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Abstract: In this paper, we study a class of forth-order two points’ boundary value problems. Without any
nonnegative assumption, the existence of iterative solutions is obtained. Our approach is based on the lower

and upper solution method.

Keywords: Fourth-Order Differential Equation; Two-Point Boundary Value Problem; Lower and Upper

Solutions; Iterative Solution

— R MU R =

AFEBEATEME RN FEM

IR
IR KPR S TR 2R, 5
Email: yxguo312@163.com
ks . 2011 4E3 H 14 H: BRE#: 201144 5 18 H: FAHM: 201144 H 21 H

 E:

SR UM
1. SIS REX

A S0 A AT 1 — 2K DY B P A A

(BVP):
[g(u'(t ] "(1)).0<t<1;
u(O):u(l)_u”(o)_u”(l)zo.

XH f:[0,]]xRxR—> R g:R—> RAZZELEN, R
= (~1,+1), g RFRBEINE, PURY I SE W
PR R B B B 2E v, Gk, RS2 5 5
W, FE2EECEBR 7 g LW-6)). H2,
PEPRATH RN, BB TR S (BVP LA SCiEH R
ff 770, AFE)T — YR sl FYE A R (BVP 1.1)[)
PEVERR I AFAEVE o

W ={ulg(u")eC?[0.1]}

B AT a eW R (1. (8T o

(1.1)

Copyright © 2011 Hanspub

PR IL SRR IR BT

A BT, G217 —2RDUB P 0 FHE i R P TR (A7 AE 1

i3
2. XE&ER

EE AT [0,1]xRxR— R WIR(LDAY LA
a MTFEBIHRE f<a, B >a" F
(A)VA(t)<u <u, <a(t),a"(t)<v< p'(t),te[0,1],
f(t,u,,v)—f(t,u,v)>0;
(A2)va'(t)<v, <v, < B"(1),B(t)<u<a(t),te[0,1],
f(tuv,)-f(tuy)<o;
IS LAFAEW & o =0, B, =0 [ B 551 {a, } A
B AT B { B, } AR E AT — B SCT I o F HL
u e[B.al-
UEH 281
[g(u(t)] = f(tn(t).n"(1)).0<t <L
u(0)=u(1)=u"(0)=u"(1)=0.
ﬁ%neQ:{ﬂlneCz[O,l],ﬁSnSa,ﬂ”Zn”Za"}c
IR, Q2 CH0,1] WAE T F&. BAIQ.DHFFEM—
fituJFHu= T77 ((HF)(n) . 12
(Fn)(s j G(t,s) f (t.n7(t).n"(t))dt,

@.1)

PM



FRIEHT | — S DURS P 320 T I ) A A ) £ AE 157

1

(Hy)(t)=[,G(t.s)g™ (¥(s))ds.
R Rl

AT =HF :C*[0,1] > C*[0,1] « FATI> =25k 5 il
[of a"(t))] ~[g(w(t )] > f(t
(@ ~w)(0) 2 0;(a - W)<) 0;
(e =w)" (0) < 0:(a~w)’ (1) <o.

4y(t)=g(a"(t)-g(W (), B2y KA.

y"(0)=20,0<t<1

y(0)=g(a"(0))-g(w'(0))<0
y(1)=g(a"(1))-g(wm)<0

PIHEA A y(t) <0,0 <t <1,

Bl g(a"(t))<g(w(t),0<t<l. T g RHIEWHM
i, Fireh

a’(t)<w'(1),0<t<l1.

(a-w)(t)<0

HolEFa>w

FIE B <w,w'(t)< B"(t),0<t<1,

FreATCcC

2) 2y, =Tnyn.m, €C

WEn <n,n'=ny, TATEHU <u,,u”>u,".
9ebi B, A (Tu =Tu)() = F (L' )= (L)
(U, =1)(0)=0,(u, —u, )(1) = 0;

(U, —u, )"(O):O,(u2 -u, )"(1):0

L —2, 15

u <u,u’ >u," .

() FF8l{a, )16, ) ATEAER

:Tnlauz

ay=a,py = p.a,=Ta, . f,=Tp,,n=12

HIATPI 2515

B=p << << <a << < =a
ﬂ”:ﬁoﬂZﬂl"2...Zﬁn"2..‘2an"2...2al”2a0":a"
AN (o, ) HORE S, AT

[9(az(®)] = (Lo, (t).ar (1)).0 <t <L
an(O) a, (1) = ( )=a;(1)=0.

HT f IRBESAE, WA DURIB T o, B HAMKIT nt 1

Copyright © 2011 Hanspub

i
(1) iFHTCCC.

WyeC, iWw=Ty. A T (L Hwg'(wW)e
c’[0,1] . HI A

a'(1)= 1 (tr(t).7

"(t)),0<t<1;

HHM, , > 0 i1
[a(az(o)]
BUAE, BATWIE AL &, € (0,1) fEAT

[o(a )], -0

%5 b ol [g(ag ()] MOMEBERE, R R — M b T
[a(e(t ))] >0,te(0,1), M [g

th g loBitE, #4C,,=g"(M,,)>0, 1

<M, ,,0<t<l1,

a,p>

|(ar’]'(t))|SC

T a,(0)=a,(1)=0, FILAFED, , >0 {H
| ()] ()] < D -

m&ﬂ%{}méﬁ LR, WL
eq(t)-ar(9)]=|o" (e (1)]- g [a(ai(9))] -

Elﬂg’lf[—Ma,/,, oy | MI—BUELENE, 4 EAER
e>0, BAE >0, MMEEM

ViV, €[-M, M, |0 RE N v < w0

|g" (v,)-97 (v, )| <€

H—Jim, SMERRtse[0,1], FAE

|9 (e (1)~ a(ar ()| <Myt

5= , MEREMtse[0,1], HEjt-g<5, &

a.p

tilo(er (1)~ a(ei(s)|<

FrEh, X vneN,e>0, HAFES>0, WAEEMN

t,se[0,1], R#E|t-g<sBH

aﬁ(t)—an(s)|ﬁg,

it A { e} S5 FEE S o
CREHIH, ﬁﬁU\{

o & BUA A H AR FESE .

PM



158

FRIEHT | — S DURS P 320 T I ) A A ) £ AE

HAAART AT LALERT { B, } e —Bf 5t HAF FEESER) . i
Arzela-Ascoli SEHE, {a, } F1{ B, } —HWES T 10fig u” If
Hu e [ﬂ,a] o

£EHk (References)

(1]

(2]

Y. S. Yang. Fourth-order two-point boundary value problem.

Proceeding of the American Mathematical Society, 1988, 104(1):

175-180.
M. A. Del Pino, R. F. Manasevich. Existence for fourth-order
boundary value problem under a two-parameter nonresonance

Copyright © 2011 Hanspub

[3]

(4]

[3]

(6]

condition. Proceeding of the American Mathematical Society,
1991, 112(1): 81-86.

R. Ma. Positive solutions of fourth-order two point boundary
value problems. Annals of Differential Equations, 1999, 15(2):
225-231.

B. Liu. Positive solutions of fourth-order two point boundary
value problems. Applied Mathematics and Computation, 2004,
148(2): 407-420.

X. Yang. Positive solutions for nonlinear singular boundary
value problems. Applied Mathematics and Computation, 2002,
130(2-3): 225-234.

K. Deimling. Nonlinear Functional Analysis. Berlin: Springer,
1985: 193-204.

PM


http://www.sciencedirect.com/science/journal/00963003

