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Abstract. We study the existence of nonnegative solutions for second order nonlinear differential

systems with periodic boundary conditions. In this class of problems, where the associated Green’s

function may take on negative values, and the nonlinear term is allowed to be singular. Our method is
based on the Guo-Krasnosel’skii fixed point theorem of cone expansion and compression type, involv-

ing a new type of cone. Recent results in the literature, even in the scalar case, are complemented,
generalized and improved.

Key Words and Phrases: Nonnegative solutions, existence, Guo-Krasnosel’skii fixed point theo-

rem, differential systems.
2010 Mathematics Subject Classification: 34B15, 47H10.

Acknowledgment. This work is supported by the National Natural Science Foun-
dation of China (Grant No.11161017, 11301001), Hainan Natural Science Foundation
(Grant No.113001), Excellent Youth Scholars Foundation and the Natural Science
Foundation of Anhui Province of PR China (NO. 2013SQRL030ZD)

References

[1] A. Ambrosetti, V. Coti Zelati, Periodic Solutions of Singular Lagrangian Systems, Birkhäuser,
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