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ON ASYMPTOTIC DECOMPOSITIONS OF 0-SOLUTIONS IN THE THEORY
OF QUASILINEAR SYSTEMS OF DIFFERENCE EQUATIONS

A.V.Kostin and 1. V. Skripnik UDC 517.949

‘We consider a quasilinear system of difference equations with certain conditions. We prove that there
exists a formal partial o-solution of this system in the form of functional series of special type. We also
prove a theorem on the asymptotic behavior of this solution.

Consider the system of difference equations

AV = g0 + Y o + Y Puyx, OX O30, (1)

i=l ki+.. +k,=2
teN, t2t5, k=1,...,n,
with the conditions
@) |Puty.p, )] S ARGtk @)
k=1,...,n, kij+..+k, 22 AReR,

i) qr(t) = o(1), k=1,...,n, t—>+eo;

(i) 3Py = lim P(s), Pye C™" P(1) = (p).

t—+oo

Assume that the characteristic numbers Ay, k=1,..., n, of the matrix Py possess the property |[1+24,|# 0,
k=1,...,n

Inequality (2) guarantees the absolute and uniform convergence of the series in system (1) in any domain of the
form

n
TiteN, 1215, Y |y <S Ry <Rp, Roe R,.

i=1

Furthermore, we assume that the functions qe(?), pri(t), and pg - ki=1,...,n, ky +...+k, 22, admit, in
a certain sense (see Definitions 6 and 7), formal expansions into series of the form

oo

Y ok OO SO, cgyn, € T 3

ky+...+k,=0
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where f,(f), k=1, ...,p, isa fixed set of functions such that
Af@) = o), A%0 ¥ £, k=1,..,p, i=0,1,2,....

In what follows, we denote the set of functions f, (1), k=1,...,p, by (f).
We rewrite system (1) as

AY(t) = Q1) + P()Y () + (2, Y(1)). )
Consider the series
oo s—~1 ) ) s-1 .
Yo o® = [[(AAO) . TT(E,0)". )
5=0 i=0 i=0

where k=kg...ks_1 ... lg... l;_; and, for any fixed value s, the exponents kg,...,Kk5_1,..., 00, ..., 451 can be
integer nonnegative numbers satisfying the condition

ko +2ky +...+skg_y +...+ g+ 2 +...+ sl = 5.

The coefficients ¢; are columns of the same dimension n. The numbers s are called the orders of the correspond-
ing terms in (5).

Definition 1. A vector function @(t), t€ N, t2tg, which is a finite sum of the type

o) = 2c;ck(t), c;e (J:"XI, k=kg...ks_1...00...I5q,

§=50

where the terms have the same order sy, is called a function of order sy, which is denoted as follows:
TI(@(1)) = s0.

Property 1. 1f TI(9(1)) =50 and ce C, then M(cq()) = so.

Property 2. Tf TI(@1(1)) = so and TI(@(r)) = s, then
M(e1(1) + 92(1)) = so.

Froperty 3. If TI(@1(2))=s; and I1(@2(t)) =52, then

(@ (1) @2(t)) = 51 + 52-

Definition 2. The following series are called, respectively, the sum, difference, and product of two formal
series Z:;OM and Z;OVs of type (5):

SV, XW-V), YWV WY+t W)
s=0 s=0 5s=0



