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Positive Solutions of m-Point Boundary Value Problem for
Singular Fourth-Order Differential Equation

ZHAO Wei

Department of Teaching Education, Daging Normal University, Daqing Heilongjiang 163712, China

Abstract: The existence of positive solutions for singular fourth-order m-point boundary value problem
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has been obtained, where 7€ (0, D, 0<lop<lgp<o<9,.<<1; B E [0, o) with Zﬁ,y), < 1. The func-
i=1

tion h(¢): (0, 1)——[0, +o0) is continuous, not equal to zero and allowed to be singular at t=0 or t=1.
The function f; [0, +c0)——>[0, +c0) is continuous. In this paper, firstly the Green function of the a-
bove singular fourth-order differential equation m-point boundary value problem has been constructed, and
the properties of the Green function been obtained. Secondly, the cone on Banach space and its convex
functional on cone have been constructed. By using the fixed point index theorem on convex functional to
calculate the fixed point index, the conclusion that there is at least one positive solution to the above
boundary value problem has been obtained. Finally, an example has been given to illustrate the application
of the main theorem.

Key words: fourth-order differential equation; m-point boundary value problem; Green function; convex

functional; fixed point index
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