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Abstract

In this article, we considerthe secondorder quasilinear elliptic system of
the form
pUi = Hi(xudy; x2RY;i= 12 5m
with nonnegative cortinuous functions H;. Su cient conditions are given to
have nonnegative nontrivial radial ertire solutions. When H;; i = 1;2; 'm,
behave like constart multiples of jxj ; 2 R, we can completely characterize
the existenceproperty of nonnegative nontrivial radial entire solutions.
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1 Intro duction

This paper is concernedwith existenceand nonexistenceof nonnegative radial
entire solutions of secondorder quasilinear elliptic systemsof the form

pU2 = Ha(jxj)us®;

(1.1) x 2 RN:

8
% p U1 = Hi(jxj)uyt;
: pmUm = Hm(JXj)Uhy 5 Um+1 = Ug;

where ,u = div(jDujP 2Du), jxj denotesthe Euclidean length of x 2 RN, m

2N Lp>1land {>0i=12 ;m, are constarts satisfying 1 » m >
(P D2 1) (pm 1), andthe functions Hi; i = 1;2; ;m, are nonnegative
cortinuous functions on [0;1 ). When p= 2, | reducesto the usual Laplacian.
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An ertire solution of (1.1) is de ned to be a function (uq;us;  ;um) 2 (CHRN)™
sud that jDu;j? ?Du; 2 CY(RN) and satisfy (1.1) at every point of RN. Sud a
solution is said to be radial if it dependsonly on jxj.

The problem of existenceand nonexistenceof nonnegative radial ertire solutions
for the scalar equation

pu = f(jxj;u); x2RN;

hasbeeninvestigated by seeral authors, and numerousresults have beenobtained:;
see,e.g. [3, 6, 7, 10] and referencestherein. In particular, when f has the form
f(jxj;u) = H(jxj)u with > 0 and positive function H, critical deca rate of H
to admit nonnegative radial erntire solutions has been characterized. Howewer, as
far asthe author knows, very little is known about this problem for the system(1.1)
exceptfor the casep; = 2; i = 1;2; ;m. For p; = 2, wereferto [2, 5, 11, 13, 14].
Recerly, in [12], the author has consideredthe elliptic system (1.1) with m = 2
and has obtained existenceand nonexistencecriteria of nonnegative nontrivial ra-
dial ertire solutions. The results in [12] are described roughly as follows :

Theorem 0.1 [12, Theorems 1land 2] Letm = 2. SuppsethatH;; i = 1;2,
satisfy
Cq . C, . .
1.2 ——  Hi(x — X ro>0;, 1=12
(1.2) K i (1x]) X Mo
wher C; > 0; i = 1;2, are constantsand ; i = 1;2, are parameters.
@ If ; i=1;2, satisfy
8
L2 P a2 (P D)2 1) maxf O: Ng and
w3 2w (P D2 D P T8
3 L2t p) a2 (o D2 1) oo :
. axf0; Ng;
> P e (br D2 D e
then the system(1.1) hasin nitely many positive radial entire solutions.
@iy If §; i=1;2, satisfy
8
L 12 pa) 12 (pr D(p2 1) maxt O: Na or
2o A (P Dz 1) A
3 L20a p) a2 (o D2 1) : :
- maxf O; N g;
» P T (br Dz D) e

then the system(1.1) does not possessany nonnegative nontrivial radial entire so-
lutions.
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Theorem 0.2 [12, Theorems 3 and 4] Letm = 2andp; = N; i = 1,2

Supmsethat Hji; i = 1;2, satisfy
Cq . C, . .
o Hi(jx N X ro>1 i=12
N Gogix) 1) N Gogpy ¢ M o
where C; > 0; i = 1,2, are constantsand ; i = 1;2, are parameters.
@I g i= 1;5, satisfy
1( 2 N) 12 (N 1)
% 1 N+ N 1 > N 1 and
_§ , N+ 2( 1 N)> 12 (N 1)2;
N 1 N 1

then the system(1.1) hasin nitely many positive radial entire solutions.
@y If ;1= 1;5, satisfy

2

%lNJr 1( 2 N)<12(N 1) or
N 1 N 1

_§ N + o( 1 N)< 12 (N 1)2;
N 1 N 1

then the system(1.1) hasno nonnegative nontrivial radial entire solutions.

Theorem 0.1 characterizesthe decay rates of H, and H, for the system(1.1) to
admit nonnegative nontrivial radial ertire solutions. That is, under the assumption
(1.2) the system(1.1) hasa nonnegative nontrivial radial ertire solution if and only
if (1.3) holds.

Considering someresults in [11], we conjecture that the conclusion (ii) of The-
orem 0.2 is still érue ewven if the condition for ( 1; ») is weakenedto

1( 2 N) 12 (N 1)
+
2N N 1 N 1 or
; N + 201 N) 12 (N 12
2 N 1 N 1 :

The aim of this paper is to extend Theorems 0.1 and 0.2 to the system (1.1)
with m 3 and to answer the conjecture mertioned above a rmativ ely.
For nonnegatiwve functions f;; i = 1;2, there have beena great number of works
on qualitativ e theory fgr solutions of the elliptic system
< — . . .
p U1 = F1(X;ug;u2); <2 RN
pU2 = F2(X; ug; u2);
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We can nd in many works necessaryand/or su cien t conditions for this systemto
have positive ertire solutions with (or without) prescribed asymptotic forms near
+1 ; see,e.q.[] 8, 9] and referencestherein.

Let us introduce somenotation usedthroughout this paper. Denote

A= 1 m

and
P=(p: D2 1 (Pm 1)

It follows from these de nitions that our assumption is written as A > P. For

any sequence sy;Sp;  ;SmQ, we always make the agreemen that sym+j = sj; | =
1;2; :m, that is, the su xes should be taken in the senseZ=mZ. For real con-
stants 1; o . m, We put
(i+1 Ri+1) i, Civ2  Pi+2) i i+
1.4 L= ; -+ + +
@ = P T . Dz 1)
(i+m 1 Pi+m 1) i i+ i+m 3 i+m 2
(pi+1 DEi+2 1) (Pi+m 2 D@E+m 1 1)
X 3 v )
= i Pt (i+j  Pi+j) % ;
j=1 k=0 Pi+1+ k
and
P i
1.5 i = X
(1-9) B Pe D
i = 1;2; ;m. Sinceour assumptionsimposedon H;; i = 1;2; ;m, take the
forms

lim inf jxj "Hi(jxj) > 0
jxji1

or
lim supjxj "Hi(jxj) < 1 ;
ixjta
all our results are formulated by meansof the numbers §; i; i;i= 12 Tm.

This paper is organized as follows. In Section 2, we consider the existence of
positive radial ertire solutions. In Section 3, we give estimates for nonnegative
ertire solutions of (1.1). In Section 4, we give nonexistencecriteria of honnegative
nontrivial radial entire solutions of (1.1) basedon the results in Section 3.
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2 Existence results

In this section we consider the existence of positive radial entire solutions of
(1.2).

We rst obsenethat (ui;us; ;um) isapositiveradial entire solution of (1.1) if
andonly if the function (vi(r);va(r);  ;vm(r)) = (Ua(ixj); u2(ixj);  sum(ixj)); r =
jXj, satis es the system of secondorder ordinary di erential equations
o < rENEN IR A)0= Hi(nvid s 1> 0 12 m

vX0) = 0;
where®= d=dr. Furthermore, integrating (2.1) on [0; r] twice, we obtain the system
of integral equations equivalent to (2.1) :

2.2
(2:2) Z 1
r pi

S 1
vi(r) = a + st NN O IH ()i (1) Tt ds; r 0 i=12 :m;
0 0

wherea; = v;(0). Thereforea positive radial ertire solution of (1.1) canbe obtained,
under suitable conditions on H;, by solving the system of integral equations (2.2).

Theorem 2.1 Suppsethat Hj; i = 1;2; ;m, satisfy
. Ci .
(2.3) Hi(ixj)) —— xj ro>0;
IX)
whee Ci > 0Oand ;i = 1,2 ;m, are constants. Moreover, for these , |

de ned by (1.4) satisfy
P

P > maxfO;pi Ng;, i=12 Tm:

Then (1.1) hasin nitely many positive radial entire solutions.

Theorem 2.2 Let p; N; i = 1,2 ;m. Supmsethat Hi; i = 1,2 'm,
satisfy
(2.4) HiGK) —— o ro> 1
ixjPi (logjxj)
whee C; > 0and ;; i= 1,2 :m, are constants. Moreover
P > (A P;(pi 1); i=52 ;m:

Then (1.1) hasin nitely many positive radial entire solutions.
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Remark 2.1 (i) When m = 2, Theorem 2.1 reducesto Theorem 1 of [12].

(i) Whenp; = 2, i=12 ;m,and N 6 2, Theorem 2.1 reducesto Theorems
3.1and 3.3 of [13].

(i) Whenp,=N=2i= 12 ;m, Theorem 2.2 reducesto Theorem 3.2 of [13].

Pro of of Theorem 2.1. Without loss of generality, we may assumethat

ro= 1in (2.3). Chooseconstarts a; > 0; i = 1,2, :m, sothat
8 Z, 1
, pi 1 a
% (2aj+1) Hi(s)ds E;
(2.5) 0
Z, =L
M; 2(2a+1) ' max sV IH;(s)ds; G " &,
| | 1 H
| 0 N itoiin 2
where 8
i1
e e L
Mi — |' ll i+l
.S Pi ; pi = N,
pi N
and i;i=12  ;m, arede ned by (1.5). It is possibleto choosesuc constarts

by the assumption A > P. From the de nitions of ; and ; we can seethat

pi it
8 9
. P i < . +§(1((. - _)Nl i+1+k):
P I (A P)(pi+l 1) i P j=1 S pl+l+] k=0 Pi+2+ k 1
8 ( - )9
1 =
- b+ P = (i pa) N X Cime i DPioss ) Y i+1+ k
= +1+ +1+ —
i Y E pi«1 1 - i j i j . 1pi+2+k 1 ;
p X 1( 1 . )
= p it (i+1+j  Pi+1+j) ik
A P o : ) k= 1 Piv2r k 1
é ( - ) 3
p X 2 ' . A
- N _ 4 - o i+1+ K (. )b
Pi it AP 0 (i+1+j P|+1+J)k: Pz k 1 + P( i i)
( : )
_ PCi pm), P X1 (i D ,)Nl i+k
= + + —
A P A P SRR o Pirtrk 1

=1

= P iP> maxfO;p; Ng:
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De ne the functions Fj; i = 1;2; ;m, by
8
<1 0 r 1
Fi(r) = .
orior L
We regard the space(C[0;1 ))™ as Fredet spaceequipped with the topology of
uniform cornvergenceof functions on eac compact subinterval of [0;1 ). Let X
(C[0;1 ))™ denotesthe subsetde ned by

X =f(vi;v2;  5vm) 2 (C[O;1 )M & vi(r) 2aFi(r);r 0,1 i mg

Clearly, X is a non-empty closedcorvex subsetof (C[0;1 ))™. Consider the map-
ping F : X ! (C[0;1))™ dened by F(vi;V2; ;Vm) = (¥1;%; ;¥m), Where
Z, Z g 1
) pi 1 .
vi(r) = a + st NN IH ()i (1) dt ds; r O i=12 :m:
0 0
In order to apply the Schauder-Tychono xed point theorem, we will shav that F
is a continuous mapping from X into itself such that F (X) is relatively compact.
() F mapsX into itself. Let (vi;ve; ;Vm) 2 X. Clearly, w(r) a;r O.
ForO r 1, wehave

Z, Z s pl—l
wir) &+ Hi(tviea (t) 'dt —  ds
0 0
z, z, i
a + Hi(t)(2aj+1 Fi+1 (1)) 'dt ds
0 0
Z, sis
= g+ (2ai+1)i Hi(t)dt
0
a; .
a+ <2 i=12 m
Forr 1; we then write
z, Z, Z -
wr)= a+ + st NN U IH () v (1) dt ds
0 1 0
a+ i+ 1o
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A similar computation shavsthat 11 a=2; i = 1,2, ;m. Whenp; N, we
seethat

Z, Z -
I2 st NN IH()@aaFia (D) tdt - ds
1 0
Z, Z, Z. 1
1N . . ra Pi 1
st T (2a41) ' tN O Hi()dt+ (2ai4) TG tN 1 ita ia gy ds
1 0 1
Z, Ci pillzf Tt v
2(2ai41) ' max tN IH;(H)dt; s Al ds
0 N it 1
. ! N 1 Ci 5T P it iin
Mi 2(2a+1) " max t Hi(t)dt; r pi 1
0 N i ii+l
'rpl |p+ ]i-i+1 _ alr |
2 2
When p; > N, we seethat
Z, Z, 1
1N N 1 ) Pi
I2 sfi 1ds t “Hi(t)(2a+1 Fi+1 (1)) 'dt
1 0
Z, Z, 1
pi_ N pi 1
MirP T (2ai,1) ' tN MHi(t)dt+ (ai.g) TG tN Pt
0 1
b T T c N e, AT
Mir? T  2(2a+1) ' max tN tH;(t)dt; r itoiin
0 N it
a Pt iin q
—r p;i 1 = —r i
2
Thus we obtain
3 a _ .
v (r) Sat E'r o 2ar i r 1 i=12 m:
Therefore, F(X) X:

() F is continuous. Let f(vq;Vvyy; ;vm;|)g|1:1 be a sequencein X which
convergesto (vi1;Ve;  ;Vm) 2 X uniformly on ead compact subinterval of [0; 1 ).
We put Z,

() =rt N SN Hi(s)Visg(s) Tds
0
and z

(M=t SN (v (9) 'ds:
0
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Then we have

Z r
Joa(r) i(r)] Hi(s)jVi+1:(S) " Vi+1(s) 'jds:
0
Let R > 0 be an arbitrary constart. Sincefv;; gllzl; i=12 ;m, corverge
to v; uniformly on [O;R], it follows that f g|1=1; i = 1,2, ;m, corvergeto
1 1
i uniformly on [0;R]; and hencef i‘;’I‘ 19|1:1; i =12 ;m, corvergeto '

uniformly on [0; R]. From this fact gnd
r

M) WO (9 (97 ds
we canseethat fw,gl,; i =12, ;m, corvergeto v uniformly on [0;R]. These
imply that fw,gt,; i = 1,2, ;m, corvergeto v uniformly on eah compact
subinterval of [0; 1 ). Therefore F is continuous.
(I F(X) is relatively compact. It is su cien t to verify the local equicortinuity
of F(X), sinceF (X) is locally uniformly boundedby the fact that F(X) X. Let

(v1;Vvo; ;Vm) 2 X and R > 0. Then we have
Z, N 1 | ﬁ
Hi(s)Vi+1(s) 'ds

wXr) =

=1lw

Z g 1

HiRasFa (9) 'ds ~ <1; i=L2 m

Obviously, theseimply the local boundednesofthe setf (v9;v9;  ;vd)j(vi;ve; Vi) 2
X g. Hencethe relative compactnesof F (X ) is shawvn by the Ascoli-Arzela theorem.

Therefore, there existsan element (v1;Vy; iVm) 2 X sudh that (vq;Vy; iVm) =
F(vy;vo; :Vm) by the Schauder-Tychono xed point theorem,that is, (v1;V2; 'Vm)
satis es the systemofintegral equations(2.2). The function (u1(x);u2(X);  ;um(Xx)) =
(va(xj);v2(ixj);  ;vm(jxj)) then gives a solution of (1.1). Sincein nitely many
(a1;a2;  ;am) satisfy (2.5), we can construct an in nitude of positive radial ertire
solutions of (1.1). This completesthe proof.

Pro of of Theorem 2.2. Without lossof generality, we may assumethat ro = e

in (2.423. Take constarts a; > O; i = 1;2; :m, sothat
% ) z € Pi#l aj
e (2a+1) ' Hj(t)dt -

0 2

VAR 1
§ . , Ci P 1 Pt
> 2(2a i ma tP IH;(t)dt; ! =
(2ai+1) X o i(1) 1 T+ i 2
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It is possibleto take sud constarts by the assumptionA > P.

De ne the functions Fi; i = 1;2; ;m, by
8
< 1; 0O r e
Fi(r) =,
© (logr) i, r e

Considerthe set
Y = f(vi;va;  ;vm) 2 (C[0;1 )™; &  vi(r) 2aFi(r);r 0,1 i mg

andthe mappingF : Y ! (C[0;1 ))™ dened by F(vi;v2;  ;Vm) = (Y0¥,  ¥m),

where 7 )

r S T

A
Pi

vi(r) = a + st NN IH ()i (1) dt ds:
0 0

Obviously, the set Y is closedconvex subsetof Frechet space(C[0;1 ))™. We rst
showv that F(Y) Y. Let (vi;vo;  ;Vvm) 2 Y. Clearly, w(r) a&; r 0. For
0 r ewehave

Zr ZS ﬁ
w(r) a+ Hi(t)vica (t) 'dt ds
0 0
Ze Ze o
aj + Hi(t)(2ai+1 Fis1 (1)) 'dt ds
0 0
Ze p,l—l

= a+e (2a+1) ' Hi(t)dt
0
q; .
a+ <2 i=12 m

Forr e, wethen write

4 Z Z 1

e r S poT
wir)= a+  + stV N MHviea (1) 'dt T ds
0 e 0
a+li+ 1o
A similar computation shavs that 11  a&=2; i = 1;2; ;m. The integral I, is
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estimated as follows:
Z 1

r S

i1
I, SL PP IH (vieg (1) Tt ds
e 0
Z, Z, 1
1 C1 . Pj
s “ds tP TH(t)vi4q (1) dt
e 0
Z, Z, -
(2ai+1) ' tP H(t)dt+ (2ai+1) "Gt (logt) it iiidt | logr
0 e
Z, C =io
2(2a541) ' max tP IH;(t)dt; ! (logr)t i+ i 7
0 1 i+l
a; Pi if’ :IL i+1 _ a; .
E(Iogr) P = 2(Iogr) :
Thus we obtain
3 a . . .
v (r) 5%+ E(Iogr) o 2a(logr) ', or e i=12  ;m:
Therefore, F (v1;Vz; iVm) 2 Y.

The continuity of F and the relative compactnessof F (Y) can be veri ed with-
out dicult y, and so by the Schauder-Tychono xed point theorem there exists
(v1; V2 iVm) 2 Y suc that (vq;Vvy; iVm) = F(vy;vo; iVm). It is clear that
this xed point (v1;Vvo;  ;Vm) givesriseto a positive radial ertire solution of (1.1).
The proof is nished.

3 Growth estimates for nonnegativ e entire solutions

In this section we consider estimates for nonnegative radial erntire solutions of
(1.1) which will play an important role to prove nonexistencetheoremsfor nonneg-
ative nontrivial radial entire solutions.

Theorem 3.1 Suppsethat H;j; i = 1;2; ;m, satisfy
(3.0) HilxD) 5 X re> O,
IXJ
wher C; > 0 and ; are constants. Let (uq;uy; ;Umn) be a nonnegative radial
entire solution of (1.1). Then u;; i = 1;2; ;m, satisfy
(3.2) ui(r) GCir ' at 1;
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whee Ci > 0; i = 1,2 :m, are constantsand ; i = 1;2; ;m, are de ned by
(1.5).

Theorem 3.2 Letp; = N; i = 1,2 ;m. Supmsethat Hi; i = 1,2 'm,
satisfy
(3.3) Hi(1x0) S re> 1

. i TN o 0 )

' jxjN (logjxj)

where C; > 0 and ;| are constants. Let (ug;up; ;Um) be a nonnggative radial
entire solution of (1.1). Then u;; i = 1;2; ;m, satisfy
(3.4) ui(r) Ci(logr) ' at 1;
whee C, > 0; i = 1,2 :m, are constants, and i; i = 1;2; :m, are de ned
by (1.5).

Pro of of Theorem 3.1. Let (ug;up; ;Um) be a nonnegative radial en-
tire solution of (1.1). We may assumethat (uj;us; ;um) 6 (0;0; ;0). Then
(ug;up;  ;um) satis es the following systemof ordinary di erential equations
t.p

< (N Hum)iP 2udr) = N Hi(NDUsa () T or > 0;

i= 12 m:
u’0) = o;
Integrating (3.5) over [0;r], we have
Z r
N LU 2udr) = SN Hi()ua(s) ds; i= L2 m:
0

Hence, we seethat uio(r) Oforr 0. Integrating (3.5) twice over [R;r]; R 0,
we have

3.6
(3.6) z. . L
ui(r)  ui(R) + s NN TH (uie () Tdt T ds; i= 12, m:
R R
Sinceu;; i = 1,2 ;m, are nonnegative and nontrivial, there exists a point x 2
RN sudh that uj,(r ) > 0; r = jx j for someig 2 f1;2; ;mg. We may assume

that r ro. Thereforewe seefrom (3.6) with R = r that uj(r) > Oforr >r ;i =
1,2 ym.
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Let us x R > r arbitrarily . Using (3.1) and the inequality

N 1 N 1
E } R t s 3R
S 3
in (3.6), we have
|
Z, Zg 1 N1 T
ui(r) ui(R) + = Cit "uj+ (t) 'dt ds
R R 3
i Zr Zs ﬁ
CR r 1 Ui+ (t) "dt ds; R r 3R;
R R
whereCi > 0; i = 1,2 ;m, are someconstarts independent of r and R. From

now on, we use C to denote various positive constarts independert of r and R as

we will have no confusion. Put
Z Z 1

i r S |7
37)  fi(r)=GR #1 s () dt T ds; R 1 3R
R R

Clearly, fi; i = 1,2 ;m, satisfy
ui(r) fi(r); R r 3R;
fi(R)= fAR) = 0;
z 1

r —_—

i1

fqr)=CGR T  uwm(s)'ds = O R r 3R
R
f%)>0 R<r 3R;
and

(3.8) (fANP H° = CR ‘uia(r)
CR fiza(r)'; R r 3R:

From (3.7) and the monotonicity of u;, we seethat
i i _Pi
(3.9) fi(r) CR 7 Tujsp(R)P I(r R)PI; R r 3R:

Letus x i 2 f1;2, ;mg. Multiplying (3.8) by f%,(r) 0 and integrating
by parts the resulting inequality on [R + "; r]; " > 0, we have

fA AN 1 CR i(fia(r) "t fa(R+ ") ), R+ 1 3R:
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Letting " ! 0, we get
j+1

_1
fANf8, ()P T CR ¥ 1f.+1(r)p. T R r 3R:

Multiplying this inequality by f %; and integrating by parts on [R + "; r] and letting
"1 0, we obtain
_Pi i i+ Pi
fi(r)fS,(r) T CR # Ifiq(r)? 1; R r 3R:
From (3.8), we have
i i Ci+tpi) i a

(FO,)P 1 HFO, () F T CR W () mT; R r 3R

Again, multiplying this relation by f %, and integrating by parts on [R + "; r]
and letting " ! 0 twice, we get

Pi i 1 4+ Pia
fi a()fSq ()& e m e

i i1 [ CitPi) i 1 Pi_ 1
CR i Dlpi 2 D pi 1 1f +l(r)(p' O(pi 1 D P 1 R r 3R:

From (3.8), we obtain

0 pi 2 10f0 (plllxplI 21) p'pvlil2
(fi" o(r) ) Fipg (r) @ D 1

i1 2 i1i2i2 Ci*Pi) i 1§ 2, Pi 1 2
CR ®i bri 1Y pi 11 fiva (r) (pi D(pi 1 1) i1t R r 3R:

By repeating this procedurewe get
(3-10)(f 0 (m 1)(r)P| (m 1 1)Of|+1 (r)Ki

= (fo.(P HEFLL M CR N (M R 1 3R;

where 8 9
X 1< ny 1 i K =
K. - p . I ’

! (o U o) Ptk 1;
8 9
) 1< ny 1 ) =

Li= i (1 i I 1 Tl

J=l - p|+l k )
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and 8 9
A ¢ 1< L' 1 : =
Mi= e MR IO E
mj; 1 7 -
j=0
— A(pi+|:l> 1) + K
Multiplying (3.10) by f2,(r) 0 and integrating by parts on [R + ";r] and
letting " ! 0, we have
M+l Lj
(3.11) fO,(Nfisa(r) KiPisr  CR KiFPisi; R<r 3R:
Since(M; + 1)=(K; + pj+1) > 1, we can set
Mi+1 . _ (A PXpa 1)
Ki+pe (Ki + pi+1)P
Integrating (3.11) on [2R; 3R], we get
Li
fiui(2R) @ CR Kitpia 7
From (3.9) with r = 2R and this inequality, we have
ui+2(R) CRY;
where
_pa 1 Li 1+ (i+1 Pi+1) i
;= AL b
i+1 i Ki+ pi+1 pi+1 1
From the de nitions of Ki; L;j and ;, we seethat
pi«r 1 (A P)(i+1  pi+1)
I i1 i (Ki + piar) P P
2 8 9 3
_ P rXK(__ o )nYl ik L ACi+s p+)g
7“.1(A P) j:1: ij+l ij+l - Piel K 1; P
2 8 9 3
_ P 4@(2<(__l p__l)nyl ik, (irz Pi+2) iv1g
i-1(A P) j=0: Iyt (N - pPi+1 k 1; p+2 1
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2 8 9 3
= 4r)(2< ny2 =

- o . ik . .5
A P)pre D j:O: (i ji+1 P ]+l) - b« L + 42 Pi+2
_ P (vt Pi+1) i i1 i me2
(A P)pi+2 1) (pi+2 DE 1) (B me3 1)
(i P)i1iz i m+2 +(im+4 Pi m+4) i m+3 i m+2
(P DmEi1 1) (pms 1) (P m+a )P mez 1)
(i me3 P m+3) i me2 , _
+ b mes 1 + 42 Pi+2
2 3
(A P)pz 1) T T haec 1
P i+2

(A P)pivz 1)
Therefore we obtain (3.2) by the de nition of ;. Thusthe proof is completed.

The next lemma is neededin proving Theorem 3.2.

Lemma 3.3 Letp; = N; i = 1,2 ;m, and (uq; uy; ;Um) be a nonngyative
radial entire solution of (1.1). Then u;; i = 1,2 ;m, satisfy
Z, 1

r N1 _ N 1
ui(r) u;i(0) + sV IHi(s) log S Ui+ (S) 'ds cor 0O
0

Pro of. Let (ui;uz; ;um) be a nonnegative radial ertire solution of (1.1).
Then u;; i = 1;2; ;m, satisfy the following system of ordinary di erential equa-
tions

8

<N AN 2ufr)®= Y HID U () e 0

=12 ‘m:
uX0) = o;

Integrating these equationson [0; r] twice, we have

|
Z ZS N 1 -

r
i(0) + L HIOUa® e ds
0
z. z, .

Ui (0) + (s;)dt | ds; 1 O
0 0

ui(r)
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where 8

< st NN IHi(Duj+e () 7 for 0t s;
i(s;t) = .
-0 for t> s:

Using Mink owski's inequality (cf. [4, p.148]), we seethat
Z

L Z, 1 z, z b

N 1 r r 1 N 1 N 1
i(s;t)dt ds i(s;t)N 1ds dt ;o 0
0 0 0 0
Then we have
Zr Zr 1 N 1 !ﬁ
ui(r) u; (0) + i(s;t)¥ 1ds dt
0 0
Zr Zr 1 : N 1 I Nll
= u((0)+ s UH ()N Tujs ()N 1ds dt
0 t
Z, PN 1 | 1
= ui(0) + th THi(t) log Uisa (t) 't
0

Thus the proof is nished.

Pro of of Theorem 3.2. Let (u;;u2 ;um) be a nonnegative radial ertire
solution of (1.1). We may assumethat (ui;u,  ;um) 6 (0;0; ;0). As in the

proof of Theorem 3.1 we seethat ui(r) > O; r r;i=12 ;m, for some
r >ro.
Let us x R r arbitrarily . From Lemma 3.3, we seethat u;; i = 1;2; 'm,
satisfy
Z, r N 1 NI
(3.12) ui(r)  u;(0) + ) sV 1Hi(s) Iogg Ui+1 (S) Tds
z r N1 1
RsN Hi(s)logr logs)N lujs1(s) ids cor e
€
Let logs=t; logr = . Then (3.12) becomes
Z 1
ui(e) NHiE) O tupae) dt s R i=12 m
R
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Now we discussonly on the interval [R; 3R] for a momert. Let R 3R.
Then, from (3.3), we have

Z 1

ui(e) Gt '( ON tug () idt v
R
z 1

. ) N 1
CGR ' (O lupg(e) ‘dt . R 3R;
R

where C; > 0 are someconstarts independert of r and R. From now on we usethe
sameletter C to denote various positive constarts.

De ne the functions fi; i = 1;2; ;m, by
Z
(3.13) fi(t)=GR " ( ON lusn(é) id; R 3R:
R
Then we seethat f;; i = 1;2; ;m, are of classCN[R; 3R] and satisfy
u(e) fi()¥1 R R
fi(k)(r) 0, R 3R; fi(k)(R) =0 k=012 ;N 1
and
(N) - m i
(3.14) f00) CR 'uj+1(e)
CR fin()"'1; R 3R:
From (3.13) and the monotonicity of u; we have
Z
(3.15) fi() CR ui+1 (e (N ldt
R
CR i( RNuuaE® i R 3R:

Letus x i2f1;2 ;mg. Multiplying (3.14) byfio+1 and integrating by parts
the resulting inequality on [R; ], we have

fNDO% () CR ()T R 3R:
By repeating this process(N 1) times, we get
BOSON  CR g ()v 1™ R 3R:
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From (3.14) we have

N

i1 i1
N 1 CR N1

) i1, N
D ()0 T

FM O ()

K +NYN 1M

R 3R:
Multiplying this inequality by f 3, and integrating by parts N times on [R; ], we
have

N i i i1, N
fi 1% ()TN CR T () o w N R 3R:
From (3.14) we have
Ni1i 2, Nijo2
% () o0z T
i1 2 i 1i2 @ ii1i 2, Niii2,Njo?2
CR ~ (N p? N 1 P () DB (N 12 NT- R 3R:
By repeating this procedurewe get
N )
316) N O ()F
= fi(+Nl)( ) ()5 CR Mfia ()M R 3R:
where 8 9
X 1< N ny 1 =
= W T e
j=1 k=]
8 9
1< 1 =
Li=rX Ll)-w i k.t
j=1 (N ™ k=j ;
and
ny 1
- 8 9
. ¢ 1< ny 1 =
Mi = (J|\_|071)m+ . (NNW i K.
j=1 "’ k=] ’
A
= ———*Kj:
(N pm
Multiplying (3.16) by f %, and integrating by parts (N 1) times on [R; ], we
get
0 A (N pm 1 L
fig ()fisa () ®rmw D

CR k"N, R< 3R:
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Integrating this inequality on [2R; 3R], we have

A (N 1M L

fi+1 (QR) Ki+N)N DT CR 7Ki+iN+1:
From (3.15), we get
w pm " A Ny °
Usp (€R) i1 RA v om b Kiv g in
From the de nitions of K; and L;, we seethat
A( i+1 N)
Li Ki+7(N I i+1
8 9 8 9
1 1 = 1 1 =
XIS Y - ) 1< N ”‘Y_k+A(i+1 N)
= N DT i K. N T ke T m
j=1 8 (N l) k=] ! 9 j=1 (N 1) k=] ! (N 1)
2 1 =
_ X2 (i NV _ L _inCivz N) ACis N)
Lt (NI bk N 1 (N 1)m
8 8 99
_ i+1<. N+rX2<(i+1j N)WZ' -
- N 1: i+2 W i k..
j=0 k=] T
_ i+1 . N+(i+1 N) i i1 i(m2)+(i N) i 12 i (m 2)
TN 1 2 (N 1m 1 (N 1)m 2
c oy Gimaa N)ime ime2  Cimea N) i meo
(N 1)2 N 1
8 ( _ ) 9
1 =
_ 1 X ( i+2+j N) Y
= N 1 2 N + W i+2+ k.
' j=1 k=0 '
= i+l 2.
N 1°

Therefore we seethat

i+ (N T 1 i+2
U2 () 1T CR™ A ™ ™

Thus we obtain
oo™,

Ui+2(e) C AWM at 1; i=12 m:

Hencewe obtain (3.4) since = logr. The proof is completed.
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4 Nonexistence results

In this sectionwe study the nonexistenceof nonnegative nontrivial radial ertire
solutions of (1.1).

Theorem 4.1 Suppsethat Hj; i = 1,2 ;m, satisfy
. Ci .
(4.1) Hi(ixj)) —— xj ro>0;
IX)
whee C; > 0and ;; i= 1,2 :m, are constants. Moreover
A P

i Tmaxfo; pp Ng for some i2f1;2 ;mg:
If (ug;uz;  ;um) is a nonngyative radial entire solution of (1.1), then
(ug;uz;  ;um) (00, ;0

Remark 4.1 (i) Whenm = 2, Theorem4.1reducesto Theorem 2 of [12]. Howewer,
the proof presened hereis simpler than that of Theorem 2 of [12].

(i) Whenp; = 2, i =12 ;m,and N 6 2, Theorem 4.1 reducesto Theorems
2.3and 2.50of [13].

Theorem 4.2 Letp; = N; i = 1,2 ;m. Supmsethat Hi; i = 1,2 'm,
satisfy
(4.2) Hi (i) U R

. i TN o 0 y

' jxjN (logjxj)
whee C; > 0and j; i= 1,2 :m, are constants. Moreover
A (N 1M .
; W for some i 2 f1;2; ;mg:

If (ui;uz2; ;um) is a nonnegative radial entire solution of (1.1), then

(u;u2;  ;um)  (0;0;  ;0):

Remark 4.2 (i) Theorem 4.2 shows that the conjecture stated in the introduction
is true.
(i) Whenp, =2, i=1,2 ;m, Theorem 4.2 reducesto Theorem 2.4 of [13].
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We give an exampleto show the sharpnessof our results.
Example . Let us considerthe elliptic system

8
us = 71 u,?;
P @)
up = 71 Uq?;
P2 2_(1+jxj)2 3 "
(4.3) _ X2R"Y;
Up = 1t u,m;
N )
where N L, p>1 ;>0 i=12 ;m, areconstarts satisfying A > P.
Since
Ci 1 Ci . .
—; X L =12 im
Xptoo @+ gxp) T xj
hold for somepositive constarts C; and Cj; i = 1;2; :m, we can seefrom Theo-

rems2.1and 4.1that a necessaryand su cien t condition for (4.3) to have a positive
radial ertire solution is

P .
P> maxfO;p; Ng, i=12 m:

Pro of of Theorem 4.1. Let (ug;uy; ;Un) be a nonnegative nontrivial
radial ertire solution of (1.1). From Theorem 3.1 and its proof, we see that
ui(r) > 0; r r;i =12 :m, for somer > rgandu; i = 1,2 'm,
satisfy
(4.4) ui(r) Gr' atl1; i=122 ;m
for someconstarts C; > 0; i = 1;2; Tm.

If there existsanig 2 f1;2; ;mg such that

P
< maxfO;pi, NGg;

io

then we can seefrom the de nition of ;, that

8 -
2 i, <0 if pi, N;

P, N . :
> io<h if pi, > N:
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If pi, N, thenit isfound that lim;1 uj,(r) = 0. On the other hand, sinceu, is
nondecreasingand uj,(r ) > 0, we have

Uip(r)  Uj(r)>0;, r r:

This is a cortradiction. If p;, > N, then integrating (3.5) on [0; r] twice we have

VA Z 1
r 1 nN S . ploil
Ui, (r) = uj,(0)+  sPio * tN IH (DUujg41 (1) odt ds
0 0
Zi 1 Z, b —
sPio 1ds tN Hio (t)Uige (1) fodt °
r 0
Z r 1 ( pi N Pig N )
i 1 - 1 'o —
= tN lHio(t)Uio+l(t) o dt o 7plo rPio * I’plo '
0 Pig N
piO N

CrPio': r E>r

for someconstart C > 0. This cortradicts to (4.4) with i, < (pi, N)=(pi, 1).
It remainsto discussthe casethat

A P .

i Tmaxfo;pi Ng =12 ;m:

From the assumptionof ;, there existsanig?2 f1;2; ;mg suc that
A P
i, = —=— maxfO;p, No
P
Without lossof generality, we may assumethat ip = m, that is,
A P .
i Tmaxfo;pi Ng i=12 ym 1

and A P
m= 5 maxfO;pm Ng:

We rst obsene that

mxi l( le ' )
(4.5) i (Pi+j i+j) % + minfp;;Ng
j=1 k=0 Pi+1+ k
myi 1 )
+ maxfOpm Ng — k. i=12 m 2
k=0 Pi+1+ Kk 1
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and

(4.6)

m 1maxfO;pm Ng
Pm 1

m 1 + minfpn 1;Ng:

In fact, from the de nition of ;, we obtain

X 1 1 " )
( i+] pi+j) ; + P+ maxf O; p; Ng
i=1 k=0 p|+l+ k l
mxi 1 w1 le "
@ + A (ivj Pivj) ———— 1
j=1 j=m i+l k=0 Pi+1+ k
myi 1 )
(m  Pm) K TPt AP maxtop Ng
k=0 Pi+1+ Kk

A P
Si1 S Sztpi+t maxfO;pi  Ng:

From the assumptionof , we have

% 1t i N
m  Pm= ((m+j  Pm+j) m* 1t maxf0;pm Ng:
j=1 K=o Pm+1+ k
Substituting this relation to Sz we have
¢ 1( 1 ) myi 1 '
Sz = ( m+j  Pm+j) mek 1 . - 1
i=1 K=o Pm+1+ k K=o Pitl+ k
P myi 1 )
maxfO;pm Ng _i+k
P k=g Pitl+ k 1
) ¢ 1( m N+l ' )
= ( m+j pm+j) %
j:l k=0 p|+l+ k
P myi 1 )
maxf0;pm Ng itk
k=0 Piri+ k1
2my i 1 ( ]Y 1 . ) A P myi 1
= (ivj Pj)  ——— +—5—mad0pn Ng
j=m i+l keo Pi+l+ K k=0

EJQTDE, 2002No. 16, p. 24

i+k

Pi+1+ Kk

1



X 1 ( 1 ) 2y i 1( jy 1

i+k i+k
— (s Pisi) I+ (s Disi)
j=m i+1 . . k=0 Pi+1+k 1 i=m '+ "+ K=0 Pi+1+ k
=) myi 1 )
+ maxfO;pm Ng Ik
oo Piriek 1
mxi l( j+w 1 " )
= S ( i+j pi+j) %
i=0 K=o Pitl+k
=) myi 1 )
+ maxfO;pm Ng itk
k=0 Pi+1+k 1
A A A P Yt
= S S (i o)t maxfO;pm Ng LS
P P o Pirrk 1

Thus, we obtain

A A A P
i B 1 Sl+5(i pi)+ pi + maxfO;pi Ng
myi 1 )
%maxfo;pm Ng %
k=0 Pi+1+ k
namely,
myi 1 ]
0 S+ i pi+maxtO;pp Ng maxfOpm Ng ik
k=0 Pi+1+ k 1
mxi 1 N oo )
= (i+j Pi+j) ———— + ; minfp;Ng
i 1
i=1 k=0 Pi+1+ k
myi 1 )
maxfO;pm Ng k.

! 1'
k=0 Pi+1+ k

Therefore we obtain (4.5). Similarly we obtain (4.6). From the above computation
we seethat if

i > P maxfO;pi  Ng;

then "<" holdsin (4.5) and (4.6), and if
A P
= 5 maxfO;pi Ng;

then "=" holdsin (4.5) and (4.6).
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From now on, the letter C denotesvarious positive constarts independen of r
and R. Integrating (3.5) twice over [r ;r], from (4.1), we have

Z, Z L
(4.7)uj(r) ui(r )+ st N tN TH;(t)ujsq (1) Tdt ds

Pi
r r

Z 1

S pi 1 .
C st N N L iy (1) Tt ds; i=12 :m:
r r
In what follows of the proof the argumert is divided into two casesaccordingto pm.

() Let pn N. We rst considerthe casethat
A P
m 1= Tmaxfo;pm 1 Ng

Then from (4.6) we seethat , 1 = minfpy, 1;Ng. From (4.7) with i=m 1we
have
zZ, Z 1
m 1 . . Pm 1 1
Un 1(t)  Cup(r )Pm 1 1 st N N 1 minfpm 1Nggy ds:
r +1 r

Therefore we seethat, for p,, 1 < N
Z 1

Zr
Pm 1 1

S
um 1(r) C ) st N (N 1 Pmoage ds
r + r

Clogr; r ri>r +1;

forpm 1= N
Z Z 1

Pm 1 1

S
Um 1(r) C st Nt gt ds

r +1 r

1
C s 1(logs)Pm 1 1ds

r +1

Pm 1
C(logr)fPm 11 r ry>r + 1
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and forpm 1> N

Z, Z 1
u C LN gt "t
m 1(r) s t “dt s

Zrr+l r

1 N 1
C sPm 1 l(logs)Pm 1 1ds
r +1
Pm 1 N

Pm_1 N 1
Crem 1 l(logr)km 2 t; v ry>r + 1

Here, the last inequality is given by integration by parts. On the other hand, from
(4.4) with i = m 1 and the de nition of 1 we seethat

8 -

2 C if pm 1 N;
Um l(r) > Pm 1 N

Crpm 121 if py 1> N

for larger > r . This is a contradiction.
Next we considerthe casethat

A P
m 2= TmaXfO;pm 2 Na

Then we seefrom (4.5) with i = m 2 and (4.6) that

_ (pm 1 m 1) m 2
9=

m 1< minfpn 1;Ng and + minfpm 2;Ng:

Pm 1 1
From (4.7) with i = m 1 we have
Z Z 1
_m 1 —F s Pm 1 L
Un 1(r)  Cum(r )Pm 2 * st N N1 omoagt ds
r +1 r
ZI‘ 1 m 1
C sPm 1 1ds
r +1
Pm 1 m 1
Cr Pm 1l ¢ ri>r + 1L
From this estimate and (4.7) with i = m 2 we obtain
Zr 1NZSN1 m2+m2(pm1 m 1) pmlﬁ
Um 2(r) C [ t Pm 1 1 dt ds
ri+1 ra
Z, Z 1
- C S1 N tN 1 minfpm 2;Ngdt Pm 2 ldS'
ri+1 ra
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Therefore we seethat forr ro>r;+ 1

8
% Clogr if pm 2< N;
Pm 2
Um 2(r) C(logr)pm 2 * if pm 2= N;

% Pm 2 N 1

© CrPm 2 I(logr)Pm 2 T if pn 2> N:
On the other hand, from (4.4) with i = m 2 and the de nition of , > we see
that 8

< C if pm 2 N;
um Z(r) . Pm 2 N

Crem 21 if pn 2> N;
for larger r . This is a cortradiction.
Similarly, supposethat there existsanig 2 f1;2; ;mg suc that
A P
ip = Tmaxfo; pi, Ng
and

P L
P> maxfO;p; Ng; i=ig+ 1 m 1

Then we seefrom (4.6) and (4.7) with i = m 1 that

Pm 1 m 1
Un 2(r) Cr Pm 1t v v ry>r1r + 1
From this estimate, (4.5) with i=m 2, (4.7)with i=m 2 we have
Zr 1NZSN1 m2+m2(pm1 m 1) pmlzl
Um 2(r) C S t Pm 1 1 dt ds
ri+1 ra
r I m2, m2Pm 1 m 1)
C sPm 2 1 (Pm 1 D(lPm 2 1 (g

Pm 2 m2+m2(pm1 m 1)
Cr Pm 21 Pm 12 DPm 2 D - y ro>rq+ 1

By repeating this procedure, we get a sequence r; gjmzzio 1 such that

ui(r) Cri; r o rj>r 1+L i=m 2m 3 ig+ L
where 8 L | | o
1 ) Ral IYl i+k =
I pi 1: P I j=1 (pl+l I+J)k=0 Pi+1+k 1
— Pi it i+1 ,
pi 1
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From this estimate, (4.5) with i = ig, (4.7) with i = ig we have

|
Z, VAN ’ piol 1
ui,(r) C st N tN 1 o™ o io*t gt ds
'm ig 1+l 'm ig 1 |
Z r z s ) ' piol 1
= C S1 N tN 1 minfpiy;N 9dt ds:
'm ig 1+l 'm ig 1

Therefore we seethat forr rm ;> rm i, 1+ 1

8
% Clogr if pi, < N;
Ui, (r) C(Iogr)"'o Pip 1 if pi, = N;
E Pig N
CrPio ! (Iogr)"'o oif pi, > N
On the other hand, from (4.4) with i = ip and the de nition of ;, we seethat
8
2 C if Pio N;
uIO(r) > piO N

CrPio * if pj, > N;

for larger r . This is a contradiction. Thus the proof is completed for the case

Pmn N.
(i) Let pn > N. Then, integrating (3.5) on [0; r] twice, we have
Z, Z g 1
_ 1 N N 1 pm 1
(4.8) um(r) = un(0)+ Spm 1 t Hm(Hu(t) ™dt ds
0 0
Z r i N Z r L T
sPm Ids tN TH L (Hu(t) mdt
r 0

pm_N

Crem T; 1 r1>r1":
Let us considerthe casethat
m 1= %maxfo;pm 1 Ng
Then from (4.6) we seethat

m1= l(p’“lN)+ minfpn 1;Ng:

Pm
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From (4.7) with i = m 1 and (4.8) we have

Z, 1NZSN1 +_m_1(pm N) ﬁ
Um 1(r) S t mo1 pm 1 dt ds
ri+1 ra
Z, Z 1
— gl N N 1 minf pm 1N gt Pm 1 ds:
ri+1 ra
Therefore we seethat forr ro>rq+ 1
8 .
% Clogr if pm 1< N;
Pm 1
Um 1(I’) C(lOgr)pm 1 1 if Pm 1= N,;
§ Pm 1 N 1
Crfm 1 1(logr)Pm =1 if pn 1> N:
On the other hand, from (4.4) with i = m 1 and the de nition of , 1 we see
that 8
< C if pm 1 N:
Um 2(r) . Pm 1 N

Crem 11 if pn, 1> N;
for larger r . This is a contradiction.
Using similar argumerts asin (i), we can get a cortradiction for the casethat

A P .
= Tmaxfo;pi0 1 Ng for someipg2fl;2 ;mg;

io
and

P o .
P > maxfO;pi 1 Ng, i=ig+ Lig+ 2 m 1

The proof is nished.

Pro of of Theorem 4.2. Let (uy;uy; ;Umn) be a nonnegative nontrivial ra-
dial ertire solution of (1.1). From Theorem 3.2 and its proof we seethat u;(r) >
Oor r;i=12 :m, for somer > rgandu; i = 1,2 ;m, satisfy
(4.9) ui(r) Ci(logr)' at 1;
whereC; > 0; i = 1,2 ;m, are constarts. If there existsanig 2 f1;2; ;mg
sudh that

A (N 1™

S TN pm 1
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then we seethat i, < 1 by the de nition of ;,. On the other hand, integrating
(3.5) on [0; r] twice, we have
Ze | Zs s
(4.10) ui,(r) = ui,(0)+ st tN TH (DU e (1) Todt ds
0 0

Z 1

r N 1

s lds tN TH; Uig+1 (1) Todt

Clogr; r ry>r

for someconstart C > 0. This cortradicts to (4.9) with ;, < 1. It remains to
discussthe case

AN D
N pm o TEE W
From the assumptionof ; there existsanig 2 f1;2; ; mg suc that
_A (N 1T

0N o

Without lossof generality we may assumethat ig = m, that is,

A (N T
N e (ThE oMt
and
A (N 1™

LU (N 1)m 1
A similar computation aswas usedin the proof of Theorem 4.1 shows that
(4.11)

myi 1
- ( - i+k
myi 1 ( o N) I 1
| - (N l)J i+k (N 1)m i1 ’ y &y ] )
j=1 k=0
and

We notice that "<" holdsin (4.11) and (4.12) if

LA (N ™.
(N 1)m 1
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and "=" holdsin (4.11) and (4.12) if

_A (N ™
= (N 1)m 1
First we considerthe casethat
_A (N 1M
m 1 (hl 1)”\ 1 -

Using the samecomputation as (4.10), we have

Um(r) Clogr; r ri>r

for someconstart C > 0. From this estimate, (4.7) with i = m 1, (4.12) we have
Z, Zs —
um 1(r) C st t l(logt) ™ * m 1igt ds
ri{+1 r
Ze | Zs w
= C st t 1(logt) dt ds
ri+1 r
zZ ! .
C s l(log(logs)) ™ 1ds
ri+1

C Iogr(log(logr))ﬁ; rro>rp+1
for someconstart C > 0. On the other hand, from (4.9) with i = m 1 and the
de nition of , 1 we seethat

Un 1(r) Cm 1logr at 1:

This is a corntradiction.

Using similar argumerts asin the proof of Theorem 4.1, we get a cortradiction
for the casethat

_A (N , P
iy = W for some ig2 f1;2; ,mg
and A (N 1)
i> ————" - =g+ lig+ 2 'm 1
, (N D 1 0 0

The proof is completed.

Acknowledgmen t. The author would like to expresshis sinceregratitude to
ProfessorHiroyuki Usami for many helpful suggestionsand stimulating discussions.
The author also wishesto thank the refereefor somehelpful commers.

EJQTDE, 2002No. 16, p. 32



References

[1] P. Clemen, R.Manasevid and E. Mitidieri, Positive solutions for a quasilinear
system via blow up, Comm. Partial Dierential Equations, 18(1993), 2071-
2106.

[2] K. Deng, Nonexistenceof ertire solutions of a coupledelliptic system, Funkcial.
Ekvac., 39(1996),541-551.

[3] Y. Furusho, T. Kusano and A. Ogata, Symmetric positive ertire solutions of
secondorder guasilinear degenerateelliptic equations, Arch. Rational Mech.
Anal., 127(1994),231-254.

[4] G. H. Hardy, J. E. Littlew ood and G. Polya, Inequalities, Cambridge Univ.
Press,1967.

[5] N. Kawano, On bounded ertire solutions of semilinear elliptic equations, Hi-
roshima Math. J., 14(1984),125-158.

[6] N. Kawano, E. Yanagida and S. Yotsutani, Structure theorems for positive
radial solutionsto div(jDuj™ 2Du)+ K (jxj)ud = 0in RN, J. Math. Soc. Japan,
45(1993),719-742.

[7] E. Mitidieri and S. |. Pohozaev,Absenceof global positive solutions to quasi-
linear elliptic inequalities, Dokl. Akad. Nauk., 359(1998),456-460.

[8] E. Mitidieri and S. |. Pohozaev,Nonexistenceof positive solutions for a system
of quasilinear elliptic equations and inequalities in RN, Dokl. Akad. Nauk.,
366(1999),13-17.

[9] E. Mitidieri, G. Sweersand R.C.A.M. van der Vorst, Non-existencetheorems
for systemsof quasilinearpartial di erential equations,Di eren tial and Integral
Equations, 8(1995), 1331-1354.

[10] Y. Naito and H. Usami, Nonexistenceresults of positive ertire solutions for
quasilinear elliptic inequalities, Canad. Math. Bull. 40(1997),244-253.

[11] T. Teramoto, Existence and nonexistenceof positive ertire solutions of second
order semilinear elliptic systems,Funkcial. Ekvac., 42(1999),241-260.

EJQTDE, 2002No. 16, p. 33



[12] T. Teramoto, Existence and nonexistenceof positive radial ertire solutions of
secondorder quasilinear elliptic systems, Hiroshima Math. J., 30(2000), 437-
461.

[13] T. Teramoto, On nonnegative ertire solutions of secondorder semilinearelliptic
systems,preprint.

[14] C. Yarur, Nonexistenceof positive singular solutions for a classof semilinear
elliptic systems,Electron. J. Di erential Equations, 1996,N0.08(1996),1-22

EJQTDE, 2002No. 16, p. 34



