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Abstract. The topological transversality theorem is used to establish existence of positive
solutions to the differential equation y"’ + f(t,y) = 0 subject either to the boundary condi-
tions y(0) = (1) = 0 or to y(0) = y(1) = 0. f is allowed to be singular at y =0, t =0, or
t=1.

Introduction. We study existence of positive solutions to some second-order
boundary value problems of the form

y"(t) + f(t,y(t)) =0, 0<t<1 (1)
with either the mixed boundary conditions
y(0) =0=y'(1) (2)
or the Dirichlet boundary conditions

y(0) =y(1) = 0. 3)

The problem may be singular because we allow f(t,y) to be singular at y =0, t = 0,
and ¢t = 1. Such problems have been studied extensively in recent years [1-8, 11-17].
As in many of these references, we here use a priori bounds and the topological
transversality theorem [9, 10]. Our particular treatment is based on exploiting the
observation that if f(t,y) is a decreasing function of y, then close upper bounds on
y”, and hence on y’, will follow from close lower bounds on y. Consequently, our
results typically allow somewhat stronger singularities than do many studies of such
singular problems. In particular, we do not uniformly impose the overly restrictive
condition that f be integrable in ¢ for fixed y > 0.

The mixed problem. Define for suitable functions « and for p > 1 the norms

1 1/p
lullo = r{gaﬁclu(w)l, llullp, = {/0 lu(z)[? dw} s Nl = max(llullo, lw'llp)-
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