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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.C.K.

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

I n 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) suchthat U is Kahler manifold . We
will denoted to the locally conformal Kahler manifold
by LCK .

Remark 1.2 [3]

By the Banaru’s classification of AH-manifold, the
L.C.K- manifold satisfies the following conditions
: B¢ =0, B% = qlag?) | where B¢ and 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? = w@Aw® + BP0 Awy,

2. dw, = —w?Awy, + BS,w NP

3. dw} = w3 A\w§ + AAdwAwg + {%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 :

1. Rl = aa[CSE] + %aaa[cég]

2. R%ea = —aa[°6§] - %aaa[cég]
3. R, =—2af5]]

4. Rl = 2als5y]

5. Rp 5= A2 — a[aS?]a[hSt‘}]
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6. RScd —APS + a[h6 a0y

7. Rieq = A2 — alagh] i)

8. gca = —A% + a[bS?]a[aS}'f]

9. Rgcd = aa[cds] +%aaa[‘:6§]

10. Rscd = —aa[cdg] - %aaa[cé‘g]
11.R3,, = —allds)) + alas)lah s
12. Ry = ay5) — @S 2n
13. R;Cd = —q g 4 glagPlgihs]
14. Req = aa185) — @B an 6
15. R a=0

16. iy = 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 r,, = = g%%Rabq -

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. Tap = Qep0g) + 3208 + Apep Oa) —
(51 n By

2. ryp = —aPsy —lacalb sy — qleblsd +
alestahs?]

3 1= Za[c 6:]] +AS — alosyla O]

4, Izp = Z(X[b6 —Agg +a a6 0([ 6h
Remark 1.7 [6]

The value of Riemannian metric g is define by the
form

1. gap =935 = 0
2. gap =65
3. 9= 5;’

Definition 1.8[5]

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

lekl = R}kl - ﬁ [Tizgjk - Tikgﬂ]

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:

1)C; d(LCK) bcd +m( £60)
2)C; d(LCK) bcd
3)C;,j a(LCK) = bc a
4)C§cd(LCK) = Rbcd
5)Ciea(LCK) = Riea = ﬁ( £65)
6)Cpea(LCK) = Rj g+~ (1765
7)CE4(LCK) = R,
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8)Chea(LCK) = Rf 5 =~ (r82)
And the other are conjugate of them .
Proof
puti=a j=B, k=¢,l=d.
Cheq(LCK) = bcd ﬁ [Taa86c — Tac8hal
bcd(LCK) bcd ﬁ [raa(0) — 72854l by
using the remark 1.7
ca(LCK) Rpeq 3 1) (r£63)
2)put i=a ]—b, k—c l=d.
Cf, d(LCK) bcd m [radgbc r&cgﬁd] If
c & d, then
Cl()lcd (LCK) = bcd —(;{_1) ["aa8hc — Taa8bcl
Ecd(LCK) = 5cd ~
3put,i=a, j=b, k=¢,l=d.
Cd(LCK) Ryea —n(f_l) [raa8be — Tac8pal If
¢ o d, then
Cha(LCK) = bcd (5—1) [raagve — Taa8nel
bé&(LCK) = bé& ~ .
Aput,i=a, j=b, k=¢é,1=d.
Chea(LCK) = bcd ﬁ [raagse — Tac8hal
CLa(LCK) = bcd ﬁ [raa(0) — 13:(0)]
Ciea(LCK) = Rz
S)put,i=a,j=b, k=¢,l=d
Chea(LCK) = Rpeq — - 1)[ Taa8be ~ Tac8bal
Cfoq(LCK) = Rizy — n(n 5 [7aa8be = 1ac(0)]
Cl?éd(LCK) = Rgéd n(n—l) 72 65)
6)put,i=a,j=b, k=c,l=d.
Cpea(LCK) = Rpeq — —n(f_l) [raagbc — Tac8pal
Cpea(LCK) = Rijeq — —n(f 5 [7aa(0) — Tacgpal

CLa(LCK) = RE; +W( 265)
Nput,i=a,j=b,k=c,l=d.

Ca(LCK) = RE., — Ll) [T4a8bc — Tac8pal

Chea(LCK) = Ricq = 75 [7aa (0) = 70 (0)]

Chea(LCK) = Rizq )

8)put,i=a j=b, k=c,l=d.
Cha(LCK) = Rica — 2 [aa8s c — Tacgsal
Chea(LCK) = Ricq = 1555 [raash e — Tac(O)]
Chea(LCK) = Ri g — -2 (1 60)

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

3) CUCK)( Xy Xp, Xe, Xg) + CALCK) (X, Xo Xe, Xg) +
C(LCK)(X, X0, Xp, Xg) = 0

A)C(LCK)(Xg, Xp, Xe, Xg) = —C(LCK) (Xp, X, X Xg)
Where X; e 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) CULCK)(Xq Xp, X, Xa) = R(Xg, Xp, X, Xa) —
o (8a X (X, Xo) — 8(Xp, XoIT (Xe Xa))

= —R(Xa, Xp, Xe. Xa) + ~Z2 {8 (Xa, X7 (X5, Xo) =
g(Xb'Xc)r(Xa'Xd)} = _R(Xb'Xa:Xc'Xd)

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

3) CLCK)Y(X g, Xp, X, X)) + R(Xp, X0, X0y Xg) +
R(XClXale'Xd) =0

4) C(LCK)(Xa'Xb'XCle) = _R(Xc'Xd'Xa:Xb)

X, eX(M),i=1,2,3,4

(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 (< X, X >
Xr—<Xg, X > QX,}

Where Q=1 .

By definition of a spectrum tensor .

R(Xq, Xy)Xc = Ry < X0, Xy > X, + Ry < X, X, >
X4+ R, <Xy Xy >X.+Ry <Xy Xy, >X,+R, <
X Xp > Xe+Rs < X, X > X. + Rg < X, Xpp >
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)} =
{Chea(LCK) , Chzq(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) , C 4 (LCK)}

Tensor C3(LCK) < X, Xy >
X, — components {C$ ;_,(LCK), Cfbéa(LCK)} =
(€L (LCK) , CL. 1 (LCK)}

Tensor C,(LCK) < X, X} >
X¢ — components (s ,;a(LCK) ,CE 5 ,(LCK)} =
{C4.4(LCK) , CE ,(LCK)}

Tensor Cs(LCK) < X, Xp >

X — components (€ ;. a(LCK) ,CE peq(LCK)} =
{Cpea(LCK) , Chea(LCKD}

Tensor

Co(LCK) < X, X, >

X, — components {8 ;oq(LCK) , CE, 4(LCK)} =
(€&, (LCK) , €2, (LCK)}

Tensor C,(LCK) < X, X} >
X, — components {C% 50a(LCK) , CE g (LCK)} =
{C52a(LCK) , C5eq(LCK)}

Tensors Ro=Ry <Xy Xp>X.,Ri =R <
XXy > Xe, o ,Ry = Ry << Xp, X > X, .

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

TJPS

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)(e.,eq)Ep]%€ =0 . Aso- a

projector on D]‘/‘_1 , that

o o{C(LCK)(6X,,0X,)oX, =0,

ie (id —V=1){cLcK)(X —V=TJX,Y —

V=1y)(z-vV-1z)}=0.

Removing the brackets can be received :

C(LCK)(Xq, Xp)X, — CLCK) (X, JXp)I X, —

CULCK)UXa, Xp)I X — CLLCK)( Xar JXp) X, —

JCLCK)(Xq, Xp)J X — JC(LCK) (Xq, JXp) X, —

JCLCK)( X o, Xp) X + JC(LCK) U X o, JXp)I X —

\/—_I{C(LCK)(Xa,Xb)]XC + C(LCK)(X,, X)X, +

CLCK)(UXq, Xp)X: — C(LCK) [ Xo, JXp)] X} —

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

JC(LCK)(JXa, Xp)J X + JC(LCK) (X4, JXp) X} =0,

iel) CCK)(X, X)X, —CLCK)(X,, JXp)] X, —

C(LCK)UXa:Xb)]XC - C(LCK)(] Xat]Xb)Xc -

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

]C(LCK)UXaJXb)XC +]C(LCK)UXa:]Xb)]XC = 0;
Thus LCK- manifold of class C,(LCK)

characterized by identity

2) CLCK)(Xa, Xp) X, + C(LCK) (Xo, JXp)] X —

CLCKY(JX,, X)X + C(LCK)(J Xo, ] X)X, +

]C(LCK)(Xa:Xb)]XC _]C(LCK)(XaJJXb)XC -

JCLCK)( X o, Xp)X: — JC(LCK) U X o, JXp)] 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)(Xq, X)X, — C(LCK) (Xq, JXp)J X, —

CLCK) X o, Xp)I X — CLLCK)( Xq JXp) X —

JCWCK)(Xa, Xp)J X, — JC(LCK) (X, JXp) X, —

JCWCK)UXq, Xp) X, + JCLCK) JXq, JXp)I X =

0,X., Xy, X, € X(M).

Similary considering LCK- manifold of classes

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

Theorem 1.12

1) LCK-  manifold of class

characterized by identity

C(LCK) (Xq, Xp)X, — CLLCK) (X, JXp)] X —

CLCK) X o Xp)I X — CLLCK)( Xe, ) Xp) X, —

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

JC(LCK)(JXq Xp) X + JC(LCK) (X o, JXp)] X =

0, Xy, Xp, X, € X(M).

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

by identity

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

C(LCK) X o, Xp)IXe + C(LCK)( Xq JXp) X, +

JC(LCK) (X, Xp)J X, — JC(LCK) (Xq, ] X)X, —

JC(LCK)JXq X)X — JCLCK) (X g, JXp)] X =

0, Xy, Xp, X, € X(M).

3) LCK —

manifold of class C,(LCK) characterized by identity

Co(LCK)
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CLCK) (X g, Xp)Xe — CLCK) (Xg, JXp)I X, + Co(LCK) =
CLCK)(JXa, Xp)] X + C(LCK) [ Xo,JXp) X — CULCK)(Xa, Xp)X: — CLLCK) (Xo, JXp)] X —
JC(LCK)(Xg, Xp)] X — JC(LCK) (Xa, JXp) X, + CULCK)(UXa Xp)I X,
JC(LCK)(JXa, Xp)Xe — JC(LCK)(U X o, JXp) X, = —C(LCK)[J Xo, JXp) X — JC(LCK)(Xq, Xp)J X —
0 X, X, X, €X(M). JCLCK) (X, J X)X — JCLCK)(JX 0 X)X, +
4)  LCK - JCLCKY(UX 0 JXp)IX, ... (1)

manifold of class C;(LCK) characterized by identity  C,(LCK) =
C(LCK) (X, Xp)X, + C(LCK) (Xq X)X, + CLCK) (X g X)X, —
C(LCK)UXqa, Xp)] X — CALCK) [ Xo, JXp) X — CLCK) (X, —V=1JX,,) (—V-1)/ X, —
JCLCK) (X, Xp)J X + JC(LCK) (Xq, JXp) X, + CLCK) (—V=1J X4, X)) (—V=1)] X, —

5 LCK- manifold of class C,(LcK)  (—V—LJCLCK)(Xq Xp)(—V-1)]X, —

characterized by identity (—V=1)JCLCK)(Xa, —V=1]Xp) X, —
C(LCK)(Xq, X)X + C(LCK) (Xq, JXp)] X, + (—V=1)JCLCK)(—V=T]X4 Xp) X,
CLLEK)UXq, Xp)] X = CLCK)( Xo, ) X)X + (=D CLCK) (V=) X0, —V=1J X, ) (—V=T)J X,

JC(LCK) (Xq, Xp)J X — JC(LCK) (Xo, J Xp) X, —
JCLCK) (X o, Xp) X — JC(LCK) UX o, JXDI X =
0,X,, Xy, X, € X(M).

6) LCK-  manifold of class Cs(LCK)
characterized by identity

Co(LCK) =

C(LCK) (X g, X)X + C(LCK) (X4, J X)X, +
C(LCKY(JX , Xp)] X, —

C(LCK)(J Xa,]Xp)X. — JC(LCK) (X4, Xp)J X, +

CALCK) (X, X)X, — C(LCK) (X0 J X)) X, + JCLCK) (X, JXp) X, + JCULCK) X gy X)X +
CALCK) (X X)X, + CALCKI XXy )X, + JCWLCK)GXq, JXp)]Xe ... (2)
JC(LCK) (X4, Xp)] X + JC(LCK) (X g, ] X)X, — Zf%anC(Ig a_nd (2) we get

C(LCK)(JXq Xp) X, + JC(LCK) (X4, ] X)) X = 0 =
T Qe Sys T CCROU e 3] CALCK) (X, X)X, — CALCK)] X JX)X, —
7y LCK — JC(LCK) (X, Xp)J X, + JC(LCK) X2, X)) Xc . (3)
manifold of class C¢(LCK) characterized by identity C5(LCK) =
CALCK) (Xg, X)X, + C(LCK) (X [ X)X s — CLCK) (Xq, Xp) X, + C(LCK) (Xq, JXp)I X, +
CLCK) (X o, Xp)] X + CULCK)(J Xo, J X)X + C(LCK) (X o) Xp)] X —

JCWCK) (Xay Xp)JXe = JC(LCK) (Xqr JXp) X + CULCK) Xa,JXp) X = J(LCK)C(Xo, Xp )X +
JCWLCK) X, X)X, + JCULCK) UXor X)X, = JCUCK) (X, JXp)Xe +]CULCK)(Xa, Xp) X +
0,X, Xy, X € X(M). JCLCK)UXa, JXp)I Xc-....(4)
8) LCK — Cg((LClg)(= )

manifold of class C;(LCK) characterized by identity C(LCK)(Xq, Xp)X: +
CALCK) Ky X)X, — CLCK) (X o, J X)X, — C(LCK) (Xq, —V=1JX, ) (—V=D)J X, +
C(LCK) (X4, X)J X, — C(LCK)(J Xg, JX )X, + CILCK)(—V=T1JXg, Xp) (—V=D)J X, —
JC(LCK) (X, X,)] X +JCLCK) (g, JXp)X, + CLCK) (—V=TJ Xg, —V=TJX,)X, —
]C(LCK)(]Xa'Xb)Xc _]C(LCK)UXar]Xb)]Xc = (_\/__1) ]C(LCK)(Xa,Xb)(—\/——l)]XC +

0,X,, X, X, € X(M). vz X )
Definition 1.13 (—V=DJCULCK)(Xq, —V=1) X, )X +

The manifold (M,J, g) refers to as manifold of a (—V=DJCLCK)(—V=1]Xq, X)X +

class: (—V=DJCULCK)(—V=1JXo, —V=1JX, ) (—V=1)] X,
1) C,(LCK)if < C(LCK)Y(X,Y)Z,W >=<  C3(LCK) =

CLCKYX,Y)]Z,]JW >; CLCK) (Xa, Xp)X: — CLCK) (Xo, JXp)] X, —

2) C,(LCK)if < C(LCKY(X,Y)Z,W >=<  C(LCK)(JX4, X)X, —

C(LCK)(JX,JY)Z,W > +< C(LCK)(JX,Y)]Z, W > C(LCKY(J X4 JX) X, — JC(LCK) (X, X)) X, —
+< C(LCKY(X,Y)Z,JW >; JC(LCK) (Xq, JXp) X, — JC(LCK)(JX g, X)X, +

3) Cs(LCK)if < C(LCKY(X,Y)Z,W >=<  JCUX@ X)) Xcoovoooonnnn.. (5)
C(LCKY(UX,JV)]Z,JW > From (4) and (5) we get

Theorem 1.14 C5(LCK) = C(Xy, Xp) X, — C(LCK)Y(J X4, JXp) X, —
Studying and creating some of the relationships JC(LCK)(X o, Xp)] X, +

involved: JC(LCK)(JX o, ] X)) X cvv vn .. (6)

i) Co(LCK) = C5(LCK); From (3) and (6) we getCy(LCK) = C5(LCK)

ii) C;(LCK) = C,(LCK); Now we shall prove (ii)

iii) C,(LCK) = C,(LCK) ; C,(LCK) =

iv) Cs(LCK) = C4(LCK). C(LCK) (X, X)X, + C(LCK) (X, J Xp)] X, —
Proof: - We shall prove (i) C(LCKY(JX,, X)) X +
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CULCK)U XaJXp)Xc + JC(LCK)(Xo, Xp)] X —
JCLCK)(Xa,JXp) X — JC(LCK) (X g, Xp) X —
JCLCK)Y(X 0, JXp)] Xc. .o (7)

C,(LCK) =

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

CLCK) (Xa, —V=1JX, ) (—V=D)] X, —

CILCK) (—V=1/Xq, Xp) (—V=1)] 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]Xo, Xp) X, —
(—V=DJCUCK)(—V=1Xo, —V=1]X, ) (=V-D)] X,
C,(LCK) =

C(LCK)(Xq, Xp)X: — C(LCK) (Xo, J Xp)] X +
CILCK)UXa, Xp)I X +

CULCKI( Xg,JXp)Xc + JCLCK)(Xg, Xp)] X +
JCLCK)(Xg, JXp) X, + JCLCK) (X g, X)X, —
JCLCK) (X o, JX )] X....o..(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 +

CILCK)(J Xa, JXp) X — JCLCK) (Xo, Xp)] X —
JCLCK)(Xa, JXp) X + JC(LCK) (X g, Xp) X —
JCWLCK)Y(JX 0 JXp) X oo (10)

C,(LCK) =

C(LCK) (Xq, Xp) X, —

C(LCK) (Xq, —V=1JX, ) (—V=-1)] 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)] X, —
(—V=D)JCULCK)(Xa, —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,JXp)Xc — JC(LCK) (Xo, Xp)] X +
JCLCK)(Xq, JXp) X — JC(LCK) (X0, Xp) X —
JCWLCK)Y(JX 0 JXp) X oo (11)

From (10)and (11) we get

C,(LCK) =

C(LCK)(Xa'Xb)XC + C(LCK)UXa:]Xb)XC -
JCLCK)(Xq, Xp)] X —
JCLCKY(UX o JXp)I X, - (12)

From (9) and (12) we getC; (LCK) = C,(LCK)
Now we shall prove (iii)

C,(LCK) =

C(LCK)(Xqa, Xp) X, + C(LCK)(Xo, J Xp)] X +
C(LCK)(Xa, Xp)] X — C(LCK) (U X o, JXp) 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)

C,(LCK) =

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

C(LCK) (Xq, —V=1]X, ) (—V=-1)] X, +

TJPS

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

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

From (13)and (14) we get

C,(LCK) =

C(LCK) (Xq, X)X, — C(LCK)( Xo, ] Xp) X, +
JCLCK) (Xq, Xp)I X, —

JCLCK)(JXa ] Xp)] 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, +
JCLCK)(Xa, JXp) X + JC(LCK) (X o, 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. —

CULCK)(—V=T] X, —V=1JX,)X, +
(—V=DJCLCK) (KXq, Xp) (—V=D)J X +

(—V=DJCULCK) (Xo —V=T1]X,) X, +
(—V=D)JCLCK)(—V=1)X,, X, )X, —
(—V=D)JCLCK)(—V=1)X, —V=1JX, ) (—V=1)JX.C,(LCK) =
C(LCK)(Xq, X)X + C(LCK) (Xq, JXp)] X, + CLCK) U X o, X,))] X
—C(LCK)JX o, Xp)Xc + JC(LCK) (Xq, Xp)J X, —
JC(LCK)(Xa,JXp)Xc — JC(LCK) (X o, Xp) X —
JC(LCK)Y(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(LCK)Y(J X4, ] X)X, + JC(LCK) (X, Xp)] X, +
JCLCK)(Xa, JXp) X — JC(LCK)(JX o, Xp) X +
JCLCKYUX g JX ) XKoo (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(Xy, Xp) X + C(LCK) (Xq, JXp)J X —
C(LCK)(X,, X)) X, +
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CULCK)UXaJXp)Xe + JC(LCK)(Xq, Xp)] X, —
JCLCK)(Xa,JXp) X + JC(LCK) (X g, 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, +
JCLCK)(Xq, Xp)J X, +

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

Co(LCK) =

C(LCK)(Xqa, Xp) X, + C(LCK)(Xo, J Xp)] X —
CLCK)(Xq, Xp)] X,

+C(LCK)UX o, JXp) X + JC(LCK) (Xo, Xp)] X —
JCLCK) (X, JXp) X + JC(LCK) (U X o, Xp) X +
JC(LCKY(JX, ] X)) X........ (22)

Cs(LCK)

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

+ CLCK) (—V=1] Xo, —V=1JX,) X,

+ (—V=1) JC(LCK) (Xq, Xp) (—V=T)J X,

— (—V=1)JCUCK) (X, —V=1] X)X,

+ (—V=DJCLCK)(—V=1)X4, X, )X,

+ (—V=D)JCULCK)(—V=TJXq, —V=1JX, ) (V-1 X,
Ce(LCK) = C(Xg, Xp) X — C(LCK) (Xo, JXp)] X, +
CLCKY(X,, X)X, +

CULCK)U X0 JXp)X: +  JCLCK) Xy, Xp)J X +
JCLCK)(Xa, JXp) X — JC(LCK) (X g, Xp) X +
JCULCK)Y(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)(Xq, X)) X), +

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

From (21) and (24) we get Cs(LCK) = C4(LCK)
Theorem 1.15

Let S=(,g=<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 €)ec +JCULCK) g Jep)]e, =

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

C(LCK) (&g, 1), = Co(LCK) (&g, ) +
C1(LCK)(gg, &), + C,(LCK) (&g, ) +

C3(LCK) (&g, €p)ec + Co(LCK) (gg4, €p) € +

Cs(LCK) (&g, €p)ec + Co(LCK) (gg, €)X, +

C,(LCK) (&g, €p)Ec, €gqvEprEc € X(M)
JCLCK)Jeq,Jep)]ec = JCo(LCK) (g, JEp)] Ec +
JCL(LCK) (g, Jep)]ec + ] Co(LCK) &g, JEp)] €0 +
JC3(LCK)Ueq,Jep)]ec + JCo(LCK)(J g, J b)) Ec +
JCs(LCK)(Ueq,Jep)]ec +]C6(LCK) &g, JEp)] € +

]C7(LCK)(]£a']Eb)IECi ga' Eb,SC S X(M)
The identity
C(LCK) (g, ep)ec + C(LCK)Y (g, J€p)] e =0 is

equivalent to that C;(LCK) (g4, &p)e. +
C4(LCK)(€a, gb)gc + CS (LCK) (ga: Sb)gc +

Ce(LCK) (&g, €p)ec = 0

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

By virtue of materiality tensor C (LCK) and its
properties (3.2.6) received relation which are
equivalent to  relations  C,(LCK)?., =0
i.eidentity C,(LCK) (&g, &,)e. = 0

The opposite , according to

C(LCK) (&g, p)ec + JC(LCK) (J£q, J€p)]ec = 0 ;
€ €pr Ec € X(M).0bviously.

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),
C,(L.C.K),C5(L.C.K),C4(L.C.K),C5(L.C.K), C¢(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 C,(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)3.5 = 0 are fair.
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