Pure Mathematics EZi&3{%%, 2020, 10(11), 1097-1105 Hans Xl
Published Online November 2020 in Hans. http://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2020.1011131

~

—RIFLR %D

)T 4R

PEAEITYE R A S gt it 2 be, Hl 22
Email: 18419068954@163.com

Wk H . 20204104300 S E: 20204F11 208 &4 Hi: 20204F11H27H

BB {E o) RE E RO 1

W OE
WH5E T IR TUM ¥ 4% 4> J5 2 (ordinary differential equation, #RODE)Z{E &%

u (6)=rof (t,u(t),u' (1)), 0<t<1, N ‘ oo s 0
{u(o)=u»(o>=,,~(1)=,,m<1)=0, HtrR—MESH, SFEII S [01]x[0,00)x[0,00) > [0,00) Ky

By, HHFER R a,b,c,d €[0,0)Ra+b>0,c+d>0, FRZHu—>0R, f(t,u,p)=au+bp+
o(|(u,p)|) » Bu—solf, f(tu,p)= cu+dp+o(|(u,p)|) , BIEAER/EER, E T %A SR
BIFEEME

KA
VYMrODE, IEf#, 4r3#if, Krein-RutmanE

The Existence of Positive Solutions for a
Class of Nonlinear Fourth-Order Boundary
Value Problems

Lijuan Yang

College of Mathematics and Statistics, Northwest Normal University, Lanzhou Gansu
Email: 18419068954@163.com

Received: Oct. 30", 2020; accepted: Nov. 20", 2020; published: Nov. 27", 2020

Abstract
This article studies the boundary value problems of nonlinear fourth-order ordinary differential
u? (r)= rf(t,u(t),u’(t)), 0<r<1,

where r is a positive parameter, nonlinearity
u(0)=u'(0)=u"(1)=u"(1)=0,
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LZIEE

f:[0,1]x[0,00)%x[0,00) > [0,0) is a continuous function, and there exist four constants

a,b,c,de[O,oo) satisfying a+b>0,c+d>0,sowhen u—0, f(t,u,p):au+bp+0(|(u,p));when

u—>o, f(t,up)=cu+dp+ o(|(u, p)|) . The existence of positive solutions is obtained by using the

global bifurcation theorem.
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{ (0)=rf (eu(r)' (1), 0<r<l, "
(0)=u'(0)=u"(1)=u"(1)=0
Horpr r R—ANIESHL, AR £:[0,1]x[0,0)x[0,00) — [0,00) AL R EL . 1% 77 F2 ) 5 R BLFH 15 542 °F
BEERAS RIS SE, H— s [ 52 1 55— . 0 T2 MT%@,ﬁ%%%%THME&MnL
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u(“)(t):f(t,u(t),u"(t)), 0<z<l, (2)
u(0)=u"(0)=u(1)=u"(1)=0
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(C1) f:[0,1]x[0,00)x(—00,0] > [0,00) AHELL K KL, HAFEFE oy, By, B, €[0,00) W 2
a,+p >0,a,+ 5, >0, {15

f(tu,p)=aw—Bp+o(|(w.p)) > &|(up)|—>0H
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f(tu,p)=au—pyp+o(|(u,p)) . 2|(u,p) -t
% 1 e[0,1] B, K |(u, p)|= i’ + p
(€2) f(tu,p)>0%F1€[0,1], (u,p)e([0.,%0)x(—,0])\{(0,0)}
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(H1)  f:[0,1]x[0,00)x[0,00) = [0,00) Jy ¥ & b& #, H A7 75 % %X a,b,¢,d €[0,00) i &£ a+b>0 ,
c+d >0, 1415

f(t,u,p)=au+bp +0(|(u,p)|) - |(u,p)| — 0 I
X1 el0,1] —ERor, K&
f(t,u,p) =cu +dp+0(|(u,p)|) , 3
Xtee[0,1] —Bukor, XH |(u,p)| =Jui+p’ .
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(H3) fAAEHH a,,b, W2 a, +b, >0 {45 1 (t,u, p) = au+b,p > (t,u,p)e[0,1]x[0,00)x[0,00) .
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B C[0,1] NS 152 R B BN 25 1), FLAETEE

- = maxu (o)

(u,p)| — oo [

T #4J & Banach %[
2 X ={ueC[01]u(0)=u'(0)=u"(1)=u"(1)=0} , HAETELL

"
u

)

_ / 4
= max {f oo

N #J % Banach 7= ]

1vﬁLL(E,”") je—> Banach ©[f], K c E&E TH—Mf. 4:[0,0)xK - E & —ME&ME 1. ik
A([0,0)xK) c K » WFRALEIESTT 4 S IEM . 45 A RIS H 4 ¥ [0,00)x K T4 SN E b
KT, WRIERMERET 4 & K2ESMN. WV E>ER—NEEERET, R A(Au)= AV (u) X
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Dy (A)={(A.u)€[0,0)xK |u=A(Au),u+ O}U(r(B)_1 ,0)
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