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In this paper, we study Ricci solitons on hypersurfaces of Lorentz space En+1
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taking the potential vector field as the tangent component of the position vector of

the hypersurfaces. Under the assumption that the hypersurfaces have diagonalizable

shape operators, we prove that the hypersurfaces have at most two distinct principal

curvatures.
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1. Úó

� (M, g)��iù6/, e�3M þ�1w��þ| ξ , 9 λ ∈ R , ¦�

1

2
Lξg + Ric = λg, (1)

Ù¥ Lξg´Ýþ g÷ ξ��� Lie�ê, Ric´M þ� Ricci­ÇÜþ, K¡ (M, g, ξ, λ)� Ricci�

áf, ξ ��áf (M, g, ξ, λ)�³�þ|, λ��áf~ê. � λ > 0 (= 0, ½ < 0 )�, ¡ Ricci�

áf (M, g, ξ, λ)�Â � (­½�, ½*Ü�). AO/, XJ Lξg = 0, K¡ Ricci�áf´²��.

Ricci�áf�AÛ(�É�
AÛÆ[�2�'5 [1–15], Chen [7]Ú Deshmukh [8]ïÄ


î¼�m¥�­¡þ±§� ��þ���Ü©�³�þ|� Ricci�áf, y��­¡�õkü

�ØÓ�Ì­Ç, �éda Ricci�áf?1
©a. CÏ, Demirci [11]�	
Minkowski�m E4
1

¥�­¡þ�da Ricci�áf, 3�­¡�/G�f�é�z�b½e, Ó�y��­¡�õkü

�ØÓÌ­Ç, g,�¯. ù�(Ø3���ê� Lorentz�m En+1
1 ¥´Ä¤á.

�©ïÄ Lorentz�m En+1
1 ¥/G�f�é�z��­¡M þ±§� ��þ|���Ü

©�³�þ|��a Ricci�áf, éþã¯K�Ñ�½�£�, �Ò´, ^©z [11]��{, =ò½

Â���'u Ricci­ÇÜþ�ªfÚTa Ricci�áf�3�¿�^�?1O�é', ��3��

�ê� Lorentz�m En+1
1 ¥, ��­¡�/G�f�é�z�b½e, Ó��±y��­¡�õk

ü�ØÓÌ­Ç. ù�(JØ^���ê, 3�
�'O�9�
AÛ(�¥Ñk­�¿Â.

�©��SüXe: k0��'Ä:�£, ÙgÚ\y²�©(JI��ü�Ún, ���Ñ�

©�Ì�½n9y².
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2. ý��£

Lorentz�m´�K�I� 1��î¼�m En+1
1 , ÙþD�
�I� 1�IO�î¼Ýþ

g̃ = −dx20 + dx21 + ...+ dx2n.

� x : (M, g) → (En+1
1 , g̃) ´���åE\, N ´�­¡ M ���ü {�þ|, ε =

g̃(N,N) = ±1. ^ ∇̃L« En+1
1 þ� Levi-Civitaéä, KéM þ?¿�1w��þ| X, k

∇̃Xx = X. (2)

^ ∇L«M þ� Levi-Civitaéä, AL«�­¡M ÷ N ���/G�f, KéM þ?¿�1

w��þ| X, Y , k

∇̃XY = ∇XY + εg(AX,Y )N, ∇̃XN = −AX. (3)

dþª�

Ric(X,Y ) = nHg(AX,Y )− g(AX,AY ), (4)

Ù¥ H = 1
n
trA��­¡M �²þ­Ç.

�­¡M þ� Codazzi�§�: é6/M þ?¿�1w��þ| X, Y , k

(∇A)(X,Y ) = (∇A)(Y,X), (5)

Ù¥ (∇A)(X,Y ) = ∇X(AY )−A(∇XY ).

� X ´6/M þ�1w��þ|, Ýþ g÷ X ��� Lie�ê½Â� [16]

(LXg)(Y,Z) = X(g(Y,Z))− g([X,Y ], Z)− g(Y, [X,Z]), (6)

Ù¥ Y, Z ´M þ?¿�1w��þ|.

� ∇f L« f �FÝ, K

g(∇f,X) = df(X) = X(f).

e�­¡M �/G�f�é�z,

K�3M þ�ÛÜIO��Ie {e1, e2, · · · , en}, =

g(e1, e1) = −ε, g(ei, ei) = 1, i = 2, · · · , n,

g(ei, ej) = 0, i, j = 1, 2, · · · , n, i 6= j,

¦� Aei = aiei, i = 1, 2 · · ·n, Ù¥ a1, a2, · · · , an�M þ�1w¼ê.
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3. Ì�(J

y²�©�Ì�(JI��
O���Á=, Ù¥é­����ªf´�a Ricci�áf�3

�¿�^�, �ùa Ricci�áf´î¼�m¥�­¡þ±§� ��þ���Ü©�³�þ|, �

�
�¤½n�y², ·�I�±eÚn 1ÚÚn 2.

ÚÚÚnnn 1 � x : (M, g)→ (En+1
1 , g̃)´l n��iù6/M � n+ 1� Lorentz�m En+1

1 ��

åE\, Ké6/M þ?¿�1w��þ| X, k

∇XxT = X + ερAX, ∇ρ = −AxT , (7)

Ù¥ xT ´ x���Ü©, ρ = g̃(x,N), ∇ρ´ ρ�FÝ.

y²  ��þ x�±�©)�

x = xT + ερN, (8)

Ù¥ xT ´ x���Ü©, ρ = g̃(x,N) , ε = g̃(N,N) .

ò (8)ª�\ (2)ª, (Ü (3)ª�

X = ∇̃X(xT + ερN)

= ∇̃XxT + ε(X(ρ)N + ρ∇̃XN)

= ∇XxT + εg(AX, xT )N + εX(ρ)N − ερAX

= ∇XxT − ερAX + εg(X,AxT )N + εg(∇ρ,X)N,

Ù¥ X �M þ�?¿1w��þ|. *	þª¥���Ü©Ú{�Ü©�

∇XxT = X + ερAX, g(∇ρ,X) = −g(X,AxT ).

qÏþªé?¿� X ¤á, ¤± ∇ρ = −AxT .

ÚÚÚnnn 2 Lorentz �m En+1
1 ¥�­¡ M þ�3 Ricci �áf (M, g, xT , λ) ��=� M �

Ricci­ÇÜþ÷v

Ric(X,Y ) = (λ− 1)g(X,Y )− ερg(AX,Y ), (9)

Ù¥ X, Y �6/M þ�?¿1w��þ|.

y² ky7�5. � x : (M, g)→ (En+1
1 , g̃)´�åE\, (M, g, xT , λ)´ Ricci�áf. éu

M þ?¿�1w��þ| X, Y , |^ (6)ª�	 (LxT g)(X,Y ), (Üéä��N5, ÃL59 (7)
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(LxT g)(X,Y ) = xT (g(X,Y ))− g([xT , X], Y )− g(X, [xT , Y ])

= g(∇xTX,Y ) + g(X,∇xT Y )− g(∇xTX,Y )

+ g(∇XxT , Y )− g(X,∇xT Y ) + g(X,∇Y xT )

= g(∇xTX,Y ) + g(X,∇xT Y )− g(∇xTX,Y )

+ g(X + ερAX, Y )− g(X,∇xT Y ) + g(X,Y + ερAY )

= g(X,Y ) + ερg(AX,Y ) + g(X,Y ) + ερg(X,AY )

= 2g(X,Y ) + 2ερg(AX,Y ).

(10)

,��¡, d�áf�§�

(LxT g)(X,Y ) = 2λg(X,Y )− 2Ric(X,Y ).

�

Ric(X,Y ) = (λ− 1)g(X,Y )− ερg(AX,Y ).

2y¿©5. �é6/M þ?¿�1w��þ| X, Y , k

Ric(X,Y ) = (λ− 1)g(X,Y )− ερg(AX,Y ).

5¿� (10)ª�,¤á, (Üþªk

1

2
(LxT g)(X,Y ) = g(X,Y ) + ερg(AX,Y )

= −Ric(X,Y ) + λg(X,Y ),

=
1

2
LxT g +Ric = λg.

l
 (M, g, xT , λ)´ Ricci�áf.

½½½nnn � x : (M, g)→ (En+1
1 , g̃)´l n��iù6/M � n+ 1� Lorentz�m En+1

1 ��å

E\. b�M äk�é�z�/G�f A, � (M, g, xT , λ)´ Ricci�áf, Ù¥ xT � ��þ|

x���Ü©, K�­¡M �õkü�ØÓ�Ì­Ç.

yyy²²² du�­¡M �/G�f�é�z, ��3ÛÜIO��Ie|

{e1, e2, · · · , en}, ¦� Aei = aiei, i = 1, 2, · · · , n, a1, a2, · · · , an � M þ�1w¼ê. O��

trA = a1 + a2 + · · ·+ an, (Ü H = 1
n
trA, k H = 1

n
(a1 + a2 + · · ·+ an). �d (4)ª�
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
Ric(e1, e1) = −εa1Σn

k=2ak,

Ric(ei, ei) = ai
∑
k 6=i
ak, i = 2, · · · , n.

(11)

,��¡, |^ (9)ªO��
Ric(e1, e1) = ε(1− λ) + ρa1,

Ric(ei, ei) = λ− 1− ερai, i = 2, · · · , n.
(12)

é' (11)ª9 (12)ª�

λ− 1− ερai = ai Σ
k 6=i
ak, i = 1, · · · , n.

dþª��

(ai − aj)( Σ
k 6=i,j

ak + ερ) = 0.

e�­¡M �õäk 3�½ 3�±þØÓÌ­Ç, Ø�� a1, a2, a3 pØ��, �þª¥ i = 1, j =

2, 3, k

Σ
k 6=1,2

ak = −ερ, (13)

Ú

Σ
k 6=1,3

ak = −ερ. (14)

(13)ª�Ò��müý©O~� (14)ª�Ò��müý, � a2 = a3, gñ. ��­¡M �õkü

�ØÓ�Ì­Ç.

Ä7�8

I[g,�ÆÄ7]Ï�8 (11761061), [���EOy�8(20JR5RA515), Ü����Æ�

c���ïUåJ,�8(NWNU-LKQN2019-23).
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