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1 k i0�g p 5�B% c(c > 0) 5 n + p he�5i�+#|�!g de Sitter �t�qg
Sn+p

p (c). ��i�+#|f�����+#|V����^-�&℄#��K.��E�Z.&�.�{G�59K� Minkowski �t5k*���B.5 Bernstein �� [1] �U>z5Æ��D� de Sitter �t5k*��:#|�l [2] ,3ET A M Mn U de Sitter �t Sn+p
p (c) 55~25��:#|�K Mn k*�$ MnE�9�l [3] �� de Sitter �t5	��7B%5���B.�T%�'���B."gE>5Æxaw�lr��� de Sitter �t55~2i>��:#|�e3�'��:#|Z�;Gg|S1�7K5ÆQiL�7Sm<ÆxO����	`|\IqET 1 MMn U de Sitter�t Sn+p

p (c)5~2n�5i>��:#|�H g7B%�$
∫

Mn

[
1

p
S2 + n(c − H2)S − cn2H2 + n2H△H ]∗1 ≤ 0 , (1.1)<5 S g Mn 5;Gg|S1�57K�ET 2 M Mn U de Sitter �t Sn+p

p (c) 5~2i>��:#|�A Mn 57B%g�W�I\ S *=
1

p
S2 + n(c − H2)S − cn2H2 ≥ 0 , (1.2)$

(i) p = 1, Mn U Sn+1
1 (c) 5E>���B.�f

(ii) Mn U Sn+p
p (c) 5E�9��:#|�`H℄[: 2004-07-12LOgZ: 
dNz�b<H��h}8=v2 (2004kj166zd)
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p (c) 5~2i>��:#|�A Mn 57B%g�W�$

(i) Mn U Sn+p
p (c) 5E�9��:#|�f

(ii) Mn U Sn+p
p (c) 5	�7~7B%w�5��:#|�l �S�0�D/If

1 ≤ A, B, C, . . . ≤ n + p ; 1 ≤ i, j, k, . . . ≤ n

n + 1 ≤ α, β, γ, . . . ≤ n + p .

2 m>r_M Ln+p+1 U n + p + 1 hQw��t Rn+p+1 N�3i
〈x, y〉 =

n
∑

i=1

xiyi −

n+p+1
∑

α=n+1

xαyα, (2.1)<5 x = (x1, x2, . . . , xn+p+1), y = (y1, y2, . . . , yn+p+1), "
Sn+p

p (c) = {x |x ∈ Ln+p+1, 〈x, x〉 =
1

c
}.<5 c > 0, !g n + p h5 de Sitter �t��M Mn U7��J1 Sn+p

p (c) 5 n h��:#|�o Sn+p
p (c) 55i�+C��0� Mn L5�+C��s#�D Sn+p

p (c) L��i�++x�s� {eA}, R3
〈ei, ej〉 = δij , 〈ei, eα〉 = 0, 〈eα, eβ〉 = −δαβ , (2.2)A {ei} � Mn u���M {ωA} g {eA} 5D6�s��R3 Sn+p

p (c) 5i�+C�g
ds2 =

∑

A

εAω2
A, (2.3)<5 εi = 1, εα = −1.

{ωAB} g Sn+p
p (c) 5�) 1– |S�$ Sn+p

p (c) 5|XK#g
dωA = −

∑

B

εBωAB ∧ ωB, ωAB + ωBA = 0, (2.4)

dωAB = −
∑

C

εCωAC ∧ ωCB +
1

2

∑

C,D

KABCDεCεDωC ∧ ωD, (2.5)

KABCD = εAεBc(δACδBD − δADδBC), (2.6)<5 KABCD U Sn+p
p (c) 5B%%��(F Sn+p

p (c) 	��W{.B% c. t4# Mn L�
ds2 =

∑

i

ω2
i , (2.7)
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ωαi =
∑

j

hα
ijωj , hα

ij = hα
ji. (2.8)

h =
∑

α,i,j

hα
ijωi ⊗ ωj ⊗ eα, (2.9)

ξ =
1

n

∑

α,i

hα
ii eα, (2.10)

Rijkl = c(δikδjl − δilδjk) −
∑

α

(hα
ikhα

jl − hα
ilh

α
jk). (2.11)

Rαβkl =
∑

i

(hα
ikh

β
il − hα

ilh
β
ik). (2.12)<5 h , ξ , Rαβij , Rijkl , L�U Mn 5;Gg|S�7B%w��HB%%��B%%����

S = ‖h‖2 , H = ‖ξ‖ , Hα = (hα
ij)n×n.�� hα

ij 5W�0W hα
ijk ^ hα

ijkl Iq
∑

k

hα
ijkωk = dhα

ij +
∑

k

hα
kjωki +

∑

k

hα
ikωkj −

∑

β

h
β
ijωβα, (2.13)

∑

l

hα
ijklωl = dhα

ijk +
∑

l

hα
ljkωli +

∑

l

hα
ilkωlj +

∑

l

hα
ijlωlk −

∑

β

h
β
ijkωβα. (2.14)$�

hα
ijk = hα

ikj , (2.15)

hα
ijkl − hα

ijlk =
∑

m

(hα
miRmjkl + hα

mjRmikl) −
∑

β

h
β
ijRαβkl. (2.16)� (2.11),(2.12),(2.15),(2.16)�v-p\ [4], �3 hα

ij 5 Laplacian g
△hα

ij =
∑

k

hα
ijkk

=
∑

k

hα
kkij + cnhα

ij − c
∑

k

hα
kkδij +

∑

β,k,m

hα
kmh

β
mkh

β
ij − 2

∑

β,k,m

hα
mkh

β
mjh

β
ik+

∑

β,k,m

hα
mih

β
mkh

β
kj −

∑

β,k,m

hα
mih

β
mjh

β
kk +

∑

β,k,m

hα
jmh

β
mkh

β
ki , (2.17)

∑

α,i,j

hα
ij△hα

ij =
∑

i,j,k,m

α

hα
ijh

α
kkij + cnS − cn2H2 +

∑

α,β

[

tr(HαHβ)
]2

− 2
∑

α,β

tr(HαHβ)2+

2
∑

α,β

tr(H2
αH2

β) −
∑

α,β

tr(HαHβHα)tr(Hβ) . (2.18)

3 FUDqYET 1 CpX Vr�D en+p � ξ 5Kw7`�$
trHα =

{

nH , α = n + p ,

0 , α 6= n + p .
(3.1)
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h

n+p
ij = Hδij . (3.2)� (3.1),(3.2)

∑

α,β

tr(HαHβHα)(trHβ) = nH2S , (3.3)

∑

α

i,j,k

hα
ijh

α
kkij =

∑

α

i,j,k

(hα
ijh

α
kki)j −

∑

α

i,j,k

hα
ijjh

α
kki

=
∑

α

i,j,k

(hα
ijh

α
kki)j −

∑

α

i,j,k

(hα
ijjh

α
kk)i +

∑

α

i,j,k

hα
kkhα

jjii

=
∑

α

i,j,k

(hα
ijh

α
kki − hα

jiih
α
kk)j + n2H△H , (3.4)<5 △H =

∑

i Hii .!d�� [6]

2
∑

α,β

[

tr(H2
αH2

β) − tr(HαHβ)2
]

≥ 0 , (3.5)

∑

α,β

[

tr(HαHβ)
]2

≥
1

p
S2 . (3.6)�U� (2.18) m (3.3)—(3.6)

1

2
△S =

∑

α

i,j

(hα
ijk)2 +

∑

α

i,j

hα
ij△hα

ij

≥
1

p
S2 + n(c − H2)S − cn2H2 +

∑

α

i,j,k

(hα
ijh

α
kki − hα

jiih
α
kk)j + n2H△H. (3.7)� Mn 5~2n��U� Stokes ���DLS��iLoe"�� 1 5,0�ET 2 CpX ��-5awm (3.7), △S ≥ 0, U� Hopf k*��� S g�W�(F

hα
ijk = 0 , ∀α , i , j , k (3.8)

∑

α,i,j

hα
ij△hα

ij = 0 . (3.9)A (3.7) "�7℄�|` H g�W�3
0 =

∑

α,i,j

hα
ij△hα

ij =
1

p
S2 + n(c − H2)S − cn2H2. (3.10)'�� (3.5) D7℄�(F Mn 	�7_5H)�!ÆK.��� (tr(HαHβ))

p×p
UQD!�*�Y��DH�s� {eα}, R.Dyb�o

∑

α,β

[tr(HαHβ)]2 =
∑

α

(

trH2
α

)2
.
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(
∑

α

trH2
α)2 ≤ p

∑

α

(

trH2
α

)2
.� (3.6) 7℄"�m (3.11) �-�'�7S7℄"���U

trH2
n+1 = trH2

n+2 = · · · = trH2
n+p. (3.12)F Mn Ui>5��U� (3.2),(3.12) 3

S =
∑

α

trH2
α = p trH2

n+p = p nH2 , (3.13),J (3.10) 3
cn2H2(p − 1) = 0 . (3.14)�U

(i) p = 1, Mn U Sn+1
1 (c) 5E>���B.�f

(ii) H = 0, Mn U Sn+p
p (c) 5k*��:#|���� A �-� Mn E�9�'��e"��� 2 5,0�ET 3 CpX �� Mn 57B% H g�W��U

(i) / H = 0 P���� A �-� Mn E�9�
(ii) / H = �W 6= 0 P�� (2.13),(3.1),(3.2)

{
∑

i,k h
n+p
iik ωk = ndH = 0 ,

∑

i,k hα
iikkωk = −nHωn+p α , α 6= n + p.

(3.15)� (2.14) m (3.15) 3
∑

i,k

h
n+p
iikk =

∑

α6=n+p

(
∑

i,k

hα
iik)2(nH)−1. (3.16)!ÆK.�� (3.2) 3

∑

i,k

h
n+p
iikk = n△H = 0. (3.17)� (3.16) ^ (3.17) 3

∑

i

hα
iik = 0 , ∀ k , α 6= n + p. (3.18)"� (3.15) ;ÆS3
∑

i

h
n+p
iik = 0 , ∀ k. (3.19)�U� (3.18),(3.19) �- [5], Mn 	�7~7B%w��'��e"��� 3 5,0�u ��� 3 -� de Sitter �t5~25�7B%i>��:#|���9bg~2	�7~7B%w�5i>��:#|5���APdf�
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On Pseudo-Umbilical Spacelike Submanifolds in de Sitter Space

SONG Wei-dong, PAN Xue-yan
(Dept. of Math., Anhui Normal University, Wuhu 241000, China)

Abstract: This paper deals with the compact pseudo-umbilical spacelike submanifolds in de Sitter
space, and obtains an integrate inequality and some rigidity theorems.

Key words: pseudo-Riemannian space; pseudo-umbilical; spacelike; totally geodesic; integral inequality.


