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Existence of Odd Number of Positive Solutions to a Class of Third-order
Integral Boundary Value Problem

LI Siyu, YANG Yunrui’, SONG Xue
(School of Mathematics and Physics, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: In order to develop and perfect the basic theory for nonlocal problems of ordinary differential equations, we establish the
existence of odd number of positive solutions to a class of third-order integral boundary value problems by using Guo-Krasnoselskill
fixed point theorem in this paper. Firstly, the form of solution is obtained by investigating the corresponding Green's function of lin-
ear integral boundary value problem, and the properties of Green's function and the nonnegativity, monotonicity and other properties
of solutions are discussed at the same time. Secondly, the existence of solutions to the third-order integral boundary value problem is
transformed into a fixed point problem to an operator defined on a cone, and the complete continuity of the operator is examined.
Next, with the help of Guo-Krasnoselskill fixed point theorem, it is proven that the operator has an odd number of fixed points when
the nonlinear term satisfies specific growth conditions, and thus the existence of odd number of positive solutions for the third-order
integral boundary value problem is obtained. Finally, a concrete example is given to illustrate the rationality of our results. Based on
the facts above, Guo-Krasnoselskill fixed point theorem, that is often used to establish the existence of one positive solution and two
positive solutions at least, is applied to investigate the existenceof infinite (odd) positive solutions in this paper, which extends and

perfects the research results of positive solutions to third-order boundary value problems, enriches the research contents of boundary

Wrks B : 2023-02-06 ; 332 H #1: 2023-05-04

EETH : HRAREAISE (11761046) s Hft 4 A AARH#IE4: (20JR5RA411 ) 5 2 NAEIH K24 44 5 A0 AA B30T
R34

VEH I : 2222 W (1999-) , % W B e N RS A, e )y ) S AR R P2 o 40 BT 32 eR B9 )5 B . E-mail:
1sy04192022@163.com

* BISMEH W REF(YANG Yunrui) , E-mail: lily1979101@163.com

BITA&S : A 22T, W W d R SS . — 25 B R T P 25 5 TE e [T ). L P R 22223 ( SR BR2E M) L 2024, 47 (3)

555-563. DOI:10.13451/j.sxu.ns.2023086



556 PN === Q2PN s = I0Y) 47(3) 2024

value problems for ordinary differential equations, and provides theoretical basis for wide applications of nonlocal problems of ordi-
nary differential equations in applied mathematics and physics.

Key words: integral boundary value problem; fixed point theorem; positive solution
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