Positive radial solutions to the Dirichlet problem

If we let
P={u€C+[a,b]: min u(t)ZcHuH},
a1 <t<b;

then it is easy to see that P is a cone in C [a, b]. It is evident that BVP (2.1) has an

integral formulation given by
b

u(t) = /\/SN—lG(t,s)f(s,u(s))ds,

a

where G defined in (2.2).
Now, we define an integral operator Ty : P — C[a, b] by

b

(Txa) () = X / sNTIG (t,8) f (s,u (s))ds.

a

Lemma 2.6. Let y € C* [a,b]. If u € C?[a,b] satisfies

)

{@” )=y(t), a<t<b)y - UE)-

() =0, u(b) =0,
then
(1) w(t) >0 fort € [a,],
(i1) w' (t) > 0 fort € [a,b].

Proof. From Lemma 2.4, we obtain u (t) > 0 and «’ (t) > 0 for t € [a, b].

Lemma 2.7. T (P) C P.

Proof. For any u € P, we have
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