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Nonlinear Pursuit Problem Discribed by System of
Order Two

Kirill Shchelchkov!

L Udmurt State University, Russia
incognitobox@mail:ru

Keywords: differential game, nonlinear system, pursuer, evader.
Differential game I'(z¢, &) of two players is considered in the space R*(k > 2)
and described by next system of differential equations

&= f(z,u) +g(z,v), welU wveV, x(0)=umz &(0)=io,

where U = {uy,...,un} C Rl — value set of the pursuer control, V. C R® —
compact — value set of the evader control. The pursuer’s purpose is a system
translation in finite time to any given neighborhood of zero. Pursuer use piecewise
open-loop strategies constructed only by using information on state coordinates
and velocity in partition points of time interval. Sufficient conditions of capture
problem solvability in the piecewise open-loop strategies class is obtained. Also, it
is proved that the capture time tends to zero with the approach the initial position
to zero. It happens independent of the evader’s actions. The solution of this problem
based on the positive basis notion [1].

The following theorem is true.

Theorem 1. Let f(0,u1),..., f(0,un) is a positive basis
—g(0,V) C Int(co{f(0,uy),...,f(0,um)}). Then, there exist values e > 0, 0 > 0 and
T > 0 such that for any initial positions xq, o that inequality |z (0)|| +0||z(0)|| < e
holds, capture occurs in the game I'(zg, <o, T).

References:
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606—617 (in Russian).
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on, Vestn. Udmurt. Univ. Mat. Mekh. Komp yut. Nauki, 2018, issue 1, pp. 111-118 (in Russian).
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