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1. ALMOST HERMITIAN MANIFOLD OF CONSTANT TYPE
AND J-INVARIANT CURVATURE TENSOR

Let (M,g,J) be an almost Hermitian manifold, where g is a Reimian metric and J is a
complex structure. Than

ndim 2=M ,   .2 ident−=J , ),(),( YXgJYJXg = (1.1)

for all X,Y∈∈∈∈X(M), where X(M) is the Lie algebra of C
∞
 vector fields on M. If

F(X,Y) = g(JX,Y), then F(X,Y) = − F(X,Y).
The two-dimensional plane π of the tangent bundle Tp(M) at "p ∈ M" is holomorphic

if Jπ = π and antyholomorphic if Jπ ⊥ π.
The Kähler manifold is an almost Hermitian manifold satisfying the condition

∇J = 0 where ∇ denotes the operator of the covariant derivative with respect to the Levi-
Civita connection Γ on (M,g). The condition ∇J = 0 implies

),,,(),,,( WZYXRJWJZYXR = . (1.2)
where R(X,Y,Z,W) is the Reimian curvature tensor of the metric g. The relation (1.2) is
the Kähler identity.
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An almost Hermitian manifold is said to be of J-invariant curvature tensor if

),,,(),,,( WZYXRJWJZJYJXR = . (1.3)

Such manifolds, called also RK-manifolds, are investigated in [6].
To define the constant type of an almost Hermitian manifold, we first consider the

tensor
),,,(),,,(),,,( JWJZYXRWZYXRWZYX −=λ .

So λ measures the defect from the Kähler identity. Now, we put

),,,(),( XYYXYX λ=λ

and say that an almost Hermitian manifold (M,g,J) is of constant type at p ∈ M provided
that for all X ∈Tp(M), we have

),(),( ZXYX λ=λ (1.4)

whenever the planes },{ YX , },{ ZX  are antyholomorphic and

0),(),( == ZXgYXg ,   ),(),( YYgZZg = ,

Y,Z ∈ Tp(M). If (1.4) hold for all p ∈ M, (M,g,J) has pointwise constant type. (M,g,J)
has global constant type if (1.4) is the constant function.

Now, let us put
)],(),(),(),([),,,(),,,( WXgZXgZYgWXgWZYXRWZYXL −α−= .   (1.5)

The following theorem  is proved in [7].
The tensor (1.5) satisfies the Kähler identity

),,,(),,,( JWJZYXLWZYXL =

if and only if the tensor R satisfies the following conditions
a) ),,,(),,,( WZYXRJWJZJYJXR =
b)  R has constant type.

Thus, if the curvature tensor is J-invariant curvature tensor and has constant type,
then

)].,(),(),(),(),(),(),(),([
),,,(),,,(

WYFZXFZYFWXFWYgZXgZYgWXg
JWJZYXRWZYXR

+−−α=
=−

 (1.6)

With respect to the local coordinates, (1.6) can be expressed as follows

][ jhkijikhjhkijikh
b
h

a
ikjabkjih FFFFggggJJRR +−−α=− . (1.7)

2. LOCALLY CONFORMALLY KÄHLER MANIFOLDS

An almost Hermitian manifold )( J,gM,  is a locally conformally Kähler manifold if
the metric g  is conformally related to the metric g of a Kähler manifold )( Jg,M, , i.e.
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ij
f

ij e gg 2= (2.1)

where )( ixff =  is a scalar function.
Denoting by ∇  the operator of the covariant derivative with respect to the Levi-

Chivita connection of the metric g , we find
s

iji
s
j

s
a

a
ji

a
ia

s
j

s
ij

s
ij fFfJJfgJfJJ −−+δ+∇=∇

where ii x
ff

∂
∂= , t

sts fgf = , tj
t
iij gJF = .

Thus, if )( Jg,M, is  a Kähler manifold, i.e. if 0=∇ s
ijJ , then

s
iji

s
j

s
a

a
ji

a
ia

s
j

s
ij fFfJJfgJfJ −−+δ=∇ (2.2)

The relation (2.2) characterizes the locally conformally Kähler manifolds [2].
From (2.2), using the Ricci identity, we get:

a
ikajh

a
ijakh

a
hjaki

a
hkajikijhjikhjhkikhji

b
h

a
ikjabkjih

JPFJPFJPF

JPFPgPgPgPgJJ

+−+

+−+−+−=−

                                 

RR

where
t

tkhhkhkkh ffgfffP
2
1−+∇= (2.3)

and R  is the Riemannian curvature tensor of the metric g .
Thus and in view of (1.7) )( J,gM,  is locally conformally Kähler manifold of

constant type and J-invariant curvature tensor if and only if

][ jhkijikhjhkijikh

a
ikajh

a
ijakh

a
hjaki

a
hkajikijhjikhjhkikhji

FFFFgggg

JPFJPFJPFJPFPgPgPgPg

+−−α=

=+−+−+−+−
(2.4)

Transvecting (2.4) with jig and taking into account that jaP  is symmetric, while
jia

i gJ  is skew-symmetric, we find

kh
ji

jikh
b
h

a
kabkh gngPgJJPPn α−=−+−− )1(2)32( (2.5)

Transvecting (2.5) with khg , we get:

α−= ngP kh
kh ,

because of which (2.5) reduces to:

kh
b
h

a
kabkh gnJJPPn α−=+−− )2()32( (2.6)

The relation (2.6) implies

kh
b
h

a
kabkh gnJJPnP α−=−− )2()32( ,

which, together with (2.6), gives
khkh gnnPnn α−−=−−− )2)(1()2)(1(2
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Thus, if 2>n , we have

khkh gP
2
α−= (2.7)

Conversely, if (2.7), (2.4) is identically satisfied.
In view of (2.7), (2.3) becomes

khhkhk gfff Φ=+∇ (2.8)
where

)(
2
1 α−=Φ ts

st ffg

Thus, we can state
Theorem: The relation (2.8) is the necessary and sufficient condition for locally
coformally Kähler manifold )( J,gM, ,  4dim >M  to be of constant type and have J -
invariant curvature tensor.

The relation (2.8) is the condition with respect to the metric g . With respect to the
metric g, it is:

khhkhk gfff ψ=−∇ (2.9)

)(
2
1 2

ts
stf ffge +α−=ψ .

Now, we shall give the simpler form of (2.9). To do this, we put

G
f 1log= .

Then

G
G

x
ff h
hh −=

∂
∂= , hkhkhk G

G
fff ∇−=−∇ 1 ,   hh x

GG
∂
∂= ,

and the condition (2.9) obtains the form:

khhk gG ϕ=∇ , )( ψ−=ϕ G (2.10)

Thus, to find the metric g  of a locally conformally Kähler manifold of constant type
and J-invarian curvature tensor, we have to find the metric g of the Kähler manifold
admiting the scalar function G such that (2.10) holds.

It is known ([8], p.95) that the Riemannian manifold (M,g), mM =dim , admitting
the scalar function G satisfying (2.10) has, with respect to the suitable local coordinates,
the metric of the form

βα
αβ+= dxdxgxQdxds ~)()( 1212 , (2.11)

where Q(x1) is nonconstant function of x1 only and βα
αβ dxdxg~ , 0

~
1 =

∂

∂ αβ

x
g

,

m,...,3,2,,, =δγβα  is a metric of (m − 1) - dimensional Riemannian manifold )~,~( gM .
Indeed, with respect to the metric (2.11), the components of the Levi-Chivita

connection are:
011

1
1

1
11 =Γ=Γ=Γ α

α ,
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αβαβ
′

−=Γ gQ ~
2

1 ,    β
α

α
β δ

′
=Γ

Q
Q
21 , α

βγ
α
βγ Γ=Γ ~

where α
βγΓ~  are the components of the Levi-Chivita connection with respect to the metric g~ .

Then for
BdxQAG += ∫ 1 , constBA,

we have  khhk g
Q

QAG
′

=∇
2

,

and this is just the condition (2.10).
The metric (2.11) is the metric of a Kähler manifold if and only if [3], nM 2dim = ,

21)(xQ =  and )~,~( gM  is a Sasakian manifold. If  )~,,,( gηξϕ  is the Sasakian structure of
the manifold M~ , then the complex structure of the Kähler manifold (2.11) is given by

01
1 =J ,     αα ξ= 11

1
x

J ,    αα η−= 11 xJ ,     β
α

β
α ϕ=J (2.12)

Thus, the metric of any locally conformally Kähler manifold )( J,gM, , dim M > 4, of
constant type and J-invariant curvature tensor has, with respect to the suitable local
coordinates, the form

]~)()[(
)(

2

1 2121
2

21

222 βα
αβ+





 +

== dxdxgxdx
BxA

dsesd f (2.13)

where βα
αβ dxdxg~  is the metric of a )12( −n - dimensional Sasakian manifold.

Conversely, 2ds  being the metric of a Kähler manifold, (2.13) is the metric of locally
conformally Kähler manifold. Next, the components of the Levy-Civita connection Γ  of
(2.13) are the folowing:

BxA
Ax

+
−=Γ

21

1
1

11
)(

2

,    011
1

1 =Γ=Γ α
α ,   α

βγ
α

βγ Γ=Γ ~

αβαβ
















+
+−=Γ g

BxA
xAx ~

)(
2

)(
21

31
11 ,           α

β
α
β δ

















+
−=Γ

BxA
Ax

x 21

1

11
)(

2

1

Thus, for

BxAf
+

=
21)(

2

1log ,

we have               
BxA

Axf
+

−=
21

1

1
)(

2

,     ,0=αf    
BxA

Af
+

−=∇
21

11
)(

2

,

01 =∇ αf ,    αβαβ 



 −=∇ gABAxf ~)(

2
1 21 ,
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and therefore

khhkhk gABAxfff ~)(
2
1 21





 −=+∇ .

But this is just the condition (2.8).

Thus we can state
Theorem: The metric

]~)()[(
)(

2

1~ 2121
2

2
1

2 βα
αβ+





 +

= dxdxgxdx
BxA

sd                          (2.13)

where A  and B  are constants, βα
αβ dxdxg~ , 0

~
1 =

∂

∂ αβ

x

g
, n2,...,3,2, =βα  is the metric of a

(2n − 1)-dimensional Sasakian manifold, is the metric of locally conformally Kähler
manifold of constant type and J-invariant curvature tensor. Conversely, any locally
conformally Kähler manifold of dimension 2n > 4, of constant type and J-invariant
curvature tensor has, with respect to some local coordinates (xi), the form  (2.13).

3. HOLOMORPHIC CURVATURE TENSOR

Let (M,g,J) be an almost Hermitian manifold. Because of XJX⊥ , any vector X
determines the holomorphic section. The sectional curvature with respect to the
holomorphic section,

( ) 2),(
),,,(

XXg
XJXJXXRXH =

is the holomorphic sectional curvature.
We define the holomorphic curvature tensor ))(( WZ,Y,X,HR  as follows (see for

ex. [1],[4])

)},,,(),,,(),,,(),,,(
),,,(),,,(),,,(),,,(

)],,,(),,,(),,,(),,.([3{
16
1

))((

ZJYJWXRJZYWJXRJYWJZXRYJWZJXR
ZYJWJXRJZJYWXRYWJZJXRJYJWZXR

JWJZJYJXRJWJZYXRWZJYJXRWZYXR

WZ,Y,X,HR

++++
+−−−−

−+++=

=

))(( WZ,Y,X,HR
It is easy to see that ))(( WZ,Y,X,HR  is an algebraik curvature tensor, i.e. that

),)((),)(())(( ZWY,X,HRWZ,XY,HRWZ,Y,X,HR −=−= ,
),)(())(( YX,WZ,HRWZ,Y,X,HR = ,

0),,,)((),)(())(( =++ WYXZHRWX,ZY,HRWZ,Y,X,HR

But the tensor (3.1) has also the following remarkable properties
),,)(())(( WZYX,HRJWJZ,Y,X,HR = , (3.2)

),,,(),)(( XJXJXXRXJXJX,X,HR = , (3.3)



 Locally Conformally Kähler Manifolds of Constant Type and J-Invarian Curvature Tensor  797

The relation (3.3) shows that the holomorphic sectional curvatures with respect to R
and HR are the same. This is the reason to name HR the holomorphic curvature tensor.

The relation (3.2) shows that although the Riemannian curvature tensor of an almost
Hermitian manifold in general does not satisfy the Kähler identity (1.2) , nevertheless
there exists the tensor satisfying it: this is the tensor (3.1).

We underline that if (1.2) holds, then

),,())(( WZYX,RWZ,Y,X,HR = (3.4)

Thus, for the Kähler manifolds, the holomorphic curvature tensor reduces to the
Riemannian curvature tensor.

If )( Jg,M,  is of  J-invariant curvature tensor, i.e. if  (1.3) holds, then

)},,,(),,,(),,,(

),,,()],,,(),,.([3{
8
1

))((

JZYWJXRYJWZJXRJZJYWXR

JYJWZXRJWJZYXRWZYXR

WZ,Y,X,HR

++−

−−+=

=

If besides this )( Jg,M,  is of constant type,i.e. if (1.6) holds, then

)]},(),(2),(),(),(),([

)],(),(),(),([3{
4

),,,())((

WZFYXFWYFZXFZYFWXF

WYZXZYWXWZYXRWZ,Y,X,HR

−−−

−−α−= gggg
     (3.5)

We define the Ricci tensor and Ricci tensor of )( Jg,M,  by

∑=ρ
i

yx ),(),( ii eY,X,eR ∑=ρ
∗

i
yx ),(),( ii JeJY,X,eR

where }{ ie  is  an orthogonal basis. They have the properties:

),(),( XYYX ρ=ρ  ),(),( JXYJYX
∗∗
ρ−=ρ .

 If (M,g,J) is a Kähler manifold, then

),(),( YXJYJX ρ=ρ         ),(),( YXYX ρ=ρ
∗

.

If (M,g,J) is J-invariant  and has the constant type,i.s. if (1.6) holds, than

),()1(2),(),(
*

YXgYXYX α−+ρ=ρ n (3.6)

The scalar curvature and   * - scalar curvature are defined by

∑ρ=τ
i

),( ii ee ,      ∑
∗∗
ρ=τ

i
),( ii ee

For the Kähler manifolds 
∗
τ=τ  .

We obtain from (3.6)

)(
)1(4

1 ∗
τ−τ

−
=α

nn
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Therefore, if (M,g,J) is J-invariant  and has the constant type, the Ricci tensor and  *-
Ricci tensor are related as follows

),()(
2
1),(),( YXgYXYX

∗∗
τ−τ+ρ=ρ

n
                (3.7)

while (3.5) has the form

)]},(),(2),(),(),(),([

)],(),(),(),([3{
)1(16

)(),,,())((

WZFYXFWYFZXFZYFWXF

WYZXZYWXWZYXRWZ,Y,X,HR

−−−

−−
−
τ−τ−=
∗

gggg
nn (3.8)

In the same manner, we define Ricci tensor, *-Ricci tensor, scalar curvature and
*-scalar curvature associated with holomorphic curvature tensor, namely,

∑=ρ
i

),)((),)(( ii eY,X,eHRYXHR

∑=ρ
∗

i
),)((),)(( ii JeJY,X,eHRYXHR (3.9)

∑ρ=τ
i

),)(()( ii eeHRHR ,

∑
∗∗
ρ=τ

i
),)(()( ii eeHRHR

Because (HR) is an algebraic curvature tensor satisfying the Kähler identity, we have

),)((),)((),)((),)(( YXHRJYJXHRXYHRYXHR
∗
ρ=ρ=ρ=ρ

)()( HRHR
∗
τ=τ

Explicitly,

)],(),(3),(3),([
8
1),)(( JYJXXYYXYXYXHR ρ+ρ+ρ+ρ=ρ

∗∗
,

]3[
4
1)(

∗
τ+τ=τ HR (3.10)

For the Kähler manifolds we have

),(),)(( YXYXHR ρ=ρ       τ=τ )(HR (3.11)

For (M,g,J) satisfying (1.6), we have

)],(3),([
4
1),)(( YXYXYXHR

∗
ρ+ρ=ρ (3.12)

or, taking into account (3.7)

),()(
8
3),(),)(( YXgYXYXHR τ−τ+ρ=ρ

∗

n
(3.13)
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4. THE GENERALIZED BOCHNER CURVATURE TENSOR

Let us consider an almost Hermitian manifold (M,g,J), and conformal transformation
(2.1) of its metric. Then

UYXgXYYXYX ),()()(),)(( −ω+ω=∇−∇

for any vector fields X, Y, where ω is 1-form defined by ω = df and U is a vector field
satisfying g(U,X) = ω(X).

It is well known that the Riemannian curvature tensors of the metrics g  and g
respectively, are related as follows

),(),(),(),(
),(),(),(),(),,,(),,,(2

ZXWYgWYZXg
WXZYgZYWXgWZYXRWZYXR

σ−σ−
−σ+σ+=− fe

where σ is the tensor field of type (0,2) defined by

),()(
2
1)()()(),( YXgUYXYYX ω+ωω−ω∇=σ x (4.1)

We note that σ(X,Y) = σ(Y,X). As for the corresponding holomorphic curvature
tensors, we have, in view of (3.1)

),(),(2),(),(2),(),(),(),(
),(),(),(),(),(),(),(),(

),(),(),(),(),,,)((8),,,)((8 2

YJXSWZFWJZSYXFZJXSWYFWJYSZXF
WJXSZYFZJYSWXFZXSWYgWYSZXg

WXSZYgZYSWXgWZYXHRWZYXRH

−−−−
−++−−

−++=− fe

where
),(),(),( JYJXYXYXS σ+σ=                                  (4.3)

Therefore
),(),(),( JYXYJXYJXS σ−σ=

Putting into (4.2) ieWX == , summing up and taking into account (3.9), we obtain

∑+++ρ=ρ
i

n ),(),(),()2(2),)((8),)((8 ii eeSZYgZXSZYHRZYRH   (4.4)

Putting into (4.4) ieZY ==  and summing up, we get

)]()([
2

2),( 2 HRRHeeS ii τ−τ
+

=∑ f

i
e

n
, (4.5)

because of which (4.4) reduces to

( )ZYgRHRHZYHRZYRHZYS ,
)2)(1(

)()()],)((),)(([
2

4),(
2

++
τ−τ−ρ−ρ

+
=

nn
e

n

f
  (4.6)

Thus, (4.2) becomes

),,,)((),,,)((2 WZYXHRBWZYXRHB =− fe (4,7)
where
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)},(),(2),(),(

),(),(),(),(),(),({
)2)(1(

)(
)},)((),(2),)((),(2

),)((),(),)((),(),)((),(
),)((),(),)((),(),)((),(

),)((),(),)((),({
)2(2

1),,,)((

),,,)((

WZFYXFWYFZXF

ZXFWXFWYgZXgZYgWXg
4

HR
YJXHRWZFWJZHRYXF

ZJXHRWYFWJYHRZXFWJXHRZYF
ZJYHRWXFZXHRWYgWYHRZXg

WXHRZYgZYHRWXgWZYXHR

WZYXHRB

−−

−+−
++

τ+

+ρ−ρ−
−ρ−ρ−ρ+

+ρ+ρ−ρ−

−ρ+ρ
+

−

=

nn

n

(4.8)

and )( RHB  is constructed in the same way but using the tensor RH .
Thus, we see that: For any almost Hermitian manifold, the tensor (4.8) satisfies (4.7).
The tensor (4.8) is the generalized Bochner curvature tensor. In [1], it is obtained

applying the decomposition on a 2n-dimensional Hermitian vector space into orthogonal
components under the action of the unitary group. Here, we obtain it using the classical
way.

For the Kähler manifolds, (3.4) and (3.11) hold, because of which (4.8) become the
well known Bochner curvature tensor.

If (M,g,J) is J-invariant  and has the constant type, then (3.8), (3.10) and (3.12) hold,
and (4.8) reduces to

−ρ+ρ−ρ+ρ−

−ρ+ρ−ρ+ρ+

+ρ+ρ+ρ+ρ−

−ρ+ρ−ρ+ρ+

+ρ+ρ
+

−=

∗∗

∗∗

∗∗

∗∗

∗

)],(3),()[,(2)],(3),()[,(

)],(3),()[,()],(3),()[,(

)],(3),()[,()],(3),()[,(

)],(3),()[,()],(3),()[,(

)],(3),()[,({
)2(8

1),,,(),,,)((

WJZWJZYXFZJXZJXWYF

WJYWJYZXFWJXWJXZYF

ZJYZJYWXFZXZXWYg

WYWYZXgWXWXZYg

ZYZYWXgWZYXRWZYXHRB
n

 (4.9)

)]},(),(2),(),(),(),([

)],(),(),(),([3{
)1(16

),(),(2),(),(),(),(),(),(

),(),({
)2)(1(16

3)],(3),()[,(2

WZFYXFWYFZXFZYFWXF

WYgZXgZYgWXg

WZFYXFWYFZXFZYFWXFWYgZXg

ZYgWXgYJXYJXWZF

−−−

−−
−
τ−τ+

+−−+−

−
++

τ+τ+ρ+ρ−

∗

∗
∗

nn

nn

This is just the tensor find in [5], but using the decomposition of the vector space.
In view of (3.13), (4.9) can be rewritten in the form
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+ρ−ρ−ρ−ρ−
−ρ+ρ+ρ−ρ−

ρ+ρ
+

−=

)},(),(2),(),(2),(),(),(),(    
),(),(),(),(),(),(),(),(

),(),(),(),({
)2(2

1),,,(),,,)((

YJXWZFWJZYXFZJXWYFWJYZXF
WJXZYFZJYWXFZXWYgWYZXg

ZXZYgZYWXgWZYXRWZYXHRB
n

)]},(),(2),(),(),(),([

)],(),(),(),([3{
)1(16

)},(),(2),(),(),(),(

),(),(),(),({)(
4
3

)1(2
3

)2(8
1 *

WZFYXFWYFZXFZYFWXF

WYgZXgZYgWXg

WZFYXFWYFZXFZYFWXF

WYgZXgZYgWXg

−−−

−−
−
τ−τ+

+−−+

+−















τ−τ−

+
τ+τ

+
+

∗

∗

nn

nn

The components of the curvature tensor of the metric (2.13) which do not vanish, are
the following

αββα = gLP~
11R

)}~~~~)(1(~{)( 21
βδαγβγαδαβγδαβγδ −−+= ggggPLx RR (4.11)

Where

2
21)(

2

1





 +

=

BxA
L ,      2

21

412

21

21

)(
2

)(

)(
2

)(2





 +

−





 +

=

BxA
xA

BxA
xAP .

The Ricci  tensor ρ  of the metric (2.13) has the components

2111 )(
)12(

x
Pn −=ρ ,            01 =ρ α

αβαβαβ −−−+ρ=ρ gnPn ~)]1(2)12[(~

where αβρ~  is the Ricci tensor of the Sasakian manifold M~ . For the scalar curvature τ

and *-scalar curvature 
∗
τ  , we have

)]12)(1(2)12(2~[
)(
1

21 −−−−+τ=τ nnPnn
Lx

(4.12)

)]12)(1(22~[
)(
1

21 −−−+τ=τ
∗

nnnP
Lx

(4.13)

where τ~  is the scalar curvature of the Sasacian manifold M~ .
Substituting this into the formula corresponding to (4.10) for the metric g , we find

that the components of the generalized Bochner curvature tensor )( RHB  of the metric
(2.13), which do not vanish, are the following
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where λβ
λ
ααβ ϕ=ϕ g~ .

But the expression of the right hand sides of (4.14) are the components Bα11β, B1αβγ,
Bαβγδ of the Bochner tensor of the Kähler metric (2.11) (Q = (x1)2), respectively, that is,
we have

),,,(),,,)((2 WZYXBWZYXRHB =− fe
as was to be expected.

5. CONCIRCULAR TRANSFORMATIONS

A geodesic circle of a Riemannian manifold (M,g), dim M = m is defined as a curve
whose first curvature is constant and other are identically zero. If a conformal
transformation (2.1) transforms every geodesicx circle unto geodesic circle, then the
function f must satisfy the partial differential equation [9]

),(),( YXYX gθ=σ (5.1)

where ),( YXσ  is defined by (4.1) and θ  is a scalar function.

The conformal transformation satisfying (5.1) is called concircular one. The tensor

)],(),(),(),([
)1(

),,,(),,,( WYgZXgZYgWXgWZYXRWZYXC −
−

τ−=
mm

  (5.2)

satisfies the following relation
)..,(),,,(2 WZYXCWZYXC =− fe

and is called concircular curvature tensor [9].
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Now, we consider an almost Hermitian manifold and tray to find the complex
concircular curvature tensor, i.e. the complex analog of the tensor (5.2).

From (5.1) , it follows ),(),( YXJYJX gθ=σ . Therefore

),(2),(),(),( YXJYJXYXYXS gθ=σ+σ= ,

because of which (4.2) becomes

)],(),(2),(),(),(),(),(),(),(),([ 
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From (5.3), we find
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and
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nn
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because of which (5.3) reduces to
).,,)(().,,)((2 WZYXHRCWZYXRHC =− fe

where

)],(),(2),(),(),(),([
)1(4

)(

)],(),(),(),([
)1(4

)(
).,,)(().,,)((

WZFYXFWYFZXFZYFWXFHR

WYgZXgZYgWXgHR
WZYXHRWZYXHRC

−−
+

τ−

−−
+

τ−

−=

nn

nn
(5.4)

Thus, (5.4) is complex concircular curvature tensor of an almost Hermitian manifold
( )JgM ,, . If  ( )JgM ,,  is a Kähler manifold (5.4) becomes
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If  (M,g,J) is of constant type and J-invariant curvature tensor, (5.4) becomes

)],(),(2),(),(),(),([
)1(16

)],(),(),(),([3
)1(16

)],(),(2),(),(),(),([
)1(16

3

)],(),(),(),([
)1(16

3

)..,()..,)((

WZFYXFWYFZXFZYFWXF

WYgZXgZYgWXg

WZFYXFWYFZXFZYFWXF

WYgZXgZYgWXg

WZYXRWZYXHRC

−−
+
τ−τ−

−−
+
τ−τ+

+−−
+
τ+τ−

−−
+
τ+τ−

−=

∗

∗

∗

∗

nn

nn

nn

nn

    (5.6)
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We have seen in §2 that the Kähler manifold admitting the concircular transformation
has, with respect to the suitable local coordinates, the metric of the form (2.11). The
corresponding locally conformally Kähler manifold has the metric of the form (2.13).

This last metric is the metric of the manifold of constant type and J -invariant
curvature tensor. Thus, to find its complex concircular curvature tensor, we have to use
the formula (5.6). Indeed, according to (4.11), (4.12) and (4.13), the non-zero
components of the tensor (5.6) are the following
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But, on the right hand side we have just the components (CK)1αβγ , (CK)α11β , and
(CK) αβγδ , of the tensor (5.5).
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LOKALNO KONFORMNE KÄHLEROVE MNOGOSTRUKOSTI
TIPA KONSTANTE I J-INVARIJANTNOG TENZORA KRIVINE

Mileva Prvanović

U radu su odredjene metrike svih lokalno konformnih Kählerovih mnogostrukosti tipa
konstante i J-invarijantnog tenzora krivine i diskutovane odgovarajuće conformalne invarijante.
Ključne reči: Lokalno konformna Kählerova mnogostrukost, skoro Hermitian mnogostrukost tipa

konstante, J-invarijantni tenzor krivine, Bochnerov i generalisani Bochner-ov
tenzor, kompleksni kocirkularni tenzor krivine.


