#ERE
J. of Math. (PRC)

Vol. 36 ( 2016 )
No. 2

BRAEEE THIkPRI— LT AT

7K IR
(ZHITTE K He 20, =8 B 650500)

8 ACEEOE TR E TIPEE ) —Le Rk . UM L, S5 AR, 1E
TXF S R EE e - MNEITE, WA T ATE R rank (hay) > v, WHEARSEETE SUT A
Tk
XBIA): AN T, ROTS hE mTR Ek

MR,(2010) EH533ES: 53A10; 53C42 hESES: 0186
0255-7797(2016)02-0403-06

SHRARIRE: A X E RS
1 E&EENIR
SE SR BT
&:%ggw%ﬁnmm,
Ho=(" )5,
r

S, SERAPEITCR, S, AL, sk b, B AR IR A #
det(M — h) = det(M\ — T AT = det (T~ (M — h)T) = det(\] — h).
#H Hppq =0, WFK 2 : M™ — S™HL 2 - B/

et 1, JESSN
=5 4\¢¥ﬁﬁ¥ Tri_j = ﬁgji...j:jhhﬁ o hirjw 7E X

T, : T,M — T,M,
Tr(e,;) = TT,;jej.

it B = (hy), 4

Oiji  ~*+ Oijr Oij
iy :
JiJrd
Oiju v Oig, Oi
Oiji -+ i, Oij
S i g ety s Jdydizecd, s Jd1ie—1d
= 035y f, ~ 0inj€an Ty — Oi2i€h1jadar Gy 04,5y gy

“I s HHA: 2014-01-04 I HEA: 2014-05-08
EZ = KT (1989-), Lo, T LI, Wiz, EBRF 7T A sy L.



404 g4 =2 7 i Vol. 36
1 R N Py Yy _l LR N TR T _l RUCRETNE VN SRy S
,53'1--4;3' 1171 irjr —VigPT T|‘€j1j2~--jr 331"Vi2g2 irJr r|€j1j2j3-~jr i1J11%572 irjr
1 ..
e gl .o h

ﬁ J1edr—1dr V011 i2]2 Jir

(r—1)! (r—1)!
=0iSr — ———Te—1)ijhii — 3 Tir—1yija s

rl 7!
(r—1)!
= T g
=0i;Sr — T(r—1)irhu;,
HA T, = S.1—T,_,B. iAok
1 ireein1i
tr(Tr1B) = Tir-1yijhi; = 785 g iy hig

(’I“ - 1)] Jiogr—14' Vi1

! 1.
r 1T
O yhg gy hig, =18

E[] T'Sr = tI‘(TTle). %l r=1 HTJ-, )LE, Tlij = T‘”

E X T
L,:C>*(M)— C*(M),
Lo(f) =) Tuijfi;sVf € C=(M).
i
R,
Lo(f) =) Toifis = Y 6iifig = O
i i
Bl Ly = A.

GEE A A BT 4 r =182 L, = L.

GUHEA Lz = (r+ 1)Srenn —c(n —r)Sex, Hr = 0 B, $i2 Takahashi 52 #
Ax =nHe, 1 — ncz.

T, AAEE FmE- At 2225 1 BRI ) —S8RHAE (A0 STk (1, 2]), ARSI FE B Ak
7 T % FG v T B P — PR

2 r - NEBHEAE Gauss BRET
2.1 r - tR/HE

B M™ — S NESUI/N (0 - #/0) BT, Az = —na (W H =0,¢ = 1).
o o(M™) BELE S EAREER S, WA E AR a, f (v,@) > 0. %

(Az,d) = (—nz,d) = —n(z,d) <0.

4

EA:(07"' 71A70a"' »0>71§A§n+27

r=axFE,y = (z*,--- ,2"?) € R"*?



No. 2 HKICHE: A RAREAE T BRI — L il mm Pk B iR 405

xS AE L M e, H

n+2
lz)> = > @) =1,
A=1
n+2 n+2
— 1 2 n+2 _ A - A
Az = (Az', Az? - Aa™?) = Y AztEy, d@=)» a’Ea,
A=1 A=1
n+2 n+2
(Aw,d) = (O Ax’Eyd) =Y Az*(Es,a)
A=1 A=1
n+2 n+2
= Z Azta? = Z A(z?a?)
A=1 A=1

n+2

= AZ(Q:A@A) = A(x,a).
A=1

WAz, @) = (Az,a@) <0, B (z,a@) A TR th Hopf 5138, & Alz, @) = 0 &1 (z,@) =0,
M z(M") = S c SnHL i 8™ 75 Sntt g b, tHat T id 2 it e 2

T A S FEFNE T AR LA 7E Sn L g —ASTFE R

e L e B

SIZB 1 A S7 R EE - BUNBEITE, # T, 45, WIS ETE S 1 IFEER

T RRASRA AT S ATk, AR @ (6
(x,d) >0,
Lz = (r+1)Sr1€p41 — c(n —r)Sx = —(n —r)S,z,

BB S = ( f_ e =0,0= 1.4 p(a) = (o,d), %BLA HFOENH

LT(SD) = <Lr$a 6> = —(T‘L - T>ST<:E? Ei> = _(n - T)STSD'
HF T, = S,0 —T,_B,rS, = te(T,_.B), ]
tr(T,) = tr(S,. I —T,_1B) =nS, —rS, = (n—1r)S,.

EEM, WS, = Lte(T) > 0. T 5H L, KT L* - WHEAMER, WA

45 (T
(@)dar = 0.

L
M

)
®)

/ —(n—7)Sppdy =0 = / Srpdyr = 0(S, > 0) = ¢ =0,
M M

Bl (x,d@) = 0, SRBTE.
SI38 2 @1 X F kb o - /BT, L, SRR S TR AN rank (hyy) > 7.



Vol. 36

406

MUEEIHE R 5 B 1 8if
E 1 KT St AR R e - SN, 58 rank(hy;) > v, WAL ETE SO H—

MR
2.2 XEGEHE 2 M" — S"T(c) B Gauss &

4254, Hopf 51 B4~
EIE* ¥ (Tyy) B, L(f) =0(8 L(f) > 0 5L L(f) <0), U f =const.

JE
2 1 2 1
( )= 3 Ti(f >i7j:§(2Tij<ffi)j)
=T fif; + [Ty fi; = Tii fof; + FL(f).

i F / GL(f)das = / FE()an W [ L(f)dar = 0. % L(f) = 0, (Ty) 52,
M M

M

0:/ L(%fQ)dM :/ Tij fifida = 0.
M M

5&/ Tijfifidnm = 0. X Ty f; f; > 0 ((Th;) 1E%E), W T5; fi f; = 0. 8 f; = 0 B f =const.
M
f%ﬂfZOI?/LUMMZQMLU%ALﬂf:mmmﬁ?LUhglﬁﬁj.

M
FIE, 2 (T;;) SOERF, SUEY].
EX f = (2, A), A NHE =, N

df = (dz, A) = (w;e;, A) = (e;, A)w;, df = fyw,

E&ﬁ fZ_<617 > EBH:

dei = wijej —+ hijwj€n+1 — CW;x = wijej + hijwj€n+1 — céijij,

i
fijw; = dfi + fjw;i
= d(e;, A) + (e, A)wji = (de; + ejwy;, A)
= hij<en+la A>U)J + (—c5ijij, A>
= hzg <en+1a A>wj - C<$7 A>5Uw]
V&5

fi,j = hij<€n+1,A> — C<.CU A>5”, <$,EA> € OOC(MH),



No. 2 HKICHE: A RAREAE T BRI — L il mm Pk B iR 407

JUES)

:EA = hij(ent1, Ea) — c(z, Ea)dj,
L(z") = Tya'y; = Tijhij{ens1, Ea) — cTij{z, Ea)d;
= Tjjhij(entr, Ea) — cTii(z, Ea),
L(z) = L(z")Ea = Tijhij{ens1, Ea)EBa — Tz, Ea) Ex
= (Tijhijeni1, Ea)Ea — cTyi{x, E5x)E 4

= Tijhijenﬂ — Ty,

L(x) = (Z hi;Tij)ens1 — CZTM%
i,j i
Llw, @) = (L(),d@) = (Q_ hiyTiy)ens1,d) — ¢ 3 Tislw, ).
4,J i
BT T, =nHo;; — hyj = T, = nH — hy;, JlEEy

> Ti=Y (nH —hy)=n’H —nH =n(n—1)H,
i hi; Ty : > " hij(nH6i; — hij) = n*H* = 8,
1,7 1,7

7E 5™ (c) o, SR R = n2H? — S+ n(n — 1)e, 0 S = 5, (hyy)?, W
L{z,d) = (R —n(n —1)c)(ent1,d) —cn(n — 1)H(x,d). ()

#iH =0/, REn(n—1ce n?H>#S < Sy #0, {e,11,a) > 0 Bl z 1 Gauss
WRAHR A& E— N HEER T, 2 (T;) AER, MHER * 6 (engr, @) = 0.

[EEE!

EIE 2 X ST (c) HRRBUR/ANEINE, # (Ty;) A€ H Sy # 0, M Gauss B BA
EAE ST () M—AM k.

3 EREHHMBFREZAVECTEHZERN Gauss BEHE

Wa: M" — R (p > 2) ARBE P MZE (H=const) T, e 1 NIENFE
F W Ax =nHe, 1 —ncx = nHe, 1 (life=0). & (e 1,a) >0, B z BHEAL IR
(1) Gavss BT (enar : M7 — S7+0-1) (R4 & 7ERG—NHERRS, (Y

A(;E,Ei> = <AJJ,6:> = nH<en+176> 2 07

Frbh (x,a@) N LA REL W (epqq,a@) = 0. o BIEA-FI R Gauss W& 7% 7
Sr3(c S o ST (2, ) = 0,0(M") © RM
Mp=1H0F eppq : M™ — S GiE e, N, BPSER 55 7 BRE D —IR.



408 g4 =2 7 & Vol. 36

b, Bng € S R—AWEE A, HEELf = (2,n0) : M" — R. T M" REH,
W f7E M" BB, BITEE 2 € M, {543

df|mo =0, d2f|zo <0,

B
<dx|“"0’n0> = 07 <d2x|l‘07n0> S 05

N No & M™ 1E Zo El"]?ffﬂj%, Jlpeis Zo, fi €n+1($0) ="No , R En+1 ST ﬁ;ﬁ?P =1
IS AH G AR AN B

A3

EIE 3 R hEFHMEFRE M R T Gauss B E S L
Smrp=L(p > 2) B—ATFEERd, WM™ 0y Rt R R,

& % X M
L T sl 5 2 T SR R 5 P 5 (7). MR, 2014, (1): 47-50.

Hounie J, Leite M L. Two-ended hypersurfaces with zero scalar curvature[J]. Indiana Univ. Math.
J., 1999, 48: 867-882.

[3] Hounie J, Leite M L. The maximum principle for hypersurface with vanishing curvature functions[J].
J. Diff. Geom., 1995, 41: 247-258.

[4] BRAEME. Wi (M), dbat: @4 H0E ikt 2001
(5] e &, BReENE. Sy JUATUESC M), dbst: bRtk A, 1983,

N

THE DISCUSSION OF SOME SURFACES WHICH ARE NOT ALL
CONTAINED IN A HEMISPHERE

ZHANG Wen-juan
(School of Mathematics, Yunnan Normal University, Kunming 650500, C’hma)

Abstract: In this paper, we mainly study some special surfaces which are not all contained
in an open hemisphere. By using properties of L, operator, we prove that for a compact r-minimal
hypersurface in S™T!, if the rank of the second fundamental form rank(h;;) > = then the
hypersurface can not be contained in an open hemisphere of "1,
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