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AN OPTIMAL CONTROL PROBLEM FOR

GOURSAT-DARBOUX SYSTEMS WITH

BOUNDARY AND DISTRIBUTED CONTROLS

UNDER NONLOCAL CONDITIONS

Abstract

In the paper we obtain necessary optimality condition with boundary and dis-

tributed controls for Goursat-Darboux system under non-local conditions. The

boundary conditions are given on the characteristics in the form of solution of

a differential equation and the solution of the differential equation satisfies the

integral initial-boundary condition.

1. Introduction
In the paper we consider an optimization problem with distributed and bound-

ary controls for Goursat-Darboux systems with non-local conditions. We get nec-

essary optimality conditions for the considered optimality control problem. Note

that while investigating the wear, sorption, drying and other processes we often

meet the Goursat-Darboux type boundary value problems [1,2]. The optimal con-

trol problems with non-local boundary conditions for the Goursat-Darboux systems

are considered also in the papers [3-6] where all the boundary conditions are given

in the integral or multi-point form.

2. Problem statement
Let’s consider a controlled initial boundary value problem for the Goursat-

Darboux system:

yts = f (t, s, y(t, s), yt(t, s), ys(t, s), u) , (t, s) ∈ Q = (0, T )× (0, l) (2.1)

yt(t, 0) = ϕ (t, y(t, 0), v) , t ∈ [0, T ], (2.2)

ys(0, s) = ψ(s), s ∈ [0, λ], (2.3)

y(0, 0) +Ny (T, 0) = c (2.4)

We’ll assume that the class of admissible controls consists of the functions w =

(v, u), where

w = (v(·), u(·)) ∈ V × U ⊂ Lq([0, T ])× Lr2(Q). (2.5)

Under the solution of the problem (2.1)-(2.4), corresponding to the chosen ad-

missible control w = (v, u) ∈ V × U we understand the function y(t, s) ∈ Ln2 (Q),

having general Sobolev derivatives yt(t, s), ys(t, s) and yts(t, s), belonging to Ln2 (Q)

and satisfying the equation (2.1) almost everywhere in Q, and the conditions (2.2),

(2.3) -in the sense of equality of appropriate traces [7].




