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1- Introduction

Concircular curvature tensor is invariant under
concircular  transformations, i.e. with conformal
transformations of space keeping a harmony of
functions. The concircular curvature tensor
introducer will be Reminded Yano on 1940 as a
tensor of type (4, 0) on n-dimensional Riemannian
manifold, Conformal transformations of Riemannien
structures are the important object of differential
geometry, Rawah A.Z. Hassan on 2015 researched
concirculac curvature tensor of nearly Kahler
manifold, in this paper we investigate the
"concirculac curvature tensor of locally conformal
Kahler manifold".

2- Preliminaries

Let M —"smooth manifold of dimension 2n", the
concircular curvature tensor introducer will be
Reminded Yano as a tensor of type (4, 0) on n-
dimensional Riemannian manifold. An AH -manifold
is called a locally conformal Kahler manifold, if
foreach point m €M there exist an open
neighborhood U of this point and there exists
f € C*(M) such that U; is Kahler manifold [2]. We
will denoted to the locally conformal Kahler manifold
by L.CK.

Definition 1.1 [2]

An AH-manifold is called a locally conformal Kahler
manifold, if foreach point m € M,there exist an open
neighborhood U of this point and there exists

ABSTRACT

In this research, we are calculated components conharmonic curvature

tensor in some aspects Hermeation manifolding in particular of the
Locally Conformal Kahler manifold. And we prove that this tensor
possesses the classical symmetry properties of the Riemannian curvature.
They also, establish relationships between the components of the tensor
in this manifold.

f € C®(M) such that U s 1s Kahler manifold . We
will denoted to the locally conformal Kahler manifold
by L.CK .

Remark 1.2 [3]

By the Banaru’s classification of A4H-manifold, the
L.C.K- manifold satisfies the following conditions
. Babc =0 | Bcab = a[ac?f] , where B%¢ and B(f‘b
system of function on M.

Theorem 1.3 [4]

The structure equations of L.C.K- manifold in the
adjoint G — structure space is given by the following
forms :

1. dw? = Wi Aw® + B wAwy,

2. dw, = —wPAwy, + BS, 0 Nw®

3. dw} = w3 N\w§ + AAdwAwy + {%aak&g] +
%aaa[%g]}wc/\wd

Theorem 1.4 [4]

In the adjointG —structure spaace , the component of
Riemannian curvature tensor of L.C.K- manifold are
given by the following forms :

l. Riq= aa[c&% + %aaa[c(ﬁ]

2. R%ea = —aa[C6§] - %aaa[c(Sg]
3. R:, = —2a[[§5§]1

4. Rlg=2al6y

5. Rpq= A%‘g - a[a6?]a[h6§]
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6. RE., = —ADS+ a[hé‘b]a a0
7. Ria = A3 — a5 oy, 55
8
9

a b h d

. gca = _Aag + a[bSC]a[aSh]

) Rgcd = aa[cds] +%aaa[‘:6§]
10. Rscd = —aa[c53] - %aaa[c(ﬁ]
11L.RY,, = —a[a|°|d8§] + a[adﬁ]atd;]
12. R g = fajc O8] = AaOb)n
13. R;Cd = —qlaldig? 4 a[a5}?]a[h63]
14. Req = o105 — @by am8s;
15. R d = =0
16.R3y = 0

We need the components of Ricci tensor of L.C.K-
manifold , so we compute it as the following .
Definition 1.5 [5]

Ricci tensor is tensor of type (2,0) which is
defined by ry, = =g%Rpa -

Theorem 1.6[6]

In the adjoint G —structure space , the component of
Ricci of L.C.K- manifold are given by the following
forms :

1. I'ygp = ac[bSé"] + %aca[b&"] + a[C|b|5aC] -

_ac[b5:] 1 ca[b6C] [c|b|6ca]+

h
alesa, 88
— A2 4 o aé‘ a0

3. 1,5 Za[c 5:]] + A

4. Igp = Z(X[b6
Remark 1.7 [6]
The value of Riemannian metric g is define by the
form

L. gap =9ap = 0
2. gap = 6
3. 95 = 5;’

Definition 1.8[5]

Suppose (M, ], g) is a AH-manifold , the cocircular
curvature of the (L. C.K)difine as tensor C = {Cjikl}of
type (3,1) by the form:

ﬁ [rilgjk - Tikgjz]

Where R is Riemannian curvature tensor ,r is Ricci
tensorand g is Riemannian matric and y scalar
curvature .

Theorem 1.9

In the adjoint G-structure space , the components of
the cocircular tensor of the L. C. K. manifold are given
by the following forms:

DCheq(LCK) = Rigq + 725 (15 6)
)Chea(LCK) = R,

3)Chea(LCK) = Ry

)Ciea(LCK) = Rfz

5)CireaLCK) = Riza = ﬁ r§85)

6)Cyea(LCK) = Ry g + 725 (1485)

7)Chea(LCK) = Riy

i _ pi
Cjkl _Rjkl -

111
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) gc&(LCK) = Rgc& T am 1)( dSb)
And the other are conjugate of them .
Proof
Dput,i=a j=B, k=¢,l=d.

bcd(LCK) bcd

X
~ o [TaaBbe ~ Tae8hal

Chea(LCK) = Rfsq = =25 1734 (0) — Tacgsal by
usmg the remark 1.7
cd(LCK) Rpeq 3 1) (r£63)

2)put i=a ]—b, k—c l=d.

CB a(LCK) = bcd [raa8sc —

c < d, then
cd(LCK) bcd

Ecd(LCK)= 5cd ~
3put,i=a, j=b,k=c“,l=d.

rdcgﬁd] If

n(n 1)

_ X
n(n-1) [r&dgf)c - r&dgf)c]

Cd(LCK) Ry:a ﬁ [raa8be — Tac8pal If
¢ & d, then
CLa(LCK) = bcd (5—1) [raa8be — Taa8vel

bé&(LCK) = bé& - .
4)puti=c’i j=b,k=é,l=d.
Cd(LCK) bcd ﬁ [raa8sc — Tac8sal
CL(LCK) = Rica — 25 [raa(0) — 1ae(0))]
Ciea(LCK) = R
Sputi=a,j=b, k=¢,l=d

Cgéd(LCK) = Rgéd [ Taa8be ~ Tac8bal
Coea(LCK) = Rpeq — - 1)[ Taa8ve — Tac(0)]
Cpea(LCK) = Ryq — n(n_l) 74 65)

6)put,i=da,j=b, k=c,l=d.
Cz?ca(LCK) = Rgéd - ﬁ [raa8bc — Tac8val
Cpea(LCK) = Riz —ﬁ[ aa(0) — 7ac8pal
C: a(LCK) = Rbcd + (n—l)( 1284)
NDput,i=a,j=b, k=c,l=d.

a a X
Cpca(LCK) = Rpeq — (n—l)[ 2a8bc — Tac8bal

Cl?cd(LCK) = Rgcd nn-1) ———[134(0) — 7,.(0)]

Chea(LCK) = Rizq )

8) put,i = a j=b, k=c,l=d.
Cha(LCK) = Rica — 2 [raa8h c — Tacgsal
Chea(LCK) = Ricq — 555 raash e~ Tac(O)]
Chea(LCK) = Ri.q — 72 (1'82)

Proposition 1.10

The cocircular curvature of ( L.C.K ) manifold
satisfies all the properties the

algebraic :

1) C(LCK) (Xg, Xp, X, Xg) = —=C(LCK) (Xp, Xa, X, Xa)

2) C(LCK) (X g, Xp, X, Xq) = —C(LCK)(Xg, Xp, Xq, X.)

3)  CLCK)(Xg Xp, Xc, Xg) + C(LCK)(Xp, Xg, X, Xg) +
C(LCK)(X¢, Xq, Xp, Xq) =0

DHC(LCK) (X g, Xp, Xy Xg) = —C(LCK)(Xp, X¢, X gy Xg)
Where X; € X(M) ,i =1,2,3,4

proof:
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We shall prove just (1)the rest is as proof in the same
way

1) CUCK)Xq) Xp, Xe, Xa) = R(Xq, Xp, Xey Xa) —
o (8 e X (X, Xo) — 8(Xp, XoIT (Xe, Xa))

= —R(Xa, Xp, Xe, Xa) + ~Z 5 {8(Xa, X7 (X5, Xo) =
g(Xb'Xc)r(Xa'Xd)} = _R(Xb'Xa:Xc'Xd)

Properties are similarly proved:
2)C(LCK)(Xa'Xb'XC'Xd) = _R(Xava'Xd'XC)

3) C(LCK)(Xy, Xp, Xe, X)) + R(Xy,, X, X0, Xg) +
R(XClXale'Xd) =0

4) C(LCK) (X g, Xp, X, Xa) = —R(Xc, X4, Xa, Xp)
X;eX(M),i=1234

(1),(2),(3) and (4) is called an algebra curvature
tensor of (L. C. K) manifolds.

The cocircular curvature of (L. C. K) manifolds looks
like

R(Xa, Xp)Xc = R(Xa, Xp)X¢ — 725 (< Xy, X >
Xr—< Xg, X, > QX,}

Where Q=1

By definition of a spectrum tensor .

R(Xy, Xp)Xe =Ry <Xy, Xp > X+ Ry < X3, Xy >
Xe+ Ry, <Xp Xy >X.+R3 < Xp Xy >X.+Ry <
X, Xp > X, +Rs <Xy, Xp > X+ Ry < Xy, X >
X.+R;, <Xy X, > X,

Tensor Ry < X,, X, > X, nonzero — the component
have only components of the form :

Tensor Co(LCK) < Xy, Xp >
X, — components {C¢ ;.4 (LCK) ,Cf 5caLCK)} =
{Coea(LCK) , Cjeq(LCK)}

Tensor Ci(LCK) < X, X}, >
X, — components {C ,.;(LCK), Cfﬁéd(LCK)} =
{Cpg(LCK) , C5aq (LCK)}

Tensor C,(LCK) < X, Xp >
X, — components {C{ ,+,(LCK) , CZ 5ea(LCK)} =
{Chea(LCK) , Cpeq (LCK)}

Tensor C3(LCK) < X, Xy >
X, — components {C% ;.,(LCK), Cfbéa(LCK)} =
{C5.4(LCK) , C,sq(LCK)}

Tensor C,(LCK) < Xy, X}, >
X, — components {C§ ,.;(LCK) ,Cfﬁcd(LCK)} =
{C%:a(LCK) , Cp.,(LCK)}

Tensor Cs(LCK) < Xy, X, >
X, — components {C% ; s(LCK),C&,:q(LCK)} =
{CE.a(LCK) , €5y (LCK)}

Tensor

Co(LCK) < X, X, >

X, — components {8 ;oq(LCK) , CE, 4(LCK)} =
{Cgéd(LCK) , Czca(LCK)}

Tensor C,(LCK) < Xy, X}, >
X — components {C% 50a(LCK) , CE g (LCK)} =
{Cs:a(LCK) , Cea(LCK)}

Tensors Ry=Ry <X, Xy, >X.,Ri =R, <
XX, > X, ,Ry =Ry << X0, Xp > X, .

The basic invariants cocircular(L. C. K) manifold will
be named.

Definition 1.11

LCK- manifold for which C;(LCK)=0is LCK-

manifold of class C;(LCK),i =0,1,...,7.

The manifold of class C,(LCK) characterized by a

condition C§ ,.4(LCK) =0, or

C%ca =0 , [C(LCK)(g.,e4)€p]%€ =0 . Aso- a

projector on D]‘/__1 , that

o o {C(LCK)(0X,,0Xp)oX. =0,

ie (id —=V=1)){cLCK)(X —V=TJX,Y —

V=1JY)(z -V-1)2)} = 0.

Removing the brackets can be received :

C(LCK) (Xo) Xp)Xc — C(LCK) (X, ] Xp)] X —

CLCK)UXg, Xp)] X — CLLCK)( Xo, JXp) X, —

JCLCK)(Xg, Xp)] X — JC(LCK) (X, JXp) X —

JCLCK) (X o, Xp)Xc + JC(LCK) UX o, JXp)] X —

V=1{C(LCK) (X4, X, )] X, + C(LCK) (Xg, J X)X, +

CLCK)JXar Xp)Xe — CLCKY( Xar JXp)IX e} —

JC(LCK) (Xqy X)X, — JCLCK) (X, JXp)] X,

JC(LCK) X g Xp)I X + JCLCK) X0 J X)X} = 0,

ie.l) C(LCK)(Xy X)X, —CLCK)(X,,JXp)] X, —

CULCK) JXar Xp)]Xe — CALCKY U X JXp)Xe —

JC(LCK) (Xqy Xp)J X, = JC(LCK) (Ko X)X,

JCLCK)Y X g Xp) X + JCULCK) X0 JXp)IXe = O,
Thus LCK- manifold of class Cy(LCK)

characterized by identity

2)  CLCK) (X Xp)X, + CLLCK) (Kq JX,p) X, —

CALCKY X g Xp)IXe + CALCKY(J XarJXp) X +

JC(LCK) (Xay Xp)J X, — JC(LCK) (Ko X)X, —

JC(LCK) X g X)X, — JCLLCK) X 00 JXp)I X, =

0,X, Xp, X, € X(M).

These equalities are equivalent . The second equality

turns out from the first

Replacement Z on JZ .

C(LCK) (X, X)X, — C(LCK) (X, JX,)I X, —

CULCK) X g Xp)IXe — CALCKY( Ko X)X —

JC(LCK) (Xq) Xp)J X, — JC(LCK) (Xe, JX)X, —

JC(LCK) X g Xp)X, + JCLCK) X0, JXp)I X, =

0,X., Xp, X, € X(M).

Similary considering LCK- manifold of classes

R; — R, can be receved the following theorem .

Theorem 1.12

1) LCK-  manifold of

characterized by identity

CLCK) (Kas X)X — CLLCK) (X JXp)] Xg —

CULCK) X g Xp)]Xe — CALCKY(J Ko JXp)X e —

JCWCK) (Xgy Xp)]Xe = JC(LCK) (Xq JXp) X, —

JCWCK) X g X)X, + JC(LCK)UX 0, JX,)IX, =

0,X, Xy, X, € X(M).

2) LCK- manifold of class C; (LCK) characterized

by identity

C(LCK)(Xa'Xb)Xc + C(LCK)(Xa:]Xb)]XC -

CLCK)(JXay Xp)] Xe + CLLCK) (] Xgu JXp)X, +

JC(LCK) (Xg, Xp)J X — JC(LCK) (Xo, J Xp) X, —

JCLCK)UXa, Xp) X — JC(LCK) UX o, JXp)] X, =

0,X, Xp, X € X(M).

3) LCK —

manifold of class C,(LCK) characterized by identity

class  Co(LCK)
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CLCK) (X g, Xp)Xe — CLCK) (Xg, JX)I X, +
C(LCK)(JX o Xp)] X + C(LCK)(U X0, J X)X, —
JCLCK)(Xq, Xp)J X — JC(LCK)(Xg, JXp) X +
JC(LCK)(JX o Xp)Xe — JC(LCK) (X o, JXp)I X =
0 X, X, X, €X(M).

4)  LCK -

manifold of class C;(LCK) characterized by identity
CALCK) (Ko Xp)Xe + CLLCK) (K JXp)I X, +
C(LCK)UXq, Xp)] X — C(LCK)( Xo, JXp) X —
JCLCK)(Xg, Xp)J X + JC(LCK) (Xo, JXp) X, +
JCLCK)JX o Xp)Xe + JC(LCK) (X0, ] X)X =
0,X,, X, X € X(M).

5) LCK-  manifold of
characterized by identity
C(LCK)(Xy, X)X, + C(LCK)(X o, JXp)] X, +
CLCK)(Xq, Xp)] X — C(LCK)(J Xo, JXp) X +
JC(LCK)(Xq, Xp)] X — JC(LCK)(Xo, J Xp) X —
JCLCK) (X g, X)X, — JC(LCK) (X, JX D] X =
0,X,, Xy, X, € X(M).

6) LCK- manifold of
characterized by identity
C(LCK)(Xq, Xp) X — C(LCK) (Xo, J Xp)] X +
CLCKY(X,, Xp)] X, + C(LCK)(J Xo, J X)X, +
JC(LCK)(Xq, Xp)] X + JC(LCK) (Xo, J Xp) X —
]C(LCK)UXa'Xb)XC +]C(LCK)UXa:]Xb)]XC =
0,X,, Xy, X, € X(M).

7) LCK —

manifold of class C¢(LCK) characterized by identity
C(LCK)(Xa'Xb)XC + C(LCK)(Xa:]Xb)]XC -
CLCKY(X,, Xp)J X + C(LCK)(J Xg, J X)X, +
JCLCK) (X, Xp)J X — JC(LCK) (Xq, JXp) X, +
JCLCK) (X g, X)X, + JC(LCK) (X g, JXp)] X =
0,X,, Xy, X, € X(M).

8) LCK —

manifold of class C,(LCK) characterized by identity
C(LCK)(Xa'Xb)XC - C(LCK)(Xa:]Xb)]XC -
CLCK)(Xa, X)X — C(LCK) [ Xg,J X)X +
JCLCK)(Xq, Xp)J X + JC(LCK) (Xq, JXp) X, +
JCLCK)JX o Xp)Xe — JC(LCK) X0 J X)X =
0,X,, X, X, € X(M).

Definition 1.13
The manifold (M, ], g) refers to as manifold of a
class:

class C,(LCK)

class  Cs(LCK)

1) C,(LCK)if < C(LCK)(X,Y)Z,W >=<
C(LCK)(X, V)] Z,JW >;
2) C,(LCK)if < C(LCK)(X,Y)Z,W > =<

CLCKHY(UX,JY)Z,W > +< C(LCKHY(UX, Y)]Z, W >
+< C(LCKY(JX,Y)Z,JW >;

3) C3(LCK)if < C(LCKY(X,Y)Z,W >=<
CLCKHY(UX,JV)]Z,JW >

Theorem 1.14

Studying and creating some of the relationships
involved:

i) Co(LCK) = C3(LCK);

ii) C;(LCK) = C,(LCK);

iit) C4,(LCK) = C;(LCK) ;

iv) C5(LCK) = C¢(LCK).

Proof: - We shall prove (i)

TJPS
Co(LCK) =

C(LCK)(Xq, X)X — C(LCK) (Xo, JXp)] X —
CILCK)(UXq Xp)J X

—C(LCK)(J Xo,JXp) X — JC(LCK)(Xq, Xp)J X —
JC(LCK)(Xq, JXp) X — JC(LCK)(JXq, Xp) X +
JCILCK)YJX o ] X)X (1)

Co(LCK) =

C(LCK) (X X)X, —

CLCK) (X, —V=1JX,,)(—V-1)/X. —
CILCK)(—V=1]X4, Xp ) (—V=1)] X, —
CLCK)(—V=1] Xo, —V=1]X,)X. —
(—V=1)JC(LCK) (X g, Xp)(—V=1)] X, —
(—V=1)JCLCK) (Xq, —V=TJ X, )X, —
(—V=1)JCLCK)(—V=1]X0 Xp) X,
+(—V=D)JCULCK)(—V=1] X0, —V=1]X, ) (—V=-1)] X,
Co(LCK) =

C(LCK)(Xg, X)X, + C(LCK) (X, J X)) X, +
C(LCKY(JX , Xp)] X, —

CLCK)( Xa,JXp)X: — JC(LCK) (Xq, Xp)J X, +
JC(LCK)(Xq, JXp) X + JC(LCK)(J X4, Xp) X +
JCLCKY(JX 0 J X)) X,.... (2)

From (1) and (2) we get

Co(LCK) =

C(LCK)(Xg, X)X — C(LCK)(J Xo, J X)X, —
JC(LCK)(Xq, Xp)] X + JC(LCK)(J X, JXp)] X - (3)
C5(LCK) =

C(LCK) (X4, X)X, + C(LCK) (X J X)X, +
C(LCK)(Xq, Xp)] X —

C(LCK)(J Xa,JXp)X: — J(LCK)C(Xq, X)) X, +
JC(LCK)(Xa, JXp) X + JC(LCK) (X o, Xp) X, +
JCLCKY(UX 0, J X)) Xo.....(4)

C5(LCK) =

C(LCK) Xy X)X, +

C(LCK) (Xo, —V=1]X,) (—V=1)J X, +

CULCK) (—V=T1JXg, Xp) (—V=D)J X, —
CLCK)(—V=1] Xo, —V=1JX,)X. —

(—V=1) JC(LCK) (Xa, Xp) (—V-1)] X +
(—V=D)JCULCK)(Xq, —V=T1JX,)X. +
(—V=D)JCULCK)(—V=1J X4, X}, )X, +
(—V=DJCULCK)(—V=1JXo, —V=1JX, ) (—V=1)] X,
C5(LCK) =

C(LCK)(Xq, X)X — C(LCK) (Xo, JXp)J X —
C(LCK)(Xq, Xp)] X —

C(LCK)(J Xa,JXp)X: — JC(LCK)(Xq, Xp)J X —
JC(LCK)(Xq, JXp) X — JC(LCK)(JX o, Xp) X +
JCUX0 JX ) Xeeeaaaaaaaan, (5)

From (4) and (5) we get

C3(LCK) = C(Xq, Xp) X — C(LCK)(J Xo, JXp) X, —
JC(LCK) (Xq, Xp)] X, +

JCLCKY(UX g JX )] Xg e enn. . (6)

From (3) and (6) we getCo(LCK) = C3(LCK)
Now we shall prove (ii)

C,(LCK) =

CULCK)(Xa, Xp)Xc + C(LCK) (Xo, J Xp)] X —
C(LCK)(Xq, Xp)] X, +
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CULCKYU XaJXp)Xc + JC(LCK)(Xg, Xp)] X —

JCLCK)(Xa,JXp) X — JC(LCK) (U X g, Xp) X —

JCWLCK)Y(X 0, JXp)] X (7)

¢, (LCK) =

C(LCK) (Xq, Xp) X, +

C(LCK) (Xa, —V=1]Xp ) (—V-1)] X, —

CILCK)(—V=1]Xq, Xp) (—V=1)J X, +

CILCK)(—V=1] X0, —V=1]Xp) X, +
(—V=D)JCLCK) Xa, Xp) (—V-1)] X, —

(—V=D)JCLCK) (Xq, —V=1]X} )X —

(—V=D)JCLCK)(—V=1]Xq, Xp) X, —

(—V=DJCUCK)(—V=1Xo, —V=1]X, ) (=V-D)J X,

C,(LCK) =

C(LCK)(Xa'Xb)XC - C(LCK)(Xa:]Xb)]XC +

CULCK)(UXa, Xp)] X +

CULCKY( Xg,JXp) X + JCLCK)(Xg, Xp)] X +

JCLCK)(Xg, JXp) X, + JC(LCK) (X g, X)X, —

JCLCK)YJXa, JXp)] Xe..onn(8)

From (7)and (8) we get

C,(LCK) =

C(LCK)(Xq, Xp) X + C(LCK)( Xo JXp) X —
JC(LCK)(Xq, Xp)J X — JC(LCK) (X, J X)) X - (9)

C,(LCK) =

C(LCK)(Xa'Xb)Xc - C(LCK)(Xar]Xb)]XC +

CILCK)(Xa, Xp)I X +

CLCK)(J Xa, JXp) X — JCLCK) (Xo, Xp)] X —

JCLCK)(Xa,JXp)Xc + JC(LCK) (X g, Xp) X, —

JCLCKY(JX 0, J X)X oovnnn (10)

C,(LCK) =

C(LCK)(Xq, Xp) X, —

CLCK) (Xq, —V=1JX, ) (—V=-D)] X, +

CLCK)(—V=1]Xo, —V=1X,,) (—V-1)] X, +

CULCK)(—V=T1] Xo, V=1 X)X, —

(—V=1) JC(LCK) (K, Xp) (—V-D)J X, —

(—V=D)JCULCK)(Xo, —V=T1]Xp) X, +

(—V=D)JCULCK)(—V=1]Xq, Xp) X, —

(—V=DJCUCK)(—V=1Xo, —V=1]X, ) (=V-D)J X,

C,(LCK) =

C(LCK)(Xa'Xb)Xc + C(LCK)(Xa:]Xb)]XC -

C(LCK)UXa'Xb)]XC +

CULCK)U Xa, X)X — JC(LCK) (Xg, Xp)] X +

JCLCK) (X, JXp) X — JC(LCK) (X o, Xp) X —

JCWLCKYJX 0 X)) X ovnnn . (11)

From (10)and (11) we get

C,(LCK) =

C(LCK)(Xa'Xb)XC + C(LCK)UXa']Xb)XC -
JCLCK)(Xq, Xp)] X —

JCLCKY(UXa JXp)I X .. (12)

From (9) and (12) we getC, (LCK) = C,(LCK)

Now we shall prove (iii)

C,(LCK) =

C(LCK) (X, Xp) X + C(LCK) (Xo, J Xp)] X +

CULCK)UXa Xp)] X — CLLCK) (U X, J X)X, +
JCLCK)(Xq, Xp)J X — JC(LCK) (Xq, J X)X, —

JC(LCK) (X o Xp) X — JC(LCK) U X o, J Xp)] X,

(13)

C4(LCK) =

C(LCK) (Xq, Xp) X, +

C(LCK) (Xq, —V=1]X, ) (—V=-1)] X, +
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CLCK) (—V=1JXa, Xp ) (—V=D)J X —
CILCK)(—V=T] Xo, —V=1]Xp) X, +
(—V=DJC(LCK) (Xa, Xp) (—V=1)] X, —
(—V=DJCLCK) (X, V=1 X} )X —
(—V=DJCUCK)(—V=1]Xa, Xp) X, —
(—V=DJCLCK)(—V=1]Xq, —V=1]X,, ) (—V=D)J X,
C4—(LCK) = C(Xa'Xb)Xc - C(LCK)(XG_:]XD)]XC -
C(LCK)UXurXb)]Xc -

C(LCK)( X, JXp) X + JC(LCK) (Xo, X)) X +
JC(LCK)(Xq, JXp) X + JC(LCK) (X, Xp) X —
JCLCKYJX 1 J X)) X, ... (14)

From (13)and (14) we get

C,(LCK) =

C(LCK)(Xq, X)X — C(LCK)( Xo, JXp) X, +
JC(LCK) (X, Xp)] X —

JCLCK)UXa ] Xp)I X . (15)

C,(LCK) =

C(LCK)(Xq, X)X, — C(LCK) (Xo, JXp)] X —
CULCK)UXa Xp)] X —

CILCK)(Xa JXp)X: + JC(LCK)(Xo, Xp)] X, +
JC(LCK)(Xa, JXp) X + JC(LCK) (X, Xp) X, —
JCLCKYJX 0 J X)Xz ... (16)

C,(LCK) =

C(LCK) (Xq, X)X, — CLLCK)(Xq, —V=1]X, ) (—V-1)]X, —
CLCE(—V=1Xq, X, ) (—V=-1)]X. —

CULCKY(—V=T] X, —V=1JX,)X, +
(—V=DJCLCK) (KXq, Xp) (—V=1)J X +
(—V=DJCULCK) (Xo —V=T1]X,)X, +
(—V=D)JCULCK)(—V=1]X,, X, )X, —
(—V=D)JCLCK)(—V=1)X,, —V=1JX, ) (—V=1)JX.C, (LCK) =
C(LCK) (X, Xp) X + CLCK)(Xq, JXp)J X + CLCK) U X, Xp)J X
—C(LCK)(JXa, JXp)Xc + JC(LCK) (Xq, Xp)J X —
JC(LCK)(Xa, JXp)Xc — JC(LCK)(JXa, Xp) X —
JC(LCKY(JX,.J X)) X5....... 17)

From (16)and (17) we get

C,(LCK) =

C(LCK) (X4, X)X, — C(LCK)(LCK)(JX 4, ] X)X, +
JCLCK) (Xq, Xp)J X —

JCLCKYUX 0 J X ) X von e . (18)

From (15) and (18) we get C,(LCK) = C,(LCK)
Now we shall prove (iv)

Cs(LCK) =

C(LCK)(Xa'Xb)Xc - C(LCK)(Xa:]Xb)]XC +
C(LCK)(]Xa:Xb)]XC

+C(LCKY(J X0 J X)X, + JCLCK) (X, X)X, +
JCLCK)(Xa, JXp) X, — JC(LCK)(JX o, Xp) X +
JCWLCKYUX g JX ) Koo (19)

Cs(LCK) =

C(LCK)(X g, X)X, —

C(LCK) (Xo, —V=1JX, ) (—V=D)J X, +

CULCK) (—V=1JXa, Xp ) (—V=D)J X, +

CLCK) (—V=1] Xo, —V=1JXp) X, +
(—V=DJC(LCK) (Xa, Xp) (—V=1)] X, +
(—V=D)JCULCK)(Xq, —V=1]Xp) X, —
(—V=DJCULCK)(—V=1]X0, Xp)X. +
(—V=1CLCK)(—V=1]Xq, —V=1] X, ) (—V=1)] X,
Cs(LCK) = C(Xq, Xp) X + C(LCK) (X, JXp)] X —
C(LCK)(JX 4, Xp)] X, +
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CLCK)UXqa, JXp)Xc + JC(LCK) (Xo, Xp)J X —
JCLCK) (X, JXp) X + JC(LCK) (X o, Xp) X +
JCULCKYJX g, JXp)] Xcenonon.. (20)

From (19)and (20) we get

Cs(LCK) =

CLCK)(Xy, X)X, + C(LCKY( X, J X)X, +
JC(LCK) (Xo, Xp)J X, +

JCULCKY(JX 4 J X)X, ... (21)

Ce¢(LCK) =

CLCK)(Xa, Xp)Xc + C(LCK) (Xo, JXp)] X —
CULCK)(UXa, Xp)I X,

+C(LCK)(Xa, JXp) X + JC(LCK) (X, Xp)] X —
JC(LCK) (Xa, JXp) X + JC(LCK) U X, Xp) X, +
JCULCKY(J X4, J X X,....... (22)

Cs(LCK)

= C(Xa, Xp) X, + CALCK) (Xo, —V=1]X, ) (—V=1)J X,
— CILCK)(—V=1/Xa, X, ) (=V=1)] X,

+ CLCK) (—V=1] Xo, —V=1JX,) X,

+ (—V=1) JCULCK) (Xq, Xp) (=V-T)] X,

= (=V=DJCULCK) (X0, —V=1]X})X,

+ (—V=DJCLCK)(—V=1)X4, X)X,

+ (—V=D)JCLCK) (—V=1Xa —V=1]X, ) (V=D X,
Co(LCK) = C(Xg, Xp) X — C(LCK) (Xo, JXp)] X +
CLCKY(X,, X)X, +

CULCK)UXaJXp)X: +  JC(LCK)(Xq, Xp)] X, +
JC(LCK)(Xq, JXp) X — JC(LCK) (U X, Xp) X +
JCULCKY(J X4, J X)X, ...... (23)

From (22)and (23) we get

Ce¢(LCK) =

C(LCK)(X,, X)X, + C(LCK)Y(J X4, J X)X, +
JC(LCK) (Xo, Xp)J Xp +

JC(LCK)Y(JX,, ] X)) X, ... 24)

From (21) and (24) we get Cs(LCK) = C¢(LCK)
Theorem 1.15

Let S=(,9g =<xx>)— is LCK
following statement are

equivalent :

1) S — structure of class C3(LCK)

2) C,(LCK) =0

3) On space of the adjoint G —
structure identities C(LCK)%., = 0 are fair .
Proof:

then the
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TJPS

Let S — structure of class C3(LCK). Obviously it is
equivalent to identity

C(LCK) (eqr €)e, +JCULCK) g Jep)]e, =

0;&4 €p & € X(M). By definition ofa spectrum
tensor

C(LCK)(eq, p)ec = Co(LCK) (g4, €p)ec +
Ci(LCK)(gq, p)ec + Co(LCK) (g4, €p) e +

C5(LCK) (&g, ep)ec + Co(LCK) (g4, €p) e +

Cs(LCK) (&g, ep)€c + Co(LCK) (g4, )X, +

C,(LCK) (&g, €p)€c, €qvEpy Ec € X(M)
JC(LCK)(eq, Jep)]ec = JCo(LCK) (g, J€1)] € +
JC(LCK)(eq, Jep)]€c + ] Co(LCK) g, J€0)] € +
JC(LCK)(eq, Jep)] €c + ] Cu(LCK) (g, J€1)] € +
JCs(LCK)(J€a,J€p)]ec +]Co(LCK) £, J€p)] € +
]C7(LCK) Uga']gb)]gc » Ear€prEc € X(M)

The identity
C(LCK)(eq, ep)ec + C(LCK)Y (g, Jep)] e =0 is
equivalent to that C;(LCK) (g4, &p)e. +
C4(LCK)(‘9¢11 gb)sc + CS(LCK)(ga: Sb)gc +

Ce(LCK) (eq,€p)ec = 0

And this is equivalent to identities C,(LCK) =
C,(LCK) = C5(LCK) = C3(LCK) =0

By virtue of materiality tensor C (LCK) and its
properties (3.2.6) received relation which are
equivalent to  relations C,(LCK )gcd =0 ,
i.eidentity C;(LCK) (g4, p)e. = 0

The opposite , according to

C(LCK) (&4, €p)ec + JC(LCK) (g, Jep)]ec = 0 5
£, Ep, €. € X(M).obviously.

Conclusion

The main results of this study are stated below :
1) Computing components of this tensor which are
Co(L.C.K),C(L.C.K),

Cy(L.C.K), C3(L.C.K), C4(L.C.K),Cs(L.C.K), Cs(L.C.K),

C;(L.C.K) in Locally Conformal Kahler Manifold
(L.C.K).
2) Neutral equations for these component

Co(L.C.K),C,(L.C.K),Cy(L.C.K), ... ,C,(L.C.K)
Almost Hermation Manifold.

3) Find new classes Cy(L.C.K),C;(L.C.K) and
C3(L.C.K) and proved the structure
C3(L.C.K)isC,(L.C.K) =0, and on space of the
adjoint G-structure identities

C(L.C.K)3.3 = 0 are fair.
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