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ABSTRACT

Izumi and Kazanari [2], has calculated and
defined on infinitesimal holomorphically

projective transformations in compact
Kaehlerian manifolds. Also, Malave
Guzman [3], has Dbeen studied

transformations holomorphic ammeters
projective equivalentes. After that, Negi
[5], have studied and considered some
problems  concerning  Pseudo-analytic
vectors on Pseudo-Kaehlerian Manifolds.
Again, Negi, et. al. [6],has defined and
obtained an analytic HP-transformation in
almost Kaehlerian spaces. In this paper we
have measured and calculated a Kahlerian
manifolds related in H-projective recurrent
curvature killing vector fields with
vectorial fields and their holomorphic
propertiesEinsteinian and the constant
curvature manifoldsare
established.Kaehlerian ~ holomorphically
projective recurrent curvature manifolds
with almost complex structures by using
the geometrical properties of the harmonic
and  scalar  curvatures  calculated
overkilling vectorial fieldsare obtained.
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1. INTRODUCTION

Kaehlerian manifolds in addition to
complex hyper surfaces and other
manifolds were measured implanted into
special transformations with additive
recurrent  curvature  properties and
holomorphic projective correspondences
and others. Considering (M,g,F) as a
Kaehlerian manifold of 2n > 4 dimension
with g = (g;;)Riemannian metric and an
almost-complex structureF = F;; , where
F;; = —F;; and with Riemannian curvature
tensor as well as Ricci tensor are:

Riji = 0k — O;I + LA L — LD,
P; = Rg;;(1.1)

Now, the Ricci tensor and the
r = gb@ P,,scalar curvature satisfy the
following properties:
[P = F/Ff Ppq
H;+H;=0

Hj =F'Py

Hj; = FP Ff Hy, FPFP = 6],
F].a = —i 6].51,

gij = F FP gap . ViF; = =V,F,
Fi = Fi a Fa ] (12)
Where, F/t = g/ Fl,H;; = F}Py;.

The Lie operator derivatives in the
vectorial field direction x for R,’jﬁ andh;is

represented respectively by,



LyRRji = Vil It — VL Dy Lo Il =

V,V:X" + Rl X* (1.3)

And if X is a holomorphically projective

transformation when:

Ly[;t = 8[V, + 6}V, — FI'FEV, —

Fl'Ff*V,(15)

Where V = (V%) is aexacting vector

related toX.
Two metric g = (g;;) and g =

(gi;) defined on Kaehlerian manifoldsk,,,

they are holomorphic projective curvature

correspondences if:

Tk = L+ Vil + Vsl — 7, — FLT,

(1.6)

Where V; = FAV,

Now, Tensors for harmonic and
scalar curvature are defined on the
Kahlerian  manifold  K,through the
following relations:

VaRRji = ViPj; — VP R = g"%Pyq,

1.7)

Respectively where P;; = Rg;;isthe Ricci
tensor. The Laplacian of f is defined by:
Af =V, f = Af, (1.8)

Where f = n—izvaxa with f €
C*(Ky)andV; = V;f.

The characteristic commutative
relationship of Ly and V for a curvature
tensor Yof(1,2) type is given by:

LXVij}il - vkLXYj}il = (LXFR}ZL)Y/L'I -
(LX[;(}})YCZ - (LXFRC;)YLZ - (Lxrkcf)yj?(l-g)

OrganismXa holomorphically projective
curvature transformation with
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If X is a vectorial field then X is a Killing
vector field, If satisfies:

Lx gji =0, i,j=Tm(l4)

alrelatedvector then the following

identities are satisfied Izumi, H. [1]:
2PRV, = —V,(Vf) (1.10)

V.V: = FEFPY,Y, (1.11)

ViVjV; = —FEFPRE V. (112)

a

From Malave Guzman, [3] gives.
Py = Py +1(V;; — V;),(1.13)
WhereV;; = V;V;f, t— parameter.

An A, = (K,,V) space is a Peterson
Codazzi one if V. Pj; = V;Py; IfV,R]};, =
VlR{ljk it is a recurrent space where V; #

0 or it is an Einstein space ifP = Ag taking
Sas the Ricci tensor and g as the metric

tensors and A as a parameter.

Theorem (1.1):If compact Kaehlerian
manifoldK,, of dimension n with a scalar
curvature R and it admits a
holomorphically  projective  curvature
transformation then the following equation
is satisfied:

Vf=-Zfand PRV, =2V,

n
Proof. Since A, is a recurrent curvature
space and compact Kaehlerian manifoldK,,
admits an holomorphically projective
curvature transformation then we get:
9"V, VX + g" Ry i X* — V6] —
Vo) + VFSEr + VFAFR =0 (1.14)
Multiplying (1.14) by g, and applying
V2 it results that
VP(V5VX; + RapjiX® = Vogji = Vigni +
VoFEF; + V,FfFy) =0 (1.15)
Now using Ricci’s and Bianchi’s identities
we obtain
(Rapji — 2Rpjia)VPX® — Ry V; X4 +
ROV X; — (VoR;:)X® =0, (1.16)



Finally, by applying V/ the result is

—2ViRpoVPX? = 0 = V;RpLxg"* =0
(1.17)

= Vi(of) = -2f =v,(-Zy)

> Af = -2, (1.18)

Due to (nAf + 2Rf)be constant for being:

[, Afdo = [ fdo = 0(1.19)

A compact K,, and do is a volumetric
element of Kaehlerian manifold K,,.
Finally, we conclude that:

2R
Af:—Yf.

Again, the expression is attained by above
theorem (1.1), then we have the following:

Theorem(1.2): Let Xisa holomorphically
projective curvature transformation with
aV related vector then:

Proof. We have by the definition of
Ly R}}j;we have

LxPj; = LyRpj; = VuLyx Il — ViLy I

Because X is a holomorphically projective
curvature transformation then:

LxPj; = V;V; + ViV; — F'FV, — F'FRY,
+inFAVV, — VY,

By considering the real part we obtain the

desired result:

=-(n+2)V;V,
2. KAHLERIAN MANIFOLDS RELATED IN
H-PROJECTIVE RECURRENT

CURVATURE KILLING VECTOR FIELDS
WITH VECTORIAL FIELDS:

Kaehlerian manifold to develop
into a Peterson-Codazzi manifold under
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the assumption that the earlier is
holomorphically projective then following
theorem allocates:

Theorem (2.1): Let K,, be a Kaehlerian
manifold and X be a holomorphically
projective recurrent curvature Killing
vector field with arelatedto vectorial field
V then:

Ly(V;Py; — VicPy;)
={(n+2) ki — Pri6jt + P —
F{'Hy; + Fi/Hj; + 2F{ Hy J, (2.1)
Proof.We have by the standard relation of
commutation for a (0,2) type tensor we
obtain that:
(LxVj Pri — LxVi Pji) — (VjLxPy; —
Viex Pii) = (Lx[i)Pia — (Lx [} ) Pia(2.2)
But via hypothesis we consider X as a
holomorphically  projective  curvature
transformation by using (1.5) then we gets:
Ly[;it = 6j'V; + 8]V, — FjaFith -
FEFMY, (2.3)
Additionally, treating to theorem (1.2),
And a rationally, we obtain Ly ;3 and
Ly Py;.
Through Substituting (2.3) and (2.4) in
(2.2), we get:
(LxV; Py — Lx Vi P;i) — (V;[=(n +
2)V, Vil = Vi[-(n+2)V; V; ])
= (82 Vi + 67 Vi — FEF!Vy
—FAFVy) Py
= (8 Vi+ 80; — FPFIV,
- FiathVh)Pka
Through some operation and using
generalization, we bring to a close that:



{(n+2)Rf; — P + P87 — F{Hy,
+ F¢Hj + 2F  Hy YV,
= Ly (V;Pri—VyiP;i)
As of there on various submissions of the
earlier outcomes will be given that:

AIfV; P; =V, P; then K, is Kaehler-
Peterson-Codazzi manifolds and
{(n+2)R%; — Pi67 + P8 — Ff*Hy +
F&H;; + 2FfH; )V, = 0.(2.5)

Therefore, first significance is a Kaehler-

Peterson-Codazzi manifold has a harmonic
curvature in view of the fact that:

Vjpki = VkPji (=4 Va ]%(i =0.

Also, second significance is a
Kaehler-Peterson-Codazzi manifold is an
Einsteinian manifold if the previous has a
constant scalar curvature. Exactly through
multiplying g*‘into (2.5) then we get:

{(Tl + 2)gkl Jki — R 6]'a + gaipji
_ Fagkin' + nglH
+2FfgM Hy YV, =

WhileV, # Oand  budding
previous terms we comprise,

the three

(n+2)g" R — RS} + g*P;;
— FFR g* Py
+3F¢ FP g Py = 0,
Next to creation the reductiona = F and

estimate starting 1 to nthen we get hold
of:

gri(nR + 2R —nR + R)3 Py;

Hence like this, we complete thatP,; =
ggki. then the
Kaehler- Peterson-Codazzi manifold is an
Einsteinian manifold.

further  expressions

B.If Kaehlerian manifoldK,
curvature manifold, then:

(7’L+2) ]kl LX( jki a) Pkl i
P]-l-é‘f(l + F]-aHki — FH]l — ZFLaH]kVa(26)

is a recurrent
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Hence, significance will be, if Kaehlerian
manifold K, is a harmonic curvature and
W ={v = (V)):V # 0}with V;V* =

IWVI|*if G =Kk)and V,Vk =0 if (k=

j), Then Kaehlerian manifold K, has a
null scalar curvature.

In point of fact, if Kaehlerian
manifold K, confesses a harmonic
curvature then building the reduction! = a
and summing up from 1lton in the
relation:

ViRjj = RjiuVi
We get,
v R]‘}a = R]‘;aVl = R]-‘}a- =0.

From (2.1) we get,
PV — PiVi + Hi V; —
=0

H; Vi — 2Hy V;

And multiplying the earlier relation by
gkt affects that:
g PiVie — 9 PV + g Hj Vi
— 9" H,V; — 29" Hy;V;
=0
Hence
PV —1V; = HfV,,
Somewhere in through
relatingV/itproducts thatr = 0. Thus we
finish off that the Kaehlerian manifold K,,
is natural.

Theorem (2.2):1f exist Einstein dense
Kaehlerian manifoldk,, = (M, V)andK,, =
(M,V), with metric g = (g;;)and g =
(gi;) holomorphic projective curvature
identical, therefore we contract an term
that recounts the scalar curvature R andR.

Proof. We have using Martinez and

Ramirez [4].



Py = Py +1(Vy; = V), (2.7)

Then in addition to like Einstein

manifolds:
Py =c19ij, Pij = cpgijor
_ R _ R _
Pj=-8y,  Py=_4i
It should be
R _R. +1(V;; = V) eEC
ngij_ngij T\Vij i) T )

After that, concerningg¥ gets the outcome:

_R i~ ij i
R=—=g"gij+ ©(g"Vi; — g"V),
OrR =
ggijg_ij +7(IlVll— g¥V;;) or Rg;=
E _ —
~9ij T(||V||9ij - Vij)
Again concerning nowg¥ gets the results:
R gij = Rgi; + tllVIgy; (=1IVlgi).
As ofat this time: (R — t|[VIg;; =
(R — V1)) gy;.in that case
(R—rllVIDg;; _ det(gi))
(R—lVIDg;; det(gi))

Using by Malave Guzman [3] has studied
Transformationes holomorficamemte
proyectivas equivalentes article evidence
then we have:

I det(gi]')
det(g;)

=(n+ 2)h, h € C*(Ky)

Thuswe conclude and find the relation:

(R—zlIVID = (R
— VI exp[2h(n + 2)].

Theorem (2.3):We obtain an expression
that calculate the Ricci tensor in a dense
Kahlerian manifold K, confessing
holomorphic projective curvature
transformations with related vector V, if
A, this is recurrent curvature.
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Proof: We have in this case:

:Rh

Vi R} Lji

Lji Vi,
By making the contraction a = j and

adding up from 1 to n we get:

ViPji = P;iVi (2.8)

Although, we have

VP = 0, (Py) — [iPai — I}ii Pja.
Concerningg® then outcome is:

VP = 0 (P;i)(2.9)

After then using (2.8) and (2.9) we find the
results:

0x(P;;) — Py 0,.f = 0.

Therefore, the solution of this partial
differential equation is the Ricci tensor,
hence is achieved the scalar curvature
tensor.
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