On some estimate of Cauchy problem for
degenerate elliptic equations of Monge-Ampere
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(On some estimate of Cauchy problem for degenerate
elliptic equations of Monge-Ampére type)
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Let L be a linear elliptic operator and  be a domain in R". Let T be a Cauchy surface on 952 and Q'
be a bounded subdomain of Q such that & C QUT. Let u be a solution of Lu = 0 in Q. Then under some
assumptions on L and T it is known that there are two positive constants C and « with o < 1 such that
) llullz < CQllull)*(lulls)==,
where || |l; (i = 1,2,3) are some norms on I', Q' and Q, respectively. In particular, [|u||; is the norm of
Cauchy data of uon T'.

Naturally the following question arises : Does the estimate similar to (*) hold too for solutions of nonlinear
elliptic equation?

In this paper we show an estimate better than (*) for the degenerate elliptic equation of Monge-Ampére
type with two variables, which is a typical equation of nonlinear elliptic equations.

EHaAERR, BRERMSAERR LIRS HTBADOREL 2O024BICAHT Ltk S. JE
BRREHMAHBRIIEIC semilinear (EME) , quasilinear (BEREY) , fullynonlinear (ERIEHE) O3
BiCoBHRS.

—RRic, B, JEREREhZhHBICHRAPRINTVWIOTH DD, BEOBESITEZ D S5 2RED,
FERRNDBAICHRID 3 Z0EIPERARDIILIERICREDODZ L THS.

FITRLIIZ, BREOBAY - B ABRRICHBIT 20— —EORBOD ill-posed FHHICER L TH=.
Q2R OBERER, 200 0—8LT3. £, Y CcQE2 U CQUIr RBXS5BE. ZZT, L%2
MERRERRERRL T2LE, T LT u=f u=9g 2WEl, QO TCLu=0%2W:3 v« Z2RDOT5H
EEa—-—REEWS. E2EL, §, & T LoAERSEIOMILL, f,¢ BEAONERETS. £,
ill-posed FHfli&ixdH ZWATER SNEEHBROREY, ECTCOHD /) NVAPERREEAL WS REFOTT,
ZOHBOWAFIR (Cauchy sruface) LDF—% (Cauchy data) IZ&K D, TDOREDH 5FHAHIHMABEIR DI

STHEZLWSHDTHS. well-posed FHli L IZZOFIRLORDBH 5 /) WV LAPERRZBHE & W5 RGBT
BRIBEEXT.
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-y~ BN TRO—BENO R 3PS PIASRIED 1 0TH 5. Zhid, f=0, g=00
L u=0 PRINNIFRT 3. ThERTICE, || |0 2 @ LOBBI VA, |||L ] 1L 2EhBAT
LB/ VLETHLE,

(1 llulla: < C(lIfllr + llgllr

PRETIIEEEXEIN.
ZOLE R CE, fulla<M (llaid Q LOBB/VA) 2% M CEELTRES. BB,

2 llullar < CO([IA NI + llglir

ENSFHHIC2S. COFEZ ill-posed FHEI LW 5 . MEOHFIRSEYRSBRAOREFET 5 L &, X
ill-posed RFHFICR->TLES. ThHIZONTRE  ORERELS S (BIXIX J.R.Cannon(1],L. Hérmander[3],
K.Miller[4] 2¥) . £#Z TRAHX fullynonlinear OHERRZ Monge-Ampere HABRIZDONT, O
PHRIDPELIDPEEZTHI=.

HZERLTRL IZROBIMAEAE Monge-Ampére RABAOBREELS :

®) Bzua;‘;u — (828,u)* + g(z,y,u) = f (> 0).

WR, FHEROBEI O ARRFHEIHR I P LI DPRANVCREKOD DL 25 THB. LirL, BN
% Z ZIC Monge-Ampere HARADBROFHiZ LI 5, (2) XbdLLAS (1) KEWEOFEICZR>TL
Eof. ChIIBEOBSICIIEI DBRWILTHS. UT, COKRLEOIMMOBIREIZOWTIHR~RS.

D % (z,y)-VEOERSHE L, TORAE 0D £¥3%. I' 2 0D ODHERBEHIREGLTH. BLE,
DC{y>0},TSORR) LT H C' V5 ATHHILERETS.

BRI, p>0,D,=Dn{y<p},T,=In{y<p}l,l,=DNn{y=p} LBRTS.

Fh, RLERO2OEHET 5:

(H1) EBD 0< p< p' < a BT, p IIFLT, EROBERS [, D' |I,| < lly] < 1/2 BT XS
28 a (0<a<l) PFEETS.

(H.2) (H.1) DRBOTFTT, ¢(0) =0, p(c) > a, {(2,p(2));|z| <} CT & {|z| < e} T p"(z) > 0 &
TES3Re> 0 LB p(z) € C?({|z| L c}) HHETS.

B2 3) KBVWT, HIEOEM K IKHLT g H

g(a":y,z) S Kzz

ERETLEETS. COLE (3) RROBETBEND.

(4) (8:0yu)? — 82udlu < Ku?.
RBRIX L2(D,) & L®(T,) DI NVLE | |,,( ), LEIZLIETS.
RLDOBERIIREZAHTHLTHD.
2 1

(H.1) BRELTBLEETS. u ik CX(D,) BRL D, T (6.2) ORTHILRETS. ¢ &
€ = (u)a + (Osu)a + (Oyu)a + (020, u)a + (2u)a

LB,
\/ﬁ_a) S 1

emax(e®, e
2HRETLTS. EOLE, XML TS:
llullg + l10zullg < Ca?et,

7=72L, Ci&, o K,e, T, D IHRERREDORBETHS.
Lo (H.2) BEETD. 20 2 0 < |zo| <c/2 & |¢'(z0)| < 1/2 BWET X IBRFTMETS. R (20, 9(20))
DOEDLT, ROUREHRETTS :
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§\ _ cosf siné z—x9
7 ) \ —sinf cosd y—(zo) /'

EEL, sinf= ¢'(z0)/\/1+¢(z0)? T 5. BB, £(n)-BlID (z0,p(z0)) ICBITE T OER (F8) &
B3, BRE p>0IMLT, E,=Dn{({,n);0<n<p} THIKI E, BERTS. BRI (¢,9)-
HERSEFLWEEICBII 58K L LT, D 2R3, (H2) OREDOTT, RO LHFWHICEI SN S:
0 <[zo| < ¢/2, l¢'(z0)| < 1/2,0 <@ < a/2, D; C Dg ﬂE’%Eﬁi’: L, H1)» D, £ E, OMATCHRILYT
BEDRZ zp,0,da BEETDH. BLIT =sing &HEHL.

( )Jr 2 LT DOINVALETS. ThHOEEOTTRERS.

EE 2

uBEE1ICBIT2KLTD. ¢ &

£ = (u)r + (B=u)r + (Qyu)r + (80, u)r + (02u)r

LEHBL,
éma.x(e“,e‘/ﬁ“) <1

RRETOOLT D, TOLERDPRLTS
llulla + 110=ulla + 18ll18yulla < Ca™2(€ + 1B{0Zu)r)3,

722U, CiXa,d K,e,T,D, 20,8 WHEBERREOEKTHS.

Ric, EH 1 OEBAOBREETT. 0<p<all, u ZEE LIIBI2HEEETS. (,), 2 LY(D,)
DOHBtL T 5.

A< -1IENUT, vo(z,y) = Mu(z,y) EBL. TOXSK v 2D » KETZHBICRET 2HE
&, BEARRICOVWTIEEBANC L.Nirenberglh] IC Lo TiFbhi. B, EREBARABRICOVLTIX
K.Hayasida[2] iC & o ClHASTHhZ. ZTOLE (4) KD k>0 DLERPRD LD

(8) ((820,v)%,10:91*) — (02093, 10:v]*), — 2M(82v0:By v, |8z0]*),
+2%((3:v)?, ]6,1;]"),, + 2’\(31!”63”: Iazvlk)p = /\2(1)8511, lax”|k)p < K, lazvlk)p'

(5) ROBHCH LEBARSG 2TV, TLOFER

[ +tiotde < 32 [ 1gPttdot o [ P

J et < i [ isPrdr+ 2 [ g,

[ @hudo= [ F0Dpdp=allNa= [ 041 Do = (@ =0, 50 2 50,13,
] 0 0
BHEBITAzLicLh, ANBLNS.
©) ( / 00 dzdy)RE < (6/a)E(( / 10,0/ dor) 7 + ( / 16, v[*** dor) 7
D% T, Ts
2+k g \53% 2,124k g\ 3i%

+ (/nlvl d0)++(/r°13yvl do)

+ ( /r . 10,0, 0[2+: da) 5% + 2 /F ‘ o+ do) 75,
(6) BNT, k— oo LTHLRANBRILTS :

16zvllg < (Bov)a + (Byv)a + 3{v)a + (63”)4 + (8z0yv)a.
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ChEbhEBIZ, RHPNVRS.
"”“% + ”az'”“% < Cl{v)a + (6zv)a + (Oyv)a + (0z0yv)a + (63”)0]:
=L, Cixa, K, e, \T,D CHRERREDEHTHS. IZC, vEuiCRTE

exp(_i\ég)(llullg+llazullg) < CN[{u)a+ (9z)a + (Byu)a + (905 u)a

+ (0%u)al,
2%, £oT, A= —élog(-i—), rEziidD,
lulls + llzully < Ca=exp(CIAla)e = Ca~et,

BT S, £2T, RODIFFAVRSNE.
Ric, EH2OAHOYBETY . a=cosf LELROBRIELNS.

O¢u = alzu + foyu,
Oqu = alyu — f0:u,
O¢Opu = —afdiu+ (o® — §2)0:0yu + afilu,
O3u = f20%u ~ 200, 0yu + a*d}u.
ZZT,

' = (u)r + (Beu)r + (Bpu)r + (OByu)r + (8;‘;11)1-‘,
&ﬂi’?’%’)l’., FHELIORO2EADHRD LD :

[Julla + ||O¢ulla < Ca'ze'é,
llulls + [|0-ulls < Ca=2et.

(1) Kb R%EHRS:
lulla + 10z ulla + 181118y ulla < Hlulla + 2||0zulla + ||0¢ul|a.

£oT, XHFNZB:
llulla + 10 ulla + |BlI8yulla < Ca™2(e +€')%.

ZOLE, (1) kDEEBRADPEONG

'

€ 2[(u)r + (Geu)r + (Byu)r

<
+ (8:0,u)r + (82u)r] + B(02u)r.
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FURXDEERROEER

TR 7TETABARE | BERIXEEZERTCHEL, BEINLRIEZHRHTS L LV ICHEERE
BT, FRTFESHIAREKEELRZIToLER, UTOBEVHELE.

BERE S FRAERITB W T, Cauchy MREAS well-posed TV EE, 6 X MR RR Iz L
T well-posedness DREZH 5 TD ill-posed FMABEL O EFIC L > THREENTE

(Hormander 1959, Miller 1964 72 &), BIOMIE 2 b Rivid, #ix—FE#g1t 0 &8, Hadamard
DEZMEBR L LFBEIHFDLYVE>THS, LR LEREMSFRADHETF T, 2D X 5 72 ill-posed
BRI DWW TRIZARADE S 3LV, L, Cauchy il O R RETIVE, HIBOEREH
AEE RO OV ill-posed FHBERBR Y FeoZ E B3 oTETE,

AR TIE Kutev 231989 ICSEFERBIC BV TR Y & > 2 IR F RO T b B 2B LEHE
92 Monge-Ampere HEERIT DT, ill-posed FHIEASER Y ST & 5 g &z, 5853 Carleman
DEIUTHE D B3, BIMT S Cauchy M H35IRE TR & EHATHE AT ill-posed £ 5 & 0 % well-posed
IR WG D LD Z & B h o T ¥k, ¥FAHE Monge-Ampére FRRiCH LTIz n k54
HRIIHEV 2ENRP o1, FRIXDZ ORRITIEREHEARFERD Cauchy FEOHEIZB N
THREDZLOLBDbIS, UEIZX->T, XBUIELRLCETI DO LHET S,
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