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The function p € C[R x [—1,0],R] is called a p-function if it has the following
properties: p(t,0) = ¢, p(t, —1) is a nondecreasing function of ¢ and there exists
a o > —oo such that p(t,¥) is an increasing function in ¥ for each ¢ € (o, 0)
(see [2]). For t € [to,to + A) with A > 0 we define y,(9) = y(p(t,9)), —1 <9 <0.
Consider the system

y(t) = f(t,yt) (1)

where f € Cl[to,to + A) x C,R"] with C = [[-1,0],R"]. This system is called the
system of p-type retarded functional differential equations ([2]).

We say that the functional g € C(£2,R) is strongly decreasing (increasing) with
respect to the second argument on 2 C R x C if for each (¢, ), (t,v) € 2 with
e(p(t, 7)) < p(p(t, 7)), ¥ € [=1,0): g(t, ) — g(t,) >0 (< 0). Let k> 0 and p
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be constant vectors, u; = —1,i=1,...,pand u; =1, i =p+1,...,n. Let \(¢)
denote a real vector with continuous entries on [p*, ), p* = p(t*, —1). Put

Tk, N)(t) = ket Joe X2 — (et Jor Mg g e A (21

Theorem 1. Suppose 2 = [t*,00) x C, f € C(£2,R"™) is locally Lipschitzian with
respect to the second argument and, moreover:

(i) f(£,0) =0 if t > ¢*.

(ii) The functional f; is strongly decreasing if i = 1,...,p and strongly increasing
ifi=p+1,...,n with respect to the second argument on 2.
Then for the existence of a positive solution y = y(t) on [p*,o00) of the sys-

tem (1) a mecessary and sufficient condition is that there exists a vector \ €
C([p*,00),R™), such that A > 0 on [t*,00), satisfying the system of integral in-
equalities
Ai(t) > %e_‘“ S )5 gt Tk A)), i=1,...n
i
for t > t*, with a positive constant vector k.

Consider the equation
t
i == [ K @)
T(t

where K : [t*,00) X [p*,00) — RT is a continuous function, and 7 : [t*,00) —
[p*,00) is a nondecreasing function with 7(¢) < ¢.

Theorem 2. The equation (2) has a positive solution y = y(t) on [p*,00) if and
only if there exists a function A € C([p*,0),R), such that A\(t) > 0 for t > t* and
t
A(t) > K(t,s)els Awdu gg
7(t)
on the interval [t*, 00).

Let us consider a partial case of Eq. (2) when 7(¢) = t—1,1 € RT and K (¢, s) = c(t)
for ¢ € [t*,00). Then Eq. (2) takes the form

i) = —<lt) [ v(s)ds. 3)

Theorem 3. For the existence of a solution of Eq. (3), positive on [t* —1,00), the
inequality

c(t)y < M, tet’, o)
is sufficient for M = «(2 — «)/I?> = const with a constant «a being the positive

root of the equation 2 — o = 2e~%. (The approzimate values are o = 1,5936 and
M =0,6476/12.)
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