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§1

{Au+ Au+ g(x,u) =0 x Q

u|egz: 0, (12)
QC R A A Dirichlet
pan{¥(x)}, YUx) > 0,Vx & glx,u) Caratheodory ,
ae,x Qqgx,*) , Yu R,g(,u) u> 0, @(x) L(Q
|g(x,u) |s @ (x), V |u|s u.
(@ g(,*):Qx R-R Caratheodory b(x) L*(©),c= 0,
0 o< N + 2/(N - 2 log(x,u) | clu[*+ b(Xx).
G(x,9) =Iog(x,§)d§
I (x)= Im % (0= lm OGS
x Q
Figueiredo, M assabd'™ :
A () gk,9 (@ O0soa< 3 (DD ®).% &) L@,

r> N2_ J’Ql‘. (x)¥(x)dx < 0<J'Q)’+ O¥Yx)dx, (1 1) HQ
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N + 2

B () g(x,9 (@, 0sa< T2 ()T (0¥ &)
L@, > Ign () ¥(x) dx < 0<IQx O¥x)dx, (11) HQ)
2 < o< 1 Figueiredo, M assabo (1 1) PS [1]
A 'JZ‘S x< 1
(9)
roobo = Jm SR Y0 = tm SRS
r oot = Tm SRR v .60 = m S
x Q
11 () g(x,9 @, 0< o<1 (i) o), ¥%ux) L)
IQF. ()P (x) dx < O<J'Q}¢,a(x)¢’1+“(x)dx, (11 HQ
12 (i) g(x,9 @), 0< o< 1, (i) Tvalx) LYQ),Y «(x)

L'(Q) IQF+,a(x)‘lﬂ+“(x)dx< O<J'QX,u(x)¢’1+“(x)dx, 11 H(Q

(1 1) ,  Landesnan- azer'” , [3]
[4] [5] [6]
8§ 2
0< A< k< < A< A Dirichlet , Ho(Q
Ho(Q) = H°OH, H°= pan{¥x)},H H® . u(x)
H 5 (Q) ‘u(x) = u’(x) + a(x)
I@lv a(x) [fdx = ﬂ'g|u~(x) [Pdx. (2 1)
c ,c(e € JHo(Q),LP(Q),Cc (D)
I bs = b Al
11 B(u) = —;J’ L7000 - ot Plax- [ 66 wax
H Q) s 14]
®u) Ho(Q c'-
Cbl(u)v:J-Q[Vu(x)Vv(x) C AUV - g6 u)v () Jdx 2 2)

Ho(Q) & PS
{un(x)} C Ho(Q)
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() -0 H (Q), no oo, (2 3)
|P(un) | < c (2 4
(21,22 un(x), Gr(x) L*(Q)

qj(Un)m\:Ig[ |V un () ||V @ (x) |- Aun(x) G (x) - g (x, un) Gn(x) ]dx

J'Q[|VuNn(x) - Afa) [P~ g(x,un)an(x) ]dx

> (1- %:)IQW an (x) [dx - Ig|g (x, un) | |am (x) |dx
> (1- f}\:)fgwln(x) Fox - [ felun |+ 5011300 Jax
> (1- %)IQWLT”(X) Fox - o LI+ [ [+ 060 |00 Jox
> (1- il e)IQ|vU~n(x) [Pdx - 02(e)IQ|uS|“|m(x) |dx.
abs @+ c(eb'(a= 0,b= 0),p> 1,q= p_P_l)'
(2 3)
o @) I+ fofez - - 9 lmlf. - (O Jot ' on o
n , cs (€
Jlaw [ < C3(€)Ig|uﬁ | |ax |dx < ?]'Q|u~n Fdx + C4(€)I9|uﬁ [*dx
< -AEJQWLTn dx + cs(9 |t [*
US: tnw
s (O |t [ (2 5)

J-Q[G(X;Un) - G(x,un) ]dx.
IQ[G(qun) - G(x,un) ]dx

1
:J- dx[ g (x,us+ stn)dnds
Q 0

1
SJ'deJ'O a[[clur + sm [+ b(x)]ds
<[ lela Y o an | ua [+ b(x) |an [1dx,
(a+ b)’< 2°@"+ b)) (a= 0,b= 0,0 0). (2 1) Holder
J' an [** “dx < C.[ an [Pdx < ?]' |[vaffdx < cot [ ((25) ),
Q Q Q

J.Q |an | Jun ["ax < ||ugurQ |an [dx < ca Jun [ law [lo.«
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o

tn

= o Gn 2 ( (25 ).

t

0.1 < Ci13
Ig[b(x) |7 [1dx < cus |ta |

20

IQ[G(x,un)- G(x,un] ldx < cs |t | (2 6)
(2 4)
- ¢c< ®(un) = 'JZ‘J'Q[ |V un |P- A fun [Fldx - IQG(X'U”)dX
= 'JZ‘IQ[ |VlTn 20 Ao 2]dx- IQG(X'U")dX
1 2 0 0
< 05 [fo, 1 - [G(x,un) - G(x,un)]dx-I G (x, un)dx.
2 IQ Q
(2 6)
- c< o ta |- J-QG(x,tn(l/(x))dx. (27
11 {tn} ) {tn} 0,
th > 0 ,n - o0,
th >+ 00 ,Nn - o0,
11 J'Q)i,u(x)(l’““(x)dx > 0,
r G (x, t.¥(x)) dx
. Q _ . G(X,tnlI"(X)) . +
el i T g e t¥(x) * £P(x) VO dx
ZIQJ_m_t_C(;((::_)'_t% = [ ¥ (0> 0
[G ¥ dx [ 60, t¥(x))dx
i tn - £ T
r G (x, t.¥(x)) dx
L A =+ o (2 8)

¢ = max{c, ci} + c cas (27 n

IQG(x,th(x))dx> > (cs+ Ot cet™+ c( = 1),

27
Igr. AOOPFE(x)dX < 0 th - o ( ).
{t”} + o, - o, {tn}
{ [l |fo. 3 , (2 5) { |l .} , { flun .23
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{u} H(Q , ®du) H(Q) P S
H 5 (Q) ‘H® H,dmH°= 1<+ o. u(x) H°

d(u) =IQ[':|2‘ |Vu(x) |2- '12‘2\1|u(x) |2— G (x,u) Jdx

=- J’QG(x,u)dx = - J’QG(x,t(//(x))dx (u= t¥(x)),

(2 8
I1r+T1J' G (x, t¥Y(x))dx = + oo, tlmJ' G (x, t¥Y(x))dx = + .
||u|||fl1+wq3(u) = - o0, (2 9
u(x) H

@) = [ 1519000 - Za]a00 - 60,0 Jax

> L. i‘)jgw@(x) |2dx-IQ[G(x,LT)- G (x, 0) Jdx

-2
- La- %)IQWUN(X) fax - [ ox g (x, 1) T(x) ds
> L@ %)IQW 760 Fax- [ [0 [(efo0 [+ boDax (- (@)
> Ta- 2. A 17560 fox - (.
€e> 0
uinjjin(u) =f>- oo, (2 10)
(2 9), (2 10) r>0
sup®(u) < infd(u),
S = {u(x) H°|||u||o,1: r}. du)  Ho(Q)
(11 HIQ ()
12 ® Hi(Q

ux) Ho(Q)

®(u)= 'JZ‘IQ[ |V a(x) |- A a(x) [P1dx- _IQ [G (x,u’+ 0)- G(x,u°) ]dx- J-QG(x,uo)dx

> '12‘(1- %)J.Q |v a(x) PPdx- c|t[* J.QG(x,t(lf(x))dx,
u’ = tW(x), (2 6).
(2 8
t|m[C|'[|2°‘+J'QG(X,t(/r’(x))dx] =+ o,

®(u)  H(Q) , D(u) Ho(Q) e
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— 391 —
© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



Igr. a(x) P (x) dx < O<IQY+,a(x)(l’1+°‘(x)dx;
J.QI‘. L)V (x)dx < O<J'QX W) W (%) dx

L andesnan-. azer , L andesnan- azer
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Solvability of a Sublinear Elliptic Partial D ifferential

Equation at Resonance

H an Zhiqing
(Dept of M ath , Qingdao U niversity, Q ingdao 266071)

Abstract

Thispaper dealsw ith the follow ing elliptic partial differential equation at resonance

Au+ du+ g(x,u) =0 x Q

ulaz: 0,

where Q C R" is a bounded open set w ith snooth boundary and g (x, u) meets the follow ing
condition

|g(x,u) |S c|u |°‘+ b(x) (0< o< 1,b(x) L*(Q).

W e propose a condition w hich is not the standard L andesman- azer condition and an-
sv er partially a question by Figueiredo and M assab0
Keywords elliptic partial differential equation, resonance, L andesnan- azer condition
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