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SOME CHARACTERIZATIONS IN A SASAKIAN MANIFOLD
WITH VANISHING C-BOCHNER CURVATURE TENSOR
AND ITS SUBMANIFOLDS OF CODIMENSION 2

By Jin Suk Pak anp WoN Tar OH

1. Introduction.

Many authors have studied on Kaehlerian manifolds with parallel or va--
nishing Bochner curvature tensor. In 1969 Matsumoto [5] proved

THEOREM A. If a Kaehierian manifold M with vanishing (more generally,
parallel) Bochner curvature tensor has the constant scalar curvature, them the
Ricci tensor of M is parallel and hence M is locally symmetric.

Furthermore Funabashi [2] has obtained the following theorem.

TUEOREM B. Let M be a real n-dimensional Kaehlerian manifold (n=2m,
m>2) with vanishing Bochner curvature tensor. Then the following statements:
are equivalent

(1) M has the constant scalar curvature;

(2) M has the parallel Ricci tensor;

(3) M is locally symmetric;

(4) M satisfies the condition K(X, Y)K=0;

(5) M satisfies the condition K(X, Y)K;=0;

(6) At a point in M, the Ricci temsor has m eigenvalues 2,(v=1,2, -, m)
such that

(2#"2,)[(”!"{" 1) (2p+2v) "'A:I=O, (Angzm ﬂ¢v)s

X and Y being any tangent vectors and K and K, denoting the curvature tensor-
of M and the Ricci tensor respectively, and where the endomorphism K(X,Y)
operates on K or K, as a derivation of tensor algebra at cach point in M.

One of the purpose of this paper is to prove the following Theorem 1
and Corollary corresponding to Theorem B, replacing the vanishing of the
Bochner curvature tensor by the parallel of C-Bochner curvature tensor in a.
Sasakian manifold.
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THEOREM 1. Let M be a Sasakian manifold of dimension n (=5) with pa-
wallel C—Bochkner curvature tensor. Then the following statements are equivalent:

(1) M is an Einstein space;

(2) M is locally symmetric;

(3) M has the parallel Ricci tensor;

(4) M satisfies the condition K(X, Y)K=0;

(5) M satisfies the condition K(X, Y)K;=0.

COROLLARY 2. Let M be a Sasakian manifold of dimension n (=5)with va-
nishing C-Bochner curvature tensor. Then the statements (1)~ (5) in Theorem
1 are eguivalent.

On the other hand Yano and Ki [117 showed that submanifolds of codi-
mension 2 of Sasakian manifolds admit Sasakian structure under a certain
condition. In this point of view we shall prove the following Theorem 3
.and Corollary 4.

THEOREM 3. Let M?m+3 be 4 Sasakian manifold with vanishing C-Bochner
cxrvature tensor. Then there exist no submanifolds of codimension 2 satisfying
24 12+1v2=1 globally except totally geodesic, where A, u,v are differentiable
Sfunctions defined by (4.3)~(4.5). '

COROLLARY 4. Let M27+1 be a submanifold of codimension 2 satisfying 22-+-
12+v2=1 glovally in (2m+3) —dimensional Sasakian manifold M?*"+3 with va-
nishing C-Bochner curvature tensor. Then M2+l is a Sasakian manifold with
-vanishing C-Bochner curvature tensor, where 2m-+1>5.

In §2, we recall some fundamental properties concerning with the C-
Bochner curvature tensor. In §3, we prove Theorem 1 and Corollary 2. In
84, we develope the structure equations of the Sasakian submanifold M2m=+1
-of codimension 2 satisfing A2+ p2+uv?=] in a Sasakian manifold M?"*+3 (see
also [117). In the last §5, we consider the Sasakian submanifold M2m+1
with vanishing C~Bochner curvature tensor and devote to prove Theorem 3
and Corollary 4.

2. Fundamental properties of a Sasakian manifold with parallel
C-Bochner curvature tensor.

Let M be an » (=2m+1>5)—dimensional Sasakian manifold (or normal
<ontact metric manifold). Then there exists a unit Killing vector field p* sa-
tisfing

pi=gudh, fi=Vips Fji= —fijs
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12.1) Vifi=0:8in—Prgji>

fift=—6r+p;ph,  fi=gtfim,  fip/=0,
where g;; denotes the metric tensor and J denotes the covariant derivative
~with respect to the Riemannian connection and £,/ denotes (1, 1) type struc-
ture tensor.
Recently in an n-dimensional Sasakian manifold M, Matsumoto and Cha-

man [6] introduced C-Bochner curvature tensor By defined by

(2.2) Byh=Ky+— _:{l_ 3 (K0t — Ko+ gu K — g ;: K+ Spi f 1 — Sji fit

+ FuiSit— F;:S¢ 4 28k, f i+ 211 82— Kuip jp* + K jipiph — pap: K1)
__ktn—1
n+3

k— h
(fufi—f J:f kh‘"}i 2f B — - +§ (g (ziéj’f g 108"

k
+'—m (grip i+ pap:i0* — g bt — p;0:04),

where the aggregate (f/, %, g;;) is the structure given by (2.1), K;;* the
curvature tensor, K the scalar curvature, Sp;=fpK,;, Si=g#S;; and k= (K
+n—1)/(n+1). In fact C-Bochner curvature tensor is the horizontal lift of
the Bochner curvature tensor in a Kaehlerian manifold by the fibering of

Boothby ~Wang [1]. By straightforward computations the following identi-
ties are obtained with the help of (2.1):

.3 Byj=—Bj*,  Bijw=Busj, B+ Bju+ But=0,
. Bii#=0, Byi*#=0, f¥Bij#=f;Bad,  fHBy;=0,

where Bjji=gnsBs;
On the other hand fi*K,;= —f,*Kq and the differential form S———*%Sj;dxf
/Ndz? is closed. Therefore we can easily verify that the following equations

hold good:

Sji=—5j Vlejl’=é—f,_'kaK+ (K—n+1)pj,
2.4 ViSji=piKu— (n—1)gupi+f VK

£V Sa=—piSu~+ (n—1) fi;o0+ 171V Ky

ViKji—V ;K= —f7V :Sp;— 284;0:

+ (2—1) (frb;— fjibat+2f 200,
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where we have used K;p'=(n—1)p; (cf. [6], [7], [8D.
Differentiating (2.2) covariantly and using (2.4), we have

(2.5) (m+3)PByjit= (n+2) WK~V ;Ky) — fi'f# 7, Ki—V K,;)
+ 25V K+ (PerK"—'PerKlai) - (n+2)Piji+ 1S

+2(n+1)p:Sy;+ (g;up, gjib) 'V, K+ ) {(gai— )V ;K

2( +1
- (gji—PjPi)VkK+ (fkiff“fjifk"l“szjfi’)VrK}
+ (n+1) {m+-2)pafji— b0~ 2(n+ 1) p: f35} -

Transvecting (2.5) with f*f,7 and adding the resulting equation to (2.5),
we obtain

ViBinid -+ fadV i Bijit = 1K i — VmKii) — ff o WK i~ jKgi)
+ (0—=1) B1fni—PmS1i) — P1Smi+ buSti+ m (81:Pm—gmit) P'V K.

On the other hand, using (2.3), we have
flkfmthBkjit;_ - Vthlit’
from which,
ViK;i—V i Kui— [ f i 7 K~V K;i) — S+ PiShi

+—-2T7;%_—§)——(gkin—gjiPk)P'VrK+ (n—1) BuSfji—p;fu) =0.
Contracting the last equation with p* and p*gi, we find respectively
(2.6) Pr.K=0, pr.K;=0,
from which,

253 b Byt =PiK =V iKig— 21 i3 (1= DF 33 2, Su— (=Dl

+2p: {815 (n—1) fia;} + {(gri—pupi) 07— (g;:—p;p:) 08

1
2(n+1)
+ffi+2 5 5 7K.

Thus, in a Sasakian manifold with parallel C-Bochner curvature tensor, we
get

2.7 ViK;i— U iKu=p{S;i— (n;l)fji} ~2;{Su— (e—1) fui}

—=2p: {8k;— (n—1) fa;} — {(glei“PkPa')ajt

1
2(n+1)
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— (gji—pipd) O+ fui i — Fiifét + 2 f 81 VK,
2.8) 7iS;i=p;Ku _PiKkj_l"“z“(_n'—::_D—' {Fiadd—fudi+2f ;08 + (gu—pitn) f

— (gs;—bapy) f} 7 K

(see also [6]), [8])).
Now, we are going to compute F;K;; by using (2.6), (2.7) and (2.8).

Differentiating covariantly S;;=f/K,; gives
ViS;i=p;Kpi— (n—1) piga;+ f#VKsi
which together with (2.8) implies

1
2.9  fiViKii=(n—1) Pigkj“PiKkj“{"m {F07 — fud +2Ff ;08

+ (ga—pitn) fii— (gp—pip) 4 7:K.
Transvecting (2.9) with fi¥ and using (2.6) and (2.7) give
2.10) PiKji=—p;{Su— (n—1) fus} —p:i 1S2;— (n—1) f3;}

— ————*‘1 o
T Srny (8T a0l — fuff+2(—gjit pip0) O

—(ga—2ipe) 0/ — f S} P K
(see also [8]).

3. Proofs of Theorem 1 and Corollary 2.

We now assume that the C-Bochner curvature tensor is parallel. Differen-
tiating (2.2) covariantly and using [7;B;;#=0, (2.1), (2.9) and (2.10),
we obtain

3.1) 7Kt

=— niS (=181~ (e — D) fui} +2: Su— (n—1) fii}

- Z(n:-l{— 1) {—gutpe0) 0 — fufi+2(—gutprp:)0f — (gu—ipr) O

—fuff v K104~ (7K ;) 0+ gul 1 K #—g ;7 1Ky j+ T1S) f
+8u (P01 — prg1)) — (7180 fit—S;: (210 — pgus)
+ (pagri— pigin) SH+Ful 1S o — (pig1i— ig1;) St — £ ;77 1S4t
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+28,; (0 — pPg1) +2(71Si;) f A+ 2 (prgri— pigie) Sij+ 2 fr;01S 4
— (71Ku) p; 0% — Ky f1;0% — Kuib; 2+ (71K ;i) paph+ K fuup + K jion 1
—fupi K — prfuK i — papi7 1K+ f1i0: Kb+ p; fr: K+ p; 507 1K

n—}—?) Wik (fuif F—Fif+210; 18 +%[(?kgli“P£glk)fjk'

+f1: (P 0 —pPg1;) — (Pjgli_i’iglj)fkh —fji (Lo —phgn)

1
n+3

+

+2(prgr;— pigun) [ +211;(p:0 — prgr) 1+ (718) (grid#—g;i04%)

1
p— (P1k) (ga: p; P+ P2 00 — g jitubh — P p:0F") — ni?; (g fi; "

+gut; [ O+ orf1:0—giifubt—giipafit— f1;0:58 —p; f1:04%) -

We suppose that the manifold M is locally symmetric, that is, [ Kp;f=
0. Then we can find immediately from p;K;;;#=0

7iK;=0 and p;K=0,
which together with (2.10) yields
Sei=(n—1) fu,
or equivalently
feKsi= (n—1) fu

Transvecting the last equation with f# and taking account of (2.1) and
K;ipt=(n—1)p; we have

Ki=n—1gj-
Hence the manifold M is an Einstein space.

Conversely, if M is an Einstein space, then the Ricci tensor K;; of M~
has the form

K;=(@m—1)gj
with the help of K;p'=(n—1)p;. Consequently
Su=@—Dfy, Ik=n—1,
3.2) K ;;=0, piK=0,
ViS;i= (n—1) (pigr:i—pigs;) -

Substituting (3.2) into (3.1), we can easily see that V1Ky;*=0 and conse-
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quently M is locally symmetric. Thus the equivalence (1)c==(2) is establi-
shed.
The equivalence (1)e==(3) is easily proved by using (2.10) because [";K;;
=( implies pK=0.
Now we differentiate (2.10) covariantly along M. Then we have

VK= —f1; 86— (n— 1) fiid — f1i iSs;— (o= 1) fi} —p; WiSu— (n— D)7 1 f 13}

=2 {PiSs;— (n— 1)V 1113} ‘——2—(7!—%,‘;i~)~ {fi; 0008+ i fuabd — (T1fin) [
—fu( P f ) +2(fy 505+ 25 £1) 0 + (fuipp+pi fin) 6/ — o f ) fif
—fal 1 f8 v K— L {(—gutpite) —Faff+2(—g;i+p;p:) 08

241
—(gu— i) 0/ —fu ST 7 K,
from which, using (2.1), (2.4) and (2.6), we find
WK=K ) Pit=— WS~ PiSu— (a—1) Tif i~ T f )} #h
+p:i 7S~ (n— )7 af15} p7

because pip' 7;K=0. Hence, if K(X,Y)-K;=0, thatis, Fi/,K ;;— 771K j;
=0, we obtain

(3.3) (7 181:) pt=1p*01Su+ (n—1) (g1i—pups) +p: 7947 4S1;-
On the other hand (2.8) gives

(8.4 PV 18u=Kyi— (n—1) pip;

and

(3.5) P715:=0

Substituting (3.4) and (3.5) into (3.3), we get
K= (n—1) g1
which means that the submanifold M is an Einstein space.

When M is an Einstein space, the Ricci tensor is parallel and consequently
K(X,Y)-K;=0 holds good. Hence we have (1)——(5).

Finally we shall prove (1)==2(4). Let M satisfy the condition K (X, Y)-
K=0, that is,

V0 mKijit— 7 ul 1Ks i =0.
Then K(X, Y)-K=0 implies K(X, Y)-K;=0. Hence M is an Einstein space.
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Conversely, if M is an Einstein space, then M is locally symmeric, which
gives K(X, Y)-K=0. Therefore (1)—=(4) is completed. Hence we com-
plete the proofs of Theorem 1 and Corollary 2.

4. Sasakian submanifolds in a Sasakian manifold.

Let M27+3 be a (2m-3) —dimensional Sasakian manifold covered by a sys-
tem of coordinate neighborhoods {U;z4} and denote by Gcp, Fz* and v4
the components of Riemannian metric tensor, those of the Sasakian struc-
ture tensor and the Sasakian structure vector field of M?2m+3 respectively,
where here and in the sequel the indices A, B, C, D, E, -+ run over the ran-
- ge {1,2,--,2m+3}. Then we have by the definition

FBFgt=—0c4+vcv?,  FcAvC=0, wxFcA=0,
4.1) FeAFgPG 4 p=Gecp—vcvp,
VcFpE=vp0cf—vEGep,  PcvP=FcP,

where vg=v4G 45 and denoting by ¢ the Riemannian connection with res-
pect to the Christoffel symbols {z4;} formed with Gcp.

Now we consider a (2m-+1) —dimensional submanifold M2=*1 in a Sasa-
kian manifold M?7+3 which is covered by a system of coordinate neighbo-
rhoods {V; y#} and immersed isometrically in M2=*3 by the immersioin i :
M?2m1M2m+3  where here and in the sequel the indices 4,14, 7, %, g, ¢, -+run
over the range {1,2,+-,2m+1}. In the sequel we identify i(M?m+1) with
M2n+1 jtself and represent the immersion by z4=z4(y*) locally. We put
B;A=0,24,0,=0/0y' and denote by C4 and D4 two mutually orthogonal unit
normals to M2m+i,

If we denote by g;; the fundamental metric tensor of M2»*1 then we
have g;;=B;°BG¢p because the immersion is isometric. As to the transfor-
ms of B4, CA and D4 by Fz? we have equations of the form respectively

(4- 2) FBAB,'B =,f,'thA + w,'CA + ZG;DA,
{4.3) FpACB= —wtB,A— DA,
(4.4) FpADB= —ytB AL 4CA,

where f# is a tensor field of type (1,1), %, v, w; 1—forms and x a func-
tion in M?»*L 4 and w’ being the vector fields associated with u;, w; res-
pectively. On the other hand the vector field v4 is expressed as a linear
combination of B;4, C4 and DA4. Therefore we can put

4.5) vA=0tB,A+ ICA—pDA4,
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where ¥ is a vector field and A, v functions in M2m+1,
Applying the operator F to the both sides of (4.2), (4.3), (4.4) and

(4.5), and comparing the tangent and normal parts respectively, we can
easily find

(4.6) fift= —of+upt+voh+wuwh,
u fi=—vv;+ pw;

4.7 v f i =vu;— Aw;,
w fif=— pu;+ Av;

(4.8) Slut=vvh— pwh,

fitvt=—vuh 4 Awh
[t = puh — Avk,
4.9 uut=1—@2—12, wvt=2Ay, ww'=Jly,
vt=1—02—2%, vwt=p, ww'=1—12—_p2
Also, from (4.1) and (4.2), we find
4.10) Fifigs=gs—uui—vjv;—w;w,.

Equations (4.6), (4.7), (4.8), (4.9) and (4.10) show that the aggregate
(f, g u,v,w, A u,v) defines the so-called (f,g,u, v, w, 4, p, v)-structure on
M?m+i(see [4], [111]).

On the other side the equations of Gauss and those of Weingarten are
given by

(4.11) 7 ;BiA=0;BA+ {gAc} BfBC — {#} Bi*=h;;CA+k; DA,
4.12) P:CA=0,CA+ {g4c} BSCC=—h!B,A+1;D4,
(4.13) V:DA=0;DA+ {pc} BBDC= —kiBA—1;CA,

where hfi=h;g", ki=k;g" are second fundamental tensors and /; third fun-
damental tensor.

Now we assume that A2+ u2+v?=1 globally on M2+l If we put a vec-
tor p on M2mtl

4.1) ph=Jut+ poh+vwh.
Then the set (f,g,p) defines an almost contact metric structure (cf. [117]):

(4.15) fif=—024pph, pfi=0, pep'=1, fjfiQec=8g;i—Djbir
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where p,-=gk,-ph.
By means of our assumption, we may consider the following three cases:

1) =0, p=1, v=0; (2) 1=1, p=0, v=0; §3) A=0, p=0, v=1.

In the case (1), taking account of (4.9) and (4.14), we have p=v,u=
o and w=o0, which and (4.2)~(4.5) and (4.8) imply

(4.16) FgABB=f{!B*,
(4.17) FgACB=DA,
(4.18) FpADB=—CA,
(4.19) vA=p'BA.

Differentiating (4.15) covariantly along M, we obtain
B;?(FpFsd) BB+ FpA (7 ;BE) = (7 ;f#) BA+ £ (7 ;BA),

from which, substituting (4.11) and using (4.16), (4.17) and (4.18), we
have

4.20) Vifi=—gup'+p:04,
4.21) hji=k [, kj=—h;fi.

Similarly differentiating (4.18) covariantly and using (4.11) and (4. 15), we
have

(4.22) vit=fr4

(4.23) k=0, k;p*=0.
Using (4.21) and (4.23), we can easily see that
(4.24) hjsh?=kjk!, hikyi+kih,;=0,
(4.25) ht=0=kt.

By the way, in the case (2), from (4.5), (4.9) and (4.12) we find f;
=—hj;. But it is contradiction. Similarly, the case (3) can not also occur.
Thus we have

LEMMA 1. Let M2m*Y pe g submanifold of codimension 2 in a Sasakian man-
ifold M#+3, If the induced (f,g,u,v, w, A, p, v)-structure satisfies A2-} p2-+uv2
=1 globally, then M?™*! is a minimal Sasakian submanifold (see also [117)

5. Proofs of Theorem3 and Corollary 4.

In this section we assume that the Sasakian manifold M?=+3 is of vanishing
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C-Bochner curvature tensor. As already shown in (2.2), the curvature te-

nsor Kpcpd of M?+3 is the form

(6.1) —Kpcgi= Wl*Ig—)— (Kpgéct—Kcpdp?+GpeKe® —GesKpA+SpsFc?

—ScpFpA+ FppScA— FcpSpA+2Spc FsA+2FpcSg — Kppocvs

+ KcpvpvA+vcvgKpt —vpvpKcd) "% (FppFct—

FepFpA+2FpcFp4) — Tgﬁs)— (Gpeoc*—Gcpop?)

+ —éf;f—-@)— (GprocvA+vpvpicd —Gepupv —vcvpdp?),
Whg;e SDA=FDEKEA, SpA=8prGE4 and
K+2(m+1)
.2 = 2Te\mT L
(5.2) k 2(m+2)
On the other hand the Gauss equation are given by
(5.3 Kpjin=BiP £ B2 Kpepa+hanh ji— hjphui+ kink ;i — kjpks,

whereKy;;; is the curvature tensor of M27*1 and B,P,C3,4=B;PB,CB;2B;4.

Transvecting 4.16) and (4.17) with K p we get respectively

5.4) CAS ,p=D4K sp,

(5.5) . DAS yp=—C4K sp,

from which, transvecting with D? and CP we obtain respectively
(5.6) CADPS ,,=DADPK ,p, .
(5.7) DACPS ,p= — CACPK

which imply

(5.8) K(C,C)=K(D, D),

where here and in the sequel we denote by K(C,C)=CACPK,,, K(D,D)
=DADDKAD.

Transvecting g7 to (5.3) and taking account of (4.25) and (5.8), we find
(5.9 Run=BPByAKpa—2(BiPCCCEBAK pepat+ His),

where Hkhzh]z,-hhi and I?;zh=gj"Kkj,-h.
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We transvect (4.15) with K c. Then we get

(5.10) BASsc=f#B*K sc,

from which, transvecting with C¢ and Df, we have
(5.11) BACCS pyc=f#BADCK 4c,
(5.12) ) BADCS gyo=fBADCK y¢
respectively.

We consider the Sasakian submanifold with vanishing C-Bochner curvature
tensor as mentioned in Lemma 1. At first let us calculate B,?CCCBB;AKpc-
pa- From (5.1) and (5.11) we get

(5.13)  2(m+3) BPCCCPByKpcpa= BBy Kpa+ (gun— ) K(C, C)
— (k—4)gw+ kpips-

Substituting (5.13) into (5.9), we obtain

(5.14) BiPByAKpa=Au

where we have put

{(m+3) (Ky+2Hy) + (@u—opn) K(C,C) — (k—4)gu

(5 15) Au p—

+kpapat -
Transvecting (5.10) with B° we get
{5.16) BABLS ac=1f1Ay;
Moreover, transvecting (5.9) with g* and using (5.8), we find
G.17) R=K-+2(CPDCDBCAK poga—2K(C, C) — H?2),

where H2=h;hit and K=ghK,,.

On the other hand a straightforward computation by using (5 8) gives
(5.18) (m+3)CPDCDECAK pepa=4K(C, C) — (2k+3m+1),
“Therefore substituting (5.18) into (5.17) yields

.19 (m+0)E— ("'+2)+(;”‘*“3) R+4(m+2)K(C,C)

2(m+2)(m+3) gy, 6m°+18m+8
m+1 m+l

Next we compute B;?£84Kpcpa. Usmg 5. 1), (5 14) and (5.16) we
have

+
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(5.20) B CB44Kpcpa= —2—(——1_—*_—33—(Augjr'A;iigu-l-guAﬂ.“gﬁAhh

Fhif pBei—F f i+ foif $Am—F jifd Ba+2 fitfule; T2 A
—Aupipnt Asipatr—brtil a2 2iAw)

+ k—;(zéi‘g)l)..(fnfjh lefkh’i‘ka)ftk) + m(ghg"h gﬂgkh)

k .
TSmI3) (gs:p;on+ Badigin—8sibrln—Pibigin) -

On the other, using (5.2) and (5.19), we can easily verify the following
identities:

E+2(m+1) _ K(C, C) k—4
T s ) B C¥E )| CEX:) ML o )] Ry
_ k| e
2(m+2) 2(m+1)(m+2) °
-4 __ K(CO) k—4
6-22) ¥ ) (mEd) T D)
E—4 + H?
T m+2) 2(m+1)(m+2) °
: K(C,C) -2
G.2) ST T Tt ) eI )
Y S H?
2m+2) ' 2(m+1)(m+2)°
K+2m

Where k= m.

Substituting (5.15) in (5.20) and making use of (5:21), (5-22) and (5.
23), we obtain

(5.24) B CEAKpcga=— (Rugpn—K jigun+euk a—g:Ku+Sifin

2(m +2)
—SufutfuSi—FSu+251; ih+2f}cjg&“gﬁﬁj?b

+R jipapn— 9K ju+p; 0K +'2(‘““_"_"'2T(fhf1];

f_nfkk+2fk1fh) +W (gkig_fh« gjtghh)’



22 Jin Suk Pak and Won Tai Oh.

N S
. 2(m+2)
Hz _ .
B 2(m+1) (m+2) (szfjh f_,,fkh
+2 S5 fntgngin—g gt Esibrbh TP bihn— Euidi Ph

(gripibr +Drbign—&jibrbr—P;Digwn)

—tpigin) + —";11‘2—- (H jigen— Hugjnt g i Hun—gr H 3
+Quf i QjiSf it fuiQin— £ jiQu+2Qu; fin+2 f1;Qu
+ Hyp;pp— H jipspr+pap:H j—p;0:H ),

where Hy=huhii, Qu=*Fuhyt and Sy=f#K,, which and (5.3) imply

H2
(5.25)  Bijin=huh;i— kbt kankji— kpke - ACEICED) (fuf p—Fjifwm

+2fiifntgugin— ;i jiosbrt P iPigan— 8rib b — Prbig in)
+ -ﬁlﬁ (Hjigmn—Hug it giiHm—guH g+ Quif i — Qjifun+f1:Qn

— £ ;:Qu+2Qu; Fs+2F:;Qu+ Hup; pa— H jipapp+ papiH jo—p;0:H) -
We transvect h¥git to (5.25) and use By;=0. Then we can easily see
that '
oz
m+1) (m+2)

with the help of (2.3), (4.21), (4.23), (4.24) and (4.25). Hence H2=
0, i.e, k=0 and consequently k;=0. Since k;;=—h; f#, h;=0 implies
k;=0. Therefore the Sasakian submanifold M?+1 is totally geodesic. Thus
we have Theorem 3.

By means of Theorem 3 and (5. 25) we have By;;=0, which means that
the C-Bochner curvature tensor of the Sasakian submanifold MZ2»*! vanishes.
Hence we have Corollary 4.

0
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