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Abstract

In this paper, we study Ricci solitons on hypersurfaces of Lorentz space E;’H by
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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. 515
W (M, g) MARRERY, HAEE M ERDsEIRES ¢, kX e R, i1
1 .
§£§g + Ric = Ag, (1)

Hr Leg RFER g ¥ € I Lie S35, Ric /& M ¥ Ricei IZ5KE, WFK (M, g,£, \) A Ricci 9
ST, ERFGET (M, 9,6 0) BRI mMEY, A RIGLFHEEL M A >0 (=0, 3l < 0B, # Ricci 9K
ST (M, g, &) RWREER) (FRaE 1, B akm). Feilih, iR Leg = 0, WK Ricei AALF 2 F JLI.

Ricci IRZF WU E5 89 32 21 7 J U R 1) 12 %3E [1-15], Chen [7]#1 Deshmukh [8]# 5% 1
DR 7 ) v e T DAE L B 1) B U 1 8 20 34 e B Y Riced IGZF, UEAT 8 2 2 A 9
AMAE R F =, HXF R Riced L7547 14028, T3, Demirci [11]%%¢ T Minkowski %¥[A] E{
e B 3K Riced ROLT, R8T AR T A0 AAL RO BGE T, [RIREIEAS il 1 22 22 47 7
AR E i Z, BRER. ZEANEIRTE—MRYEZT Lorentz ¥[8 Ef T A2 T ROL.

ARSCHIH Lorentz 221 Ei+Y ot 51 7 0 6f A6 A ORI D LA 0 B 8 4830 0 0 4
I3 ARSI — K Rici PUSLT, W Fid i) B2 Hh 1 5t (0I5, W02, Sk (1) 7, B
SAEBIIET Ricel MR M3 T RI%2 Ricet 0T 112 076 5 2P HEAT TH S0 b, 795076 —
YEH) Loventz 221 B eht, 480 VIR0 0 A B, (R T DAIE 45 o 25 % 49
AR 7] . 3 S BB A B, 7 AR S5 T AT 4 o 0 T 2 L

ASCRBCZHAN T Je N A RIER AR, H RGN R A S S R E R 91 B, e aa oA
S 2 B 5 B AIE .
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2. Fi&ER

Lorentz =% [l /248 ffidabry 1 MOVER RS 8 EP T, B BT THRFR N 1 (s iE Oy BR IR &

g = —dz} +dxi + ...+ dr>.

Yo (Mg) — (Bt g) R—AMSEEBA, N RBWE MG BRERRY, « =
G(N,N) = +1. /1 V #Ex EF' 1K) Levi-Civita BEZ%, W% M _HAEEROCRINED X, &

?XLL‘:X. (2)

IV %78 M 1) Levi-Civita 64, A FoRE M M 5 N FREERE T, WX M FAEZ R
wURES X, Y, #
VxY =VxY +eg(AX,Y)N, VxN = —AX. (3)

i _Ef5
Ric(X,Y)=nHg(AX,Y) — g(AX, AY), (4)

Fortt H = v A NI M K0T 5.
BT M _ER Codazzi 7R MFH M _FALERICRIAES X, v, &

(VA(X,Y) = (VA(Y, X), (5)
H (VA)(X,Y) = Vx(AY) — A(VxY).
WX RRE M ERDGEYIREY, B&E g ¥ X 771 Lie SHUE SUA [16]
(Lxg)(Y,Z) = X(g(Y, 2)) — g([X, Y], Z) — g(Y,[X, Z]), (6)

Kby, Z & M _EERRDGIH IR &
WV f IR f IR,
9(Vf, X) = df (X) = X(f).
AT M OETAREL TR A
WAEAE M BB e IEACAR AL {eq, e, -+ , €5}, AP

g(elael) = —&, g(ei,ei) = 1’ 1= 27. S,

g(eiﬂej) =0, laj: 1727"' y 1y Z#]?

15 Ae; = azes, i =1,2---n, Hf ay, a0, ,a, I M _ERDCHT RS
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3. EEHER

UEBAA S i 32 b IR 7R B — S AR A A, AR EE 1 — AT 72— Ricei AL FAA7E
FIFE B A%, HIX 2K Riced INS7 A2 MR E 23 1) Al il T b DL AL & 1) & B ) 1) 35 o0 A 35 ml 3, i
AT SEREEAE, BATFELLT 513 1 f15] 5 2.

I 1 %a:(Mg) — (EFT,g) M n 4ERE SR M 3 n+ 1 4E Lorentz 238 EPH (155
FERN, WX M FAEEResvlmEs X, A

Vxzl = X 4 epAX, Vp=—AzT, (7)
Horp o 52 MPIRESY, p=g(x,N), Vpi& p KK
JUERR 07 E W& o B LA R
z =2z +¢epN, (8)

Hrp 2T 52 o MYImE s, p

zg(a?,N), 8:§(N,N) :
¥ (3) A (2) R, %4

(3) 1%
X = Vx(zT 4+ epN)
=VxzT +e(X(p)N + pVxN)
=Vxa! +eg(AX,2")N +eX(p)N — epAX
= Vxa! —epAX +eg(X, AzT)N +e9(Vp, X)N,

Hep X A M ERAERSEE VIR, g b i) a2 Fik a3 2045

Vxz! = X +epAX, g(Vp, X) = —g(X, Az").

S EASHERR X RO, BBl Vp = —Az”.

513 2 Lorentz Z5[A] Ef ™ d@#hi I M L AZ7E Riccl LT (M, g, 27, \) 29 HAXY M 1
Ricei i 25K 5 /2

H X, Y MR M _EREEEEDIN&EY.

JUERR  SRIEAEYE. Yo (M, g) — (BT, §) REHERN, (M, g,27, ) #& Ricci L. T
M FEREEVINES X, Y, FIH (6) KB (L.rg)(X,Y), EEIRES IR, TTHMER (7)
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(Lorg)(X,Y) =2 (9(X,Y)) — g([a", X],Y) — g(X, 27, Y])

= g(Vor X,Y) + g(X, V2 V) — g(Vor X, Y)
+9(Vxa®,Y) = g(X, VorY) + g(X, Vya)

= g(Vor X,Y) + g(X,V,rY) — g(Vor X, Y) (10)
+ g(X + epAX,Y) — g(X,VorY) + g(X,Y + epAY)

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

= 29(X,Y) + 2epg(AX,Y).

J1—J71H, BHILT IR
(Lorg)(X,Y) = 2\g(X,Y) — 2Ric(X,Y).

[iXd
Ric(X,Y)=(A—1)9(X,Y) —epg(AX,Y).

FHIEFS 0. BOMRIE M EAESRDSEYIMES X, Y, A
Rie(X,Y) = (A — 1)g(X,Y) — epg(AX,Y).
ERE (10) AMIREOL, g A
S (£erg)(X,Y) = g(X, ) +epg(AX, V)
= —Ric(X,Y) + \g(X,Y),
&I

1
iﬂng + Ric = Ag.

M (M, g, 27, \) & Ricci 75

EE W (M,g) — Eg) M n GEAEREZRIE M 3 n+ 1 4k Lorentz 7% (7] Ef T 1%
BN AR M B ARTERE T A, H (M, g,27, \) /& Ricci fI0LF, Hi 2T 067 E W&
x WUIRES 7, W RN M 2 20 AN AS A R 3 il 2.

MERR BT M TR T AT Ak, MO R RS IEAShR SR
{er, e, en}, 13 Ae; = aies, @ = 1,2,--- 0, ay,ag,-- 0, A M ERDICIH R HEAS
trA=a14+ay+ -+ a,, 856 H=1trA,  H=1(a1 +as+ - +a,). il (4) 15
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Ric(ey,e1) = —ea1 X} _qay,
(11)
R'L.C(eh €,L') = aizak; 1= 27 cee T
ki
F—J7H, FA 9) LXit-5HAE
Ric(ey,e1) = (1 — N) + paq,
(12)

Ric(eje;)) =A—1—¢epa;, 1 =2,--- ,n.

XPEe (11) 2% (12) 43

A—l—epai=a;Sap, i=1,---,n.
epa ak#ak 1 n

2N e
(@i —a;)(, 2 ax +ep) =0.

A M 22 BAE 34083 M EARTEIAR, AYBE a, a0, a3 A, B EXFi=1, j =

2,3, H

W3 = P, (13)
Gl

W3k = —ep. (14)
(13) REF S AL F A 5% 2: (14) XESHLEAHN, 13 ax = as, T 5. S M E26H
OZNGTENHES
HE&UH

[ 5 5 AR G BB E (11761061), HIR & RHEGHRIIH (20JR5RA515), PEALiE K2:
SEZUTRMTEE ST H (NWNU-LKQN2019-23).
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