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ON EINSTEIN-KAHLERIAN SPACES
WITH RECURRENT CURVATURE TENSOR

1. Introduction

In the present paper, the author has defined and studied
Einstein-Kahlerian conharmonic recurrent spaces and Einstein-
-Kéhlerian spaces with recurrent Bochner curvature tensor,
Several theorems have been established. The necessary and suf-
ficient condition for an Einstein-Ka&hlerian conharmonic re-
current space to be Kahlerian recurrent has been investigated.

4n n(= 2m) dimensional Kahlerian space is a Riemannian
space which admits a tensor field F? satisfying

i i
(1.1) F?-Fh=-S-,

o
(1.2) Fyy = = Py (Fij = Fj 8q5)>
and
(1.3) i 4 =0,

where the comma(,) followed by an index denotes the operation
of covariant differentiation with respect fto the metric ten~
sor gij of the Riemannisn space. Let

o el A

- 901 -



2 GeDo Awasthi

=gt = ik
Rjk = Rijk and R = Rjk g

be the Riemannian curvature tensor, the Ricci tensor and the
scalar curvature, respectively.

Recently, Tachibana [3] has defined the Bochner curvature
tenspr {with respect to a real coordinate sysiem) by

b h o ch h
(1.5) K?jk = Rl + g (RyyS) - Ry ST+ g, 8% -

h
ngRi + slkph jkph + By S5 -

h
ijpg + zsijpﬁ + 2F; ;Sy) -

h
6 4 Fith -

- R (g; st -g
Tn+2)(n+4) ‘5ik°3 ki J

ijpg + 2F13F§),

where
Sij FlRuj

The Kaéhlerian conharmonic curvature tensor [2] is given

by
(1.6) T?Jk = R?Jk + (leG? - JkG? + 81kR? 5ij? +
SikF? - sijg + Fiks? Jksh + 2Slth
+ 2Fijsﬂ).

Let us suppose that a Kaéhlerian space is an Einstein ons.
Then the Ricci tensor satisfies

(1.7) R.. =

R
ij n

gij’ & =

from which we obtain
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_ - - R
{1.8) R, . =0, 8. o, =0 and Sij =4 Fij'

If a Kdhlerian space is an Einstein one, then the Bochner cur-
vature tensor and the K&hlerian conharmonic curvature tensor
reduce to the forms:

h b h
(1.9) Uy = Ry, +‘ETE¢§T (glka -8, S5+ Fh Fh+2FlJF§
and

h gh h
(1.10) B}y = REyy + BTEIZT (glké -85 +FlkF FJth+2P FR).

In view of equations (1.9) and (1.10), we have

h h R h h
(1.11) Ugisp = Eyyp -~ Tmeo) (ord) (Bix®y -~ &gli +

Mo ijF? + 2FijFﬁ).

Fik 3

We shall use the following
Definition [1]. A Kéhler space is said to be
recurrent if we have

h h
(1.12) Bijk,a = AaRijp = 0

for some non-zero recurrence vector Ay and is called Ricci-
-recurrent if it satisfies the relation

(1.13) Rijrq = MaByj = O

liultiplying the above equation by gij, we get
(1.14) R,a - AR =
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2. Binstein-Kéghlerian conharmonic recurrent space
Definition 2.1. An Einstein-Kahler space sa-
tisfying the relation

h

h
A Eijk =

(201) Eijk,q - ' O,
vhere Ay 18 a non-zero recurrence vector, will be called an
Einstein-Kahlerian conharmonic recurrent space or briefly an
L - K*space.

Definition 2.2 An Einstein-Kdhler space sa-

tisfying the relation

h a Uh

(2.2) Uik = AaUs5 = O

where A, is a non-zero recurrence vector, will be called an
Binstein-Kahlerian space with recurrent Bochner curvature
tensor.

We have the following

Theoremn 2.1. 4 necessary and sufficient condition
for an E-K® space to be H Kaéhlerian recurrent is that the sca-
lar curvathre be equal to zero.

Proof. Suppose that an E-K* space is Kihlerian re-
current. Making use of equations (1.7), (1.8) and (1.10) in
(2.1) we obtain

h _ h 2R h h
(2.3) Rijk,u = }‘O‘[Rijk + m (gikaj - gjksi +

+ FikFg - ijF? + QFijFﬁ)]‘
Since, an E-K* space is Kdhlerian recurrent, equations (2.3)
reduces to
2R h h ~
(2.4) ATaeaT (8117 - Byt + PyyFy - Py +2ByyFp) = O,
which gives R = O,
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Conversely, if an E-K ® gpace satisfies R = 0, then equa-
tion (2.3) reduces to

R ko = ARy = 0,
which shows that the space is Kahlerian recurrent. This com~
pletes the proof.

Similarly in view of Theorem 2.1 and equations (1.7), (1.8)
and {1.11) we can prove the following theorem:

Theorenm 2.26 A necessary and sufficient condi~-
tion for an Einstein-Kéhlerian space with recurrent Bochner
curvature tensor to be Kahlerian recurrent is that the scalar
curvature be equal to zero.

We have the following (See. [4] and [5]).

Lemmma 2.1, The curvature tensor Rhijk satisfies
the identity

(2.5)  Ryssp 1a™®hijk, m*Rikin,hiRikin, in Rimhi, jk"Rimni, k=0

where

def
Bpisk,1,m = Rhijk,im’

Lemma 2.2 If, 8o80 by are quantities satisfying

(2.6) Bup = 8gq 804 Buaby + agybg + agebg = O

for «,8, = 1,2,¢s+,N, then either all the 2,4 8Te zero
or all the by are zero.
With the aid of above Lemmas, we shall prove the follow-

ing

Theorem 2.3 In an E-K* space, either recurrence
vector is gradient or the space is of constant holomorphic
sectional curvature.

- 905 -



6 ' G.D, Awasthi

Proof . Differentiating (2.3) covariantly and using
equations (1.3), (1.7}, (1.8) and (2.3), we obtain

(2.7) Rijkh,ab_= (Aa,b + “a*b)Eijkh'

where

\ ~ 2R :
Eijkh = Bijen * aTaraT (8ik8n3 81kBni*FixFsn FixFin+2Fs3Fun)

Prom (2.7) and the identity (2.5}, we get

(2.8) AabPijkn * *13%khab * PknBabij = O

wherse

Equation (2.8) is of the form (2.6) since Eijkh = Ekhij‘
Thus, from Lemma 2.2, we have Theorem 2.3, This completes the
proof.
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