Topological Methods in Nonlinear Analysis
Volume 55, No. 1, 2020, 51-62
DOI: 10.12775/TMNA.2019.084

© 2020 Juliusz Schauder Centre for Nonlinear Studies
Nicolaus Copernicus University in Torun

CONNECTED COMPONENT OF POSITIVE SOLUTIONS
FOR SINGULAR SUPERLINEAR SEMI-POSITONE PROBLEMS

RUYUN MA

ABSTRACT. Bifurcation theory is used to prove the existence of connected
components of positive solutions for some classes of singular superlinear
semi-positone problems with nonlinear boundary conditions.

1. Introduction

Consider the boundary value problem

—Au = AK(|z|)f(u) in B,

(1.1) %Jr'cv(u)u:O on |z| = o,
u(z) =0 as |z| — oo,

where B = {x € RN : |z| > ry > 0}, N > 2, K: [rp,0) — (0,00), ¢: [0,00) —
(0,00), f: (0,00) — R are continuous, and A is a positive parameter. Here n
denotes the outer unit normal vector on 0B.

By letting r = |z| and t = (r/70)2~ Y, (1.1) becomes

(1.2) —u"(t) = Mh(t) f(u(t)), t€(0,1),
w(0) =0, u'(1)+ c(u(l))u(l) =0,
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