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o (D*u + x(x,u, Du)) = Zal You(D*u + x(x,u, Du)), 7E Q H, (1.1)
1=0
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IBA T Hessian J7 2RI T4 2 LI fy JLAAT a8, 4140 Schneider $2H T 1 AL
B AR B AT S TR A Hessian 77 7%

k—1
ox(D*u + ul,) + Zalol(D2u +uly) = ¢(x), =eS"
=1

Harvey-Lawson 7E & R HE LA BE 8 B 42 H 32 special Lagrangian 75 F2 2!

[n/2] [(n—1)/2]
sin @ Z (=1)* o9 (D*u) + cos f Z (=1)*oopy1(D*u) =0
k=0 k=0

E—2RIE 68 Hessian J7#&. Fu-Yau £ Hull-Strominger &R HI BT A EH Fu-Yau J5
g 149l
o1(100(e" + a'e™™)) + o/ 72 (100u) = 0,

& —KIR 5 A Hessian 72

THERBENINEFEY x # 0 FHEE A Hessian J7 FEHFF, Hd—240] - I5 T L[
M]3, A 45 Christoffel-Minkowski [7] 558 (6] 195 22 #1220 BE RS Alexandrov [R]85 7)) X6 ]
B SRR (1) @XAES" B, Ho = =ap1 =0, A =ul HX. FI—KFFHE
TESFPE AT 5 T4 Darboux J7#2 B9, DI K Yamabe [ 10 f—Ff H SR 58
S AR LRAEHETHY Schouten SRE TR

B x=0,k=n,az) >0, a1(z) = ae(z) = -+ = ap_2(z) = ag_1(x) = 0 B, J1
2 (1.1) HAZEHE Monge-Ampere J7#2. Gutiérrez-Brezis 7E3C [11] A H T R F4H:
Monge-Ampere J7#E8) Harnack ANZER A B S 3009 W35 Holder {511, 1984 4= Caffarelli-
Nirenberg-Spruck f£3¢ [12] #ER T £ 8t Monge-Ampere J7#21 Dirichlet 3348 [n] &5

{detDQu = f(z), TEQ A,
u(w) = o), 00 L
FRE L B AFTEME—4PE. Caffarelli-Nirenberg-Spruck 7E3C [13] 5B T L5 Monge-
Ampere J7F2# Dirichlet I {H W&, ] T 27 22 B T EA B FE7EYE. 1986 47, Lions-
Trudinger-Urbas ') ZERR [Q 28 [8] 1 s AR T AR Monge-Ampere J7 2254 Neu-
mann FI{E 7] &1
{detDzu = f(z,u,Du), 7FEQ H,
D,u = p(z,u), T 00 =

SR TEEYE. Li 1Y) 58] T & & 2 # M IsH Monge-Ampere 5 #2#) Neumann 11
fELIW) B2 J 2 BT YAy FETEME— 1.

Wy =0,1<k<n, ap(z) >0, a1(z) = az(x) = = ap_a(x) = ar_1(z) = 0 Bf, 7
& (1.1) & Hessian /7#2. 5T Hessian 2K Dirichlet #I{H[WEH F £ £ 8 BT IR,
03¢ [16-18]. Trudinger ') 78 1987 4FEF5E T & SUIH A BRI Hessian 7 F2#7 Neumann J11E
) R AR A R B, AR T — B ™ ™ X s S VPR FE R A A, Ma-Qid2”)
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JESZ T Trudinger FEARE IEAAME. Qiu-Xia PV SEHT T ™% f43 L Hessian 772 Neumann
B B 22 ML AR Y FAAENE, FEA FTZ 245 1 T Alexandrov-Fenchel N30 —Fivgr
IEHA. Jiang-Trudinger 22=24 By T HA IE W 44 F0 U HE45 F R3S Hessian e —f%
AR AEL V] R0 FY A PHE — .

Bx=0,1<k<n o) >00<I<k-2), az) = =ai1(x) = ap1(x) =

o= ap_o(x) = ag_1(z) = 0 B, FFE (1.1) K Hessian F§ 5 F2. Trudinger ') 5t T —f8

Hessian B 77 F& 1 Dirichlet [A] 5. Chen-Zhang 25 ##5t T —§#% Hessian B 7 F2H Neumann
3201151 A5 ) A PHE — .

SE3E, Guan-Zhang 26 JEBH T

or(D?*u) + ax)op_1 (D%u) Zal x)oy(D%u) (1.2)

76 Teo1 F2REEATE. Chen-Chen-Mei-Xiang 27] e T —2KEA Neumann H{E M
KR &7 Hessian 752

k—1
or(D*u) =Y ap(z)or(D?u), FEQ
=0

Dyu = c+ ¢(z), T 00 L,

BRI TIRA A Hessian FREM LM Neumann [0 k BV FAEME M E . % Lk
XEMER, ACTELHE LR 7 (1.1) 9 Neumann #{EME. 53¢ [27] Ry T2
HE, AR TR K — 15K (2, u, Du). FIL, RIS Fem AT B E, TR x
BEATIE MR, 78 Guan-Jiao 28 JER S HI B & T, FM1FIA L PRI &M, X &1
YA TFHER CO fi O Al
EH 1.1 Ve e, xR
Y9 <0, ij=1,2,n. (1.3)

X7 < (e, u)(1+ | Dul™), (1.4)
(Du - Dax* + [Dul?|xi7]) < ¢2(w, u)(1 + | Dul™), (1.5)
— Du - xg; < Y3z, u)(1 + | Dul?), (1.6)

HAr i, j,s=1,2,--- ,n,0<7,73<2,0< vy <4
253 29] MERTE R, BATFIALL T RAHEN] C? fhit.
FEE L3 AD%u+x) = (Moo A) (=2 ), TR
{)\ /\— }7&0) 0<60<1. (1.7)
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T4 BT E
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EX 1.3 B QCR" ZE—4 C" MM K, v Ky 00 B BALSNE A B, X (2, w, Du)

A nx n RFRERE, MN(D?u + x(z,u, Du)) € Ty, 0 < ay(z) € C%(Q) (0 <1 < k —2),

ap-1(z) € C%*(Q) 2< k< n), pe C3(0N), e € (0,1). MF ue C?*(Q)NCHQ) FHid

k—2

(D% + x(z,u, Du)) — Y a1~ (D?u + x(x,u, Du)) > a1, 7EQ
Ok—1 — -1 (1.8)

u, = —eu+ @(x), 1 00 I,
A4 u AT (1.1) B Neumann 10 7] B H] — 4 T #-
EX 1.4 % QCR” B—A4 C* {84 X3, v o 0Q W BEALINE R, 1 (2,7, Du)

u
A nx n RFREREE, MN(D?*u + x(z,w, Du)) € Ty, 0 < ay(z) € C*(Q) (0 <1 < k—2),
ap_1(z) €C%(Q) 2<k<n), peC3ON), € (0,1). WETeC?*(Q)NCHQ) Fid

k—2
Uk: (D*u + x(z,3, Du)) ;al;(DQHX(x w, Du)) < ag—1, TE QA (L9)
U, = —eu + ¢(z), TE 0Q L,
W2 uw B HKI7RE (1.1) 1 Neumann HI{E MBI — 4 _Lf#.
AW EE M.
FE 1.1 #ZQCR"E—NC BRI, v R 00 BIBALANE L, x (@, u, Du)
K onoxon B FREERE EE R A5 1.1-1.3, w M T 43 AR E X 1.3-1.4, 0 < ay(z) € C (ﬁ)
0<I<k—2), ap_1(z) €C?(Q) 2<k<n), peC3N), e (0,1). ALK (1.1)
Neumann 331 {H [f] 55
k-1
Uk(D2u + X($, u, Du)) = Z al(x)ol(D2u + X(x, u, Du))? Z’E Q EF'?
1=0 (1.10)

uy, = —eu+ p(x), TE 00 Lk
HETEME—I k BV uw e C32(Q) (0 < a < 1).

EHE 1.2 & QCR" P C WX, v b 0Q BEALAMNE &, x(z, Du)
Honox n XERRAME R RS 1.1-1.3, uw 1 @ R EE X 1.3-1.4, 0 < ay(z) € C?*(Q)
0<I<k—=2), ap-1(z) € C*(Q) (2< k <n), € C2(0Q). MITFTEME—HIHEL ¢, HHTT
£ (1.1) B9 Neumann 31 {H 7] &5

k—1
or(D*u+x(z, Du)) =Y ay(z)or(D*u + x(z, Du)), 7E Q H,
1=0 (1.11)

u, = c+ p(x), 1E 00 I
TEAEME— k VMR u e C3(Q) (0< a < 1).
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§2 FEANR

TEX — 7, BN 406 H BRI FF 5 M SC RS | BE, JHERIX S 8. O T 7 %R, 5l
AR5

U := D*u+ x(z,u,Du), Ui :=ui; + x” (x,u, Du),
(2.1)
Uk(U) O’l(U)
GoU) = 222 o) = — 0<I<k—2,
N Ye. N
G — ij
ou,;" P T Buy (2.2)
L= G”D + G”XU Dy,
W77 (1.1) AR N
k—2
GWU) :=G(U) + Zal(x)Gl(U) = ag—1(x). (2.3)
1=0
(2.3) FHILFBXT € € S"1 SRR, B
k—2
Guije = (ah-1)e — Y _(a)eGr — Gx{
1=0
= % X - Ox'
= 1) — G — G2 — G =y — GY sE) 2.4
(ar-1)e ;(Oﬂ)g 1 8135 o D st (2.4)
B - k—2 k—2 -
GYuijee = (r-1)ee — G UijeUpsg — > _()eeGr— 2 (o1)eGy Usje
1=0 1=0
»»62Xij 82 17 B aZXij 62 ij
— G — G G e
03 Oxe 8uu' 3x58u5u ¢ 8u3x§u'
52y 92id Oy N R
al . 2 _ (g Ealy] d _
¢ ou? O dudu, ¢ ¢ ou < G ou 8955
0%\ 0%\ - OxY
i (v —GY
9.0 uguse — G D UseUge — G i Usge - (2.5)

1 Q bFE XIEBS AL d(x) = dist(z, 0Q), HE RS0 K E h
Q, ={reQ:dx)<p, p>0},
% QO KB, FEEN R0 < p < 1, {75 d(x) € C1(Q,), FFHAE 090, LEAISNE
M v =—-Dd, it
=6 — v, TEQ (2.6)
|D'ul? = Z cugug. (2.7)
1,7=1
BIEE 2.1 W u K C2(Q) BEL AD2*u+x) € Ther, FFH a; (0 <1< k—2) BIFEE,
HRLHF G MG BT Y.
WE W [26).
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THEHSGHHET G, G, fl G WHER.
5|38 2.2 1R w 2 (1.10) B k ZFf, o >0 (0< 1<k —2), IAF

0< U:i(f(][)]) < C(n, k,inf oy), (2.8)
0 < -2:0) gc(n,k,kfsupal). (2.9)
o-1(U) =
JE W3C [27].
5138 2.3 R u HWE (1.10) B k BV, ar >0 (0< 1< k—2), A
"_:_1<i(;“‘<n—k—1, (2.10)

=1

’iGijUij < C’(n,k,kilsupal). (2.11)
i=1 1=0

IE A4S (2.10) BRI 2% 3C [27) R 53 3. THEEM (2.11).

g
‘ZG”UW Za(okkl) galia(ok 1) Ai
=1

— o
< |()¢k_1|—|— ‘Z(k_l)ala !
=0 k—1

k—1
C(n,k,;supal),
AR (2.11) BLAL.
BT R 5 BAIE R SE R A R R+ EERE.
I 2.4 RIZE A= (A, \n) €0, k=2, 3H N < 0. A

oG _n 1 oG
> - .
IV (n—k+2228/\ (2:12)

IE EMI AR 2430 [25] Ry EEL 2.5 13T [27] FEY 5 HE 4.

§3 SEIEfEIT

FERX —F7 1, BATHF LML (1.10) BSEHfliit.
§3.1 C° ffit

A/NFFIERT C° 3.

EHE 3.1 W QCR A C FHAKI, v e C2QNCH(Q) NI (1.10) B k 5
VR, S50 11 BGOL, uw A1 T A0 R E X 1.3-14, 0 < ag(x) € C°(Q) (0 <1<k —2),
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ap-1(z) € C%(Q) 2< k< n), peC%0N), € (0,1), NA

m@x|u| ~ 7
Q

Hr C BT n, k, diam(Q), max [u] F1 max |u| ) %L
Q Q
W EH TR R TR (1.8), 715
0< G(D2y + x(z,u, Du)) — G(D2u + x(z,u, Du))

3Uij [Qw + X" (957% Du) — u;j — Xij(x, u, Du))

oG oG

= — .. .. ¥} _
anj (um ul]) + aU” (X (CE, u, Dﬂ) X (CE u D’U,))
oG oG

= a0, (w;; — i) + i X (u—u),

GEEFM 1R u—u LR EBUSERE, WA Dy(uw—u) >0, lu>u
M, u —u TR LR KME, FEh %M A Do(uv—1) > 0, T u <7, B
max |u| < C
Q
§3.2 C*' f&it
FE3X —/I AT, SrBIAERT C ATt 88 1 RN TRBR AL 1T, 55 2 A Jm i mh A
it
EIE 3.2 HQCR"ECP —F LK, uwe C3(Q)NCHQ) MEB (1.10) & k &iF
l

ff, w AW A B 1.3-1.4, 2 1.1-1.2 J57, 0 < ay(z) € CHQ) (0K 1< k—2),
ap—1(z) € CHQ) (2 <k <n), p(x) € C?(0N), ¢ € (0,1), MAH

sup [Du| < C (3.1)
Q
gl

1
sgp ‘u - @/ﬂu‘ < C, (3.2)
Hr C B—/MEKET K, n, diam(Q), |u|co, max ||, max |¢s], inf oy, |oq]cr, |ak—1]cr FlI
lolee IR EL
§3.2.1 NEBHEMIT
FEIX — /N7, SR A SC [30-31) i AR HE S WIS (1.10) & 2870 PR ER BEAG 1.

EXE 3.3 1% By(zr) € Q (Vo € Q), u e C3(Q)NC*Q) HEE (1.10) B k FIF#,
AN D?u + x(z,u,Du)) € Ty, ¢ € (0,1), u Ml @ 43 EE X 1.3-1.4, 4 1.1-1.2 @7,
0 < ane) € CHQ) (0 <1< k—2), apos(x) € CL@) (2 < k < n), WE

sup |Du| < C
Q

Hr © BT 1, k, n, diam(Q), |u|co, max ||, max|is|, inf ay, |ay]cr, |ak—1|ct F
ol B ER
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W V(x,€) € Br(x) x S"1, Myl Bl R EK
W(z, &) = ug(x)d(u)p(),
Hef pa) = (1— 25 > 0, o) = = > 0 fll My = 4sgp|u|. HEA 75

2 "2 1 5 1 5 1 -5
¢" — % = ;Mo —u)7% > (Mo —u)72 > 75 M, %, (3-3)

Xt W (x, &) ARIR—KFM KRS, H
Wi(2, &) = ugipp + ued'uip + uedpi,

Wij(2,8) = ugijop + ueuijd'p + uguiu;d” p + uedpi;

+ (ugiuj + ugjui)@'p + (ugipj + ugipi)d
+ (wipj +ujpi)¢ue.
W W TE (w0, e1) WARHEKME, HARE v = [Dul, WIS
0 = Wi(zo, €1) = u1ip + uruid' p + u1¢pi,
BIoitHE, WS

ui; = —%(umﬁ’p + épi), (3.4)

G54 (3.4) Ml wuy = |Du| ARZEAF 1.2 iy (1.4), &

/ .
Un = ) u1p/h +x* (@, u, Du) < 0.

¢
Kb a+ CAERAE W £, AP
LW = (GYDjj + G x}) D)W = G Wi + GV x W, (3.5)

Horr
GIXT Wy = G X (urs0p + urd'usp + u1dps)
= GYXH urspp + G X urd'usp + G xH uygps,
GIW,i; = GYuijidp + GYuijur g’ p + GIuujui ¢’ p
+GY pijurd + 2GTuri (uid p + pj¢) + 2G T uruip; ¢,
K (2.4) A1 (3.4) AN (3.6), A4

(3.6)

. k—2 y 3 . 3 j " 8Xij
GY"W;; = [(ak_l)l _;(al)lGl G D ™ -G Bu 1— G o Usl}(bp

+ Gij Uijulgb/p — Gijxijulgb/p + Gijuiujul(b”p + Gijpijul(b
(¢')*p
¢

—2GY uruu; — 4GV uyud p; — +2Guruip; ¢

(@')p
¢

ez u1pip; ¢
p

)uluz Ui [G” %xil G¥ 68X

> GV (97— 22t 1 ép— ¥ %u] Us16p
— Gy ¢ p — Cuyu; Z G" — Cuy Z G - cz G,

i=1
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B LR (3.3) AN (3.5), A[H5

0> LW
1 11 1] aX” iJ aX”
16 ottt - 6 81:1 + G5 u]o

— GUxuy ¢ p— Cugu Z G — Cuy Z G¥ — an: G

i=1 i=1 i=1
+ Gy ul(b usp + Gy ulgbps (3.7)
EEFM 1.2 UZZE}IIE 24,8

1
> ——|Dul® - C|Du|* — C|Du| — C|Du|"* !
§j (5 gy Dl — CIDul? — Clpul — ClDu

— C|Du|"t — O|Due ! + c). (3.8)
A 53 2.3 Al

n

i n—k—1
26" T

i—1
BABIHFE)IE S |Dul < O, H C BKHT k, n, diam(Q), |u|co, max [1)1], max [1)s]
k—1
il Z sup oy B HEL

§3.2.2 EABEMT
LI BE AR T EIE A AT
EH 34 HOQCR K CPHRXE, we C3Q)NC(Q) A (1.10) # k &

fBou M ou PR E X 1.3-1.4, &4 1.1-1.2 55, 0 < a(z) € Cl(Q) (0<1I<k—-2),
ai-1(x) € C1(Q) (2 < k < n), plx) € C2(09), £ € (0, 1), WK
sup [Du| < C
Qo
ﬁ\:q: C %m*ﬁﬂ: Ho, T, ka dla'm(Q)7 |04l($)|cla infOél, |90|C2 ﬂ:ﬂ |’U/|C0 E/‘]'ﬂﬁ?ﬁ
WUE 25T T A B R B
H =log|Dw|* + h(u) + g(d),
HA h(u) = —log(l + 4M; — u), w(z) = u(x) + (—eu + ¢(z))d(z), g(d) = Ad(z), H
M, = sup lul, A RFEETEL X h SRR — S %, &
1 < B L 1 1 < B L o
L+5M; © T 143M; (14+5M)2 ~ T (1+3M)?%

Xt w KT, H

w; = u; + (v; — eui)d + (@ — eu)d;,

wij = (1 — ed)ug; + @izd + 2(pi — euy)dj + (¢ — eu)dyy,

wijr = (1 — ed)uijr — 3euijdi, — 3euidj, — eud;ji
+odijr + Pijrd 4 3pijdr + 3pid;g.
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i (3.9), AT

(1 = edyus; — C|Du| = C < wyy < (1 — ed)us; + C|Du| + C, (3.10)
B |Du| R BB/, F15
i|Du| < |Dw| < 2|Dul. (3.11)
B H(x) 7E mo € Qp, LIRFIEAAE, 520 =P HLIER.
B 1 R zo € 0Q. RIE Hopf 52, 7E =0 46, FH

| Dw|?v
| Dwl|?

BT w, =u + (pp —eu)d — (p —eu) =0, WFH

|Dw|?v" = e wiwiv™ + 2 wimwv™ + 2w, Dpw, v™

0< H, = — gy + hu,.

= ciflwiwjum — 4c" (p; — EU; ) w5 + 2¢4 (1 — ed)uipwj

+ 267 (¢ — eu)dipw; ™. (3.12)
IR FE v = —cuto, il D FERITEXF L, W15 Vuy; = —ecuj+cyp;,
B cugy, + cumDjv™ = —ecuj + c¥p;, M |Dw|?v' < C|Dw|? + C|Dw|, 8HF
C C C
<H, <-4 < - —.
0 O D T S T D
BAFSK, H |Dul <C.
B0 2 IR 2o € Qp, XEHBI R BORPIIR FEL 16 20 4, FH

2 i
2wpiwk; + 2 i 4 i Win Wrnj
Hi‘ = el le)—;Pwkwk I _ wk,lfg;l)}ﬁw J + Adij + h”uiuj + h’uij. (314)

TE wo AEBAEIRR, 75 [Dw| = w1 LA {Ui;} 23t Ay, I

—1d — (¢ —eu)d 1
uy = s <,011 — E‘fl W 1, 1= _E(Adl + h'uy)wy, (3.15)
MAEE 2 <i<n,
_ —pid = (p —eu)d; L

u; = T ed , Wy = 2(Adl + h'ug)ws. (3.16)

B |Du| REEXR, FHEXNTAEEN i >2,F

1
< — .

lu;| < 64n|Du|, (3.17)

Hitd (3.11) f1 (3.17), H

- D
w= | Dup =3z > 0 L (3.18)
1=2

B jwi| RAGR, HEGRM 1.2 HHY (1.4) M (3.15), &

1 1
U1 (o) = 1—ed [ — §(Ad1 + hup)wy — p11d + 2(eur — @1)dy + (eu — p)diy
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+ x" (2, u, Du)
h/ 2
X 128 +Cw1+X (x,u,DU)
< 0. (3.19)
"y LAEMEHR LA
0> LH = (GYDij + G D)H = G Hyj + G H,, (3.20)

Hrf

2w ws
G Hy = G ( |I109kw|§ + Ady + Wuy )

oo 72(1 — ed s 2 Sd 4 _ ds
— G”X;JS( ( ed)uy I P1 i (o1 —eur)
w1 w1 w1
2(p — eu)dis
w1

_|_
KT GV ERTE 3.14) b A

- 1 .. y
GYH;; = —=GY(A%d;dj + 2AN diuj + (R')*usu;) + AGY d;;
J 2 J J J J

+ Ad, + hu)

. 2G Y w; ; .
+ hHGUUin + S + h’G”uij

w1
=ci|(n - %(h/)Q)uiuj — AW dyu; + Ad;; — %AQdidj}

+ 2Gij Wij1
w1

Hi (3.11) A4, EEE 1 A4k

Gii [(h - l(h')2)uiuj — AW d;u; + Adyj — %Azdidj}

+ h’Gijuij .
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