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STABILITY OF THE OPTIMAL SYNTHESIS
IN THE PROBLEM OF SPEED OF ACTING

L.A. Sazanova
1 —

1. Statement of problems

In this article we consider the problem of speed of acting for a linear discrete system. The
actuality of the problem is defined by its technical applications. In addition, one should take into
account the constraints upon the resources of the controlling organs (bounded reserve of energy).

Assume that the behavior of the process of control is described by the system of first differences

ok +1) = Aw(k) + Bu(k), k=Fko, ko +1,..., (1.1)

where z € R, is the vector of phase coordinates, u € R, the vector of controlling forces, A4,,, and
B, are some constant matrices. System (1.1) is assumed to be controllable, i.e., for this system
the following condition is fulfilled.

Condition 1.1. N € N exists, N > n, such that the rank of the matrix [B, AB,...,AN=1B] is
equal to n (see [1], p.99).

Let us formulate the following two problems.

Problem 1.1. Assume that the moment of the start of the control process k = ky and a certain
initial state z(ky) = x are given, and also we know the desired final state x(N) = z;. It is required
to find a moment of time N = N° and the corresponding admissible control v°(k), ky < k < N°—1,
which satisfies the conditions:

1) u°(k) brings system (1.1) from the state z(ky) = z, to the state z(N°) = z1;
2) the following constraint upon the resources of control is fulfilled

N-1
1w N) = Y u" (B)u(k) < g (ko) (1.2)
k=ko
for u(k) = u"(k), N = N°, where p*(ko) > 0 is a given number; -
3) for whatever other moment of time N = NN and an admissible control u(k), ky < k < N —1,

which transfers system (1.1) from x(ky) = o to £(N) = z; under condition (1.2), the
inequality N° < N must be fulfilled.

The control u°(k), ky < k < N°— 1, will be called the program control optimal by speed and the
number N° — ky, which is equal to the shortest time of the transition of the system from the initial
state zy to the final state x,, will be called the optimal time of the transition process.
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