0,z € G}, . := DoUo, D := DU
and g = (¢',4°%,...)-

A monotone iterative method has been used in paper [4] to examine the
existence of solutions to such problems. Here we shall apply another monotone
method, called Chaplygin’s method (see [2,3]) to solve the above problem. The
method makes it possible to build sequences of successive approximations that
converge to a solution not less slowly than the ordinary iterative sequences
of successive approximations. In the proof, we shall use J. Szarski’s results
[7,8] concerning differential-functional inequalities and a comparison theorem
for infinite systems and also parabolic differential inequalities [6].






