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UNIQUENESS THEOREM OF SOLUTION OF

INITIAL-BOUNDARY VALUE PROBLEM

Abstract

An optimal control problem with a control in coeffiicients for higher deriva-
tives is considered for one non-linear hyperbolic equation without a uniqueness
theorem on the solution of an initial-boundary value problem. Solvability of an
optimal control problem is proved, necessary conditions of optimality for appro-
priate approximate solution of the problem is derived.

Optimal control problem for nonlinear hyperbolic equation leads to some dif-
ficulties, connected with boundedness, imposed by the theorems on single valued
solvability of boundary-value problem. Some forms of approximate solution of ex-
tremal problems for elliptic type singular equations are investigated in [1], [2].

In [3] this method is used for study the optimal problems for one nonlinear
equation of hyperbolic type without uniqueness theorem of solution of boundary-
value problem and boundedness on parameters.

In the present paper the method from [1]-[3] is used for solution of the opti-
mal control problem with control at the high coefficients for nonlinear hyperbolic
equation.

1.Problem statement
Let’s consider in the cylinder Q = Ω× (0, T ) the following problem
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with the initial and boundary conditions

u (x, 0) = ϕ0 (x) ,
∂u (x, 0)

∂t
= ϕ1 (x) , x ∈ Ω, u (x, t) = 0, (x, t) ∈ S, (2)

where Ω is an open bounded domain of the space Rn with the smooth boundary Γ,
T > 0, S = Γ × (0, T ) lateral surface of the cylinder Q, u = u (x, t) system state
function, υ = υ (x, t) control, f ∈ L2 (Q) , ϕ0 ∈ H1

0 (Ω) ∩ Lp (Ω) , ϕ1 ∈ L2 (Q) are
known functions, p = ρ + 2, ρ > 0.

The control is chosen from the set
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