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Bk RS 2k A
(1. s 210003;
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WE AT 1 R ERUBRERI B ENEL XXFBHERT VREZ, 5 1 R A HOBRREROEE.
AXFH RO KBERETAA R AR =0 SR B AH R/ T5H Leray — Schauder A3 &
FEBEVT 4NMFECH. ISR RN EERETAR M A RE LM BE BB LM, XXFBESE 1
ARBELR.

RER AR TR H LA RS, B R N A A ER

HESXES.0175.8  XEWHIFAM. A XHERS 0258 -7971(2006)04 — 0277 - 04

ARFFR A, WH R ERERR T RERARTERES TS, FRIDRKG R T ARKEHE
B AR, LA NYHE RS ERFEERIHE HMERI ) A X T HI KNG B ER
B(P)fasE EMN .

(P) W@ (1) = f(1, u(), u"(1), 0< <1,
u(0) = A, 4’ (0) = B,u'(1) = C,«”(1) = D.

BE(P) AT 1 MREE, B 1/MRS BN EEROERE. EO%LE, XNMREEERNEE R
FR. EXMBESREE(P) WEZHTPEE=ZNIH «”(¢). MB(P) BMERMFEENTRER
HREUSNEER A RMERE X ERB(P) WERREEERM " (1) >0,0< t < 1 f9&. 7%
TELRERES, REERAEREX.

W RIEE(P) FERR SRR Y, i X ERRTIRETZHSE o (1) A TERE
XKEE(P) MBEMEMRE 4 MAEEE. XLEHRY, TLELEREXRBES FERMERELNE
B kAWM E EMOEEY, FAXHEERSERETE LRFRE G USRI X EXNE
X EARXHMERERHH. RO FETRAR RN EELITH Leray — Schauder A 30 5UE . A K B E 7]
WICHER[10 ~ 12].

LR = (-0, +0),R,=[0, + ), R_= (- o,0]. FXHRAMBIZEH f(1, x, y) EHE N L
EEXMHTF ue Clo,1],El% | ull = max | u(t) 1. GEHE 1= max{| D |, max | o(t) I}, HH

o(t) =1/2C* + Bt + A itH A% - B/C€ [0,1],

B> -2AC
2C

,%|2A+2B+C| ;

max | ¢(t) | = max , 1A

0 {

#-B/C&[0,1]EEC=0,1
max | go(t)l=max{|A| lI2A+2B+CI}.

0 2

ASCGER T FHIGAEHE. FELRRE, S8 13 FHESE m, k, d TR RIELMET £ Q1R
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LW HAE AR EES B E (28031 - A25-003-Z).
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TE1 {ﬁiﬁf:[o,l]><RXR—rR.ﬁllﬁ'FcﬁEm>l,#<k<Mm;12,d>0fi‘r§

max| f(t, £, ): 0t <L, Tz ISKmy+d, |y IS<k(mp+ )< (km-1)n+ kd,
NHB(P) ZLHEEIMME w* € CLO1IHE | u" Il Smg+d, | ()" <k(my+ d).
EE2 BRf:[0,1]XxRXR>RA=B=C=D=0MREEL>0FEH
max!| f(t, z,y) 101, | 2 1< d, | y1<3d] <34,
WHEB(P) BAEELIME w* € CLOLIIHE o | <4, | (") €34d.
EE3 &% f.[0,1]x RyXx R-—~R,,A>0,C<0,2A+2B+ C>=0,D>0. tnRHFEHEE m
>1,%1<k<g’"—":—1),d>0ﬁ1§
max!l f(z,z,9) 10Kt <1,0< 2K my+d, - k(mT)+ d) < y< 0} <(km—l)q+ kd,
WHE(P) ZLHHE 1 MERM u* € CL0, 1] WE
"l Smp+d, | (")l <k(myg+ d).
Mok, R A, B, C, DKIﬂBM&E#gggf(t,o,o) >0,0 4 & 14EM.
E®4 B £:[0,1]XR,XR~R,,A=B=C=D=00RKEI>0HEE
max! f(¢, 2, 3):0< t <LO< 2 <K d, -3d < y< 0} <34,
NHB(P) ELHFEINERM ™ € CLO,1IWRE [ w* | <d, || (u*)" I <3d. 15, S0 max f( 1,

0,0) >0, u* 21/ EfE.
Bl EENEEERLE
wD (1) = e“Peosu™(1),0< 1 < 1,
u(0) = (0) = (1) = «"(1) = 0.
KB (1, z,y) = efcos’y. TR £:[0,1] xR, XR.~R, #¥BA=B=C=D=0HTF
max{ f(¢, 2, y):0 <t <LK 21, -3 y<0l Kenv2.71828< 3 =3¢ 1.
BREER 4, ZHEE L MERNER o* € CLO TR |« | <1, (")l €3.
EERIMER HSERFER | (v, o)l =mex| | «ll, k™| vl | # BanachZ 8 C[0,1] x C[0,
1].
B’ o(t) =- u"(0),0< t < L WHE(P) EM T ML BRE
u(t) + 0(t) =0, 0Lt <1,
{v'(t)=—f(t.u(t),—v(t)), 0Kk,
u(0) = A, u’(0) = B, «"(1) = C,v(1) = D.
ZHBRANENH TR T EY

u(t) = (1) + ﬂG(t, s)v(s)ds,

v(t) = D+‘Ef(s, u(s), = v(s))ds.
X8 G(1, s) BAMERE - w7(0) =0, u(0) = ' (0) = «"(1) = 0K Green B¥, B

TR 9% 0K <<,
G(t,s) = )
_z_tz’ 0<<i<s<1.
BRG(t,5) 20,0<t, s< 1. HERAH

1
maxJ’ G(t, s)ds =&%(—%t3+%t2) = % .

0<i<1J 0

B’ T(u, v) = (alu, v), flu, v)), HF
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a(u, 0)(2) = ¢(z) +ﬂG(t, ) o(5)ds,

B(u, v)(t) = D+ ﬁf(s, u(s), = o(s))ds.

NERBAFTBRAEM T AR EHE
T(u, v) = (u, v), (u, v) € C[0,1] x C[0,1].
BEE Arzela — Ascoli EHAFHIER o, B: C[0,1] x C[0,1]— C[0,1] #HELEEN. TR
T:C[0,1] x C[0,1] — C[0,1] x C[0,1]
REESN. K
Vigra = 1(u, v) € C[0,1] x C[0,1]: || (u, v) || < mn+ df.
W Ve a BAFOIHLE.
WR(u, 0) € Voo M ull <mn+ dFHB vl <k(my+d). TR
L (e u(e), —o(8) ISCem - 1)+ kd, 0<C e < 1.

B k< 2=l < 3 g
1 1
I aCu, v) |l <012g<xl | (1) '+0’2?<"1LG(“‘) | o(s) 1ds<< n+ k(my+ d)oréx%foG(t,s)ds =

(%‘km+1)7]+%kd< my + d,

I B(u, ) | <I D l+0122(j11 L f(syu(s)y = o(s)) lds<< g+ (km = 1) n+ kd = k(my + d).
T | T(u, v) | = max{ | aCu, o) II, B2 Blu, o) |} < mpp + d.
B, T: Vigsa = Vinge -

& Leray — Schauder A3 ER, BEF TH1IMAFE(u", v") € qum-ﬁﬁﬁﬂﬁﬁ“’) 20HE
1R w18

lu" Il < my+d, | (u")” | < k(my+ d).

B, u* € CY0,1].iE%. _

EE2HNER  ® Cl0,1] x C[0,1] BB T HITEEH Banach Z 8]

1
(s o) | = max{ N ull, 3wl ).
BAITEIES T: V,— Vo, HHF Vy = {(w, v) € C[0,1]X C[0,1]: || (w, v) | < d} REIBEMT
SEH 1 MLER . iEEE.
EH MW EHENFE— R f WERER £,.[0,1] X R x R—~ R, #7#

01, 0 <1,
mal{f1(t,a:,y):|xl<mq+d, =maxy f(t,z,y): O<z<myp+d, (<

Ly IS k(mp+ d) —k(myp+d) < y<<0
(km —1)n+ kd.
BEEHE 1, R
{u“)(t) = fi(t, u(t), u” (1)), 01,
u(0) = A, v (0) = B,w(1)=C,u"(1)=D
ELEIAME W € CLOLIHER | u’ | Smgp+d, | (u")7ll <k(my+ d). FE

2t (1) = (1) *ﬁG“’ 9= (u)"(s)1ds,
— () = D+£f1(s, 2t (), (u® Y7())ds.
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BHD=03HE £(6 w* (1), (u* ) (£) 20,0 ¢ <1, A (1) <0,0< ¢ < 1.

BI% ¢(0) = A0, ¢(1) = 5(2A+2B+ C) 203 H ¢'(1) = C<0, RAIEH ¢ H[0,1] EM

FEREDREC TR o(6) 20,0< <L EMXA «” (1) 20,0< e << 1.

EHE—K f1(t, u™ (1), (w*)7(0)) = f(g,u" (1), (u")7()),0<C e <1 HM o REB(P) M
iy
R A, B, CALAE, W o(t) #[0,1] EAFETEOEE, BIAF (1) >0,0< ¢ < 1. FREME

BT u (1) 2 (1) >0,0< t < 1.

MED>0,M - (") (t)=2D>0,0< t < 1. HHAKE

vt (1) ;ﬁG(t, 0= (w0 )(s)]ds > DﬁG(t, 9ds >0,0< £ < 1.

Eit, u RFE() B8

& A, B, C,D&HHE, fEE(Km%f( £,0,0) > 0, WM

Sy = ﬁf(s, a* (), Cu® Y7 (5))ds

LA [ )" >0. 8 [« | >0.F5EE

G(t,s) = t*(1 - t) max G(1,5),0< ¢, s < 1,
011

TR M¥FO< <1,

W (0 = [ 1606 9= (w7 (9)1ds > 2 - 1) max] 602, 9[- (w7 (5)1ds =
w® Il (1 -1) >0.

iEEE.
B4R XOTEE 3 WIER. EE.
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A pproximation of Lipschitz spaces from Cardinal splines

1 .2
YANG Zhwryuan , LIU Yong ping
(1.School of Mathermatics and Computer Science, Y unnan Nationalities University, Kunming 650031, China
2. School of M athematics Science, Beijing N ormal University, Beijing 100875, China)

Abstract: A characterization of Lipschitz spaces by Cardinal splines is obtained, and meantime the Bermr

stein inequality of approximation operator and the estimate of K-functional by approximation order are obr

tained.

Key words: Lipshitz spaces; Cardinal splines; approximation

( 280 )
Existence of solution to a class of nonlinear cantilever beam equations

. .1 . 2
YAO Qing-liu, LI Yong xiang
(1. Department of Appliel Mathematics, Nanjing University of Finance and Economics, Nanjing 210003, China;
2. College of Mat hematics and Information Science, Northwest Normal University, Lanzhou 730070, China)

Abstract: T he existence of solution is considered for a class of nonlinear cantilever beam equations. In me
chanics, the class of equations describes deformation of the elastic beam whose one end is fixed and the other is
free. The character of this equation is that the nonlinear term contain third derivative of unknown function. By
using of the decomposition of equation and the Leray Schauder fixed point theorem, four existence theorems
are established. The main results show that the class of equations has at least one solution or positive solution

provided the “ height” of nonlinear tem is appropriate on a bounded set.

Key words: nonlinear ordinary differential equation; two- point boundary value problem; solution and posi-
tive solution; existence; fixed point theorem



