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1 5] 8
ASCHEE T I B SR AR LA DY B P 2 (8P R A AT A e B 7

(P) { ul(t) = £t u(®) /(). 0" (1)

Ja(t), 0<t<1,
u(0)=A, 4'(1)=B, v'(0)=

O, w"(1) = D,

HAuE (P) MIEMSHRHRE u*(t) >0, 0 <t <1 Mff AKX f EENE EHiE
SE3FH C[0,1] FEITEECH |Jull = maxo<e<t [u(t)].

VUBTMEE (P) #5R T —umfai 2, F—ImBig sh e FIefm s, mxX
AR, FAE 1988 4F Guptal!! B (P) 51 RHHAEMIMEZ —. £ A =B =
C=D=0ERT, Guptall] Elgindil? KIinz B F FAS /ML S5 M AR A B R
HIAFFS 26 TIE T 108 (P) BIMERIAFTEYE. ASSCRIF Schauder ARz EHM C3(0,1] HHY
FMVEELEH T S (P) BMRANEREUNMEEEHE, G T (18] R ALHE®R. 7E
A3, FEERHFMEA TIEXZ —

max{|f(t7u0;u1;u2;u3)| e } ﬁ%‘ max{f(t,uo,ul,uz,ug) t e }

TEIUf] L, X REERE T AR IR e LR Bk B A ZE R, HEARZ
T f(t, w0, ur, uz, us) TEHSE MM RAA FE LN “BoRmEE” BE2ly, WHE (P) ZF
— MRS IERE. 2 f(t uo, ur, uz,us) = f(t uo,wr) B, FATELESCHR (4] AR RRALETT 3K
T LS. BAER TR & A RSB EHIIrA SR, BATLAERESCHR (4] 977
e ASSCHBADR B BAT AR U8 d PRI AR R AETIEAR R AR S AS MR R TE 0%
FHHBAEF SRR EER, ARSCHEHE BARAE T30k [1)-3] .
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2 FEER
¥ R = (—00,+00), Ry =1[0,+00). XT ue C?0,1], i

uOt) = u(t), uVt)=u't), v@ @) =u"t), u® ) =u"(t).

Xk
1, 1 ., 1
p(t) = GDI* + SO + 5 (2B —20 ~ D)t + 4,
i
- @ ‘ <i<
Vi &%ﬁ% ()], 0<i<3.
H

p(0) = A, ¢'(1) =B, ¢"(0)=C, ¢""(1) = D.

BANRA PR AR E ko =1, k1 = 2, ko = 5, kg = 2.
AR T PR LM AETEYESE R,
FIH 2.1 K f:0,1]xRx Rx Rx R— R. {RAFLE d > 0 {#H75

max{|f(t,u0,u1,uQ,U3)| :te€0,1], u; € [—k;ld,ki_ld], 0<i< 3}

24
< ?min{d—ki%, 0<i<3},

AL (P) B4 — M u* € OO0, 1] B [|(u) 9| < k7d, 0< i <3,
it 22 W [0,]]xRxRxRxR—RIFHA=B=C=D=0. MRFHLEI>0
15
max{|f(t,uo,u1,uQ,u3)| (1€ 0,1], u; € [—k; Hd, k; ), O§i§3} < 2?4d,
WITEL (P) ZAE AR u* € C30,1] R ||(u) P <k 'd, 0<i<3.
T 23 ¥ f:[0,1]xR xR xRy xRy - Ry F#H A>0,C<0, D+C<0, A+B>
LC 4 1D, B d > 0 5%

ma'x{f(tuu07u17u27u3) te [071]7 Uu; € [Oukjld]v 0<i< 3}

24
ggmin{d—ki%, 0<i<3},

W (P) BAHE—AIEGAME v € C°0,1] W [|(u)D| < k7'd, 0 < i < 3. B4, R
A2+ B2+ 0?4+ D?>08# f(t,0,0,0,0) 20, 0<t <1, M u* NIEMH.

Wit 24 ®f:0,1]]xRy xR xRy xRy - Ry FFH A=B=C=D=0. WRHEE
d> 0 {15

24
maX{f(t,UO,U1,U2,U3) :te0,1], u; € [O,ki_ld], 0<i< 3} < Ed’
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WEE (P) EAH—MERM v € C30,1] WE ||(u) D < k7'd, 0 < i < 3. JShh, R
f(t50705070) ?—éoa OStS 17 I)-]\IJ u* yglEﬁgi’
3 FELILHVIEHA

T2 2.1 BVIEBA HZEBTEE ||lu]|| = max{kiHu(i)H 0 < i < 3} B Banach %3[H]
C30,1].
W EIREEBERE —u”(1) =0, 0 <t <1, u(0) = /(1) =0 #J Green K%L

t, 0<t<s<l,
G(t’s)_{ s, 0<s<t<l.

B ¢ SR EAE
1, 0<t<s<l,

%GQJ%_{O,O§s<t§L

T G(t,s) >0, £G(t,5) >0, 0<t,s<1.

EXHEFTH, MHFueC?0,1] KX 0<t<1,
1 1
] +/ / Glt, 5)G (5, 7) f (7, u(r), o (7), u (7), u" (7)) drds.

0 0

BB BIN ¢ KRG AR

/ / PTAAURY )f(ru(r), ol (1), u” (7),w" (7))drds,

(Tu)"(t) = /G u'(s),u”(s),u" (s))ds,

T =0 - [ %G(t )f (s u(s), ! (5), (), 0" (5)) s,

0
HRHE Arzela-Ascoli EFEA[E T, (T(-)), (T(:))", (T(-))" : C3[0.1] — C[0, 1] #EHELEH).
T T : C30.1] — C3[0,1] JE4 kg,
FEREF 0(0) = A, ¢'(1) =B, ¢"(0)=C, ¢"(1) =D 3H G(0,s) =0, £G(1,5) =0, 0 <
s <1, N EidREXEH

(Tu)(0) = A, (Tuw)'(1)=B, (Tu)"(0)=C, (Tu)"(1)=D.

FHAXMERIE T 18 C°[0, 1] FFEARZEB A M (P) HIff.
HHE AR

_ 1 4 3 _ 5
Orgtaé(l/o /0 G(t,s)G(s,7)drds = ﬂorgtagxl(t —4t° + 8t) = oYk

1 1
max//—Gts (s,7)drds = = max (t3 — 3t +2) = -,
0<t<1 6 0<t<1 3
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max (—t% 4 2t) =
0<t<1

N =

1
max/ G(t,s)ds =
0<t<1 J,

1
3}
<%%A5@“9“—£%0‘”1

BAEBL Va = {u € C?0,1] : [||ull| < d}. W Vg & C?[0,1] iy B F ML, MR ue Ve, W
u®| < k;'d, 0<i<3. H

—k 7l <uP(t) <k7'd, 0<t<1, 0<i<3.
AR B 2, XA

i " " 24
max £t u(t), ' (1), " (8), " (§)] < 5 min {d — kiyi, 0< 0 <3},

AT HEIE, L F(Eu(t) = f{Eult), o' (@), u” (), w" (). T

24
max |F(t,u(t))] < gmin{d—ki”yi, 0<i<3}.

0<t<1
M L s mr 5
11
| Tu| = Jnax o +/ / G(t, s)G(s,7)F(r,u(r))drds
< OIEta<Xl| |+0121ta<xl/ / G(t, 8)G(s,7) | F(r,u(r))|drds

24
<~yo—|——d Yo 0121331// (t,8)G(s,7)drds

24
=7 + —(d Yo) -

24
(Tuyl = ma | / / G(s,7)F(r,u(r))drds
< -
s, |4/ (6] + o / / 2 Gt,9)G(s,7) | F(r,u(r)| drds
24
<m+—= (d ki) Olgfxxl/ / —G t,s)G(s, 7)drds
2 -1
=n+—(d-km) 3 =kd
1
" i
Il = s, () = [ Gt 5)Fs s

1
<
< g 16701+ gugs, [ G109) |G s s

24 1
< “(d -
<9+ o (d = kan) max /0 G(t,s)ds

1
§—k21d
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Tw)"|| =
()" = max.

¢ = [ 5GP (s, u(s)s

1
0
11 v
< Ofélta§1| ()] +Or£1ta<xl/ 5 G(t,s) |F(s,u(s))|ds

24
<
Y3+ — 5 (d — k3v3) Oglggl/ 8t t,s

24
(d—k3y3) - 1 = k3 *d.

=73+ — 5

EI (|| Tu||| < d HH Tue V.

48 Schauder AEHEH, BT T H—MAFNE v € V. XS (P) Z20F—4
fiftur € C30, 1) R [|(u) D] <ki'd, 0<i <3

FIE 2.3 EEA EH ©"(1) =Dt+C, 0<t<13H C <0, C+D <0, Bz

" 7" o
Oglgglw '(t) = max{¢"(0), ¢"(1)} = max{C,C + D} <0.

XUHT o(t) & [0,1] ERMR%, B
e(At1 + (1= Nt2) > dp(t1) + (1 = Ne(tz), A t1,t2 €[0,1].

HIEF) 0(0)=A>0, p(1)=A+B-LC - 1D >0, W%l p(t) >0, 0<t < 1.

PR Vo = {u € C30,1] : |[lul|] <d, u(#) >0, 0<t<1, 0<i<3} FEEF
f:[0,1]x Ry x Ry x Ry x Ry — Ry {FIRER 2.1 F[IE T : Vy — V. XHEHINE (P) B0
— At wr € CP0, 1) R v >0, 0<t <1, 3H ||(u)D|| <k 'd 0<i<3.

BH Tu =u*, T 0<t<1H

£+ / / G(t, 5)G(s, 7)F (v, u* (v))drds.
0 0

MR A2+ B2+ C?+D? >0, M p(t) >0, 0<t<1. FIut)>ept)>0 0<t<1. gof
W& (P) B9 T2 [lu*| > 0. HRYE Green BEL G(t, s) WIFRIAXFFIEW]

G(t,s) <s, G(t,s)>ts, 0<t,s<1.

- /O 1 /O Gt )G (5. 1) F(r,u* (r))drds
> /O 1 /O (s, 7V (7, 0 () drds

> t/ Jnax, G(t, s)G(s,7)F(r,u*(7))drds

KRR

>tmax// (t, s)G(s, 7)F(r,u*())drds

0<t<1
=t
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H u*(t) >0, 0 <t <1, Bf u* AIEME.
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Solutions and Positive Solutions of a Class of Semilinear Fourth-Order
Elastic Beam Equations

YAO Qing-liu
(Department of Applied Mathematics, Nanjing University of Finance and Economics, Jiangsu 210003, China )

Abstract: The existence of the solutions and positive solutions is studied for a class of fourth-order
two-point boundary value problems with all order derivatives. In the mechanics, the class of problems
describes the deformations of the elastic beam, of which an end is simply supported and the other is
clamped by sliding clamps. The results show that the class of problems has at least one solution or
positive solution provided the “maximal height” of nonlinear term is appropriate on a bounded set of
its domain.

Key words: fourth-order elastic beam equation; two-point boundary value problem; solution and posi-
tive solution; existence.



