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ON STABILITY OF DIFFERENCE SYSTEMS
BY

PAVEL TALPALARU

1. Introduction. In recent years considerable attention has been paid
to the development of a stability theory for difference equations parallel
o that for differential equations. The discrete analoguc of so-called direet
method of Liapunov has been used by number of authors. Notable among
this research is that of ahn [6], [7). Halanay {8, Kalman and
Bertram [9], Gordon [3], [4]. Strauss [12] has introduced the
coneept of L7 - stability for differential equations, later adapted to diffe-
rence differential ecquations by Ramakrishna Rao [10]. In [7]
Hahn andlater Clamroch and Aggarwall [1] have introduced a
new type of stability generalizing the L7- stability for differential equations.
Fodor [2] generalizes the results of Hahn studying a more general
type of stability. Gordon [5) and Sinha [11] have extended to ditfe-
rence equations the concept of L7 - stability (I, - stability).

"The aim of the present paper is to extend part of results of [2], and
[7] to difference equations. The results provide some sufficient criteria
in studying the behavior of solutions of the nonlinear difference equations
with respect to another nonlinear difference equation.

2. Basic concepts and definitions. We shall consider the nonlinear
difference equations

(21) z(n+1) =f(n z@)),
and
(2.2) y{n+1) =g(n y));

fin, z), g (n, y) here represent functions with values in E', an arbitrary
t-dimensional veetor space, and defined on some region D in I X E,
where I is the set of non-negative integers. For simplicity, we may choose
for I} the set Dy, ={(n, z) €I XE'; n>mn 20, ||z] < r }. Here,
|z denotes any ¢-dimensional norm of the veetor z. In most cases, r will
be taken to be finite. Denote the unique solution to the difference equa-
tions (2.1) and (2.2) by =a(n; ne @) and y =y (n; %o, Yo) respec-
tively such that @ (ne; Re, To) = Fo ¥ (1o 5 Moy HYu) = Yo For simplicity,
we shall denote sometimes # (75 7o, x) by @ (n) and y (n; R, Yo) bY ¥ {n).
We note that if for a particular point (k, 2} € D,,,, for a finite value 7,



