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Abstract

In the paper we study the existence and uniqueness of the solution of an op-
timal control problem for second order ordinary differential equation with Lions
functional type quality criterion when the controls appear in the coefficients and
in the right side of the equation. The theorems of the existence of even one and
unique solution of the problem under consideration are proved.

Introduction
In the paper we consider the existence and uniqueness of the solution of an

optimal control problem for second order ordinary differential equation with Lions
functional type quality criterion, that oftenly arises while modeling and control of
ecological processes [1]. It is known that wind velocity, metabolism factors that
appear in the coefficient of the equation, and also ecological active sources density
contained in the right side of this equation may play as a control. It should be
noted that such optimal control problems with a special quality criterion, especially
with Lions quality have not been studied enough. In this direction we can note the
papers [2,3] wherein optimal control problems for a first order ordinary differential
equations are studied. However, the optimal control problem considered in this pa-
per differs from the previous ones by its statement and functional spaces used in the
paper.

1. Problem Statement
Let the controlled process be described by the following equation:

ρ (x)
d2u

dx2
+

1
x

ν1 (x)
du

dx
− ν0 (x) u = w (x) , (1)

where a ≤ x ≤ b, a > 0, b > 0 are the given numbers, ρ (x) is the mass, ν0 (x) is the
mass transfer factor, ν1 (x) is the wind velocity, w (x) is the ecological active sources
density. It is known that the equation describes gas or liquid flow and oftenly arises
while modeling stationary ecological processes. It is clear that by changing ν0 (x),
ν1 (x), w (x) we can affect on an ecological object described by equation (1), i.e.
we can control this object. In place of the control we’ll choose the vector functions
ν = ν (x) = (ν0 (x) , ν1 (x) , w (x)). We define the set of admissible controls in the
form

V ≡ {ν = ν (x) = (ν0 (x) , ν1 (x) , w (x)) , νm ∈ L2 (a, b) ,

m = 0, 1, b0 ≤ ν0 (x) ≤ b̃0, 0 ≤ ν1 (x) ≤ b1,
0
∀x ∈ (a, b) , ‖w‖L2(a,b) ≤ b2},




