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ON WEAKLY NONLINEAR BOUNDARY

VALUE PROBLEMS ON INFINITE INTERVALS
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Abstract. In this paper, we study weakly nonlinear boundary value problems on infinite intervals.
For such problems, we provide criteria for the existence of solutions as well as a qualitative
description of the behavior of solutions depending on a parameter. We investigate the relationship
between solutions to these weakly nonlinear problems and the solutions to a set of corresponding
linear problems.

Mathematics subject classification (2010): 34A34, 34B15, 34B40, 47J07.
Keywords and phrases: Boundary value problems, infinite intervals, ordinary differential equations,

implicit function theorem.

RE F ER EN C ES

[1] R. AGARWAL, D. O’REGAN, Discrete Systems on Infinite Intervals, Computers & Mathematics with
Applications 35, 9 (1998), 97–105.

[2] R. AGARWAL, D. O’REGAN, Infinite Interval Problems Modeling the Flow of a Gas Through a Semi-
Infinite Porous Medium, Studies in Applied Mathematics 108, 3 (2002), 245–257.

[3] R. AGARWAL, D. O’REGAN, Non-linear boundary value problems on the semi-infinite interval: an
upper and lower solution approach, Differential Equations and Dynamical Systems 49, 1-2 (2002),
129–140.

[4] R. AGARWAL, D. O’REGAN, Singular problems on the infinite interval modelling phenomena in
draining flows, IMA Journal of Applied Mathematics 66, 6 (2001), 621–635.

[5] R. AGARWAL, D. O’REGAN, Infinite Interval Problems for Differential, Difference and Integral
Equations, Springer, 2001.

[6] R. AGARWAL, D. O’REGAN, B. YAN, Unbounded solutions for singular boundary value problems
on the semi-infinite interval: Upper and lower solutions and multiplicity, Journal of Computational
and Applied Mathematics 197, 2 (2006), 365–386.

[7] S. CHOW, J. K. HALE, Methods of Bifurcation Theory, Spring, Berlin, 1982.
[8] L. CESARI, Functional analysis and periodic solutions of nonlinear differential equations, Contribu-

tions to differential equations, 1, (1963), 149–187.
[9] L. CESARI, Functional analysis and Galerkin’s method, The Michigan Mathematical Journal, 11, 4

(1964), 385–414.
[10] G. DAI, R. MA, Global bifurcation and nodal solutions for a Sturm-Liouville problem with a nons-

mooth nonlinearity, Journal of Difference Equations and Applications, 265, 8 (2013), 1443–1459.
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