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Introduction

A Sasakian space [1] M" (n = 2m+ 1) is a Riemannian n-space with a positive
definite metric tensor g;; and a unit Killing vector field # which satisfies

1) Nikt = MG —Nj9n

where the comma denotes covariant differentiation with respect to the metric
tensor. In a recent paper [2] M. C. Chaki and A. N. Roy Chowdhury studied
conformally recurrent spaces of second order, or briefly conformally 2-recurrent
spaces, that is, non-flat Riemannian spaces V, (n > 3) defined by

(2) Ciji'yim = im Ciii"

where C,;” is the conformal curvature tensor:

1
(3) Ciji’ = Ry~ n—_—z(gjiRkh_gkiR_’;+Rji5kh_Rki6jh)
R
b R (g8
(n—-l)(n—z)(gJ k gk ])

and a,, is a tensor not identically zero.

The present paper deals with conformally 2-recurrent Sasakian spaces, that
is, Sasakian spaces in which (2) is satisfied. It is proved that such an n-space
(n > 3) is of constant curvature.

1. Some formulas in a Sasakian Space
Since in a Sasakian space n is a unit vector field
(1.1) ', =1
Applying Ricci’s identity to 5; we obtain

(1-2) M= M, = —1, Ry
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where R, ;" is the Riemannian curvature tensor:

R = ol skl el = G

Using (1) we can express (1.2) as

(1-3) 1Ry’ = MIu—Mm9n
Contracting (1.3) with g/ we have
(1.4) n. Ry = (n—1)m,

Thus in a Sasakian space the formulas (1.1), (1.3) and (1.4) hold.

2. Conformally 2-recurrent Sasakian space

Let us suppose that a Sasakian space is conformally 2-recurrent. If possible,
let a conformally 2-recurrent Sasakian space be not conformally flat. It has been
proved in theorem 1 of [2] that if a conformally 2-recurrent space with positive
definite metric is not conformally flat, then its tensor of recurrence a,, is sym-
metric. Hence if a conformally 2-recurrent Sasakian space be not conformally
flat, then

(2-1) ijih, lm_ijih,ml =0
Applying Ricci’s identity to the left-hand side of (2.1) we get

r h h r h r h ro__
iji ler _ijr lei —Ckri R —eri lek =0

mlj

Transvecting this with #,»™ and using (1.1) and (1.3) we have
(22) Ciju—=n-mCosi + 0,1 Coi +1;1, Cuai”
10,0 i + 9 s Coi® —gue 5, Coii’ = 0
Contracting this with g*/ we get
(23) '1"7s Crkis = 0
Substituting this value in (2.2) we have
(2.4) Ceji= e Coii +0.0: Coj +1;m, Col +mim, Gy = 0

Now,

, 1 R
(2-5) iji n, = —— {(— "1)ﬂkgji_'Ijgki)—(ﬂkRji—ﬂiji)}
n—2\\n—1

Using (2.5) we can express (2.4) as
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1 R
(2-6) ijil+ ;:5 l:(n——I —1) (ﬂkgjz"’Ijgkz)—(ﬂkRﬂ“ﬂijt):] =0

Contracting this with g* we get

R R
R;; = (—— —1) g+ ("— _) mn;
n—1 n—1

Substituting this value in (2.6) we have C,;;; = 0. But this is contrary to hypothesis.

Hence if a Sasakian space is conformally 2-recurrent, then it is conformally
flat. It has been proved by Okumura [3] that a conformally flat Sasakian space is
of constant curvature. We can therefore state the following theorem.

THEOREM. A conformally 2-recurrent Sasakian space is of constant curvature.

In theorem 9 of [2], it has been proved that every n-dimensional (n > 3)
projective 2-recurrent space, that is a Riemannian space in which Weyl’s projective
curvature tensor:

1
Vijih = Rkjih'— ;_—1 (5thji_5thki)

satisfies the relation W/ ,, = a';,W,;" for a non-zero tensor a’y,, is a con-
formally 2-recurrent space. We have therefore the following corollary of the above

theorem:

COROLLARY. A projective 2-recurrent Sasakian space is of constant curvature.
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