Existence and multiplicity of solutions to boundary value problems for nonlinear high-order differential equations
Huijun Zheng

School of Mathematics and statistics, Northeast

Petroleum University, Daqing 163318, China.e-mail: zhenghuijun02@163.com
Abstract：In this paper,we investigate the multiple positive solutions for the boundary value 
problem of nonlinear differential equations.The arguments are based upon the fixed point theorem 
of cone expansion and compression with norm type.
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1   Introduction
In recent years,many researchers study the existence and multiplicity of solutions to boundary value problems for nonlinear high-order ordinary differential equations,especially for even number order equation.They have obtained a lot of satisfactory results and most authors study the problems under the conjugate boundary conditions or simpler boundary conditions [1]-
[3].However,it is not common that the study on the boundary problems have high-order derivative right side boundary conditions.This paper study the boundary value problems,for a class of differential equations with 2m order right-hand side boundary conditions.In our paper,we give some sufficient conditions for the existence of one or two positive solutions,for the boundary value problems using the properties of the corresponding Green’s function and cone expansion and compression fixed point theorem. 

2．Preliminaries and lemmas
In this paper, we concerned on the following nonlinear higher-order boundary value problem 
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Theorem 1  Let 
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To obtain positive solutions for the problem (1),We state some properties of Green’s function for (1).

As shown in [5], the problem (1) is equivalent to the integral equation 
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Moreover, the following results have been recently offered by [5].
Lemma 1  For any 
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We define the operator 
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This implies
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We can easily obtain it,
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3.Main results

Let 
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Theorem 2  Assume that 
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then the problem(1) has at least one positive solution, satisfying 
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In view of  Theorem 1, we know that 
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Inference 1 Assume that 
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then the problem(1) has at least one positive solution.

Proof  using (Ⅲ) we have, for any 
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Following from 
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Thus, theorem 2 implies，then the problem(1) has at least one positive solution.
Inference 2  Assume that 
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then the problem(1) has at least one positive solution.
Proof  Follows from (Ⅳ), there exists 
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Consequently, we have for any 
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Thus,we obtain there exist 
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Theorem 3  Assume that 
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Then the problem (1) has two positive solutions. 

Proof  We can prove as the same as corollary 1 and 2，Following from there exist
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Then by (Ⅱ)，we know form Theorem 2，Then the problem (1) has two positive solutions
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Theorem 4  Assume that 
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Then the problem (1) has two positive solutions
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Proof  there exist 
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Hence we obtain for any 
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Then by (Ⅰ)，we know from Theorem 2，Then the problem (1) has two positive solutions
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