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Abstract

Since the 20th century, with the development of science and technology, there are many new types
of partial differential equations, such as elliptic equations, hyperbolic equations and parabolic
equations, etc. These partial differential equations can be transformed into the solution of the
corresponding ordinary differential equations or the study of the nature of the solution of the
problem. Monge-Ampere equations are a class of fully nonlinear partial differential equations that
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originated in geometry and have wide applications in differential geometry, fluid mechanics, op-
timization problems, and other fields. In recent years, the research on Monge-Ampeére equations
has made great breakthroughs, and many scholars have used different methods to discuss the
existence, multisolvability and uniqueness of the solutions of these equations, such as the fixed
point theorem, the upper and lower solution method, the monotone iteration method, the theory
of variations, the theory of divergence, etc. Based on the practical application background of the
Monge-Ampeére equation model, this paper focuses on the Dirichlet problem for a class of Monge-
Ampere equations, and the sufficient condition for the existence of radial solutions of Monge-
Ampére equations is obtained by applying the Krasnosel’skii-Precup fixed point theorem.
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AT 877 R

detDu, = f, (—u;(x),—-u,(x)), xeB,
detDu, = f, (-u,(x),—u,(x)), xeB,
u(x)<0,u, <0, x e B,
U (x)=u,(x)=0, X € 0B

AR ARIAEAEE, FIF Krasnosel’skii-Precup ANEh i FE4A H AR A RAEE I 78 70 64, ok
B :{Xe RN :|x|<1} , OB JE B Wi %, detD%u %7 Monge-Ampére 57, ‘&%F u [ Hessian &[5 (1947
R, f AL

(H) f,,f,:R2— R, ZELAWMN (R, =[0,+0)) .

20 22Dk, BEERIFHARMKRE, WO T U ZH M0 RS R, W SRR Rt A 75
FYP LR T7 RS AX Lk 73 77 R R A ) RS T ARG A Sy SROFE I 5 A 23 77 2 PR gk BSOTE F0AAE °)  J 1  f
Monge-Ampére 77 F2 i H L E %22 & Gaspard Monge $#2H, fth/E 1784 SEHF 7T i T HEL& AN ) LA ) 220 5
N T IX P 7 FR o [ P 25 R 5 André-Marie Ampere 76 1820 FEAR XX Be )5 FEEAT T 3 — B W 9T,
e 5 772 RV B ) A S 7, T RERI RS 44 “Monge-Ampeére J7F2” . Monge-Ampeére 77 F£ 1K
JE 5 2 HE I VI G . LR RAEMBFW T, b2 7E N HEF LR &, Monge-Ampére
JTifEE RN T SRR AT R IR . A MBCE AT I R 5, SO IAREUE B 5
Hf— AN EERE, [H 1988 4 Kutev [1]0 TAEZ 5, Monge-Ampére AH % 7] 731 ) )47 16 1 il A — F A2
N2 2 e VE B S R B 2]-[8] . 140, Liang A1 Chu [2]38 3 Krasnosel’skii A3l 25 %€ #i18 T Monge-Ampére
Waks:

o)

detD’u = f(-u(x)), xeB,
{u(x)zo, X € 0B

SRR R AAEAEE . Lazer Al McKenna [3Jiz ] 1 #7518 T 24 det Du = h(x)(-u)* B, Eik i
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TR, ZEEAFENE, Kb a>0, NEHih eC(B). LR SCHRIEBAIERIE 18
TITRRMARSCHE, Zhang [S]4E RN H G A A A% Mg e T 4@ A=1h =1 H
(0, (%)) = (-, (%)), £, (=0, (%)) = (~u, (X)) (e, B > O) INFFE I AREITEAE R, Mk ] A7 AEE
TEWFFT Monge-Ampeére J5 P2 IFH S iy, 823 SCHiksE A Y T 2L /& Krasnosel’skii ANz s e 2,
B AR b R B AN [ 2R A 1) SR AP AEPE M R TR X7 FRA S, @il Krasnosel’skii &
BPAFHIAB R U = (ug,uy,--,u, ) A2 u| >0, HIRIFARRIEREDN 2R Y, #0(i=12,--,n), RIARERIE
ABERIATE 82T JLAI[9], X —F s Precup 2537 T mE B A Krasnosel’skii 430 5 #
[10], Bk s BRARIE T ANBh 5 B ATA 2r 246 2 7 FLI . 2022 4£, Jorge Rodrigurz-Lopez [11]# Krasnosel’skii-
Precup A3 riE BLE AEAF T K 938 L, 7K T Krasnosel skii-Precup /A>3l s 5 PR i H ¥ F -
% FIRSCHR A K, ASCHIA Krasnosel’skii-Precup A2l £UE B 8 R 40 (1) AEF FL AR 1] ff A7 15 1) 7857
A

2. FEHEhR
J T RARQ), B (|x]) =, (1) (i =1.2) s FE A0 At i
((ul'(r))N )’ _ Nerlfl(—ul(r),—uz(r)), 0<r<l,

((u;(r))N)’:NrN‘lfz(—ul(r),—uz(r)), 0<r<l, ©))
U, (r) <0,u,(r)<0, 0<r<y,
u;(0) =y (0), uy (1) =u, (1) =0,

A (1) =ty (r), v, (r) ==u, (r) - ME)=EHT
((_V{(r))N )' = NrNilfl(Vl(r)’Vz(r))' O0<r<y,

()" ) = NP6, (1) vy (1), 0<r <1 (4)
v, (r)>0,v,(r)>0, 0<r<l,

v;(0)=v;(0), v, (1) =v,(1) =0,

T2 et JEBE (L) P A7 A I AR S50 T ) R (4) F) T A

518 2.1[7] 4veC01]##2v(r)=0,re[0,1] . & v (r)7E[01] LRAHK. A
v(r)=zmin{r,1-r}|v|, r €[0,1],

Ak v = sup]v(r) o ol

re[O,l 1
1rr;rignﬁv(r) > Z”V" .
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K, ={vi eC[0,1]:v(r)=0,r e [0’1]’22\/‘ (r)z%"vi ||}(| =12).

L K=K xK,o XfFv=(v,v,)eK, &X
1
TN =[ ([N (w(0) v (0)d ) ds(i =127 < [0.1) (5)

AT =(T,T,) o AR T RAELE R HLA 5 @) 50 T A2 777
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Hobt g K — R, AEHE K _E A1 B8 0 A2
o (Au+(1-2)v) 2 Ag (u)+(1-A)g (v)(uv e K 2 €[0,1])
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FER T, T, 0 O I i — 2, s o i 3

BB b By Ty RIEHAE T, HE R 3.1 KNERI W] 15 Toi 251 B 2.2 i 2% A (a), 1 T2 &Hifd
RS, SR, AIE T W62 513 2.2 2614 (b).
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l 24N71 N aN
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1 24Nfl N aN
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Vi={v e K[, <ai}. U ={v eK; g () < BH(i=12).
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