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Abstract

Let 2 : M" — S"*! be isometri immersion of Riemannian manifold into unit sphere

space, and g and B be Mobius metric and Mobius second fundamental form of x

SR G gl BRAS A T B AT 5 A A T ). BI04, 2023, 13(4): 1062-1072.
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respectively R is a curvature tensor induced by g. In this paper, we study the hyper-

surface operator satisfying the condition RB = 0, and obtain some preliminary results.
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1. 3IERERER

MébiusJLAAT & BK 1 _E EMobiusAe # # K 3 % B9 3% JUAT, X Mobius A28 &0 E AN [A] 1) R
Hl 26, iR A B SCWEE 5 ). Bel, SHEEE R I IR T HFAT FIRE IR
BT ABNGER, BIWNBE,, = By, Cry = Cf XA K, AR AEMObius 5 — AT B
AT LAl OE 5T, e A — R RLEA T RV & B Mobius 5 &g BTl T 10Ecss, %
HYRR WX)Y,Z ATFHEEREERE. WARX,Y) = —VxVy + VyVx + Vixy), W
RR(X,Y)B =0, MFMobiust ~FEARTEXNBRINFAT . A0 — BT 1 1007478 il i —
SE JLAT T, BR9F T R A LA &S

FEEE1.1 BRS™ b BT AR I T M, S0 M GbiusT RO T 47, TR I 7 M 5 #Mobius %
T F IR 2

(i) PRI S (a) x S"7F (VI —a?), K1 <k <n-—1;

(i) RMHI P IFRHERE T S* (a) x R EMS e FHIMG,HP1 <k <n-—1;

(iil) H™ T ARHERE T S® () x H"7F (V1 4 a?) fEBUHT TR P11 <k <n-—2;
(iv) B ECSS (p, g, a).

P, B OSSR SO LT Enis.

EFEL.2 S SR M, A MobiusE AL A BRMTATH, WA T A kor:

n(n—l)/ |<I>|2dM—/ IVBJ? dM.
M M

EIEL.3 SRS M ™, #5A = \g, A € C (M), HMobius# AR BT, N
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A LR AR UKL

1/ (A)\)szz/ 2</\—1> IVAI>dM.
n Ju M 2n

AL SR 22 HE

RS NIUAMS, B N S EE R, KW LAY T H ATM6bius /LT 72 5
s, IR i T ASCHOE AT H R4 538 50 T4 IR, M85 5 LT Miobius 3 —3E AT 34
ISEAT, JEAR A Sl A LSS = 3040 LB B T BOTAT MO P 3] IR . S DU A
S, S4B EA I (BS o = BY e O = C) MR, FEE 1540
713

2. &R

EARAFAELIISFE RS 1 BRAS A b 7B DG HER R AN S b 5 i e e AN AR B R 48, A SOy
HA 505, a5 Ve WSk [1).

BArE S XSsmrr e Mebius ANVE & IF By 50 7 2.

BR P2  Lorentz 25 [A], M H Lorentz AR E XA

(@,6) = —xolo + 1&1 + 282 + -+ + Tingpr1&mtpi1

:/H\:E'jx = (x07 L1, L2y 7xm+p+1) ;€ = (505 617&27 cee 7€m+p+1)a
Beo : M™ — S™FP ¢ RPHIRSM PR FHR N TIRIE. FofIMobiushi BEX - M™ —
RYPU0R:

X =p(lx): M™ — R™?2, p? = Ll (1| = mH?) > 0.
p—

EIE2.1 HE AT, 7 M™ — S™ P EMobiusZ (1, 24 HACSAEER) T Hf Lorentz 4%
BT cO(m+p+1,1), 83X = XT.

HFO (m4p+ 1, 1)RRMP2 A REFAR, ) A2 [ Lorentz #E, KIS HfIMobius
HEETO(m+p+1,1) PRFIECHRFHOT (m+p+1,1), Al15

g = (dX,dX) = p*dz - dz, (2.1)

AMobius A, FA P gFRAMebiusfE B E Mobius 5 — AL . ®A A (M, g)1]
Laplace ¥, #f

(AX,AX) =1+ m?k,

ForP kR B g ) 2 6 i .
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ﬁ{El, EQ, ey Em}TsELI:_(M, g) E(]#/I\}%%*%YEIET%a {wlvw% s awm}y\j;ﬁ\:xﬂl‘,ﬁ%% #HEl (X) =

X;, MLA:
(Xi, Xj) = 045,1 <4, <m,
TE X
1 1
N=-—AX-— (AX,AX)X, (2.2)
m m
MWrEH
(X, X) = (N,N) =0,(X,N) =1,(X;, X) =0,(1 < i,j <m). (2.3)
H
(X,dX) =0,{AX,X)=-m,(AX,X},) =0,1<k <m. (2.4)
IRt
span {N, X} L span{Xy, Xo,..., X\n},
E X

V = {span {N, X} ® span {X1, Xa, ..., X, }}" . (2.5)

LV iT 2 span {X, N, X1, Xo, ..., X VERT P2 Aa (g IEAZ#h23 [6], W] LLAS 31T 1 1528 40 .
R = span {X, N} @ span {X1, Xa,..., Xm} @V, (2.6)
BATSA LI B W FIE: 1 <45k, <mym+1 < a < m+ p, BATEIL IR K HH 252 2R

INEE AR RES AR N RM. TRV 22 . M™ — S™HefiMobiusiE M. BUE NV IEM™ I —A
SR EMEIE L A Bty - - s B }-

MA{X, N, X1, ooy Xony Bty oo Ergp b FUSR™ TP M™ (REEIFRIE. HLEH T REUN T

dX = ZwiXia (2.7)
dN = Z AijUJin + Z ngiEaa (28)
i, e
dXi = — Z AijoX - wiN + Zwinj + Z B%UJJ'EQ, (29)
J J i
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e

ZCale ZB Wi Xi + Y wasEs, (2.10)
B

Horb{w;; }EMobiusE BRI, {wap} —M™ LHERSS, HA Ay = Aji, By = BS;. it

2]

B =Y Bfjw ®w,Ea, (2.12)
1,7,

=) ClwkE,, (2.13)

R EMobius A AF &5 4 A FR ANz I Blaschkeik &, BNz Mobiuss — 3 ALK, &Nz IMobius
e

AE XCY, Ay, B — B2 S8 s

Z Crjw; = dC' + Z Ciwji + Z Clwga, (2.14)

J J B
D Air = dAy+ Y Agwi + Y A, (2.15)

k k
> BS wi =dBij + Y Bhwy + Y Biiwki + Y Biwa, (2.16)

k k B
M H.
1
dwij - Zwik Nwgj = _iRijklwk N wi, Rijk;l = —Riﬂk, (2,17)
ko

AL TG S5 T RE R AT R 26

Aijr — Airj = Bj,C} — BjCR, (2.18)

Ciy — CFy = B Ayj — By Ak, (2.19)

B — Bjy,; = 05,08 — 0uCY (2.20)

Riji = Z (Bﬁngz - BﬁBfk) + (6inAji + 0 Aik — 0uAji — 6k Au) (2.21)
1 m

=5 — Bj; = 0. 2.22

tr (A) 2m(1+m_1R>,; o= (2.22)
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Hrhig{Aij i}, { B P {C, }RAB MOKT g V5T HIBRAS B P AE S ECARAERE N 970
i= jikﬂl{%

_ Z By, = c@,
i = kRAS
S (B ="
JE LA By 1 B A 528

Z Aijwr = dAjk + Z Aj i + Z Aj pwij + Z Aijiwig,
1 ! ]

Y Biwn=dBj + ) Biwi+ ) Bi gy + Y B wn+ Y Bl Wsa,
! . ! ! 8

3. BHATRUE

=}

JTE.

(2.23)

(2.24)

(2.25)

(2.26)

EX3.1 B(M™, g)2—NRERIE, VMR AN EgPTF T RS Mt Rk E. IR — 4k

BT WRART = 0, BANFRIKETZAMTATH.
WX, Y, ZRM" LRSI A&, K

R(X,Y)Z=—(VxVy - VyVx = Vixy]) Z, (3.1)
TR sk &Y, W RTE N
(R(X,Y)T)(2,W):= R(X,Y)(T(Z,W))-T(R(X,Y)ZW)-T(Z,R(X,Y)W). (3.2)
WRL3.2 I AR K BT AT 2 HALY
T(R(X,Y)Z,W)+T(Z,R(X,Y)W)=0.
IE XIS e C= (M), AVxf=X(f). M
(VxVy) f=Vx(Vyf)=Vx (Y (f) =X (f)), (3.3)
I H(3.1),
R(X,Y)(f)=-(VxVy = VyVx = Vixy]) ()
=—(XoY—-YoX—[X,Y])(f)
=0. (3.4)
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e

FCUE B T 9T 8 sk i, BT (2, W) N6 ks, A
R(X,Y)(T (Z,W)) =0, (3.5)
FITCAHT € 3150, I AR sk B T AT 2 HAY
0=(R(X,Y)T)(Z,W)=-T(R(X,Y)Z,W)—T(Z,R(X,Y)W). (3.6)

BT (R(X,Y)Z,W)+T(Z,R(X,Y)W) =0, fa@ .
Befer,es, ... en}E(M™, g) BI—DREARMEILAZIE, {w,ws, ..., w, JJIHSEIE. T

R (ei,e;) er = Rijuien, (3.7)
AR 3. 27 5 B B AR R B T AT 2 H ALY
RijemTmi + Rijim Tk = 0. (3.8)

EN3.3 Bo : M™ o STUNSERRR, g B4 Bz fIMobius/E & MMobius 4 AT,
WIR BT g 3 IBREE 2 S PAT IR, IUAR 2 A MSbius UL P47 i, V-0, 14768 it .

TE20045, B ZE M ZG TP A SR (3] A Wi R 2 #E:

EIE3.4 i M™ — S (n > 2)5E B A AT Mobius s A A TE IR NGB dm. A
2 MR EBMobiusZE 4 R A I 22—

(1) HES* (a) x S*F (V1—a?), K1 <k <n-1;
(i) R AR AL T S® (a) x RMHEMU o R HHT <k <n -1
(i) H"+! R AOFRHERETHIS® (a) x H™F (V1 + a?) fEBT T R <k <n -2

(iv) B4 BRI CSS (p, 4, a).
Ferh Hrrbn + 14X 22 18] 52 SN

H"™ = {(yo,1n) € R* x R™ | —yf + 41 -yp = -1},

o R Sl RERIR G RIS, ' SN

2
o (U) — 1-— |u| 2u u e Rn+1
L ful® 1+ Jul” ) ’

T HrHL o SrtL RSP 2 SO

1
T(yo,y1) = < yl) (?mel) € H™.
yo Yo

51 CSS(p,q,a)
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T EH R B, q,p +q < n, KEHa € (0,)Fb = V1 — a2, % EH i T A 5 NG #h

Hu : SP (a) x S9(b) x Rr—p—a—1 _, pn+l .

u = (tu', tu”, u///) ’u/ c SP (CL) 7u// c 91 (b) ,t c R+, u/// c Rn_p_q_l’

A
r=cou:S"(a)x S (b) x R x Rrpmal _y gt
X
CSS (p.g.a) = (u: 57 (a) x §7(b) x R x R*7=01)
ST T

4. EEEIHAYIERR

EHELE  HSCHER (1]

B =",
n
BT EA | Bl
1 2
—-AIB
0=3418
1
::iAEZQ%f
i7j

:EZ(E:BU&J
k i, k
= Z (Bij,k)2 + Z BijBij,kk:-

(4.1)
ijok ijok
K Bij 5N
Bij ki = (Bijkk — Bikji) + (Brijk — Brikj) + (Brikj — Brk.ij) + Brk.ij- (4.2)
XA Byj k. — Bik,j = 0:;Crx — 6:.C; 3K 215
Bij ik — Bik gk = 0ijCr k. — 0irCl 1, (4.3)
i
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i
e

bR T M LSEAT, SR T By g = Bijk, B 25 (3.3)—FRN(3.2) FI 13
BijJCk = (6ijck,k - 5ik0j,k) + 0+ (5/@1‘0]@’3‘ — 6kai,j) + Bk:k,ij7 (4.4)
TR (3.4) K kesR A4S

Z Bij,kk = (51']' Z Ck,k - Cjﬂ' + CZ‘J‘ — nCi,j (45)
k k

e i MU AT, BT EAE] 7O = C, (3.5) WL

Z Bij ik = 0ij Z Crp —nCl ;. (4.6)
K K
A
Z Bi;Bijkx = Z Bij (04jCx .k — nCi 5)
ijok ijok
== Z nB;;Ci ;. (4.7)
4,J

B VB = 32, (Biw) KB 1)RAB1)H

2
IVB|" = — Z BijBij kk

.3,k

=Y nB;Ci;. (4.8)
0,J

B TP M (fIMobiusTE X AT (Ve = 0), BIC?, = 0, ATELH(3.8) A TTLLIERVE =0, BB
SEAT. AR sE T2 AW A, E B 1AROT.

ETH1.2H03ERR
UE 3E—25, T M R, WA (3.8) ek M M AR, A

/M |VB|*dM = n/M > Bi;CydM, (4.9)
]
MH 3 #A ), AT
/ VB[ dM :n/ 3 [(Bij-ci)j —Bij,jci} dM, (4.10)
M M=
EH HIRE 58 B m) 75
/M|VB|2dM: —n/ > Bij;CidM, (4.11)
]
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#(2.1.23) 500N (3.0.30) 13 21

/|VB|2dM:n(n1)/ C2dM
M M

=n(n— 1)/M |®| dM. (4.12)

FHAE I T 5 B 1.2 .
EIE1.3891EB
i Blaschked B 3K [ (fA JME & T 22 308k (2. IX BARATH B L A (VAP

1 2
5 AIVAIS = Z (A2, + XX ;)
Z (A2, + Xidi) (4.13)
HRiccifE %15

1
3 A |V)\|2 = Z )‘zz,j + Z Xi (Njji + AmRmjis)
@,

4,5,m

=3 A+ Z Ai (AN, Z Aidm Rim, (4.14)
4]
BSCHR (1A, Ry = — >, B Bij + tr (A) 65 + (n — 2) Ay, B2 AAN(3.14) 15

1
B AVAP = Z )‘?,j + Z Ai (AN); + Z Aidm <— ZBikBkm +tr (A) 0ipm + (n — 2) Aim)
i i m 3

=N D N (AN, ) Aidn <— > " BitBim + nX6im + (n — 2) Aam>
¥ i i,m k

=> N, Z/\ (AN); = > XiAmBiBim + 2 (n — 1) [VA* A, (4.15)
0,J

zm

Y, A2, > S0 A2, BRI — B RL R AR Y, A2, > L (3, Aia)?, #(3.15) A Ay

1 5 1
5 AV zn<ZA> +Z>\ (AN); =Y AidnBiBim +2(n — 1) [VA* A

i,m

= % (AN D X (AN, =Y (Z Birh; ) +2(n—1) VA, (4.16)

k
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i
e

HFY [0 (Ba) - 5 ()°] = 50, (5, Buho)?, I 4k ket

1 2
- A|VA
S AIVAP 2

> (Bu)* Z ()\z‘)ﬂ

i

(AN + Z Ai (AN, +2(n =) A|VAP - Z
] k

(4.17)

3\*—‘ B\H

(AN) +Z)\ (AN), +2(n—1)
HFmEM™E, WX (3.17) NN ILfEM LA H
oz/Mn(AA) dM+/ ZA (AN), dM+/M2(n—1) <)\—> IVA]? dM
—_— — 2 .. — P J— —_—
_/Mn(m) dM+/M;(>\1 AN, dM /ZA A)\dM—i-/M2(n 1) ()\ )|V)\| dM

:/M (i_1> (AA)QdM+/M2(n—1) <)\—> VAP (4.18)

BHEH

i/M(AA)Qsz/M (A) [VA[*dM (4.19)

SEFR1.31RIF.

S 3CHR

[1] Wang, C.P. (1998) Moebius Geometry of Submanifolds in s”. Manuscripta Mathematica, 96,
517-534. https://doi.org/10.1007 /3002290050080

[2] Guo, Z., Fang, J.B. and Lin, L.M. (2011) Hypersurfaces with Isotropic Blaschke Tensor. Jour-
nal of the Mathematical Society of Japan, 63, 1155-1186.
https://doi.org/10.2969/jmsj/06341155

[3] Hu, Z.J. and Li, H.Z. (2004) Classification of Hypersurfaces with Parallel M&bius Second
Fundamental Form in S™*!. Science China-Mathematics, 47, 417-430.

&
g%ﬁ
L.&\‘:

DOI: 10.12677/pm.2023.134112 1072 -


https://doi.org/10.1007/s002290050080
https://doi.org/10.2969/jmsj/06341155
https://doi.org/10.12677/pm.2023.134112

	1 引言及主要结果
	2 预备知识
	3 拟平行的概念
	4 主要定理的证明

