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EXISTENCE OF SOLUTIONS TO NONLINEAR

STURM–LIOUVILLE PROBLEMS WITH LARGE NONLINEARITIES

BENJAMIN FREEDMAN ∗ AND JESÚS RODRÍGUEZ

Abstract. In this paper, we present results which allow us to establish the existence of solutions
to nonlinear Sturm-Liouville problems with unbounded nonlinearities. We consider both regular
and singular problems. Our main results rely on a variant of the Lyapunov-Schmidt used in
conjunction with topological degree theory.
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[12] B. FREEDMAN, J. RODRÍGUEZ, On Nonlinear Boundary Value Problems in the Discrete Setting,

Journal of Difference Equations and Applications, 25, 7 (2019), 994–1006.
[13] J. HALE, Ordinary differential equations, New York, 1980.
[14] W. G. KELLEY, A. C. PETERSON, The Theory of Differential Equations, Springer, 2010.
[15] R. MA, Existence of Positive Solutions for Second-Order Boundary Value Problems on Infinity Inter-

vals, Applied Mathematics Letters 16, (2003), 33–39.
[16] R. MA, Nonlinear discrete Sturm-Liouville problems at resonance, Nonlinear Analysis 67, (2007),

3050–3057.
[17] D. MARONCELLI, Scalar multi-point boundary value problems at resonance, Differential Equations

and Applications 7, 4 (2015), 449–468.
[18] D. MARONCELLI, Nonlinear scalar multipoint boundary value problems at resonance, Journal of

Difference Equations and Applications 24, 12 (2018), 1935–1952.
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