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Abstract

In the paper we consider an optimal control problem with three-point bound-
ary conditions. Using the increment formula of a first order functional we
derive necessary condition of optimality in the form of Pontryagin’s maximum
principle. We show that in special case, the obtained necessary condition of
optimality is sufficient as well.

Problem Statement. Investigation object of the present paper is the problems
of optimal control in systems of nonlinear ordinary differential equations of first order
with boundary conditions:

·
x = f (x, u, t) , x (t) ∈ Rn, t ∈ [t0, t1] = T, (1.1)

Ax (t0) +Bx (τ) + Cx (t1) = D. (1.2)

Here f (x, u, t) is the given n-dimensional vector function continuous in totality
of variables together with partial derivatives with respect to x of first order, A,B, c ∈
Rn×n D ∈ Rn×1 are constant matrices, u (t) is r- dimensional and bounded vector
of control actions on the interval T = [t0, t1] , τ ∈ (t0, t1) is a fixed point.

It is assumed that almost everywhere on this interval the control actions satisfy
the restriction of inclusion type:

u (t) ∈ V, t ∈ T, (1.3)

where V is a compact from the space Rr.
The goal of the optimal control problem is to minimize the functional

J (u) = ϕ (x (t0) , x (τ) , x (t1)) +

∫
T

F (x, u, t) dt, (1.4)

determined on the solutions of boundary value problem (1.1), (1.2) for admissible
controls, satisfying the condition (1.3). Here it is assumed that the scalar functions
ϕ (x, y, z) and F (x, u, t) are continuous by their arguments and have continuous
partial derivatives with respect to (x, y, t) up to first order.

Notice that for A = E (E is a unit matrix of dimension n×n) B = 0, C = 0 the
problem (1.1)-(1.3) turns into the widely known optimal control problem with free
right hand end (Cauchy problem control). This problem has numerous applications
and sufficiently effective methods have been created for its solution (see f.e.[1] p.108;
[2]).

It is essential for many physico-technical problems that controlled dynamical
process is described by boundary value problem (1.1), (1.2). For instance, a prob-
lem of optimization of multilayer constructions subjected to periodical temperature
actions is reduced to problem (1.1)-(1.4) [3].




