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{Au+ ¥xu)=0 2€Q 0
0] x € 0Q
Q (n21) : [ 2]
(1
, flnu) = ug(x v) L gl )
u . ,
g(xu) A llee™ [41)
A Tee . u g(x u) , A lee , u
g(x u) , Allee
f(x u) Allee , [2] (1) ,
A llee , Q , [5]
flxu)=u(u->b)(c—u)(0< 2b< ¢) ,
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1 f(x w) (ﬂ).~(f4), B, @ , x € By,

A lke 1375
A, A> M, , A< AN, . 0< 2b< ¢ (1)
flu),  f(u) f(0) =f(b) =f(c)=0Q 0<b<cu€
(Qb) f(u)<0 w€ (he) flu)>0Q ( [6-7])
y(u)du> 0. (2)
, flu) (2), (1) . u=0 u=c
u = flu) , Allee flu)
(2) u=c u=0 .
(1) [ u)
f(u) flx u)
Q u
I 2 ° e ew
x € Q ,
[7] .
A lke (1). 1 x (M)~ (#)
flruw) (D) s
(1) w20 f(+,u)€C"(Q)(0< a< 1),
x€ Q f(x *) €EC'(R);
() x€ Q bx), e(x) € C'"(Q)(0< a< 1), 0< b(x) < e(x) <
M, M >0 . f(x0)=f(x b(x)) =f(x c(x)) = Q
(B) x€Q s€ (Qb(x))U (e(x), ) f(xs)<Q
s€ (b(x), e(x)) f(x5) >0
( #) N> Q x€ Qs20f(xs)s<N.
1
()~ (#) (1) , :
1 fo ()~ (B). u(x) Q .9
Q
OT)f(x, s)ds> 0 x € Q
T)f(x s)ds < Q x € 0\Q,
J‘f(ag s)ds .rf(x s)ds x € Q
J flx s)ds<Q x € Q\Q.
. , [8].
2 vEX =Hy(Q), Ty o) = J/(x, u) vdy f(x u) (f1)
~ (). T X
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OT)f(x, s)ds> ( (3)
A>Q (1) 2 )y (1) .
flou), u€ (—oo 0)U (c(x) ®) flxu)=0.
(1) 0S u(x) Se(x), : (1

I (u) = —;ﬁu 1 di - Agf‘(x, w)de F(x u)= Ou‘r)f(ag 5) ds

h(u) X ¢ [68]).  flxu  L() u
(1) , f(x u) ,u Q x
€ Q 0< u(x) < ¢(x).
1.1 Li(u) Pahis-Smale
. X , m€EN Ih(u,) |SC. m~ oo

W 1w )™ 0 B, , OT)f(x, s)ds> Q QCQ
OT'f(x, s)ds> Q x € Q, T)f(” s)ds < Qx€ Q\Qq.

2L (u) ——2J| w, (v) Pde— A J:“(x Uy (x)) de =
—éJI_-"um (x) 7 dv - )\Qﬂ‘ j f(x s)d} e >
—égj‘l.-"um(x) 1 e — )\%[ jﬁ)f(x, s)d} & -

IS

L e e [rmvaxe o, [rmgs<axe o,

/I)\(um) /—ZQJ]_.- U (%) | i )\Q[ OT)f(x’ s)d} de >

Ll ) 1= 2 J;\dx:—;ﬂum(x) 172 M1 Q.

C+ M 1Q 12l (x)II*2 A= maxo<uw)<e | F(x u) |. {um} X

D:X=Ho(Q) X =H'"(Q X , w € X,
Du[9] = Jw Py,

L 1#] = [ 0a = ) ffis w)ed = Duges - Jiuie)

In(u) = }\j(x u)dx.
Ix(u)—Du—JA(u
u=D" [x(u)+D ])\( =D [)\(u)+D J)\(Ll"
o)

{w) o (e {w) “ 2

)
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A lkee
Nw) " Du), 7 e
m” oo L)l T 0
wn = D7 () + D () T 04D () = w7 oo
Palas-Sm ale ‘
1.2
, Lh(u) 2= M 191, I Palais-Smak , infly(u)
, u=0 (1) 1 ) (1) 1 .
infl, (u) 0 . , by u € Ho(Q), ho(u) <
0=hL(0). 0QU (QB,) , u(x)=20 By uo(x) = c¢(x) Wo

Bz\B] 5 Bz B] 5 QDBzD B].

Li(uw) = —égjl-"-uo 1 e — )\Qj:(x, wo ) d =

—ég o |7 dx = )\HJ‘F(x, uo ) dx — )\Qj: F(x uo)de <
_;Q.l--"uo 12 d — )\B'ﬁ"(x, c(x))dx - )\BJ:B (-A)d =
—ég.l_,-uo 12 dx — ABIF(x, e(x))de— M—-A(IBy - 1B, 1)].
c™) of*x)
x€ B, Off(ag s)ds> Q J f(x s)ds , 1 Bo
cft)
By C B, &>0Q By 1> 0 x € B, Off(x, s)ds 2 6. B, ; §1Bo |+

A(IBi 1=1By 1) > 0.
I)\(lLo) <_;QI|-'.-LL0|2C]%— A&lBomBz |— }\.[—A(le |—|Bl I)] =

L I|.--'u0 Pde— MS1Bo l+A(1B, 1-1B,1)].

29
A , hi(uo) < 0 A , (1) 1 ur (x) Li(u ) =
infly (1) < 0.
1.3 (1) 1 u
LECX, R),L(0)=QL(0) =0 Ves>

A>0 L(uo) < 0.
0 § >0 lwll <6,
| (w) = B(0) fw,w] 1< €llw I,
1(0) = 0 1(0) = Q
1 (0) fw, w] = le 1% e — AQIA (x 0Jw’ dv.

fi(x 0) <Q
(O fuww] >[I = Tl
€= 112 lw Il = §
Lw) 2 llwll?2= 82

P= 6 a= 8§ 1 lull = @ Li(u) Za> 0. , L(0) =0
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12 , I w€X Liuw) <0 lul > . , I 1
ua
Li(w) 2a> 0> L(u).
u> (1) 1
14 A (1)
(A, bi(x))
A¢+ Ad’: 0 Q ,
(4)
b= oQ
; Q  Pi(x) > 0. (4) u
(1) ¢1; Q ’
Qy/\lud’l - )\‘l’lf(x, u)]dx = Q.[u¢1|:/\l— }\,Ml] dx = 0.
u
A< AN, (#),
A - MBS A s g
u
A (1 : O
1 11 ,
Au+ Mu(u-b(x))(c(x)—u) =0 Q (5)
u= 0 0Q |
b(x). c(x) C' x€Q 0< b(x) < c(x).

foou) = u(u= bix))(c(x)=u)  (f)~ (8.
of) of)
Oj.f(x,s)dsz OI s(s=b(x))(c(x) —s)ds =

C]’”[— S+ (b(x)+ c(x))s" = b(x)e(x)s]ds=

e(x) . b(x)+ ¢(x) K olx) _ b(x}c(x}gz (%) B
EErE— > K =
0

0 0

la
s

S5l ()] (e(x) = 2b(x ) ).

1, 1 B, C Q B, c(x) > 2b(x), A (5) 2
1 . A<AN (5) . ,

A . (A ®i(x)) (4) . , by by ¢y, ;> 0

by2 b(x) 2 b >0 ¢ 2c(x)2¢ > 0. 1 L 4

0= J(uml - A u)dv = Jud’l[)\(u— b(x)) (c(x)—u)—A Jdv =
Jwbl[— Nb(x)e(x) + Mb(x)+ ¢(x) Ju—- M = A ] de.

)\jb(x) +oo(x)Juld, dv = )\Jb(x)c(x)u¢](lx+ )\Ju3¢ldx+ Q.[u¢ldx.

}»jb(x) +oofx)Jutd, & S A(b, + ¢,) g Wb, dv

}\Jb(x)c(x)u¢ldx > \bc, QJ.u¢ldx,

Mby+ ¢,) |ud de 2 (Mbje,+ A ) Jub de+ }\Ju3¢]dx >
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2 [A(Abje, + A)) J‘u2¢]dx.
Q,
1 ) a® + b 2 2ab.
4\

1

AN —mm———
(b +¢;)" = 4byc
(5)
x€Q (3)

maxe ¢(x), b= minp b(x).

2 flu) = maxeaf(x u) 2f(x u).

(1)
2 [6]
s sy
f(s) =10 (i=12),
f(&))<() s0 < s< 8y
f(s) <Q s1< §< &,
f(s) >0
I/(s)ds<0
3 f (6) (7).Q 1
U

u
{unmz Er&q)xu(x) € (s, $2)
u(x) > 0.

Mby+ ¢,) 22 [N(N b, + A,),

O
(1) . c =
O}(u)<() A> 0
f 1 c 0< s
(6)
(7)
(1) 1

2 (1) (A w ), Ao + M(w ) 2 Aw +f(xw )
= Qw
{Au+?f(u)=0 o )
u=20Q oQ
1 (8) 1 . (8) 1 u w Su
Se 9=0s=b s=¢ f (6) (7), 3 (3
]f(u)du<(1 (D O
2 Jf(u)du<o (3) 1€ Q
(€0 ;r)f(x 9 < 0.
2
1 x€Qc(x)= Lmaxcob(x) 2172 (5) A> 0
O
[9] , Dancer Yan c(x) =1 {xe Qb(x) < 1/2} , (5)

1 b(x)



1380

(1]

[2]

[3]
[4]

[5]

[6]

[7]

(8]
(9]

[ ]

SHI Jun-ping Shivaji Ratnasingham. Sem ilinear elliptic equations w ith generalized cubic non-
linearities[ A]. Discrete and Con tinuous Dynam ical Systen s [ C]. Proceedings of 5th AMS
International Conference on Dynam ic Systems and D ifferential Equations Pom ona CA USA,
2004 798-805
SHI Jun-ping Shivaji Ratnasingham. Persistence in reaction diffusion models w ith weak Alke
effect] J]. Jour Math Biol 2006 52(6): 807-829
Allee W C.The Social Life of Anim als [M]. Boston Beacon Press 1951, 233
Cantrell Robert Stephen Cosner Chris Spatial Ecology via Reaction-D iffusion Equations
[M]. West Sussex Wiley, 2003 411
OUYANG Tian-cheng SHI Jun-ping Exactmultplicity of positive solutions for a class of
sem ilinear problem [J]. Jour Diff Equa, 1998 146( 1): 121-156
Dancer EN, Schm ittK laus On positive solution of sem ilinear elliptic equations[ J]. Proc A-
m er Math Soc, 1987 101(3): 445-452
Clment Ph Sweers Guida Exstence and multiplicity results for a semilinear e lliptic eigen-
value problan [ J]. Ann Scuoh Nom Sup Pisa ClSci, 1987 14(4): 9-121.
[M]. : , 1983 550
Dancer EN, YAN Shu-sen Construction of various types of solutions for an elliptic problem
[ J]. Cale Var Partial Differential Equations, 2004 20(1): 93-118

Existence and Nonexistence of Positive Solntions
of Sem ilinear E lliptic Equation W ith
Inhom ogeneous Strong A llee E ffect

LIU Guan—qi, W ANG waenl, SH I Jun—pingl :
(LY. Y.Tseng Fun ctimmalAnalysisResearch Cexter and Deparm ent of M athen atics,
Harbin Nom alUn iversity, Harbin 150025 P.R. China;
2 Deparm ent of M athem atics, College of W illiam and M ary,
W illiam sburg, VA 231878795 USA )

Abstract A sem ilinear ellptic equation defined on a bounded sanooth dom ain is studied This
type of problam arises from the studies of spatialecolbgymode] and the grow th function in the
equation w as of strong Alke effect and inhan ogeneous It was proved by variational m ethods
that the equation has at kast two positive solutions for a large parameter if it satisfies san e ap-

propriate conditions Sam e nonexistence resultswere also proved

Key words seamilinear equation Alke effect positive solutions existence



