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Consider the following systems of Volterra equations

(1) 7@ = vz + | o, 94s4ds
(2) v = A + | O, (s + A1),
(3) (1) = Atat) + || _Ct, s)as)ds + A,

where A is an nXxXn matrix of functions continuous on (—co, + ), C
is an n X n matrix of functions continuous for —c < s =<t < o, and
fi(—o0, +)— R" is continuous. For the fundamental properties of
solutions of these equations, we refer to Driver [4] and Burton [2]. Some
of those properties may be listed as follows:

(a) There is an n X n matrix Z(¢) satisfying (1) on [0, =) and Z(0) = I.
For each z,€ R", there is a unique solution z(t, 0, 2,) of (1) on [0, =) and
2(t, 0, z,) = Z(t)z,.

(b) For (2), given t, =0 and a continuous function o: [0, {,] — R",
there is a wunique solution y(t,t, @) satisfying (2) on [t, «) with
Yt by P) = @(t) for te0, ).

(¢) For (3) we suppose that S |C(t, s)|ds is continuous for 0 < t < oo,

If t,e R and if @:(— o, t,] — R" is a bounded continuous function, there
is a unique solution x(t, ¢, @) satisfying (3) on [t, ) with x(¢, ¢, @) =
@(t) for t < t,.

(d) There is a unique nxn matrix R(t, s) satisfying

(4) %R(t, s) = —R(t, 8)A(s) — Y R(t, w)C(u, s)du , R, t)=1

for 0 £ s <t < . For each y,€ R", the unique solution y(¢, 0, ¥,) of (2)
satisfies

(5) u(t, 0, %) = Z(ows + | R(t, 9f(s)ds



