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��� a > 0, ����� Sm+1(a), ��	� Hm+1(−a), de Sitter 	� Sm+1
1 (a) �� de Sitter

	� Hm+1
1 (−a) �
Sm+1(a) = {x ∈ Rm+2 |x · x = a2}, Hm+1(−a) = {x ∈ Rm+2

1 | 〈x, x〉1 = −a2},
Sm+1

1 (a) = {x ∈ Rm+2
1 | 〈x, x〉1 = a2}, Hm+1

1 (−a) = {x ∈ Rm+2
2 | 〈x, x〉2 = −a2}.

� Mm+1
1 (c) ����	���, � c = 0 �, Mm+1

1 (c) = Rm+1
1 ; � c = 1 �, Mm+1

1 (c) =

Sm+1
1 (1); � c = −1 �, Mm+1

1 (c) = Hm+1
1 (−1).

������� Möbius ����������� �, ���!"#$���, % ��
!"!"�����#$ % [2−7,10,13,17]. ���	��������!���������
�!"#$ &, &�'�������� Möbius ���('(�. '#, )*����	�
�������!���� �+$%& [8,9,11,12,14,15]. ') � Rm+1

1 �,-�%	���.

� f : Mm → Rm+1
1 �%	���, *+()� I = 〈df, df〉1 �./)�. � II =∑

ij hijθi ⊗ θj * H = 1
m

∑
i hii  +,0-./'��*12�3, ��.0,�

g =
m

m − 1
(|II|2 − m|H|2)I,

*.0,� g �����!"!�$1�. 4�%	��� f 5-62, *.0,� g �.�
./)�, 73���� f �!�)�. 4�����/8 m ≥ 3, *����!�)� g *

79!"!�$1�: !�-./'�� B 45����0:;	��!�16<1�#$$
1�2=. ����9:>"#$�!�$1��!� Blaschke ,� A *!� 1- �� C. 7

*���&')- 2 7. 0) [15] �, ?83*495 %�:-16!�-./'���%	
���. 0) [11] �, @78*A;B %�:-16 Blaschke ,��%	���. 0) [19]

�, ?83< ��!�<=%	���, > %:->"$&9�3�!�<=���. 0)
[8] �, @&:*?83#$ %�%	!�<=���. ;"��,C!�-./'�� B *

Blaschke ,� A �����#$$1�. 7*�<=>? D = A + μB 3�, Blaschke ,�.

@?, Blaschke ,�=@'-!" �, ABA$CD!� 1- �� C BE�FD. 0) [12]

�,@78<EF:->"G�, Blaschke,�!CD*BE!� 1-���%	���� %.

0) [18] �, EF���"G�, -Blaschke ,�!CD*BE!� 1- ���%	���� 
%. ')' �, Blaschke ,�, GHHD�����BE!� 1- ��FDII. JJ0KL
M8 λ, K� D = λg, *3E�,-�%	���. ')#$ %�,-�%	���, ��

�
FG � f : Mm → Rm+1
1 � m (m ≥ 3) /5-62�,-�%	���:

(I) J!� 1- ��BE, * Mm NOD!�<P? Rm+1
1 �:-G12�3G8��3�

%	���;

(II) J!� 1- ��$BE, * Mm NOD!�<P?1L%	���E!:

(1) %	 (λ, μ) �< γ(s) ⊂ R2
1 D�:�;

(2) %	 (λ, μ) �< γ(s) ⊂ S2
1 D�H�;

(3) %	 (λ, μ) �< γ(s) ⊂ R2
1+ ⊂ R2

1 D�IJ�.

�����1� R2
1+ ⊂ R2

1 ��41:

R2
1+ = {(x, y) ∈ R2 | y > 0},
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>
����)� ds2 = 1
y2 (−dx2 + dy2). ÆN?���)� ds2, R2

1+ �TS�3 ε = −1. �

H2
1(−1) � 2 /� de Sitter �, *J0���<UT�

φ : R2
1+ → H2

1(−1), φ(x, y) =
(

y2 − x2 + 1
2y

,
x

y
,
y2 − x2 − 1

2y

)
. (1.1)

Fl 1.1 O N2
1 (ε) ,0 2 /���	��� N2

1 (ε) = S2
1(1), R2

1, R2
1+ (TS�3 ε =

1, 0,−1). %	 (λ, μ) �< γ : (a, b) → N2
1 (ε) �P41UQVWV��%	�<:

κλs +
(

μ − 1
m

)
κs = 0,

 � s �XY=8, κ �%	�< γ �Z[�3, μ �G8, λ �KLM8. P? N2
1 (ε) �>2W

=	�, XR�E�� λ, μ, \�<S!.

m 1.1 P?0$&����	��� Mm+1
1 (c) E�J0!�TY (&- 2 7), U]0$

&����	������!�������!V�. ;V m ≥ 3�, Sm+1
1 (1), Hm+1

1 (−1) �,
-�%	���'-&V� %��.

2 WXYnoZ[p\]
'7EF%	����!�$1���4VW, ^^_�UZ=[) [20].

O Cm+2 ,0 Rm+3
2 ��KH, Qm+1

1 ,0 RPm+2 �I_KH�Y``	�,

Cm+2 = {X ∈ Rm+3
2 | 〈X,X〉2 = 0,X 	= 0}, Qm+1

1 = {[X] ∈ RPm+2 | 〈X,X〉2 = 0}.
� O(m + 3, 2) � Rm+3

2 �ab���U� 〈X,Y 〉2 $1����<, * O(m + 3, 2) �

Qm+1
1 D�!"16<,  aO41:

T ([X]) = [XT ], X ∈ Cm+2, T ∈ O(m + 3, 2).

\]D Qm+1
1 &^?cb	� Sm × S1/S0,  D
-�����)� h = gSm ⊕ (−gS1),  �

gSk ,0 k /� Sk D���)�, * Qm+1
1 -!�)�

[h] = {eτh | τ ∈ C∞(Qm+1
1 )},

_ [O(m + 3, 2)] � Qm+1
1 �!�16<.

d P = {[X] ∈ Qm+1
1 |x1 = xm+3}, P− = {[X] ∈ Qm+1

1 |xm+3 = 0}, P+ = {[X] ∈
Qm+1

1 |x1 = 0}, ��41!�` &^
σ0 : Rm+1

1 → Qm+1
1 \P, u �→

[( 〈u, u〉1 + 1
2

, u,
〈u, u〉1 − 1

2

)]
,

σ1 : Sm+1
1 (1) → Qm+1

1 \P+, u �→ [(1, u)], σ−1 : Hm+1
1 (−1) → Qm+1

1 \P−, u �→ [(u, 1)].

3 Qm+1
1 � Rm+1

1 , Sm+1
1 (1), Hm+1

1 (−1) �!�cb`	�.

� f : Mm → Mm+1
1 (c)�%	���. aO σc, bR�� Qm+1

1 ����� σc ◦f : Mm →
Qm+1

1 . U]-
FG 2.1 f, f̃ : Mm → Mm+1

1 (c) !�<P�e$FD�J0 T ∈ O(m + 3, 2), K�

σc ◦ f = T (σc ◦ f̃) : Mm → Qm+1
1 .

� f : Mm → Mm+1
1 (c) �%	���, * (σc ◦ f)∗(TMm) � TQm+1

1 �.��f. �E�

�cY π : Cm+2 → Qm+1
1 �NOde Z, J0 σc ◦ f : M → Qm+1

1 �NOde y = Z ◦ σc ◦ f :
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U → Cm+1. U] 〈dy, dy〉2 = ρ2〈dx, dx〉s �NO)�,  � ρ ∈ C∞(U). O Δ * κ  +,0Æ
N?NO)� 〈dy, dy〉 �fgfS*g`8��3. %h?) [17, �i 1.2] �cC, b�

FG 2.2 � f : Mm → Mm+1
1 (c) �%	���, * g = −(〈Δy,Δy〉2 − m2κ)〈dy, dy〉2 �

!"dj���!�$1�, _ g 0h62i�.��.

e*3 g �%	��� Mm �!�)�, J0S!�de
Y : M → Cm+2,

K� g = 〈dY, dY 〉2. 3 Y �%	��� Mm �!�fg��. P�i 2.2 �:

FG 2.3 >"��� f, f̃ : Mm → Mm+1
1 (c)!�<P�e$FD�J0 T ∈ O(m+3, 2),

K� Ỹ = Y T ,  � Y, Ỹ  +� f, f̃ �!�fg��.

� {E1, . . . , Em} � Mm DÆN? g �NO.j/,  �k� {ω1, . . . , ωm}. d Yi = Ei(Y )

_��
N = − 1

m
ΔY − 1

2m2
〈ΔY,ΔY 〉2Y,

 � Δ �ÆN? g �fgfSl�, -
〈N,Y 〉2 = 1, 〈N,N〉2 = 0, 〈N,Yk〉2 = 0, 〈Yi, Yj〉2 = δij , 1 ≤ i, j, k ≤ m,

* Rm+3
2 -41 \:

Rm+3
2 = span{Y,N} ⊕ span{Y1, . . . , Ym} ⊕ V,

 � V⊥span{Y,N, Y1, . . . , Ym}. 3 V � f �!�gf. � ξ � V �NOk�_ 〈ξ, ξ〉2 = −1,

* {Y,N, Y1, . . . , Ym, ξ} � Rm+3
2 ���0 Mm D�lm�n. �4VW41:

dY =
∑

i

ωiYi, dN =
∑
ij

AijωjYi +
∑

i

Ciωiξ,

dYi = −
∑

j

AijωjY − ωiN +
∑

j

ωijYj +
∑

j

Bijωjξ,

dξ =
∑

i

CiωiY +
∑
ij

BijωjYi,

 � ωij(= −ωji) � Mm DÆN? {ω1, . . . , ωm} �mn. h' A =
∑

ij Aijωj ⊗ ωi, B =∑
ij Bijωj ⊗ ωi, C =

∑
i Ciωi �dj���!�$1�. 3 A,B * C  +�!� Blaschke ,

�, !�-./'��, !� 1- ��. ;",��!1(8���∑
j

Ci,jωj = dCi +
∑

k

Ckωkj ,

∑
k

Aij,kωk = dAij +
∑

k

Aikωkj +
∑

k

Akjωki,

∑
k

Bij,kωk = dBij +
∑

k

Bikωkj +
∑

k

Bkjωki,

��4VWo:` �

Aij = Aji, Bij = Bji,

Aij,k − Aik,j = BijCk − BikCj , (2.1)

Bij,k − Bik,j = δijCk − δikCj , (2.2)
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Ci,j − Cj,i =
∑

k

(BikAkj − BjkAki),

Rijkl = BilBjk − BikBjl + Aikδjl + Ajlδik − Ailδjk − Ajkδil, (2.3)

_-
tr(A) =

1
2m

(m2κ − 1), Rij = tr(A)δij + (m − 2)Aij +
∑

k

BikBkj ,

(1 − m)Ci =
∑

j

Bij,j,
∑

i

Bii = 0,
∑
ij

B2
ij =

m − 1
m

, (2.4)

 � κ � g �g`8��3. PDbi� m ≥ 3 �, �4VW��28P!�)� g *!�-
./'�� B V�, U]e*-:

FG 2.4 >"��� f, f̃ : Mm → Mm+1
1 (c) !�<P�e$FD�7*-Æ&�!�)

� g *!�-./'�� B.

1�EF Rm+1
1 �%	����!�$1�*<U$1�E��@2.

� f : Mm → Rm+1
1 �%	���, {e1, . . . , em}�ÆN?+()� I = 〈df, df〉1�NO.j

/, �k� {θ1, . . . , θm}. � em+1� f �g��o,_ 〈em+1, em+1〉1 = −1. II =
∑

ij hijθi⊗θj

* H = 1
m

∑
i hii  +,0-./'��*12�3. O ΔM * κM  +,0ÆN? I �fg

fS*g`8��3. P f : Mm → Rm+1
1 ��4VWb�

ΔMf = mHem+1. (2.4)

f �NOde

y : Mm → Cm+2, y =
( 〈f, f〉1 + 1

2
, f,

〈f, f〉1 − 1
2

)
.

P (2.4) �

〈Δy,Δy〉2 − m2κM =
m

m − 1
(−|II|2 + m|H|2) = −e2τ .

U] f �!�)� g, !�fg�� Y � ξ b,0�
ξ = −Hy + (〈f, em+1〉1, em+1, 〈f, em+1〉1). (2.5)

g =
m

m − 1
(|II|2 − m|H|2)〈df, df〉1 := e2τ I, Y = eτy. (2.6)

jpqlb�
Aij = e−2τ

[
τiτj − hijH − τi,j +

1
2
(−|∇τ |2 + |H|2)δij

]
, (2.7)

Bij = e−τ (hij − Hδij), Ci = e−2τ

(
Hτi − Hi −

∑
j

hijτj

)
, (2.8)

 � τi = ei(τ), |∇τ |2 =
∑

i τ2
i , τi,j � τ ÆN?)� I � Hessian rk� �, Hi = ei(H).

3 lqZrs
'7H4m!",-�%	����p�.

n 3.1 � γ : (a, b) → R2
1 �!"%	�<. �< γ(s) ⊂ R2

1 D�:���41:

f : (a, b) × Rm−1 → Rm+1
1 , f(s, y) = (γ(s), y),
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 � y ∈ Rm−1, *:� f � Rm+1
1 ��%	���.

:� f �-!/'��, -./'�� +�
I = ds2 + I

R
m−1 , II = κds2,

 � κ(s) ��< γ(s) ⊂ R2
1 �Z[�3, I

R
m−1 ,0 (m− 1)- /qr	� R

m−1
���)�. X

R:��9�3� (κ, 0, . . . , 0), 12�3 H = κ
m . ÆN?)� I, �/ e1 = ∂

∂s , eα = ∂
∂uα

, α =

2, . . . ,m, P (2.6)–(2.8) b�

g = κ(s)2(ds2 + IRm−1), C1 = −κs

κ2
, C2 = · · · = Cm = 0,

(Bij) = diag
(

m−1
m

,−1
m

, . . . ,−1
m

)
, (Aij) = diag(a1, a2, . . . , a2), (Dij) = diag(d1, d2, . . . , d2),

 �
d1 = a1+

m−1
m

μ =
3κ2

s

2κ4
−κss

κ3
− 2m−1

2m2
+

m−1
m

μ, d2 = a2− 1
m

μ =− κ2
s

2κ4
+

1
2m2

− 1
m

μ.

J:��,-��, s d1 = d2, *
2κ2

s

κ4
− κss

κ3
− 1

m
+ μ = 0.

oP d2 = λ, � λ = − κ2
s

2κ4 + 1
2m2 − 1

mμ. >t&�� s o(, � κss

κ3 = −κλs

κs
+ 2κ2

s

κ4 − κμs

mκs
. u�

D��

κλs +
(

μ − 1
m

)
κs = 0.

;V, e*-41�s:

tc 3.1 p 3.1 �:� f �,-�%	����e$FD� γ(s) � R2
1 ��%	 (λ, μ)

�<.

n 3.2 � γ : (a, b) → S2
1(1) �!"%	�<. �< γ(s) ⊂ S2

1(1) ⊂ R3
1 D�H���41:

f : (a, b) × R+ × Rm−2 → Rm+1
1 , f(s, t, y) = (tγ(s), y),

 � y ∈ Rm−2, R+ = {t | t > 0}, *H� f �%	���.

H f �-!/'��, -./'�� +�
I = t2ds2 + IRm−1 , II = tκds2,

U], H�9�3� (κ
t , 0, . . . , 0), 12�3 H = κ

mt . P (2.6) b�H f �!�fg��
Y = κ

(
t2 + |y|2 + 1

2t
, γ(s),

y

t
,
t2 + |y|2 − 1

2t

)
.

U� R+ × Rm−2 = Hm−1 �:-����)��Dv	�, XR
i(t, y) =

(
t2 + |y|2 + 1

2t
,
y

t
,
t2 + |y|2 − 1

2t

)
: R+ × Rm−2 = Hm−1 → Hm−1 ⊂ Rm

1 (3.1)

tw� Hm−1 D�x&TY. P (2.6) b�, H f �!�)�
g =

κ2

t2
(t2ds2 + IRm−1) = κ2(ds2 + IHm−1),
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 � I
H

m−1 ,0 Hm−1 D�����)�. P (2.7) * (2.8) b�

C1 = −κs

κ2
, C2 = . . . = Cm = 0,

(Bij) = diag
(

m−1
m

,−1
m

, . . . ,− 1
m

)
, (Aij) = diag(a1, a2, . . . , a2), (Dij) = diag(d1, d2, . . . , d2),

;Æ
d1 = a1 +

m − 1
m

μ =
3κ2

s

2κ4
− κss

κ3
− 2m − 1

2m2
+

1
2κ2

+
m − 1

m
μ,

d2 = a2 − 1
m

μ = − κ2
s

2κ4
+

1
2m2

− 1
2κ2

− 1
m

μ.

JH� f �,-��, s d1 = d2 = λ, *
κλs +

(
μ − 1

m

)
κs = 0.

;V, e*-41�s:

tc 3.2 p 3.2 �H� f �,-��e$FD� γ(s) � S2
1 ��%	 (λ, μ) �<.

n 3.3 � γ : (a, b) → R2
1+ �!"%	�<. 0 γ(s) ⊂ R2

1+ D�IJ�����41:

f : (a, b) × Sm−1 → Rm+1
1 , f(s, θ) = (x(s), y(s)θ),

;Æ θ ∈ Sm−1 ���p�, γ(s) = (x(s), y(s)) ⊂ R2
1+, *IJ��� f �%	���.

O D ,0 R2
1+ �)� ds2 �q1(8, �.j/ e1 = y ∂

∂x , e2 = y ∂
∂y . �ql�

De1e1 = −e2, De1e2 = −e1, De2e1 = De2e2 = 0,

� γ(s) = (x(s), y(s)) ⊂ R2
1+, O ẋ ,0(8 ∂x

∂s . �yfu�� α = 1
y (ẋe1 + ẏe2), yfg��

β = 1
y (ẏe1 + ẋe2), Z[�3

κ(s) = 〈Dαα, β〉 =
ẋÿ − ẏẍ

y2
+

ẋ

y
.

IJ��� f -yfg�� η = 1
y (ẏ, ẋθ), -!/'��, -./'�� +�

I = df · df = y2(ds2 + I
S

m−1 ), II = −df · dη = (yκ − ẋ)ds2 − ẋI
S

m−1 .

9�3� yκ−ẋ
y2 , − ẋ

y2 , . . . ,− ẋ
y2 . P (2.6)–(2.8) �

g = κ(s)2(ds2 + ISm−1), C1 = −κs

κ2
, C2 = . . . = Cm = 0,

(Bij) = diag
(

m−1
m

,−1
m

, . . . ,− 1
m

)
, (Aij) = diag(a1, a2, . . . , a2), (Dij) = diag(d1, d2, . . . , d2),

;Æ
d1 = a1 +

m − 1
m

μ =
3κ2

s

2κ4
− κss

κ3
− 2m − 1

2m2
− 1

2κ2
+

m − 1
m

μ,

d2 = a2 − 1
m

μ = − κ2
s

2κ4
+

1
2m2

+
1

2κ2
− 1

m
μ.

JIJ��� f �,-��, s d1 = d2 = λ, *
κλs +

(
μ − 1

m

)
κs = 0.
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;V, e*-41�s:

tc 3.3 p 3.3 �IJ��� f �,-��e$FD� γ(s)� R2
1+ ��%	 (λ, μ)�<.

4 rWstZuv
wG 4.1 � f : Mm → Rm+1

1 �%	���_vu A + μB = λg,  � μ �G8, λ �K

LM8, J!� 1- �� C 	= 0, *b�ÆN?!�)� g ���.j/ {E1, . . . , Em}, K�
(Bij) = diag

(
m − 1

m
,− 1

m
, . . . ,− 1

m

)
, ω1α = −C1ωα,

C2 = · · · = Cm = 0, Cα,α = −(C1)2, α ≥ 2,

A1α = C1,α, Aαβ = a2δαβ ,

E1(a2) =
(

a2 − a1 − 1
n

)
C1, Eα(a2) = 0, α ≥ 2.

xy P B ��3,�, b���.j/ {Ei | 1 ≤ i ≤ m}, K�
Bij = biδij , 1 ≤ i, j ≤ m. (4.1)

D =
∑

i,j Dijωi ∧ ωj ,  �
Dij = Aij + μBij , 1 ≤ i, j ≤ m. (4.2)

��
dDij +

∑
k

Dkjωki +
∑

k

Dikωkj =
∑

k

Dij,kωk. (4.3)

P (4.2) �

Dij,k = Aij,k + μBij,k, Dij,k − Dik,j = (Aij,k − Aik,j) + μ(Bij,k − Bik,j). (4.4)

P (2.1), (2.2) � (4.4), �

λkδij − λjδik = (μδij + Bij)Ck − (μδik + Bik)Cj , 1 ≤ i, j, k ≤ m. (4.5)

0 (4.5) �w i = j 	= k, �

λk = (μ + Bii)Ck, i 	= k. (4.6)

0 (4.5) �w i = j >� i o*, �

(m − 1)λk = [(m − 1)μ − Bkk]Ck, 1 ≤ k ≤ m. (4.7)

P (4.6) � (4.7) �

[(m − 1)Bii + Bkk]λk = 0, i 	= k. (4.8)

� λ $�GDM8�, ∇λ 	= 0, $z� λ1 	= 0. P (4.8) * (2.3) �

b1 =
m − 1

m
, bi = − 1

m
, 2 ≤ i ≤ m. (4.9)

� λ �GDM8�, P (4.6) � (μ + Bii)Cj = 0, i 	= j.

P!� 1- �� C =
∑

i Ciωi 	= 0, $z� C1 	= 0, PD�� b2 = b3 = · · · = bm = −μ, �?

(2.3) �

b1 =
m − 1

m
, bi = − 1

m
= −μ, 2 ≤ i ≤ m.
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1�v� 1 ≤ i, j, k ≤ m, 2 ≤ α, β, γ ≤ m. P�� dBij +
∑

k Bkjωki +
∑

k Bikωkj =∑
k Bij,kωk * (4.1) b�

B1α,α = −C1, 2 ≤ α ≤ m; B1j,k = 0, j 	= k,

ω1α = −C1ωα, Cα = 0, 2 ≤ α ≤ m. (4.10)

aO dCi +
∑

k Ckωki =
∑

k Ci,kωk * (4.10) b�

Cα,α = −(C1)2; Cα,k = 0 (α 	= k).

aO dω1α − ∑
j ω1j ∧ ωjα = −1

2

∑
k,l R1αklωk ∧ ωl * (4.10), e*��

dω1α = −dC1 ∧ ωα − C1dωα = −dC1 ∧ ωα − C2
1ωα ∧ ω1 − C1

∑
γ

ωγ ∧ ωγα.

U]-
R1α1α = C1,1 − (C1)2, R1αβα = C1,β .

oP R1α1α = n−1
n2 + a1 + aα = C1,1 − (C1)2, �

a2 = a3 = · · · = am.

0]�n1, (Aij) = diag(a1, a2, . . . , a2), aO dAij +
∑

k Akjωki +
∑

k Aikωkj =
∑

k Aij,kωk, e
*��

(a1 − a2)(−C1) = A12,2, Aαβ,α = 0.

aO]��* (2.1), e*�� E1(a2) = (a2 − a1 − 1
m )C1, Eα(a2) = 0, α ≥ 2. wi 4.1 c{.

|wi 4.1 bi Æ
D1 = span{E1}, D2 = span{E2, E3, . . . , Em}

b�.  +d Æ D1 �� �����< γ,  Æ D2 �� ���� (m− 1) /��� L, *
NOD, Mm = γ × L.

0wi 4.1 �.j/ {E1, . . . , Em} 1, {Y,N, Y1, . . . , Ym, ξ} � Rm+3
2 ���0 Mm D�!

>�n. ��
F = − 1

m
Y − ξ, X1 = −C1Y − Y1, P = a2Y − N − C1X1 +

1
m

F.

U]-
〈F,F 〉 = −1, 〈X1,X1〉 = 1, 〈P,X1〉 = 0, 〈F,P 〉 = 0, (4.11)

〈P,P 〉 =
1

m2
− C2

1 − 2a2 := −Q, 〈X1, F 〉 = 0. (4.12)

Pwi 4.1 � f ��4VW�

E1(F ) = X1, Eα(F ) = 0,

E1(X1) = −P + F, Eα(X1) = 0,

E1(P ) = C1P − QX1, Eα(P ) = 0. (4.13)

U] V1 = span{F,X1, P} xy Mm �}��	�. | Q = −〈P,P 〉 �
E1(Q) = 2C1Q, Eα(Q) = 0. (4.14)



56 � � � 
 i j k 64�

�� T = a2Y + N − C1Y1 + 1
mξ, *

T⊥V1, 〈T, T 〉 = Q, 〈T, Yα〉 = 0, 2 ≤ α ≤ m.

P (4.14), wi 4.1 � f ��4VW, �

Eα(T ) = QYα, E1(T ) = C1T, E1(Yα) =
∑

β

ωαβ(E1)Yβ, (4.15)

Eα(Yα) =
∑

β

ωαβ(Eα)Yβ + T, Eβ(Yα) =
∑

γ

ωαγ(Eβ)Yγ , α 	= β.

U], V2 = span{T, Y2, Y3, . . . , Ym} xy Mm �}��	�, _ V1⊥V2.

P!0<=G` VWis� (4.14) �, 0x�~ U ⊂ Mm D Q ≡ 0 � Q 	= 0. U]A$
[y1�zz{�:

z{ 1 0 Mm D Q ≡ 0;

z{ 2 0 Mm D Q < 0;

z{ 3 0 Mm D Q > 0.

tc 4.1 � f : Mm → Rm+1
1 (m ≥ 3) �{� 1 ��%	���, *NOD f !�<P?

%	 (λ, μ) �< γ(s) ⊂ R2
1 D�:�.

xy P Q ≡ 0 � 〈P,P 〉 = 0. P (4.13) i P V�!"}�V�. U], 0!�161bH
}�V� P ∈ Rm+3

2 �G�	� V1 ⊂ Rm+3
2 {5

P =(1, 0, . . . , 0, 1), V1 =span{F,X1, P}= span{(0, 1, 0, . . . , 0), (0, 0, 1, 0, . . . , 0), (1, 0, . . . , 0, 1)}.
P (4.11) �

〈F,P 〉 = 〈F, (1, 0, 0, . . . , 0, 1)〉 = 0, 〈X1, P 〉 = 〈X1, (1, 0, 0, . . . , 0, 1)〉 = 0. (4.16)

� {κ1, κ2, . . . , κ2}�%	��� f �9�3,* eτ = |κ1−κ2|. ÆN?)� I = df ·df � TMm

�.j/ {e1, . . . , em}, K�
(hij) = diag{κ1, κ2, . . . , κ2},

{Ei = e−τei, 1 ≤ i ≤ m} � TMm �ÆN?!�)� g �.j/. P (2.5), (2.6) * (4.16), b�

κ2 = 0, E1(τ) = −C1. (4.17)

o 〈Yα, P 〉 = 0 �|y
Eα(τ) = 0. (4.18)

� {ω̃1, . . . , ω̃m} � {e1, . . . , em} ��k/, {ω̃ij} �ÆN�mn. P ωi = eτ ω̃i, 1 ≤ i ≤ m, b�

ωij = ω̃ij + ei(τ)ω̃j − ej(τ)ω̃i.

P (4.17) * (4.18), �

ω̃1α = 0.

U], %	��� f !�<P?p 3.1 ��:�, �?|} 3.1, b�|} 4.1. c{.

tc 4.2 � f : Mm → Rm+1
1 (m ≥ 3) �{� 2 ��%	���, * f !�<P?%	

(λ, μ) �< γ(s) ⊂ S2
1 D�H�.



1� Q KR: Rm+1
1 LMNMOPSQR 57

xy P Q < 0 � (4.11) i, P � Rm+3
2 ��%	��. 0!�161bd

V1 = span{F,X1, P} = span{(0, 1, 0, . . . , 0), (0, 0, 1, 0, . . . , 0), (0, 0, 0, 1, . . . , 0)}.
� f -9�3 {κ1, κ2, . . . , κ2}. P e = (1, 0, . . . , 0, 1)⊥V , � 〈F, e〉 = 〈X1, e〉 = 0. ql�

κ2 = 0, E1(τ) = −C1.

P (2.6) � e2τ = κ2
1. d

P̄ =
P√−C1,1

, θ =
T√−C1,1

,

* 〈P̄ , P̄ 〉 = 1, 〈θ, θ〉 = −1. P (4.13) bi
P̄ : γ → S2

1 ⊂ R3
1 = V1

��<, P (4.15) i
θ : L → Hm−1 ⊂ Rm

1

���T�_ θ(L) �k��3� −1. P dim L = dim Hm−1 = m − 1 i θ : L → Hm−1 ���
�<U&4. P (3.1) ���<U&4

θ : L → Hm−1 = R+ × Rm−2.

U� P + T = −C1,1Y ,

Y =
1√−C1,1

(P̄ , θ) : Mm = γ × L → S2
1 × Hm−1 = S2

1 × R+ × Rm−2 ⊂ Rm+3
1 ,

XR
g = 〈dY, dY 〉 = − 1

C1,1
(ds2 + IHm−1).

U], %	��� f !�<P?p 3.2 �����, �?|} 3.2, b�|} 4.2. c{.

tc 4.3 � f : Mm → Rm+1
1 (m ≥ 3) �{� 3 ��%	���, * f !�<P?%	

(λ, μ) �< γ(s) ⊂ R2
1+ ⊂ R2

1 D�IJ�.

xy P Q > 0 � 〈P,P 〉 < 0. U]0!�161bd
V1 = span{F,X1, P} = span{(1, 0, . . . , 0), (0, . . . , 0, 1), (0, 1, 0, . . . , 0)}.

U# e = (1, 0, . . . , 0, 1) ∈ V1, 〈Yα, e〉 = 0, 2 ≤ α ≤ m,

Eα(τ) = 0, 2 ≤ α ≤ m.

d P̄ = P√
C1,1

, θ = T√
C1,1

, *
〈P̄ , P̄ 〉 = −1, 〈θ, θ〉 = 1.

P (4.13)i P̄ : γ → H2
1 ⊂ R3

2 = V1 ��<. P (4.15)i θ : L → Sm−1 ⊂ Rm ���T�_ θ(L)

�k��3� 1. P dim L = m−1 i θ : L → Sm−1 ����<U&4. P P +T = −C1,1Y , �

Y = − 1√
C1,1

(P̄ , θ) : γ × L → H2
1 × Sm−1.

d P̄ = (u1, u2, u3) ∈ H2
1, *

Y =
u3 − u1√

C1,1

(
u1

u1 − u3
,

u2

u1 − u3
,

u3

u1 − u3
,

θ

u1 − u3

)
.
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U], ��� f : (a, b) × Sm−1 → Rm+1
1 bP1�EF:

f =
(

u2

u1 − u3
,

θ

u1 − u3

)
.

}��
ϕ(u1, u2, u3) =

(
u2

u1 − u3
,

1
u1 − u3

)

tw�~G�NO<U�N φ : R2
1+ → H2

1 ��TY (& (1.1)). ;�|y%	��� f !�<
P?p 3.3 �����, �?|} 3.3, ��|} 4.3. c{.

�!��� C = 0 �, P) [9] b� Mm NOD!�<P? Rm+1
1 �:-G12�3G8

��3�%	���; �!��� C = 0 �, �?|} 4.1–4.3, b�� %�i.

~ � | }
[1] Cahen M., Kerbrat Y., Domaines symmétriques des quadriques projectives, J. Math. Pure Appl., 1983, 62:

327–348.

[2] Cheng Q. M., Li X. X., Qi X. R., A classification of hypersurfaces with parallel para-Blaschke tensor in

Sm+1, Int. J. Math., 2010, 21: 297–316.

[3] Guo Z., Fang J. B., Lin L. M., Hypersurfaces with isotropic Blaschke tensor, J. Math. Soc. Japan, 2011, 4:

1155–1186.
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