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Abstract

The statement correctness matters for the problems of optimal control by the
coefficients of quasilinear parabolic equations are studied, sufficient conditions
for differentiablity of aim functional are found, formulae for its differential and
gradient are obtained, necessary optimality conditions are established.

1. Introduction and problem statement

The problems of optimal control by the coefficients of partial equations of par-
abolic type are met in different applications [1− 3]. The problems of optimal control
by the coefficients of linear parabolic equations are studied in the papers [4− 9] and
others. These problems for quasilinear parabolic equations have not been studied
enough.

In the present paper we consider a problem on optimal control with nonlinear
figure of merit for a class of quasilinear parabolic equations. Control functions
enter into leading coefficients and nonlinear part of the equation. The problem
statement correctness matters in weak topology are studied, sufficient conditions for
differentiability of figure of merit are found, formula for its gradient is obtained and
sufficient optimality conditions in the form of variational inequalities are established.

Let Ω ⊂ En be a bounded domain, satisfying the cone condition [10, p.93], S
be a boundary of the domain Ω, that is assumed to be continuous by Lipschitz,
x = (x1, ..., xn) be an arbitrary point of the domain Ω, 0 < T be a given number,
0 ≤ t ≤ T, QT = Ω × (0, T ] , ST = S × (0, T ] . The denotation of functional spaces
used in the paper correspond to [10, p.12− 17] . Below we’ll use the following norms:
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