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Abstract

In the paper we consider the Dirichlet problem for the Poisson equation
relative to domain evolution. For studying this problem, at first we introduce a
space of a pair of convenx domains and define a scalar product in this space.
Using this we prove the existence and uniqueness of the stated problem and get
an analogy of the maximum principle.

1. Introduction
A wide class of problems of practice reduces to studying the change of the shape of

the object or body under consideration relative to some parameters [1-3]. Diffusion
processes, the problems on thermal extension and straightening of the body, the
elasticity theory problems, ecological problems, the problem on oil spot distribution
on sea surface, biological processes and etc. are the examples of such problems.

As a rule, by investigating such problems, variations of the points of the body
are studied. However, very often, not the alternation of the points of the body but
variation of its shape represents a great interest.

Study of the problem in such a statement is connected with some mathematical
difficulties [4-6, 10]. This in the first place is connected with definition of rate of
change of domain characterizing the body’s shape [7].

In the present paper, we consider a boundary value problem relative to domain
evalution. As first we study solvability of this problem and then prove the maximum
pronciple for the problem under consideration.

For investigating such problems, we define the rate of change of the shape of do-
main in linear space of a pair of convex sets. Such a definition of domain evolution
enables to investigase a wide class of such practical problems such as optimal control
problems.

2. Space of convex sets
Let M be a totality of convex closed bounded sets in Rm. The function

PD (x) = sup
l∈D

(l, x) , x ∈ D, (1)

is said to be a support function of the set D ∈ M , where PD (x) is continuously con-
vex and positive homogeneous ([8]). The latter means that PD (λx) = λPD (x) , λ >

0. Note that PD (0) = 0. To each convex closed bounded D ∈ M , formula (1) as-
signs a convex, continuous, positive-homogeneous function PD (x). The inverse is




