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Walker (1950) studied on Ruse’s spaces of recurrent Curvature. Singh (1971) studied on Kaehlerian
spaces with recurrent Bochner Curvature tensor. Ishii [8] introduced the notion of Conharmonic
transformation under which a harmonic function transforms into a harmonic function. Negi and Rawat
(1994) studied some bi-recurrent and bi-symmetric properties in a Kaehlerian space. Further, Rawat
and Kumar [13] studied Weyl-Sasakian Projective and Weyl-Sasakian Conformal bi-recurrent and bi-
symmetric spaces. In the present paper, we have studied and defined Semiconformal Kaehlerian

recurrent and symmetric spaces of second order. Several Theorems also have been established and
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INTRODUCTION

An n-dimensional Kaehlerian space is a Riemannian space
which admits a tensor field satisfying

hpi _ h
FFf = =&}, (L)
Fij = =Fy,(Fij= F{*gaj) ...(12)
and
Fh=0 L (1.3)

Where the (,) followed by an index denotes the operation of
covariant differentiation with respect to the metric tensor of
the Riemannian space.

The Riemannian Curvature tensor is given by
A AR AR KAt B AT KA R

Where and denotes real local coordinates.The Ricci — tensor
and scalar curvature are respectively given by
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Rj=R% andR=giR; (1.5)
If we define a tensor
Sy=FRy, 1.6)
Then, we have
Si =S, (1.7)
Fi=-S,F, (1.8)
And

iSika = Rjix - Ry ceeeeeennn(19)

It has been verified by (Yano[4]), that the metric tensor and
the Ricci tensor denoted by and hybrid in i and j , Therefore,
we get

g; =&, FiF; .

and RIJ = RerfFJr 5

The Conharmonic curvature tensor, is given by
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Hp =R}, - (n s (e R} -8'R;, + 8 R;; - g, R ..(1.12)
and, the Semiconformal curvature tensor , is given by
1Jk -n-2)b Cuk +[a+ (n—2)b] Huk ..(1.13)

where a, b are constants not simultaneously zero and is
Conformal curvature tensor. The Conformal curvature tensor ,
is given by.

R
(n=1)(n-2)
.(1.14)

Cl_]k Rl_]k
(Brg; - §7'gy)

e 2](g R - thRik + é"iRij - Bk RJh)

In Particular, if a = 1 and b = - , then the Semiconformal
curvature tensor reduces to Conformal curvature tensor
whereas for a =1 and b = 0, such a curvature tensor reduces
into Conharmonic curvature tensor.

In view of equations (1.12) and (1.14), equation (1.13) reduces
to

R
(n-1)

(gRY - §/Ry + 3Ry -g; RN] + b
.. (1.15)

1Jk a [lek -

H g - 5j Ryl

(n 2)

Properties of Semiconformal Kaehlerian Recurrent space of
second order

Definition (2.1) :A Kaehlerian space is said to Kaehlerian
recurrent space of second order, if it satisfies.

ng,ab - )"abng: O, (2 1)

For some non - zero tensor, and is called Kaehlerian Ricci—
recurrent space of second order, if it satisfies the condition

Rjjab - AR =0, 2.2)
Multiplying the above equation by, we have
Rap-ApR =0, .(2.3)

Remark (2.1): From (2.1) and (2.2), it follows that every
Kaehlerian recurrent space of second order is Ricci — recurrent
of second order, but the Converse is not necessarily true.
Definition (2.2): A Kaehlerian space satisfying the condition

h _
AapHjj= 0,

h
Hijiab - (2.4

For some non - zero tensor, will be called Kaehlerian recurrent
space with Conharmonic curvature tensor of second order.

Definition (2.3): A Kaehlerian space satisfying the condition
Pi}:lk,ab - )tab Pi}:lk: 0, .. (25)

For some non - zero tensor, is said to be Semiconformal
Kaehlerian Recurrent space of second order.

Definition (2.4) : A Kaehlerian space satisfying the Condition

Cheav - 2apCh =0, L (2.6)

For some non - zero tensor, is said to be Kaehlerian recurrent
space with Conformal curvature tensor of second order.
Now, we have the following theorems:

Theorem (2.1): If a Kaehlerian space satisfies any two of the
following properties

e The space is Kachlerian recurrent space of second

order,

e The space is Kaehlerian Ricci-recurrent space of second
order,

e The space is Kaehlerian recurrent space with

Semiconformal curvature tensor of second order,then it
must also satisfy the third.

Proof : Differentiating equation (1.15) covariantly w.r. to,
again differentiate the result thus obtained covariantly w.r. to,
We have

1
Plab= a [Riap - 2 (8iRiap - 8/Rikab + Sf Rijap -
Rab
ik R?ab)] +b - (5k gij - jgik) .27

Multiplying (1.15) by, and subtracting the result thus obtained
from (2.7), we have

1]kab )‘ab =a [( Rl]k ab™ —A le]k) ((Rkab —A bRk)gl]
(le ab™ alek) 8h + (le ab ~ A lej) 8k ( R] ab bR] )glk)]
Rab—-2A;,R
+b B (5l gy - gy - 28)

(n-1)

The statement of the above theorem follows in view of
equations (2.1), (2.2), (2.3),(2.5) and (2.8).

Theorem (2.2) :If a Kaehlerian space satisfies any two of the
following properties
e The space is Kaehlerian recurrent space with

Conharmonic curvature tensor of second order,

e The space is Kaehlerian recurrent space with Conformal
curvature tensor of second order,

e The space is Kaehlerian recurrent space with
Semiconformal curvature tensor of second order, then it
must also satisfy the third.

Proof: Differentiating (1.13) covariantly w.r. to, again
differentiate the result thus obtained covariantly w.r. to, we
have

ng,ab - (Il 2) b Cl_]k ab +[a + (n 2) b ] Hl_]k ab .. (29)

Multiplying (1.13) by, and subtracting from (2.9), we have

ng,ab - kabPﬁk =
)b ] (Hi o —

- (M —2)b (Ca -
hapHiji)

AapCii) F[a+(n—2
.. (2.10)

The statement of the above theorem follows in view of
equations (2.4), (2.6) and (2.10).

Theorems (2.3): The necessary and sufficient condition for a
Kaehlerian recurrent space with semiconformal curvature
tensor of second order to be Kaehlerian recurrent space of
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second order is that the space be Ricci-recurrent space of
second order.

Proof : Let the Kaehlerian recurrent space with
Semiconformal curvature tensor of second order be Kaehlerian
recurrent space of second order, so that equations (2.1) and
(2.5) are satisfied and equation (2.8), in view of equation (2.1)
and (2.5) reduces to

- I RRab - AabRE ) 8 - (Riab - AapRix )8+ ( Rijap -

(R,ab— 2,5 R)
AabRip)8ic = (Riiap - AabRPgid + b === (Skgy -6]'gic)
=0,

Or, a (n-1) [(RR4p - AabRE) 83 - Rikcab - AabRik) 8} + (Ryjap -
AabRij) 8- (Rp - ApR)) gid- (0-2) b (R ap - AapR) (8igij-
8jhgik) =0,

which after further calculation and simplification shows that
the space is Ricci-recurrent space of second order. Conversely,
let Kaehlerian recurrent space with semiconformal curvature
tensor of second order be Ricci-recurrent space of second
order, so that equation (2.2) and (2.3) are satisfied and
equation (2.8), in view of equations (2.2), (2.3) and (2.5),
reduces to

h ho_
Riikab - 2apRije= 0,

which shows that the space is Kaehlerian recurrent space of
second order.

This Completes the proof of the theorem.

Properties of Semiconformal Kaehlerian Symmetric space of
second order

Definition (3.1) :A Kaehlerian space is said to be Kaehlerian
symmetric space of second order, if it satisfies.

Rliqjk.ab =0, or, equivalently Rjjijap =0, ....(3.1)

and will be called Kaehlerian Ricci-symmetric space of second
order, if it satisfies.

Rija=0, L (3.2
Multiplying equation (3.2) by , we have
R,ab= 0, .....(3.3)

Remark (3.1): From (3.1) and (3.2), it fallows that every
Kaehlerian symmetric space of second order is Ricci-
symmetric space of second order, but the Converse is not
necessarily true.

Definition (3.2): A Kaehlerian space satisfying the condition
Hil}k,ab =0, or, equivalently Hjjap =0, ...(3.4)

will be called a Kaehlerian symmetric with

Conharmonic curvature tensor of second order.

space

Definition (3.3) :A Kaehlerian space satisfying the condition

Pi?k,ab =0, or, equivalently PByjijap =0, .....(3.5)
will be called a Semiconformal Kaehlerian symmetric space of
second order.

Definition (3.4) : A Kaehlerian space satisfying the condition

Ci};k‘ab =0, or, equivalently Cijiqap = 0, .. (3.6
will be called a Kaehlerian symmetric space with Conformal
curvature tensor of second order.

Now, we have the following theorems :

Theorem (3.1) : If a Kaehlerian space satisfies any two of the
following properties

e The space is Kachlerian symmetric space of second
order,

e The space is Kaehlerian Ricci-symmetric space of
second order,

e The space is Kachlerian symmetric space with
Semiconformal curvature tensor of second order, then it
must also satisfy the third.

Proof : A Kaehlerian symmetric space of second order
satisfied the relation (3.1) and Kaehlerian Ricci-symmetric
space of second order and Kaehlerian symmetric space with
Semiconformal curvature tensor of second order characterized
by (3.2) and (3.5) respectively.

Therefore, the statement of the above theorem follows in view
of equations (3.1), (3.2), (3.5) and (2.7).

Theorem (3.2): If a Kaehlerian space satisfies any two of the
following properties

e The space is Kaehlerian symmetric space with
Conharmonic curvature tensor of second order,

e The space is Kaehlerians symmetric space with
Conformal curvature tensor of second order,

e The space is Kaehlerian symmetric space with

Semiconformal curvature tensor of second order, then it
must also satisfy the third.

Proof :Kaehlerian symmetric space with Conharmonic
curvature tensor of second order , Kaehlerian symmetric space
with Semiconformal curvature tensor of second order and
Kaehlerian symmetric space with Conformal curvature tensor
of second order are characterized by (3.4), (3.5) and (3.6)
respectively.

Therefore, the statement of the above theorem follows in view
of equations (3.4), (3.5), (3.6) and (2.9). Theorem (3.3) : The
necessary and sufficient condition for a Kaehlerian symmetric
space with Semiconformal curvature tensor of second order to
be Kaehlerian symmetric space of second order is that the
space be Ricci symmetric space of second order. Proof
:Kaehlerian symmetric space of second order and Kaehlerian
symmetric space with Semi-conformal curvature tensor of
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second order characterized by the equation (3.1) and (3.5)
respectively.

The statement of the above theorem follows in view of
equations (3.1), (3.2), (3.3), (3.5) and (2.7).

Conversely, If Ricci symmetric space of second order and
Kaehlerian symmetric space with Semi-conformal curvature
tensor of second order given by the equations (3.2) and (3.5)
respectively. Therefore, by using equations (3.2), (3.3) and
(3.5) in the equation (2.7), we have

h
Rijkab = 0,

which shows that the space is Kaehlerian symmetric space of
second order.
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