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Abstract

In this paper, we study the semi-invariant submanifolds of a locally product Rie-

mannian manifold. Firstly, for the semi-invariant submanifolds of a locally product
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Riemannian manifold, the necessary and sufficient conditions for its vertical distribu-
tion to be completely integrable are given by the Weingarten formula. Secondly, a
sufficient condition is obtained for the semi-invariant submanifolds of a locally product

Riemannian manifold to be mixed-geodesic submanifolds.
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1. 5|5

Ry U B RS J2 = —T (DRE RS R EE H 05 £ 5 0 U, 19514,
Nijenhuis #F 78 7 &2 454 J BIATELPE [1). 1958 4E, Yano R 7T T — AN B MUE 45 K M6 I 45 1
F? = [(F # £1), QIFaRE5H, IRE RV R FAH T F O RRFEE VR — 16 B P A IE 22 1o Af
T AT 4R 5e A n AR R AT [2).

HA TR A R FRNFR AL, 19594, Yano W78 T AR 5 & Al B 40 A [3].
19644F, Hsu XPFaRURIEAE 7 BN TR TT [4].

19604F, Tachibana 7EJ& AL bR R N IR F 4l T J il AR S I 1€ 3L [5]. 19814F,
Adati 7ERT TR AEL 2 M TR 8 R, R Abr R R RS 2 RE 5 2 T RE N E
REBAFRIFMZEI, TRMIBIGE F AR R E T R 2 0P AL TR AR
AT [6).

19844F, Bejancu & X | R HAE  FUE KA TR [7], b)5, Matsumoto (8], Atceken
[9-13]F1 Gerdan [13,14)% NI A T 1X—KFHE. Bejancu il 2 “HAIE K B 45 H T )5
AR S G IR AN T IRE 3 B 204 D FKSF20 A0 D 30 58 4 rT A 78 B4 (7). 2003 4F,
Atceken WA HH ALK B 4yt 7 HE /M0 DY FUKFA0 D 435 56 4 v B AN [F) 78 22 5%
4 (9], 20054F, Atceken 1 Blilal &40 iR B J71E AR R T D A DL 300 56 A TR B 408 R B %A [10].

A E I Weingarten ANA HEE A DY B e R R ELMY Ap,W € DY, X#ET T
Atceken 7E3CHR [10]FF TR Ap,W = 0 X—&58, lRHEE 7 EE A5 BE

AT R 2 AT o — 2R A R R E R TIR%, R IR ARE 8 R I A T A AT
WIE TRy B2 W AR TR R AR R RO, A =R R, RIVRA 2t A
TR, D 2L FRE, D 2N HEAEFRIE [10].
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AL T3 — A 1) IR TR A AR AR
o 5AT

TV b, AL U] AT B — R i oA 3 B0 A1 52 A AT AR IR AR TR A 20T
%, R LS )M iE R AR AR 2 R TR & b A TR IE A 0812

2. Fi&ER

AT E B H TN TR AR S, L ERFS .

W (M, g) 1 (M, g) 752 m+n 4/ m $RSRIE, (M,g) £ (M,5) HEERANTRIE
W TM M TM 5353R (M,g) M (M, g) YA,V 1V /\”IJ;E (M,g) f1 (M, g) LRSS, 4
T+M Fox (M, g) WEN, Bl TM = TM @ T+M, V*: £x (M, g) LRIRERS.

(M, g) WEEHRNTRE (M, g) 1) Gauss AN [15]:

b

TR AR TR O TR & 4 AN T IUE I 78

VxY =VxY + B(X,Y), (1)

HP XY €eTM,VxY € TM, B(X,Y) € T+M.
(M, g) WMEEIEIRNFRE (M, g) 1] Weingarten 230K [15):

V€ = —AX + V&, (2)

Hef X e TM, €€ T+M, AcX € TM, Vi€ € THM.
VxY KF (M,g) By &E B(X,Y) M Vxé KT (M, g) BV E A X AUWTFXRR [15):

G(AeX,Y) = g(B(X,Y),§) = g(X, AcY). 3)
EX 2.1[5] % (M,5) RESRK, F & (M,5) LRGN, £VYX,Y ¢ TM, £
g(FX,FY)=g(X,Y), (4)

WFR (M, g, F) 25 2RIE.
]
]

EX 2.2[5 & (M,g,F) RIGHEZRIL, & VF =0, WK (M, g, F) Z2REHRESHRIE.
ENX 2.3[7 ¥ (M,g) ZRFHBREERE (M, g, F) WEERANTRIE, 47 (M, g) FEES

D+ MK A5 D i 2
(i) TM = D+ & D;
(ii) F(D) =D
(iii) F(D+) c T+ M,
TFR (M, g) RREHMBR SR (M, g, F) FEAEFRIE.
Y dim(D+) = 0 B, B (M, g) AAZEFIRIE [6]; dim(D) = 0 I}, BR (M, g) NIRAZEFIHRIE [6].
2 (M, g) EABTRIER, %V & F(DY) /£ T+ M FIE N A6, Bl THM = F(DY) @ V.
R 2.1[15] W B: TM x TM — T+M #& (M,g) f£ (M, g) I AR, W B
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FERIRI)H O WM, BIVX,Y € TM, A:

(i) B(X,Y) = B(Y,X),

(ii) B(aX,bY) = abB(X,Y).

EX 2.4[15] ¥ (M,g) 72 (M,g) WEERBNTFRE, & (M,g) 7 (M, g) TR AR
B =0, WK (M,g) N (M,g) W47

EX 2.5[9 ¥ (M, g) ZRMRRERE (M, g, F) WEAREFRE, VX €D, Ze DY A
B(X,Z) =0, W (M, g) & (M, g, F) WA 4 2R 7R IE.

EX 2.6 [10] W (M,g) ZRFHMESRE (M, g, F) FEAETFRE, 7 VX,Y € D,
Z,W e D+ 5 B(Z,W) =0 (8 B(X,Y) = 0), WK (M,q) & (M,g,F) 1 D+ (8. D ) 2}
AT

EX 2.7[16] ® D' Nm LR M K1 455545, 5 VX, Y € D', H Lie &%

[X,Y] e D,

MFR 54 D! % /& Frobenius 2514

SIF8 2.1 [16] ¥ D' A m LRI M 1 404, WA D se v RS T o4 D!
W /& Frobenius 2514

W 2.2[5 W (M,g,F) 2RERESHE, WVYX,Y e TM, &
Vx(FY) = F(VgY). (5)
R 2.3[9] W (M, g) REHMREERE (M, g, F) FEAZTFRE, WVYZW D A

Apzwz —AFWZ. (6)

SIFR 2.2[9) W (M,q) ZREFBREEZRE (M, g, F) FIEALFRE, T-M = F(DY) eV, N
Dt e HHUEAN YK YX €D, Z DM A

B(X,Z)e V. (7)

3. X1 TFR

FRAR P IV 53 A 43 B DI 2, TR 3 3 43 A R 2 i 2 AN 2R I /e R A &
S AR BRI R AR BRI AR FRIE I E B0 A DY el A TR B A DU EAS
AR TR S A HL AN FRE B 78 93 564

W 3.1 (M, g) IR ERIY (M, g, F) FEARBTHE, MVZ W eDH, X eD, A

9J([Z,W],FX) =2g(ArzW, X). (8)
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MERR  RH4EE 2.3, VZ, W € DY, FZ, FW € T+ M, FiH(2), i[5

Vz(FW)=—ApwZ + VzFW, (9)
Vw(FZ)=—Ap;W + Vi, FZ. (10)

H1(9) ¥ 25 (10), AT 43
V2(FW) - Vw(FZ) = —ApwZ + ApzW + V5 FW — Vi, FZ. (11)

BT W,ZeDtcTM cTM, MHA(5), iTLAR 2
Vz(FW)=Vw(FZ)=F(NzW)—-F(NwZ) = F[Z,W]. (12)

RIE(6),VZ,W e D H

B (12)F1(13)FAN(11), 13
F(Z,W] =2Ap;W +VzFW — Vi, FZ. (14)

KR VEZFW -V FZ € T*M,X € D CTM, bl g(VZFW — Vi, FZ, X) = 0, i (14) AT LA

"’ g(F(Z, W], X) = 2§(Apz W, X). (15)
WRAE(4), IWESR FP =1,
g(F(Z, W], X) = §(F*[Z,W], FX) = §([2, W], FX). (16)
1 (16)F1(15), 575
g([Z, W], FX) = 2g(Apz W, X).

TR 3.1 W (M,g) ZRRFSRESRIE (M, g, F) FEATFHRE, W DL 524 nf2 HACY
VZ,W € D+, H ApzW € D+,

IR (M, g) ZRMARENRE (M, g, F) BEARETHRE, d5 #2105, DY 584
SMT [Z, W] € DY, NI VX € D, H g([Z, W], FX) =0, F 3.1, XN T Ap,W € DL, Bl
D+ AWM HAY Ap,W € DY, wHEAFIE.

T 3.2 W (M,g) RRAMELRIE (M, g, F) WEALTFRE, & D e, A
F(DY) = TLM, W (M, g) & (M, g, F) (EA 4 LA TR,

R & (M, g) RFHMEZRE (M, g, F) FREAB TR, R (3), vZ,W € DY, X € D,
A

§(ArzW,X) = g(B(X, W), FZ). (17)
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FH 3. LRI(17), 215
9([2, W], FX) = 2§(B(X, W), FZ). (18)

W5 H#2.2, DY & HEMT B(X, W) e V, il F(DY) = T+M, B} T+ M HALEES
iV, #H(18)H B(X, W) = 0. \ifiHE X2.50 %1, (M, g) /& (M, g, F) FEE 2R 7R,
52 HAFHIE.

#ie 3.1 & (M, g) REIHESRE (M, g, F) MRS ENMERZTHRE, U (M, g) %
Hor A D sEA .

HE® 3.2 W (M, g) RIFMARIFIV (M, g, F) FHES AL THIE, W VZ e DL,
XeD, ¢eT M,

AgZ D ,
AgX €D
#$ 3.3 W (M, g) RFEMARERE (M, g, F) {1 D+ &NHEARZE THE, W VZ e DL,
EeT*M, &
A{Z € D.
#ie 3.4 W (M,g) ZRMBMEZRE (M,g,F) 1D EMHEALETFHRE, W VX € D,
EeT*M, &
A¢X € D
4. &8

AT RERREEREFEALTRIENEB DA D 22 K78 2%, B
ApzW € D+, IR LS 31— Fiidy g BAT 8 B> A0 58 AT BRI AR TRUE A ROTE. A 308
P32 T )R AR ER S MU AR TR BN TR B 4 I~ AN T RUE 78 2 264, TR R A G
JRIFRARER 2 R TR & A M A2 TR,

EEUH

[ 5% H AR 42 (11761069).
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