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1
2 2 :
{u“” )+ B (1) - a(r)= X(0)f(tu(t),u (1)) 0< t< 1, 1)
w(0) = u(1) = u(0)= u'(1)= 0.
SA> 09 €C((0,1),R ) 1= 0,1=1 (0, 1) 0, R = /0,
+ ); f(t.x,y) € C([0,1] X (0, + 09 x (= 3 0),R") f x=0y=0 ;q,
B 2 , Be 2, a 2 B/4, o/T+ BT < L ( BVP) (1) "
€c,1)Ncgoy (1)  w(t) (0,1) 0.
a= B=0 , T as
0.BZ0 , [5]
{u““(z)+ B (t)= ¥(tu(t)  0< t< 1,
w(0) = u(1) = u(0) = u(1)= 0.
sA> 0:B< Tif(6,x) € C(0,1) % (0, + ), (0, + ©)).
, . [6]
{u"“(t)+ B (1) - au(t)= f(tou(t),u (1)) 0< t< 1,
w(0) = u(1) = u'(0) = u'(1) =0,
2 3
Gue- Krasnoselskii :
1 E Banach K K . QO K 0€
Qo TKN(2\Q) K ) ) T KN(2\ Q)
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(i) NTu ll < Nlull, Vo €K Na NTull 2 llull, Vu €K Na;
(i) Nrull < lull, Ve €EKNax  NTull 2 lull, Vu € K NoQ.

2
E= {x €CY0,1J:x(0) = x(1)= £(0)= x(1)= 0}). E
la lla= 2" 1l = max, ||x”(t) I Vx €E,
(E, Il + ll2) Banach , e Il < Nlacll < lx” I, Vx € E.
di, d> P(x)=x"+B-a 2 )
_ —B- J/B+ 4a B+ JP+ 4a
dl = 2 d - 2 s
-W< di Kdo. Gi(ts)(i= 1,2) —u(t)+ diu(t)= 0(0 <
t <1 u(0) = u(l) = 0 Green . a= JIdil, Gi(ts) [,
1 sin aitsin ai(1- s) 0 <t <s <1
- di> 0
@isIn di| sin aissin ai( 1- 1) 0 <s <t <1
_ <t s €1
Gilt, 5) = (1= s) 0S8t Ss S di = 0;
s(1-1) 0<s<: K1
1 sinh ait sinh ai(1- s) 0<:<s <1 P g 0
. - < i < .
| aisinh ai| sinh aissinh ai(1- ¢) 0<s<: <1
Gi(t,s)> 0, Vi,s €(0, 1), Gi(t,s) = Gi(s,t)(i= 1,2).
,BVP(1) C'(0,1)
I
u(t) = M |, 61(t. DT s)Hs)dsdT € (0, 1)
C(0,1)
’ sin” ai ’ 1
>—min{t, 1 - ) -TW< di<- IJTZ,
g(t) = { minft, 1- 1) - %nz <d: <o,
- min{sinh ait, sinh ai(1- t)} di> 0;
\S].H ai
L (1-1) W< dic - L
sm ai 4

sin aitsin ai(1— t) L
Hi(t) = ai sin ai 4
(1= 1) di= 0,
sinh aitsinh ai(1- )
aisinh ai

| |
= R LGl(t,T)JOGz(T,s) 9 5) dsdlT;
i

M= ‘IJGz(t, s)Hs)ds;m = nax |, Ga(t,s) ¥s)ds.

di > 0;

oSt

1 qi(t)Hi(s) SGi(t,s) SHi(s),0 <t,s <1

P={u€E:ut) 2q(t)llull, - u(z) Zas(e) lull2, 0 <t <1y,
¢3(t) = minfqi(t), q2(1)}, P E Ve €p\(0L 0t <1, w(t) 2q(t) lull,
- u//(t) >q3(t) a2, ,
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_f] ") ds. ] -5 0 < <5<
u(t) = . (t,s)u (s)ds, J(t,s) = (1= 1) 0<s <t <1
u(t) >ﬁ](t,s)q3(s)ds Null, 0 <t <1.
Hwll 2 1wl nax I](t s)gs(s)ds 2 llu ||2J.J(— s)q3(s)ds.
ro = ﬁ](%, s)g3(s)ds> 0, Nu I 270 llu lla. Vu € P\(0),0 <t <1,
roqi(t) Nulle Su(r) < Mully, = lulls <d' (1) S gs(e) lu s (2)
(2) , BVP(1) w€ P\(§), u BVP(1)
(Hi) a< 0,B< 0 ;

(H2) € C((0,1),R) 0< I;¢(s)d5<+ oo;

(H3) f(t,u,v) = g(t,u)+ h(t,v), g(t,u): [0, 1] x (0, + o0 ” R 2
Jh(t,v):[0,1] X (= 20) R 2 . r> 0,
0< Jﬂ()‘P(s)g(s,rql(s))ds<+ 00, 0 < .rO‘P(s)h(s, - rg3(s))ds <+ oo
VR> r> 0, T:Px  E

(P (1) = N, [L60 DT G (5003040 (5 )asaT 1 € 0,17,
Por= {u €P:r< llull2< R).

—

2 (Hi) (Hs) , T:P.r P .
T:Px E T (Prx) CP. , Vu €EP\[0),0 <t <1,
rogi(t) llu ll2 <u(t) Ml = Nully < (L‘) < g3(t) llu 2.
(Hs)

M, |, 616 D6 (T ) ) f (s, u(s), u'(s))dsdT < ALH I(T)J‘OHZ(S) s)(gls uls))+
his, i (s)))dsdT < )(J‘;Hl("f)j;Hz(s) ¥s)g(s rorqi(s)) dsd T+
IOHI(DJon(S) Hs)h(s, — rq3(s))dsdT) <+ oo

Tu . Vu € P\[0),0 <: <1, 1
(Tu)(t) )?ql(t)LH1(T)LGz('E S)R(s)f (s u(s),u (s))dsdT 2

(1) Amas | G(6DG(Ts)Hs)f (s u(s), u(s))dsdT >

q(t) 1 Tu Il
(H1) - T < di <0
[V ATRIEES max/- (Tu) (t)] = nma

[IENAY

- di ITu Il + }\5%% J.OGz(t,s)‘P(s)f(s, u(s),u”(s))ds.

- (Tu) (l) = —di(Tu)(t) + )\J.Gz(l s)9s)f (s, u(s), u(s))ds digi(t) I Tu Il +
qz(t)AIOHz(s)@(s)f(s,u(s),u(s))ds /qs(t)(— di 1 Tu 1) +

[- di(Tu)(t)+ )\J.OGz(t, ) Rs)f (s uls), i (s))ds] <
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q3(t))\(}252(] JZGz(t, ) Ns)f (s, u(s), u”(s))ds 2qs(t)(- dv I Tu Il +

Amax ch(t, $)Rs)f (s uls), u(s))ds) Zq(t) ITulla

T(P.r) CP.
T:P.x P . T , B P.x , w€B, ut
Pr < llully <R (2) ., Vs€7/o01],
rorgi(s) Su(s) SR, - R <u”(s) < g(s)r.
T(B) . T(B) , {(Tuw)"(1):u € BJ .
Gi(t,s) [0,1] x[0,1] , e> 0, §> 0, s€/01],0,2 €[0,1] |11-
nl< & , | Gi(n,s)- Gi(ta,s) < € (Hs) , VYu€EB Viu,n€[01] lti-nl<

5
| (Tu)(t1)= (Tu)(t2) | <Aﬁ| Gi(t1, T)— Gi(t2,T) | J.(l)Gz(T,s) s)f (s,uls),u(s))dsdT <

)\J.:)I Gi(t1, T)— Gi(t2, T | ﬁaz(T,s) Ws)(g(su)+ his,u))dsdT <

)E(J.OHz(s) Hs)g(s,rorqi(s))ds+ LHz(s) As)h(s, — rq3(s))ds),

L (Tu) ()= (Tu) () | < il (Tu)(n)= (Tu)() 1+ xj| Ga(t1.5)= Ga(5) | H)f (s uls). u(s))ds <
g= i1 (Ta) ()= (Tu)(6) 1+ A1 G115 = Go(n,9) | )l + his i) )is <
1 (Tu(0) = (Tu)(12) 1+ e[ ) (s rom(9))dse [ Fph(s, = rgs(s))ds)
< X [\ H () Kl mmga( ) o [ Ha(5) ) rgs(s))ds) +
[ 1209 St rorar(s1) ds [ [H2(9) S hs = o)) ).

{((Tu) (1): u € B) , T:Prk” P . T o un,w €EPrk lum
w270, Nun—w 70, Huw=do 170, m~ o0 , fun(t)) {un(t)) t€/[0,1]
w(t) ot t €701, f ,
U (b un(t), un (t)) = f(t, w(t), w (1)) 1" O.
Lebesgue (Hi),

I Tum— Tuo Il < AﬁHI(T)ﬁHZ(s) Ys)lf(tun(t), un (1))
Ftu(t), w (1)) d&sdT” 0  m~ oo
W Tum— Tuo ll2 <= di | Tuw— Tuo Il + )»LHZ(S) Ws) | F (b un(t), un (1)) -
Fltw(t),w (1))l ds~ 0 m~ oo

—

,T:P.r P

1 (Hi) (Hs) . : )»E(ﬁ,[(— diM i+ M2)(g’+

)7 '), BVP(1) 1

His) 0 <g” = lim sup su glt.x) <+ 0,0 <A = lim sup su hit.y) <+ oo
g P,EUR PSR
o t&[071] X _)‘**0+ 1€/071] y



(Hs) 0< ge = lim inf 1/13fg'L’—z<+ 0,

A 1 . 9> 0 ge— 8> 0,
1 ¢y« 1
m(ge- &) \}‘\(- diMi+ M2)(g°+ h°+ 28&)°
(Ha) r> 0

g(tx) S(g'+ 8&)x  0< x <rt€(01), (3)
ht,y) < (K°+ &)y 0<-y St €(0,1). (4)
= (u€P: Nlully< r), Vu€aP,, (3),(4) ,

17wl = Apua ﬁcl(t,T)ﬁ)cz(T,s) Ws)f (s uls),u(s))dsdT <
N [, 61009 [[620 T o)l u()) +
his,u (s))]dsdT <KMW i(g"+ h’+ 2&)r.
I Tull2 = max /- di(Tu)(1) + Aﬁcz(t,s) s)f (s,uls),u (s))ds] S di I Tull +

Amas J-OGz(t, s)¥s)[g(s,u(s))+ his,u(s))]ds <
N— diMi+ M2)(g"+ h’+ 28 )r <r= llull.

7wl < Hlull Vu € ap:. (5)
; (Hs) ; R* > 0,
g(t,x) 2(ge— 8)x x 2R ,t€/[0,1].
R= minfri'R", R}, w€P lull= R

17w ll2 = jax/~ di( Tu)(1) + )J;Gza, S)Hs)f (s u(s),u (s))ds] 2
)\rgag] IGz(t, ) ¥s)g(s,u(s))ds >

Mi(ge=— &)R 2R= llull.

HNTwll: 2 Hulls Yu € 9Pk. (6)
(5), (6) 1 , T Pz . BVP(1) 1

2 (Hi) (Hs) . , Na (mj,[(- dM i+ Ms)(g™+

h”) ] ), BVP(1) 1

o _ g(t. x) w 7. h(t. v) ;
(He) 0 g hmsupgmu o<+ o, 0 <A~ = 11_1§L§1°10ptg[u()RJ =5 <+ o9

(H7) 0< go = llmmfelnfm)'<+ 00,
0. x

YAO Q. Existence of n Solutions and Positive Solutions to a Semipositone Elastic Beam Equation [J]. Nonlinear Anal.,
2007, 66: 138 150.

LIU B. Positive Solutions of Fourth-Order Two-Point Boundary Value Problems [ J]. Appl. Math. Comput., 2004,
148: 407 420.

BAIZ, WANG H.On Positive Solutions of Some Nonlinear Fourth-Order Beam Equations [ J] .J. Math. Anal. Appl.,
2002,270: 357-368.



20 ( ) 31

[4 MA H.Symmetric Positive Solutions for Nonlocal Boundary Value Problems of Fourth Order [ J]. Nonlinear Anal.,
2008, 68: 645651.

[5] LIN X,JIANG D, LI X. Existence and Uniqueness of Solutions for Singular FourtkOrder Boundary Value Problems
[J].J. Comput. Appl. Math. ,2006,196: 155-161.

[6] BeR>. —£ A AHFE QUL MY EME G AEMNS SAFM [ ]]. 255K, 2008,51(2): 401410.

[7] 3RK#. dE& M2 H 5 [M]. 5 2 B Fd L& ARl Ak, 2000.

Existence of Positive Solutions to Singular Fourth- Order Boundary
Value Problems with Two Parameters

LIU Qian',SUN Qinfu', OUYANG Jin-gang’
(1. School of Mathematical Sciences, Qufu Normal University, Qufu 273165, Shandong China; 2. Vocational College,
Shandong institute of Technology,Jining 272017, Shandong China)

Abstract: The existence of positive solutions to singular fourth order boundary value problems with two
parameters is considered, where the nonlinear term f (¢, x, y) may be singular at x= 0, y= 0.The main
tool is the fixed point theorem in cone. When Alies in certain range, the boundary value problem in ques-
tion has at least one positive solution.
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Construction of a Class of Wavelet Matrix with Special Structure

QUAN Hongyue, SU Juan
( Changsha University of Science and T echnology, Changsha 410114, China)

Abstract: The authors define a new operation between homotype matrixes. Applying the operation to or
thonomal wavelet matrix, a method is obtained for constructing a class of orthononal wavelet matrix with
special structure,i. e., a class of M-band wavelet symtem with especial property.

Key words: muli+band wavelets; orthogonal wavelet matrix; two-scale symbol; pai-wise symmetric; ele-
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