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1. Introduction, Notations and Definitions
In a Kaehlerian space, a vector field V is said to be K-torse forming vector field

[1], provided it satisfies the equation

∇jV
h = aδhj + bF h

j + αjV
h + βjṼ

h (1)

where Ṽ h = F h
r V

r, a and b are suitable functions and α, β are certain 1- forms
and ∇j stands for the operator of covariant differentiation with respect to the
Christoffel symbols of the Kaehlerian manifolds.

In order that the K-torse forming vector field analytic, it has been proved that
it is necessary and sufficient that

βj = −F r
j αr = α̃j

and so for an analytic K-torse forming vector field, we have

∇jV
h = aδhj + bF h

j + αjV
h + α̃jṼ

h (2)

Now on substituting from

Γh
ji =

{
h
ji

}
+ δhj pi + δhi pj − gjiph + F h

j qi − Fjiq
h
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into

DjV
h = ∂jK

h + Γh
jiV
′

We find that

DKV
h = ∇KV

h + δhKpmV
m + pkV

h − VKph + F h
KqmV

m + qK Ṽ
h − FKmq

hV m

and consequently on substituting from (2) in the above relation, we find after
simplification

DKV
h = cδhK + dF h

K + γKV
h + γ̃K Ṽ

h − (VKp
h + FKmq

hV m) (3)

where we have put

c = a+ pmV
m

d = b+ qmV
m

βK = αK + pK

and

β̃K = −F r
Kβr = F r

K(αr + pr) = α̃K + qK

2. Results and Discussion

Theorem 1:

In order that an analytic K-torse forming vector field V with respect to

{
h
ji

}
is analytic K-torse with respect to the complex conformal connection also, it is
necessary and sufficient that the outer product VKp

h of V with associated 1- forms
p of complex conformal connection is pure in h and K.

As the purity of tensor VKp
h in the indices h and K implies the hybridness of

VKp
h in the same indices and vice versa too we have.

Theorem 2:

In order that an analytic K-torse forming vector field V with respect to

{
h
ji

}
is analytic K-torse forming with respect to the complex conformal connection also,
it is necessary and sufficient that the tensor Vkph is hybrid in the indices h and K.
On substituting from

1

Γh
ji

=

{
h
ji

}
+ δhj pi − gjiph + F h

j qi + F h
i qj − Fjiq

h
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into
1

Dj
V h = ∂jV

h + 1

Γh
ji

V i

and using equation (2) we find

1

Dj
V h = aδhK + F h

K(b+ qmV
m) + V h(αK + pK) + Ṽ h(α̃K + qK)

+F h
KqmV

m − (δrKδ
h
t − F r

KF
h
t )Vrp

t (4)

Thus if we assume that the vector field is analytic K-torse forming with respect to

special semi symmetric metric F-connection 1

Γh
ji

, then we find that

F h
KqmV

m − (δrKδ
h
t − F r

KF
h
t )Vrp

t = 0

or
F h
KqmV

m − (Orh
kt )Vrp

t = 0

or
qmV

m = (Orh
kt Vrp

t)F k
h (5)

and conversely if (5) holds, we find that 1

DK
V h is given by

1

DK
V h = aδKh + F h

K(b+ qmV
m) + vh(αK − pK) + Ṽ h(α̃K + qK) (6)

Hence vector field is analytic K-torse forming vector field respect to the special

semi symmetric metric F-connection 1

Γh
ji

also and therefore we have

Theorem 3:

In order that an analytic K-torse forming vector field with respect to

{
h
ji

}
is

analytic K-torse forming with respect to special semi symmetric metric F connec-

tion 1

Γh
ji

it is necessary and sufficient that equation (5) holds good.
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Theorem 4:
A process similar to above by considering the special semi symmetric metric

tensor of second kind i.e. 2

Γh
ji

given by

2

Γh
ji

=

{
h
ji

}
+ δhj pi − gjiph + F h

j qi − Fjiq
h

yields

2

Dj
V h = cδhj + dF h

j + αjV
h + α̃jṼ

h − ∗Omh
jr Vmp

r (7)

where the constant c and d are same as given in (3). From (7) we find that when

∗Omh
jr Vmp

r = 0 (8)

The tensor Vmp
r is pure in m and r or Vmp

r is hybrid in m and r, then

2

Dj
V h = cδhj + dF h

j + αjV
h + α̃jṼ

h (9)

which shows that the vector field is analytic K-torse forming with respect to 2

Γh
ji

also.
Conversely when equation (9) holds i.e. the vector field become analytic K-torse

forming with respect to special semi symmetric metric connection of second kind
theorem, from (7) we find that (8) must hold.
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