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Multi-Point Boundary Value Problems on Time Scales
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Abstract: In this paper, we are interested in the existence of at least one,two and
three positive solutions of a nonlinear second-order m-point boundary value problem
on time scales by using fixed point theorems in cones. As an application, some
examples are included to demonstrate the main results.
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1 Introduction

The study of multi-point boundary value problems for linear second-order ordinary dif-
ferential equations was initiated by Il’in and Moiseev [7, 8]. Motivated by the study of
Il’in and Moiseev [7, 8], Gupta [5] studied certain three-point boundary value problems
for nonlinear ordinary differential equations. For the existence problems of positive solu-
tions of multi-point boundary value problems on time scales, some authors have obtained
many results in recent years, see [6, 9, 10, 12, 13, 14, 15, 16, 18] and the references therein.

Motivated by [17], in this paper, we are interested in the existence of multiple positive
solutions of the following m-point boundary value problem (BVP)







u∆∇(t) + h(t)f(t, u(t)) = 0, t ∈ [t1, tm] ⊂ T,

u∆(tm) = 0, αu(t1)− βu∆(t1) =
m−1
∑

i=2

u∆(ti), m ≥ 3,
(1)

where T is a time scale, 0 ≤ t1 < . . . < tm−1 < tm, α > 0 and β ≥ 0 are given
constants. Some basic definitions and theorems on time scales can be found in the books
[2, 3].
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