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We consider the game of approach, whose dynamics is described by the system of
differential-difference equations:
z(t) = Az(t) + Bz(t— 1) + ¢(w,v), zER"u e U v eV, (1)

where A and B are square constant commutative matrices of order n; U and V are nonempty
compact sets; the function @: U X V¥ — R", is jointly continuous in its variables; T = const = 0.

Let z(t) be a solution of (1) under the initial condition

z(t) = z%(1), (2

where function z°(t) is absolutely continuous on [-7; 0].

The terminal set has cylindrical form, i.e. M* = M, + M, where M, is a linear subspace in
R"; and M is a compact set from L =M, . The goal of pursuit (u) is in the shortest time to bring a
trajectory of the process to a certain closed set M*; the goal of the evader (v) to avoid a trajectory
from meeting with the terminal set on a whole semi-infinite interval of time or if it’s impossible to
maximally postpone the moment of meeting.

Lemma [1]. Let z(t) be the continuous solution of the system (1) under the initial condition
(2) and given admissible controls u(t), v(t).

Then z(t) = F(t)a + _Iri F(t—t—s)b(s)ds + _r; F(t—1— s)e(u(s), v(s))ds where
F(t) = exp{At}exp {B,,t}, t =0, a = exp{At}z"(—1), b(t) = exp{At}[2%(t) — Az°(2)],

a, —00 =l t < —T;
B = I, —T = t=<0;
exp.iB,t} = t(t—1) (= (k—1)D)*
I+BF+B‘T+"'+E I ;[k—lj’fitik’ﬁk=1,2,...

Let = be the orthogonal projector from R™ onto the subspace L. Consider the multi-valued
mappings

W(tv) = nF () @(U,v),W(t) = ﬂ W(tv).

Pontryagin’s condition. The mapping W (t) # @ forall t = 0.

An analytic approach based on the method of resolving functions [2, 3] is suggested to study
such games of approach with delay. The sufficient conditions and guaranteed time of the game
completion are given. The results are illustrated by the modal example.
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