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In a recent paper [1] , Ye has demondrated that the sngular nonlinear eliptic equation
Au:f(u,|Vu|,|x|)/uA, X RP,0<A <1
has a postive entire lution under some conditions imposed on f. Problems of finding podtive
ertire lutions to dliptic equations have been sudied by many authors dnce they have certain
phydca backgrounds and practical gpplications. For details, see, for exanple, [1—3] and the
references therein.
In this pgper , we gudy an dliptic sygem of the form
f(u, Luge |l vl vl IxD)
ok(ur, , um) '
x R',n=22,k=1,2, ,m,
with the am dof extending and inproving the results in [1]. The following hypotheses are adopted
throughout :
(H1) g C(RY; R:+), Ry =[0, + »), and there exigs a nondecreasng function G
C(R+; R:), with G(A) >0for ©me A >0, such that
ok(u) = G(lrs‘r;isnm{ u}) foral u RT.

Ay = (1)

(H2) f C(RP™!'; R.) and there exigs a function F C(R%; R.), which is
nondecreadgng in the firgd two arguments, such that for each k {1,2, ,m}
fu(u,v,t) < F[max{uj}, max { v} , ﬂ foral (u,v,t) Rt

1<j<m 1<j<m
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and for me B = A

I:F(ZB,B,s)ds +.[1
where A is determined by (H1) .

We remark that our conditions alow g« (u) =0 on a neighbourhood of the origin for some k
{1, ,m} (and hence the sysem (1) can be sngular) and f(u,v,t) =0for dl (u,v,t)
R&"*1(and hence u(x) = (B, ,B) isapostive entire olution to (1) in this case) .

Under hypotheses (H1) and (H2) , we will use the Schauder fixed point theorem to denongrate
the following exi gence result.

Theorem 1 Let (H1) and (H2) hod. Then the system (1) has a radially symmetric sol ution
u C(R"; RT) satidying

sF(2B + Blns,B/ s,s)ds < BG(B) ,

Bsu(x <a(lxl)y and |l vyl <Bdxl)y, x R,j=1,2, 'm, (@
where
a (1) :{ZB, 0<st<1; B (1) :{B, 0<st<1; 3
2B + BInt, t =1, B/t, t=1

Qearly , our theorem is an extendon and inprovement of the resultsin [1].
To prove Theorem 1, we define a mgpping ® D D by
0, t =0;

(®Py) (1) =9¢Y 5| ™ H(QY) (9) ;¥(9) ;9 k=12, ,m,
ij a((dy) () 98 >0

forany y D, where

D ={y C(R+;RD; w(t) <B(t),t=0,k=1,2, ,m
and

(Jy)«(t) =B +J';yk(s)ds, t>0, k=12, ,m.
We claim that (i) ® (D) c C'(R4; RY), (ii) ® (D) cD, (iii) ® (D) is squentaly
oonpact in D, and (iv) ® is continuouson D.

From these claims, we know that @ is a compact mepping from D into itself and hence has at

leag one fixed point in D, by the Schauder fixed point theorem. Let y D isafixed point of @.
Then

yi(t) = (Py) (1)

1 s| ™Y (9 :v(9) .9 _
:Iij a((y (9 o 20 o

0, t

1
o

we(t) = (Jy)k(t) =B +J’;Y|<(S)d8, t=>0, k=1,2, ,m,

and hencefor k=1,2, ,m
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Wi (1) = w(t), t 20,

n-1 _ hew(t) cw (1) ;1)
WD =T w0

we(0) = B, wx(0) =0, k=1,2, ,m.
Let u(x) =w(l xl). Then it is easy to check that the function u(x) C>(R"; R1) isa
radidly symmetric olution to the sysem (1) .
In the sequel , we show cdlaims. From the definition of @ and (H1) —(H2) , we have , for each
fixedy D

lim(®y) (1) = |ti{g';[_sﬂ 1Y) (9) 1 v(S);9) ds = 0= (Dy) (0,

wi(t) +

t a((Jy) ()
e., (Py) (1) isoontinous a t =0;

, (DY) (1) - (Py) ((0)  fL(BE;0;0) _
(Py)' (0) —|IIH)1 N = g (BE) k=12, ,m,

where E =(1,1, ,1), bythel’ Hogitd rule;

fk((Jv)(t);v(t);t)_ - tsn_lfk((JV)(S);V(S);S)
ax((Jy) (1)) t" Jo ok ((Jy) (9))

f(BE;0;0) n- 1f(BE;0;0)
«(BE) ~ n o (BE)

e., (Py)' (t) isocontinous a t=0. Aaim (i) isthus proved.
Al , we have, for eechfixed y D

(Py) (1) = ds, t >0,

im(®y)'c (1) = = (®)' (0,

< (Jy)«(t) £ B +I;B(s)dssu(t), t>0,k=1,2, ,m,

t n-1
< (@) () Iif‘ FAE B 10 k=12,

(5

IN

,m,

and hence

0 < (Py) (1) sj':ﬂz%zg-)*m < B for0<t <1,

' F(2B,B.s) ® sE(2B + BIns,B/s,s)
0< (cby)k(t)_I (B) ds+J' o(B) ds

<B/t fordl t =21

0 < (Py) (1) <B(B) foral t >0, k=1,2, ,m, (6)
which shows that claim (ii) is true.
Next , we prove claim (iii) . For any gvene >0 and eachfixed y D, it followsfrom (6) that
0< (BPy) (1) <P(t) =B/t<€g/2 fort=N =2B/E +1
and hencefor any h>0and t = N

[ @yt b - @] <P+ B ce (7

From (5) , we know that for eachfixed y D
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' E@ (1) B(t).1) - In- _F_(G_(_S)_,&(_S)_._S)_
@y (! < (8) P s 1 LB ds
<o) FO( B, D;0<t< N+ = M

Letd =mn{1£/M}. Thenforany h (00) andt [0O,N]
| (®y) (t+ h) - (@y) (D) ]

- “[fh@y)'k (9)ds

From (6) —(8) , we krow that ® (D) is afamily of functions which are uniformly bounded and
equicontinuouson R. . This shows that daim (iii) is true.

< Mh <€, k=12, ,m. (8)

Fnaly , we prove (iv) . For anyfixed yo D, we can choose a sequence{ y;} C D oonverging to
yo uniformly on R+ . Notice that

t[__cLJ fk((\]yi)(s);yi(s);s)ds, t > 0;

(®yi) (1) = IO t a ((Jy) (s))
0, t=20
foreach k {1,2, ,m}andeachj {0,1,2, }. Sncefor anyfixed t>0

0 < fi ((Iy) (9) ;vi(9) ;9) < E@(s) B (s) s)’

o ((Jy)) (9)) < G(B) 0<sc<t,
B (I) (9) 1 vi(9) 59 £i((Iyo) (8) i vo(s) ;9)
Jll*rg g ((Jy) (9)) - g ((Jyo) (9)) , 0< s<t,

uniformly , we conclude that
1 sl ™t A (Qy, vi(s) ;
Jliﬁ;l(q)yj) k(1) = Jlijgo[ J A8 gzz((\]s))/j) ng? s) ds

) H "1 ((Jyg) (S) 1 vo(s) ;S)
_J-o t ok ((Jyo) (9))

= (Pyo) (1), t>0
by the Lebesgue dominated convergence theorem. This meansthat @ iscontinuousat yo D. 9nce
Yo D isarbitrary, ® isa® continwuson D. Thusclam (iv) is proved.
(2) followsfrom (3) , (5) , and (6). The proof is conplete.

ds
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