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METHOD OF SEMI-DISCRETIZATION FOR QUASILINEAR
EQUATIONS WITH NONCOMPACT SEMIGROUP

I.N. Gurova
L

A method of semi-discretization for abstract quasilinear equations in a Banach space E can be
described as follows. In the equation

' = Az + f(t,x), (1)

assume that A is the generator of a strongly continuous semigroup exp{At} of linear operators
acting in the space F, while a nonlinear continuous operator f acts from R! x E to E. In the
capacity of an approximating semi-discrete scheme, the equation

zy, = Apzy + fr(t, zp) (2)

is considered, where h is the parameter of semi-discretization, the operators A, are the generators
of strongly continuous semigroups exp{A,t} of linear operators acting in the Banach spaces Ej,
while the continuous operators f;, act from R' X Ej, to E,. We shall assume that h € H = {h,, :
h, >0, h, | 0} U{0}; in addition, the operators A, and f;, are identified with the operators A
and f, respectively, and the space E, with the space E. Thus, for ~ = 0, equation (2) turns
into equation (1). We also assume that linear bounded embedding operators exist @, : £, — E,
h € H\ {0}, Qy, = I. For equation (1) we shall study the possibility of approximate solving the
Cauchy problem or the problem on determination of solutions, which are periodic with respect to
time, via scheme (2). In doing so, we shall say that scheme (2) approximates equation (1) in a
certain functional space L if from the boundedness in this space of a sequence {Q,zy, h € H\{0}},
where in the capacity of x; we take solution of one of the problems mentioned above for equations
(2), the relative compactness of this sequence follows in the space L, and its limit points are only
solutions of the respective problem for equation (1). In the case of the Cauchy problem, in the
capacity of the space L we shall use the space C([0,d], E) of continuous on a certain segment [0, d|
functions whose values lie in £. In the problem on periodic solutions we set L = Cy(E), where
Cr(E) is the space of continuous T-periodic functions with values in E. In accordance with [1]
(see Chap. 6, §23, p.469), by solutions of the respective problems we shall mean solutions of the
equivalent operator equations, which are given in the same source.

The objective of this article is determination of conditions under which scheme (2) is equivalent
to a functional equation

u = F(h,u) (3)

(in a certain space L) such that its investigation can be carried out by means of the theory of
rotation of vector fields in an infinite-dimensional space (see [2], Chap.4, §32, p.245). Thus,
the problem of approximation of equation (1) via scheme (2) can be reduced to the study of
dependence of solutions of equation (3) on the parameter by means of the general topological
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