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Abstract. Suppose
(i) f(t, u, v) is nonnegative, continuous on (0, 1)×(0, +∞)×(0, +∞), and nondecreas-

ing on u and nonincreasing on v;
(ii) there exists a real number b ∈ (0, +∞) such that for any r ∈ (0, 1),

f(t, u, rv) ≤ r−bf(t, u, v);

(iii) there exists a function g : [1,∞) → (0, +∞), g(l) < l and g(l)/l2 is integrable on
(1, +∞) such that

f(t, lu, v) ≤ g(l)f(t, u, v), ∀(t, u, v) ∈ (0, 1)× (0, +∞)× (0, +∞).

Consider the singular boundary value problem
(

u′′(t) + f(t, u(t), u(t)) = 0, 0 < t < 1,

u(0) = au(η), u(1) = 0.
(∗)

Then a necessary and sufficient condition for the equation (∗) to have C[0, 1] positive
solutions is that

0 <

Z 1

0
s(1− s)f(s, 1, 1)ds < ∞.

Our nonlinearity may be singular at t = 0 (and/or t = 1) and v = 0.
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1 Introduction and the Main Results

In this paper, we shall study the singular boundary value problem

−u′′(t) = f(t, u(t), u(t)), 0 < t < 1, (1.1)

with
u(0) = au(η), u(1) = 0, (1.2)

where 0 < a < 1, 0 < η < 1, the nonlinear term f(t, u, v) may be singular at
t = 0 (and/or t = 1) and v = 0.


