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Abstract

Based on the fixed-point theorem in cone, we study the asymptotic behavior of non-

trivial radial k-convex solutions for a class of coupled k-Hessian system.
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1. M98
AN EEHIE KM E k-Hessian Rt
Sk(D*uy) = Ay f1(—ug) in Q,
Sk(D*uy) = Ao fo(—us) in Q,
(1.1)
Sk(D*u,) = A fo(—uy) in Q,

U = Uy = -+ = u, = 0 on 01,

AL MEAR [ k- AR I AFAEPE AL AT 9, ot N BIEZH, fi € C([0,+00),[0,+0)), @ = {z €
RY ¢ |z| < 1}(N > 2), u; € C*HRY), D?u; & ~FriZ ey i3 u, 1 Hessian 55 F%, S, (A(D%u;))
R kIR Z I, & Hessian HiFE D?u; MFTA k x k Y =W, i =1,2,--- | n.

—feHh, AT LW R B k-Hessian &7
Si(AN(D?*u)) = Z A Ajy oo Aj k=1,2,--- | N.

1<i<.<ge<N

FERIHL, 24 k = 1 B, k-Hessian #1184 Laplace HT S;(A(D%*u)) = gj N = Au, W [1,2);

% k= N B, k-Hessian 5 T8N Monge-Ampere HF Sy(A(D?u)) = ]]
W [3-7].

LK, Laplace 7] @A Monge-Ampere 1) 8 E2) 72 W8 H T 5025 5 N 5022 19 £ 2 3.
A K Laplace @ A1 Monge-Ampere [ @fEIAZENME. AFEENE. 2 ME—MEAEE TR
SE PRI AR OG5 SV WSk [1-7). FFlHh, 78 2021 4, W35k (7] i HHE LA S N e 2T E
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7 Monge-Ampere &4t
det(D2u1) = Alfl(_uQ) in Q,

det(DQUQ) = )\gfg(—U;;) in Q,

det(D?u,) = A fn(—uy) in Q,
Uy = Uy = -+ =u, =0 on 082,
AL AT 1) A R A AE AT AT M.

k-Hessian J5 #22 —RAFLAE 58 MG o> 7 1%, 16U, iy 2 0 Fo At R 22 R b A 2
BN, r2 g miEA s BT S UTE AShRUE B UL AR B IR T
AR T2 A K k-Hessian 77 M@ IIAFENE. AEEME. 2. MRS REeErm
FrEE R, VEWSCHR [8-12). BN, 7E 2019 4, 3wk [8] diz HHE EAS) fUE A5 3] [ k-Hessian
/\é}ﬁ

Sk(D2U1> = A fi(~uz) in Q,
Sk(DZug) = Apfo(—u1) in Q,
u; = ug = 0 on 0N,

AR AR r) ™ R (R A AE AT AT A

SEOCHR [T (SR K, ASCR A S KUE BT AR & k-Hessian R4¢ (1.1) RV R k-1
R AOAFAEAE ST AT . A SO 2 B A X STk (7, 8]

2. F&FIR
AT — S E 5 B T A
SMEEM k=1,2,--- N, EXES
Iy={veRY:S ) >01<k<N}cCR".
EX 1.1. ([13]) & Q & RY Fp—MEFIE, HMEER x € Q, Hessian HiEFIRHIE ) &
V1, Vo, Uy BRI (v, v, - s un) € T, WIFR u(z) € C%(Q) 72 k- MBREL

513 2.1 ( [14]) ¥ v(r) € C[0, R) /& — MR FRER A v (0) = 0, WERE u(|z]) = v(r) €
C?*(Bgr), r=|z| < R, H

v, v (r) v'(r)
)\(DQu){(v (r), e , re(0,R),

Cﬁ[__llv”(r) + (UI(T)YI +C%_, (U/Y))k, r € (0,R),

Sk(AM(D*u)) = {
Cr (@ ()", =

Il
o
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| N
Hepr =z = a7, Br:={r € RV : |z| < R}, C}, = k!(]yik)!'
i=1

RGP 3.1, AT LA k-Hessian R4 (1.1) BeAL AT B H 73048 i)

{TM [u;m]k} =M(Cy )T A e(r), 0<r <1,

k
VR k l k—1
{ ? [uy(r)] } = X (CE )TN o (—us(r), 0<r<1,
(2.1)
VR k / k—1y-1,.N—1
{ ? [un(r)] } =\(Cx_y) " r fa(=ui(r)), 0<r<1,
w,(0) = u;(0) =0, i=1,2,--- ,n.
EARH v = —wi(i = 1,2, -+ ,n), WAREHET REG (2.1) FACHITT RF 0 R4t
Nk ’ k , k—1
(T a0 = e ), <<t
rNk ' k , k—1y—1, N—1
S a0 =x(e ) ), o<r<t
(2.2)
Nk , e
{ k; [ —v,(r)] } = A\ (CE) T NTE (01 (), 0< 7 <1,
0;(0) = v;(0) =0, i =1,2,--- ,n.
M (w1, uz) = (—v1, —vo) #& k-Hesian R4 (1.1) BIARIAIE Y HALY (vi,v0) R RG
1 1 T %
nr) = [ ([ ek teds)
1 1 T %
wlr) =M [ ([ ek heds) 03

1
k

on(F) = i /t 1 < /0 kN N1 (k1)1 fn(vl(s))ds> dr.

(R — M.
JE S REE A E = C0, 1], WHTEEL ||«f = Jnax |z (t)| #4A% Banach ZS[A]. & X
Pi={ve B a)>0,te01)a(t)>0lal,t0,1-06]} B

& E L—AHE B o e (0,)). B8, P2 E E—/NIEME.
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WEEM ve P, BFMNENHETF T,: P> E(i=1,2,--- ,n) N

(Tyo)(t) = AF /t1 </OT k:Tk_NsN_l(C’fﬁ,_ll)_lfl(v(s))ds) ’ dr,

(Tyo)(t) = A} / 1 < /0 kN N1 (k1)1 fg(U(S))dS) ir,

t

(2.4)

1
k

(T)(t) = )\E /tl </OT k‘Tk_NsN_l(C’f;_ll)_lfn(v(s))ds) dr.

EXL—AEEET T, =TT T,.

5138 2.2 ([6]) &T T;(0 = 1,2,,n) e A, Kbl Arzela EBEAIE1 T, : P — E(i =
1,2, ,n) RAeESHE T —DH, B T BE X T g — M aeEsH 1

Hﬂirﬁk [5] ﬂ%ﬂ, ﬂ—_—,] A== =, Hﬂ‘a (1}17’027"' Jvn) € Cl[ov 1} X 01[07 1} X X 01[07 1]

RIS R G (2.3) W82 ALY (01,09, ,00) € P\{0} x P\ {0} x --- x P\ {0} 3 FLifk &

v1 = Thva,ve = Tovg, -+ v, = Thor. XRE v, € P\ {0} 2 ﬁ FI— B, B2 2 BATE X
vy = Thvs, -+ v, = Thvy B, (v1,09,-++ ,0,) € CH0,1] x CH[0,1] x --- x C*[0,1] ZF5 &Gt (2.3)

—ANME. 75—, & (vi,v2, -+ ,v,) € C0,1] x C1[0,1] x S C'0,1] R4S RS (2.3) 11—

n

AN, T v RAESET T M— A EEARS) A,
DRI, B R4 (2.3) MR, AR FFEAELET T, AN IEE AR S,
AL, FRATAT DL LA R AT,
Ty = TyTs--- T, Ty,
Ty =T T,T\Ty,

T, =T, T.T,Ts.

N4 ARSI 3 T A

5138 2.3 ( [15]) & 1 Q, & Banach #¥[A] E EIHANGRIFE, H0eQ, O C O, &
P:PN(Q\M) —» P R&—IEESHET, Hh PR E FH—ME &

() |Tz| < ||z||, Vo € PNoQy, B ||Tz| > |||, Vo € PN oQy;
5%

(i) |Tz| > ||z||, Vz € PNOQy, B || Tz < ||z||, Yz € P N ODy.
W T 26 P (Q\ Q) A —AARE .
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En
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b

3. FELR

TG, i =1,2,--- n, WG HITHILS:

0= tim L@ ooy S@)

x—0 J,‘k ’ T—00 {pk

EE 3.1 X f; € C([0,+00),[0,+00)), H f2 =0, f° = oo, WX A\; > 0, k-Hessian &%t (1.1)
FAE—DARLMER NN w = (un, ung, -+ 5 un,) TR Alirré+ [ux ]l = o0, FHri=1,2,--- .

MERR: Xi= 1,2, n, BATAFTIEWIXIN; > 0,30 REGE(2.3)FE—M#v = (vr,, 00,0+ 1 0,)

W e Alin%+ loa, || = oo BER]. KA f2 =0, MAFAE—DEE ry > 0 EEHMEER 6 >0, B
=
fi(va) < evh, VO< vy <y,
fg(’Ug) < E’l)g, V O S V3 S T1,
fo(v) <evf, VO < <7,
Hrp e i 2

1

(A Ag A, Fek < 1. (3.1)
R, X v; e PN, i=1,2,--+,n, Q. ={z e RV :|z| <r}, B

(Tyws)(t) = AF /t 1 < /0 " orheN gN=1(h=1y -1 fl(vg(s))ds> "

/01 </01 kaNSNl(Cif_i)1f1(v2(8))d5> % dr

Lo 1 '
<A / </ ka_NsN_l(Cﬁ,_ll)_lsvg(s)ds> dr
0 0

1, 1 1 1 %
)\IEE'E (kai—l) * ||U2|| /0 (‘/0 TkNSNldS) dr
N-—-1

< Afet|usf, telo,1],

e

<A

IN

SEREc)

k

(Tovs)(t) = A} / 1 ( /0 ' krh NN (on )t fg(Ug(S))dS) dr

1
< Ase

~

=

||U3H7 te [07 1]7

(Toyv1)(t) = Ab /tl (/0 kT’CNle(CfV—ll)1fn(v1(s))ds> S

< Mietlul, teo,1].
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T
=
H

W Ty I SOR (3.1) T,
| Tyoi|| = | 10T - - Toon |
S )\1%5%”1—‘2 R 'Tn’l}1||

< (MA)FeF | Ty - Ty

(3.2)
< (Mde - A)Fef o]
< ||U1||, v € Pﬂ@Qn.
KA f° = oo, MIAFAE—NEEL Ro(0 < 1y < Roy) HAEMMIERHE n>0,H
fi(vg) > 777757 Yvy > Ry,
fo(vs) > nuk, Yoz > Ry,
fn(vl) 2 nva Vvl Z ROv
Horp g e Lo
1 n % n(k—N) n(2k+N—1)
(Ao Ap)* - (1—-6)" % 0 = > 1. (3.3)
<C]’“V_11>

=3 Ry > maX{Ro,%}, JUpSE v; € Pﬂ@QRl, 1=1,2,--+ ,n, QRl = {JJ € RN : ||$C|| < Rl}, H
’Ui(t> 2 9”7),” = 9R1 Z Ro, te [9,1 —9}

R, Xt v; € PN OQg,,

=

(Tyws)(t) = A} /tl (/OTkr’f—NsN—l(Cfv11)—1f1(v2(s))ds> dr

=

1-6
/0 kaiNstl(Cf[:ll)flfl (v2 (5))ds> dr

1
k

1-9
/ kaNle(Cff_ll)lnvg(s)ds> dr
9

1
k

1-6
/ k(1—9)'“N9N1(CJ’V11)177(9||1}2H)’“d8> dr
0

Aink \ * N 2kN-1
= (&5) =0 F 0™ sl teo,1],
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En
=

RS, 1
1 1 T +
(Ta)) = A} | ( / ka‘NSN_l(CJ’“v11)‘1f2(v3(8))d8) dr
t 0
Aank % k—N M
> (Gir) =0 F 0 ], e 0.1)
N-—-1

1
k

(Tov1)(t) = Ab /t 1 ( /0 ' krkNgN=1(or1)! fn(vl(s))ds> dr

/\nnk k— N 2k+N 1
- 1].
(Cjkv_ll) (1= 0)F 0™ ], e 0,1

==

vV

WO Ty 15E ORI (3.3) T4,

Ty = |12 T - - Towr |

k % 2 1
> (M)’“(l_e)" ST T, - T |

k—1
N-1
1 k‘ 2 2(k—N) 2(2k+N—1)
> )t (S5 ) (1= T 0 Ty T
On-1 (3.4)
7’]k‘ I3 n(k—=N) n(2k+N—1)
> (e A (G )@= 0 0

Z HU1||, U1 GPﬂaﬁRl

é{%é}%lfi 2.3 Ef%ﬂ, ﬁ% ﬁ ﬁ—/\riﬂ'ﬁ (S PN (QRl\er)- %X T2U3 = V2, 7Tn’U1 = Un, ]}—]‘U
(v1,v9, -+, 0,) & WM RG (2.2) B—DAELAEAR A U

FIE, BATEA AT T A—ARE A v € PN (Qp,\Q), -, BT T, A—AA3NA
v, € PN (Qp, \Qry)-

con RIRAFAEE L B > 0 FFH
Xim — 0T {75

||?))\ ||<ﬁz( - 7 7)

TR {]Joa,,, 1} AFE—DRETFEE 0i(0 < a; < B;) BIFFPE, AfER I, BAMEBE {[lox,, |1}
WS T .

(i) & a; > 0, WXFFASKIT m(m > k), T {|Joa, |} > % 2

By = max{fi(vz), 1 <|lvaf < R},
Fy = max{fa(v3), 1 < |vs|| < Ry},

Fy = max{f,(v1), r1 <|n] < Ri}.
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T
=
H

H Thve = v, Tovs = v, -+, T,y = vy AIH

L) (g RN sV ) T (e (9))ds) |
Al%m ||U1)\17n
1o (Jo ks 2(ehz)  Rds ) |
- Hvl)\hn
v |l
o 2KFT (3.5)
- |2]€ — N|a1’
1 — I ft1 (foT ka_NSN_l(C]]iI_jl)_1f2<v3(3))d5); dr|| 2kFy
A [ V220, = 2k = Njaw’
1 T _ _ _ o 1 l
L ks HCRT) T aa(s)ds) el 2k
Ao [ = 2k = Njan,

(3.5) KM N\ipp — +oo(m — +00), X5 Ny = 07 FJE,i=1,2,--

(i) # o = 0, MXFF 5 KIT m(m > k), H {|Jvin,.,
FAAE—NEE ro > 0, 15

.,n

|} — 0. M f2 =0 mrH, SHMEEM 6 >0,
fl(v2)\2m) S 6U§)\2m, V 0 S V2Xomm S 70,

f2(v3>\3m) < 5U§Agma V0< U3z, <7y,

fn(U:l)\l'm.> < 5U]fA1ma VO0< Vi, < To-

‘[H:’ xf Vixim € PmaQTo? H’UMim” =To, ﬁ

L RS O  (ea()ds) ]

A [0
%
Mk (Jo ks 1(Ch) vk, ds) |
[o1x, |
ko [[oa
- ’2k—N|T’Q’
1 T _ _ —1\— % 1
L e (g ANV HER) " falvs(s))ds) " drll ko |Jus]
A 102, = |2k = Niro’ (3.6)
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En
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b

1 T _ _ IR 1 .
L g SN ORT)  a(va(9))ds) | Kok
N [V, | = T2k — Nlro

(3.6) I \ipy — +oo(m — +00), X5 Ny — 07 FJE, i =1,2,--- ,n.
ZEETTHRL, N — 07 B, |luy, || = o0, i=1,2,-++ ,n.

AT 3.1 FUERE, BATE W T 2 2.

EE 3.2 & f; € O([0,+0),[0,+00)), H f0 = oo, f* =0, MXIFAER N\ > 0, k-
Hessian A #2 (1.1) F/E—NAELIER AN v = (un,, uny, -+ uy,) WE ,\.li_I>%+ luy, || = 0, Hrh

i=1,2,--,n.
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