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Abstract. This paper is devoted to study the existence of positive solutions of second-order bound-
ary value problem

−u′′ + Mu = h(t)f(t, u), t ∈ (0, 1)

with Neumann boundary conditions

u′(0) = u′(1) = 0,

where M > 0, f ∈ C([0, 1] × R+, R+). h(t) is allowed to be singular at t = 0 and t = 1. The

arguments are based only upon the positivity of the Green’s function and the fixed point theorem of
cone expansion and compression of convex function type.

Key Words and Phrases: Neumann BVP, positive solutions, cone, fixed point theorem.

2010 Mathematics Subject Classification: 34B15, 34B10, 47H10, 34B18.

Acknowledgment. This work is supported by the Changzhou University Foundation
(No. JS201008) and National Natural Science Foundation of China (No. 10971179).

References

[1] R.P. Agarwal, D. O’Regan, P.J.Y. Wong, Positive Solutions of Differential, Difference and
Integral Equations, Kluwer Academic Publishers, Boston, 1999.

[2] D. Jiang, H. Liu, Existence of positive solutions to second order Neumann boundary value

problems, J. Math. Res. Exposition, 20(2000), No. 3, 360-364.
[3] D. Klaus, Nonlinear Functional Analysis, Springer-Verlag, New-York, 1985.

[4] J. Sun, W. Li, Multiple positive solutions to second-order Neumann boundary value problems,

Appl. Math. Comput., 146(2003), 187-194.
[5] J. Sun, W. Li, Three positive solutions for second-order Neumann boundary value problems,

Appl. Math. Lett., 17(2004), 1079-1084.

[6] Q. Yao, Positive solutions of nonlinear second-order Neumann boundary value problems, Chi-
nese Journal of Engineering Mathematics, 23(2006), No. 5, 939-942 (in Chinese).

[7] E. Zeidler, Nonlinear Functional Analysis and its Applications I: Fixed-Point Theorems,

Springer-Verlag, New York, 1993.
[8] G. Zhang, J. Sun, A generalization of the cone expansion and compression fixed point theorem

and applications, Nonlinear Anal., 67(2007), 579-586.

[9] X. Zhang, Y. Sun, Q. Zhong, Positive solutions of singular boundary value problems of Neumann
boundary value problem, (in Chinese), Chinese Journal of Engineering Mathematics, 21(2004),
No. 4, 645-648.

395



396 FENG WANG, FANG ZHANG AND YAJUAN YU

[10] G. Zhang, J. Sun, Positive solutions of m-point boundary value problems, J. Math. Anal. Appl.,
291(2004), 406-418.

Received: March 24, 2009; Accepted: June 4, 2009.


