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Abstract

Based on the monotone iterative method, we obtain the existence of positive radial so-
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lutions for a class of k-Hessian equation by constructing a momtone iterative sequence.
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-Hessian FLRUE T LIV, ¥ MSALIIFR 6 (1], — B, SRATE LR h-Hessian
S
S ) = S A Ak = 1,2, N,

1<j1 <. <Jp<N

He u e C(RY), D?u & &S A u ) Hessian 55FE, A, Xo, ..., An & D?u HIRRE
R, AM(D?*u) = (A1, A2, ..., An) & D?u PFRHEME R &, Sp(A(D%u)) 25 k MR 2 m, 2
Hessian %64 D%u E’Jﬁﬁﬁ kx k By E70A. finlih, 24 k = 1 B, k-Hessian B -FIB4L N Laplace
HT S1(AM(D?u)) = Z N = Au, W [2-4]; 4 k = N B, k-Hessian HiB{L°H Monge-Ampere
ST Sy(A(D*) = ﬁ = det(A(D%w)), B [5-7].

4K, k-Hessian @G| T VF 25 F 1 12 %0E, IS 7 FE KR [2-13]. Caffarelli
8] & NI SEHETE T k-Hessian J7HE Sp(A(D?w)) = f JaIEMRHIAAAEERISE I A 1 IS, Wei [9] 8 H]
BB TR T k-Hessian 72 Sp(M(D?%u)) = f(—u) B FMRPIME—PES R 20154, Zhang Al
Zhou [10] iz FH FLRIEACTTVEA Arzela-Ascoli sEHIRAT | k-Hessian J7#2 o (A(D?u)) = p(|z]) f(u)
B MR AEEVESS B, IFEEST 1 IEAR M) A ME — AR LE I 25 4175 2020 4F, Zhang [11] #F—F 12 HAZ)
RUEHIRAG T A R4 k-Hessian 772 Sp(M(D?u)) = AH (z) f(—u) FEF AR RERIAAAENE, 1X
HEEHRALRKE H(x) LT 0Q W& FHEN, f ATRE 0 A& REEE o A k-2
WK ERERRNE, BRI E RIS EEEEED n|vull, IB4 Y k-Hessian H¥ &
o6 FEE TOUI 2 T AR W] LAAS BRI A AEE, 3R 02— MBS 5 R ) /R

Z UL ESCERA A &, A SO 22iis R RIE R 7155 & k-Hessian J7 2

H

Si(MD*u + n|vull)) = h(|z|) f(u), 2 € RN (1.1)
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ERIRIIAENE, Hoh € [0, +00), h € O([0,+00), [0, +00)) FEIHIEIE. HESCHR [10] A1 [11] T
5, HTETH n|vull 1B RS a4

2. Fi&ER

N

NTRBHE (L) BAMHAAENE, ANAE - SBERSIE 2 r = |z = (/22
=1
B :={zx ¢ RN : |z| < R}, W40 N M5 oL

I 2.1 [13] & v(r) € C2[0, R) &— MR RE I H v (0) = 0, MEH u(|z]) = v(r) 2
C2(Bg) 1, H

(W' () 00 (), 4 )0 (), ) (), 7€ (O, R),
MD?u +n|vull) =

CEAW @)+ () + )0 () + CEL (o (), 7€ (0, R),
Sy (\(Durtn|vul)) =

Ch (0" (0)F, r=0,

3138 2.2 % v(r) € C[0, RN CY(0, R) & Cauchy #

1

k

v (r) = (C]kflled’k(’") Jy evr (ﬁ)kil h(s)f(v(s))ds) , 7€ (0,R),

(2.1)
v(0) =7, v>0

i, M v(r) € C?0, R) & &M Jie

k

CN AW ()@ () +r(CK i+ C]li]fl(% +m))(0'(r)* = Wh(ﬂf(v(ﬂ), r>0
(2.2)
g H. v (0) = 0.
JUEBA: BAR, v(r) € C?[0, R), M1 (2.1) A A
! ko - k(r ' k(s S o
(v (r)F = ﬁe il )/0 e¥r () <1+7IS> h(s)f(v(s))ds, r > 0. (2.3)
i ,
k—1 k—1
sz—lewmw’(r))k] — () <1+an> h(r)f(u(r), r>0. (2.4)
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Xf(24) KT r KI5

k

k—1,," ¢ -1 k—1 1 / _ r
Crx_i(v () ()"t +r(CXin + Cz’“v_l(; +n)(v (r)* = W’%(T)f(ﬂ(?“)% r>0
Hv'(0)=0
A

T k t s k—1 %
T(r)= ew’“(t)/ eV () <> h(s)ds | dt, r>0, T(oco):= lim T'(r).
m- [ (C],Cv_ll 0 =) e >0, T(0) = lim T(r)

e

TEARSCH, AT LR 4 B
(H1) F(o0) = 00, T(00) < 00;
(H2) f € C([0,+00), [0, +00)) fEEIHHILIK H 24 ¢ > 0 I, f(t) >0

HEIEE (2.2) %0, HFE (1.1) MM TR 2 (2.2). Hik, AFREHE (1.1) WIERRRAT
EYE, RFUEE T 72 (2.2) A IEMERD ],

3. IERREERFEM

Yr(r) = Czkv 1177T + CN 1Inr+ CN 177T)

I 3.1 # (H1) M (H2) Wz, W k-Hessian J5#% (1) AT 24 IEEFIE w € C2(0, +00).
IERA: X5 FE (2.4) By, 15

o) — 0(0) +/Or ( k 0 /Ot ek (s) <5> klh(s)f(v(s))d8> k dt, r > 0. (3.1)

oY 1+ns

G518 2.2, WAME vo(r) = v(0) = > 0, £ [0, +00) FE SUFH] {0, (1) fns0, FEAT U FIEA:

vo(r) =1,
1 (3.2)

k

om(®) =7+ fy (Ck gtre 00 [Len () as) f(vm1<s))ds> dt, 7> 0.

BHEUEW {vim (1) bmso 7E [0, 400) ERIEME. B, 2 m = 0 B, v,(r) = vo(r) < vi(r),
BB vm—1(r) < vm(r) ML, BAE {vn (1) }mzo AR, R FFIUE v (r) < vmga(r) BIAT 5 KI%S
Vm >0, r € [0,+00) H
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1
k

—e wk(t)/o e¥r(®) (1+778> 1h(s)f(vm(s))ds> dt

im) =7+ [ (
=7 +/ ( e /0 et (1 T TlS) - h(s)f(vm(S))dS> % dt (33)

= Um+1 (7")7

ﬁﬁf?ﬂ {Um(T)}mzo E [0,+OO) L%ﬂFU@ZE‘] Hﬂ (H2) ﬂl {’Um(T)}mZQ E"J%lﬁ‘l‘i?%l‘

lcill w0 (( (r)))} —e‘”“”( : )k_lhmf(vml(r))

1+nr
! (3.4)
<O () b ()
54 .
(vm(r)) < (C’fl e ¥r(r) /O’“ oV (s) <1an5> h(s)ds) f(vm(r)). (3.5)
HT v, (r) >0, W
" (om(®)) o [ (5N hieas ' T
| = (cN [ (vi) ”) w=1,
B
vm(r)  q
/V de<T(T)
PAL it
F(vp,(r)) <T(r), Vr>0. (3.6)

SR, FRIGTH F(r) = 5505 > 0 (r > 0), FTLL F~1 (F KB 78 [0, F(oo)) E™i%
. M F(00) = 0o H T(c0) < oo, Ml F71(0c0) =00 H

U(m)(r) < FﬁlT(T) < F7'T(0) < 00, Vr>0. (3.7)

ﬂ:[:&h HT he C([07+OO), [0, +OO)) %‘ﬂ%%i, %B/A\Xﬁﬁlﬁﬁ"]ﬁﬁ co>0,Ve>0, 1, 7 € [O,CQ],

DOI: 10.12677/pm.2021.116115 1014 i


https://doi.org/10.12677/pm.2021.116115

(AN
VR
Q
|-
N~
=

=

e

>“h<co>f<vm_1<co>>) 72 — .

==
N
—_

<k
A\

4 D= (gfn)* (i) hleo)f(oman(eo))) B = 5, 2 fro —ra| < 6B, Fi

14+nco

14+ ncy

=

[Um (12) — U (1) < &,

HWOFF {0 (1) }mso T8 [0, co) AT HEEELL. 4 Arzela-Ascoli B, {v,,(r) }mso 1E [0,¢0]
—FSLE] v(r). B or >0 F1 o(r) BEMSTE (2.2) B—AIEME. By € (0,00) FAEREMRT I,
T (2.2) AL ZA M.

FiE v € C?[0, +00). &R, v € C(0,+00), RTFIUE v (r) F v" (r) 76 7 = 0 k&S S2hr b,

v’ (0) = lim v(r) —v(0)

r—0 r

1
k

By (re 0 e () nostnas) a

T —
N—-1

= lim
r—0 r

re¥r (r)

_ (l{: % ' (fgrewk(s) (ans)klh(s)f(v(s))d5>

1+ riy,

e (r(lfm)“hv)f(v(r»)’“

) ( k ) i () (0(r) )i
Cyh ) o\ (1= k) +nr)k=t + N(14nr)k
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, k ' s\ '
v (r)= (C”“_l e’pk(r)/o e¥r(s) <1+775> h(S)f(U(S))dS) ;
N-1

i (1) = Tim [ —F =) [ g (3)“ s .
lim v’ (r) = 1 (cN / hs)F(w(s)ds | =0,

r—0 r—0

i1

el

<Ck_1 =) [T gbu(s) (ﬁm)k_l h(s)f(v(S))dS>

r—0 r

£ e (ﬁ)k_l h(s)f(v(s))ds)

|

==

r—0 rkedr(r)

=

=0 krk=1 + rkay (r)
() f(r) \
o (N(l T m‘)’“)

" )ihm (1+’“m)klh(7“)f(v(7“)))

* - k-1 %
v (r) = % (C’f1> [@(T) <e_"/”“(")/0 e (s) <1 +8173> h(s)f(v(s))ds>

+ (1 - n) h(r) £ (v(r)) (ewm / " etno) (1+n> h(s)f(v(s))ds>

&

, —oniry [ . s
Vilr) = —i(0) ( o [ ()
e*wk(r)

(5) ' s))d
v = (11 )klh(r)f(v(r))< e (Jm)klms)f(v(s»ds)

1+4+nr

h(s) f(v( 8) :
Y (s)

1
k

1
k—ll

-1
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)

1
k

r k—1
l%%(r) = _71“1—132) 111;(7“) (6—%/11@(7")/0 e¥i(s) (1 —|—S773> h(s)f(’u(s))d8>
o [ s . k1 '
=ﬂg%&ﬂ%<w”46W)&+m> MW@@MQ

for e (s) (1:7]8)#1 h(s)f(v(s))ds '
= hm( r¢k( )) lim rketr(r)

r—0 r—0

= lim(k — N(1 4 7)) lim <z\§8{5 77(:)))>

_(k—N)<h(0)J;V(U(0))>i’

A e (— ) 7 Bis) Flo(s)ds -1
= b (1—:777“> lim 7o(r) f (r, v (r)) lim (fo ( +Z«k)ewk(rjl( Eh )
_N<M®%wm>3

i1

iy 0= () (e + i) = (e ) (M2R2) -

It v € C?[0, +00).
gi b, HRE (2.2) RS ZAIEM v € C?0,+00), Bl k-Hessian /F2 (1.1) AT LA EREH
fif u € C?[0, +00).

4. N A=

& 5-Hessian J7 &

Ss(M(D*u + n|vull)) = h(|z|) f(u), = € RE. (4.1)
R =g, Hr)= (5™, f(u) =u+ 1 B8, f(u) W2 (H2) H
5 (Cir 057“
1/15(1"):C§<6+05 g) =r+Inr
Lot7 HE K
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En
o
b

AL,

1
5

oo 4 4 5
/ i —t— lnt es+1ns < S > <1 +S> e—s—lnsds dt
0 ;} 1+s s
/ ( = “” 1ds> dt
0
/0 (et-l—lnt)
* /t+Int
>~ 1 < 1
F(o0) = ——dt = / ——dt =
S 0 N S
B (H1) Moz, Btk 5-Hessian /7 F% (4.1) A7 2 IERFE w € C?0, +00).
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