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f2(t, uo, ut, u2, us) . (P) [2~ 4].
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|f(t, uo, w1, U2, u3)|<ao(t)| u0|+ al(t)| u1|+ az(t)| u2|+ (L3(L‘)| u3|+ a4(t),
(H) 4

t €70, 1], (uo, ui, u2, u3) € R",
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Gi(t,s) %Gi(t,s)
- W< M< 0,
sin®Wt sin W (1- s)
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u(t) = J:‘)K(t,s)[— W (s)]ds,

1 2
W (1) = jo aa_tK(t,s)[— W (s)]ds, W (1) = aazK(t s)[- " (s)]ds.

o |l <0n%;aélj‘:)| K(t,s) 1l " (s)lds < 11”1l Orgtaélj‘(‘)| K(t,s) | ds= 2L7J§ ' I

ds = 21147 1

3

177 ||

"l <0r2[aélj’;| K(t,s)ll & (s)1ds < llu

1 2 1
00 < g [ [ Z2K e |1 (51 ds <0 g [

177
Il =1l wll= r

0
Orgla\l 0 EK”’ S)

[R7ae

2
887[{(15,8) ds =

’

Leray— Schauder
21 E Banach ,Q E
o> LLx €00Q Tx # Ox, T Q 1
1 T

!
(Tu)(t) = Iojocl(t, s)Gos, D[F(Tu(T+ p(T)+ q(TJdTs, 0 <t <1, u € X,

0€EQT:07E

F(t,w(t)) = f(t,w(t),w (t),w (t),w (t)), 0 <t <L



544 ( ) 29

1 (1
(1) ()= [ [ 261010 6o DIF(Tu(Y+ p(T)+ g(jaTs,
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(10" () = N[ [, 26000 Gals. DIF(T a( T p (D) + g TaTas -

|
J.a%Gz(t,s)[F(s, u(s)+ p(s))+ q(s)]ds,

0

Gi(0,s) = Gi(l,s)= 0,0<s<1,i= 12 (Tu)(0) = (Tu)(1)= (Tu)'(0) = 0,

T:X 7 X. Arzela— Ascoli T,(T(*)) . (T(*)) . (T(*))" :x~ ¢[o,1]
T:X 7 X .
U= {u €X: 1l ull< d). U X 0€ U. T U
1 . 2 o> Lu €0U Tu Z Ou.
, o> Lu €0U Tu = Ou. o= d, 1 a1 < wd,

0<i<3. T(X) CX, I Tall= ll¢re)” . (H)

|V F(eou()+ p(e))l= Lf(tou(t)+p(e),d ()+p (). a(e)+ p(e).d” (0)+p" (1)1 <
Z():ai(z)l 0+ p )0+ au(t) <
;ai(z) a1+ _Z(;ai(t) Hp ™ 1+ aa(t) <

3 4
d 2 Mai( 1)+ D Vil ).
i=0 i=0

1
-’77

Od=Olll wil=llogll=1I Tall= l(Ta)” Il <

I A Orgraéljlj’;

0
Orgt\lj’(l) a_th( L S)

[ M ax
1 Og;l,s<l

I (D)1 ]dTds + I

a%cl(z,s) | Go(s, DI [T F(Ta(T+ p(T)1+1 ¢(T)1]dTds +

[V F(s,u(s)+ p(s)) 1+ q(s)1]ds <

A _
L | Ga(s T HO[' F(T u(TD+ p(TD) I+
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1 _ 1
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2, 1 W€ U Tu = u.
v E€X ccoy, la il <ud,0<i <3

1 (1
u(t)= jojocl(t, $)Ga(s, D[F(T,u( T+ p(T)+ q(T)]dTds, 0 <t <.

u € X, 2(0)= u(l)= 4 (0) = O ¢ 2
~ ~ 1 ~
w(t)= MNu(t)- JOGz(t,s)[F(s, u(s)+ p(s))+ q(s)]ds.
G2(1,s)= 0,0 <s <1, Z(1)= 0. t 2

dY )+ B () - au(t)= F(t,a(t)+ p(t))+ q(t), 0 <t <I.
w (1) = u(t)+ p(t),
u (0)= p(0)= A, u (1)= p(1)= B. (u )(0)= p'(0)= C. (u")'(1)= p'(1)= D,

(' )V ()= p P+ B S ()= D (0] = afu" ()= p()]= F(r.u"(1)+ q(1) =
fleou" (o), () (1), (u" ) (0), (u" )" ()= B (t)+ ap(t).

p¥(1) =0,
(u )Y+ Bu” ) ()= a ()= flru (1), (u ) () (u ) (1)), 0 <t <L

u (P) € CYo ).
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An existence theorem of solution to nonlinear fourth-order
boundary value problems with two parameters

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

Abstract: By choosing suitable Banach space and using Leray-Schauder nonlinear alternate, an existence
theorem is established for a class of nonlinear fourthrorder boundary value problems with two parameters and
all order derivatives. In this work, the nonlinear term satisfies a linear growth condition of function type. In
material mechanics, the class of problems describes the deformations of an elastic beam simply supported at
both ends.
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