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SCALAR MULTI–POINT BOUNDARY

VALUE PROBLEMS AT RESONANCE

DANIEL MARONCELLI

Abstract. In this paper we discuss the solvability of multi-point boundary value problems of the
form

y(n)(t)+an−1(t)y(n−1)(t)+ · · ·+a0(t)y(t) = g(t,y(t))

subject to

n

∑
j=1

bi j(0)y( j−1)(t0)+
n

∑
j=1

bi j(1)y( j−1)(t1)+ · · ·+
n

∑
j=1

bi j(k)y( j−1)(tk) = 0

for i = 1, · · · ,n .
We improve upon existing results in the literature regarding multi-point boundary value

problems. Our approach uses an alternative method along with Schaefer’s fixed point theorem.
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[17] JESÚS RODRÍGUEZ AND PADRAIC TAYLOR, Multipoint boundary value problems for nonlinear
ordinary differential equations, Nonlinear Anal., 68 (2008), 3465–3474.

[18] S. TIMOSHENKO, Theory of elastic stability, McGraw-Hill, New York, 1961.
[19] Y. M. WANG, The iterative solutions to 2nth-order nonlinear multi-point boundary value problems,

Appl. Math. Comput., 217 (2010), 2251–2259.
[20] J.S.W. WONG AND L. KONG, Positive solutions for higher order multi-point boundary value prob-

lems with nonhomogeneous boundary conditions, J. Math. Anal. App., 367 (2010), 367–588.
[21] WEI-HUA JIANG XIU-JUN LIU AND YAN PING GUO, Multi-point boundary value problems for

higher oder differential equations, Appl. Math. E-Notes, 4 (2004), 106–113.

Differential Equations & Applications
www.ele-math.com
dea@ele-math.com


