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Abstract

In the Levi-Civita connection of N, a vector field is considered to be concircular if and only if
every vector X is tangent to VXv = uX. Assuming that X is a function such that v is not constant,
then a nontrivial concircular vector field is one that fulfills the equation VXv = uX for all X. Small
holomorphic projective transformations on compact Kaehlerian manifolds have been
developed and computed by Izumi [2] and Kazanari. Projective equivalentes of holomorphic
ammeters have been explored, as shown by Malave Guzman [3]. Pseudo-analytic vectors on
pseudo-Kaehlerian manifolds were one of the many open areas that Negi[5] explored and
pondered. A new analytic HP-transformation designed for use in predominantly Kaehlerian
domains was recently published and developed by Negi et al. [6]. As a result of this research,
we are able to determine the holomorphic properties of Einsteinian and constant curvature
manifolds, as well as the dimensions and dimensions of a Kahlerianmani fold associated with
recurrent curvature killing vector fields in H-projective spacetimes. With the geometric features
of the calculated harmonic and scalar curvatures, we can produce overwhelming vectorial fields
for nearly complex Kaehlerian holomorphically projective recurrent curvature manifolds.
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Introduction

one that is n-dimensional in Kaehlerian space and has a constant holomorphic sectional
curvature In mathematics, the letter Mn stands for a complicated space time shape such as c.
(c). Forc>0,=0, and =0, it is proved that complex space is isometric to complex Euclidean
space Cn, complex hyperbolic space HnC, and complex projective space PnC.

A. Fialkow defined concircular vector fields on Riemannian manifolds, and below are various
circumstances under which A holds:
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(1.1) VXv = pX

When N is defined by the Levi-Civita connection and X is the tangent vector to N, then
denotes a non-trivial function on N. Non-triviality in a concentric vector field is defined by
the presence of a function that is not constant (1.1). Similarly, on pseudo-Riemannian
manifolds, one can provide precise definitions of concircular vector fields.

related in a direct, continuous family tree [7] The torsion tensor T of an isotropic link V™ on a
differentiable n-dimensional manifold looks like this.

T(X,)Y) = VxY -VyX —[X,Y]
= n(Y)eX —n(X)eY,

where is a tensor of rank 1 form (1, 1). In fact, in the simplest situation, X = X [6,] the quarter-
symmetric connection can be written as a semi-symmetric one. This article introduces a
guarter-symmetric connection, which can be used to increase the semi-symmetric
connection's V™ scope of use. If this condition holds, then the linear connection is quarter-
symmetric.

(Vxg)(Y.Z) =0,

We show that the Lie algebra of vector fields on M is X (M), where M is a manifold, for any X,
Y, and Z in X (M) (M).

If an n-dimensional differentiable manifold M has a tensor field of type (1, 1), a vector field,
and a 1-form such that, then the virtual contact structure of M is (¢, €, n).

P =—-T4+n®E nE)=1, nop=0, ¢£=0.

For a more formal representation, we can write (M, ¢, &, n). The premise fails unless g is a
Riemannian metric on a nearly contact manifold M, as M is not a Riemannian manifold.

9(pX,9Y) = g(X,Y) —n(X)n(Y), g(X,§) =n(X),

In the notation (M, &, € n, g), we declare M to have the structure of a contact metric and
specify vector fields Xand Y on M M (&, &, n, g).

The 1-form's exterior derivative is limited to the expressions (M, ¢, €, n, g) under this condition.
dn(X,Y) = g(X,Y),

Therefore, if (P, &, n, g) is a contact metric structure, then the manifold M that contains (¢, €,
n, g) is also a contact metric manifold. It is only when is a fatal vector field that M is also a
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Riemannian manifold with K-contacts. Because of this, a Riemannian manifold with K-contacts
is described by Sasakian [2] if the connection is Riemannian.

(Vx9)Y =g(X,Y)§ —n(Y)X

is right when the V operator signifies the covariant differentiation of g. All these relationships
are valid on a K-contact manifold M;

Vx{ = —o¢X,
g(R(&,X)Y.E) = g(X.Y)—n(X)n(Y),
R, X)E = —X+nX),

S(X,6) = (n—1y(X),

Any time X, Y, and Z are all vector fields. , with R standing for M's Riemannian curvature and S
for its Ricci tensor.

Definition: the manifold of which contains K-contacts Notably, due to the fact that M is locally
symmetric,

(Vi R)(X,Y)Z) =0,

The perpendicular is represented by the symbol € in the context of vector fields (X, Y, Z, and W).

Definition: Contact manifold with a K For M to be considered ¢ -symmetric, it must fulfill this
requirement.

*((VwR)(X,Y)Z) =0,

for unrestrained vector fieldsin X, Y, Z, and W

SEMI-SYMMETRIC NON-METRIC CONNECTION

M is assumed to be a Riemannian manifold of dimension n with a Riemannian metric g for the
sake of clarity. If and only if M is a Levi-Civita linked Riemannian manifold, then the linear
connection can be written as.

VxY =VyY +n(Y)X, (1

The  definition of the 1form related to the €&on M vector field
n(X) =gX.§), (2)

(see [1]). It is possible to compute the tensor of torsion T for the °V connection using the
formula (1).
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T(X,Y)=Vy¥ —VyX — [X,Y] 3)
satisfies

T(X,Y)=n{¥)X -n(X)Y. 4)

Coordinating in a straight line °V When, it is claimed that the is semi-symmetric if and only if it
satisfies (4). just in case these things hold true

Vg=0.

It is maintained that °V if and only if °Vg 6= 0, then is a non-metric relationship. This is blatantly
clear since (1).

(Vyg)(¥,Z) = —1(¥)g(X,Z) —n(2)g(X.¥) 5)

in which X, Y, and Z on M are vector fields. Given definitions (4) and (5), it follows that is one of
those non-metric semi-symmetric linkages. On a manifold M, the tensors R and R can be
interpreted as representations of the Riemannian metric. Under these conditions, we can
establish a connection between R and °R by

o

R(X.Y)Z=R(X.Y)Z—a(Y,Z)X + a(X,Z)Y (6)

In this scenario, we have three tensor fields, X, Y, and Z, defined on a vector space, denoted by
M. (O, 2).

a(X,Y)=(Vxn)Y —nX)n(Y),

Research Methodology

A research technique is the standard procedure for collecting data, analysing it, and drawing
findings. Research Methods refer to the procedures developed to carry out a study. Research,
in a nutshell, is the act of systematically gathering and analyzing data for the objective of
gaining new insights into a particular subject area. The primary purpose of this research is to
apply scientific methods to actual issues. Much of the information presented in this research is
secondary information gathered from open databases. The information used in this analysis
was collected from a wide variety of online sources.

Result and Discussion
Theorem 1:
Possessing what we do,

(a) Any pseudo-Kaehler manifold M" with n = dim¢ M" > 1 is difficult to generate a non-trivial
concircular vector field on.

(b) For pseudo-Kaehler manifolds Mn with n = 1, the result is invalid.
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The following corollary follows naturally from the first theorem.

Corollary 1.1. Concurrent vector fields are those that are concircular on pseudo-Kaehler
manifolds M", where n>1.

Proof of the theorem 1

On the complex n-dimensional pseudo-Kaehler manifold M", we allow any non-null
concircular vector field v that satisfies a particular condition (1.1).

Now, we will characterize the Riemann curvature tensor R of M" as

R(X,Y)Z =VxVyZ —VyVxZ — V[X,Y]Z

for fields with X, Y, and Z components that are M"-tangent. The only tensor satisfying the above
conditions is the Riemann curvature tensor R, thus that's the one you'll want to use.

2) R(X,Y)=—R(Y,X),
3) R(X,Y)JZ = J(R(X,Y)Z),
4) R(JX,JY)Z = R(X,Y)Z,
) g(R(X,Y)Z,W) = g(R(Z,W)X,Y).

R is a tensor of curvature that agrees with

R(X,v)v =VxV, v -V, Vyv —Vx, v
(2.6) =Vx(puv) = V,(uX) — uVxv+ uV, X
= (Xp)v — (vp)X,

Exactly if the vector space in M" dimensions is tangent to the field X.In this case, we obtain by
taking the inner product of v by (2.6).

(2.7) (Xu)g(v,v) = (vp)g(X,v), VX € TM".

Specifically, the following is implied by (2.7):

(2.8) vp = 0 whenever g(v,v) =0,
(2.9) Xp =0 whenever g(v,v) # 0 and g(X,v) = 0.

Let X denote the vector for which g(X, v) = 0. For X to be found, we need to take the inner
product of (2.6), which yields:

(2.10) g(R(X,v)v, X) = —(vu)g(X,X) whenever g(X,v) =0.

R(Y, Jv)Jv = J(R(Y, Jv)v)
= J{VyV v =V, Vyv — Vi sv}
= J{Vy(uJv) — Vi (nY) — uVy(Jv) + pV15,Y}
=—(Yp)v— ((Jo)u)JY

(2.11)

only if the magnetic field M" is perpendicular to the vector field Y.For example, if we plug in
(2.11), we get; if we add (2.7), we get
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(2.12) g(R(Y, Jv)Jv,Y) =0

for any tangent vector Y satisfying ¢(Y,v) = 0.
Next, by applyving (2.2), (2.4), (2.5) and (2.12) we have
Y)=

0=—q(R(Y, Jv)Jv, q(R(JY,v)Jv,Y)
(2.13) =g(R(Jv,Y)JY,v) = —g(R(v, JY)JY,v)
=g(R(JY,v)v,JY)

for any Y satisfying g(Y,v) = 0.

Now, by combining (2.10) and (2.13) we get
(2.14) (vp)g(X,X) =0
for any tangent vector X satisfying g(X,v) = g(JX,v) = 0.
Proposition

However, vector fields cannot exist on pseudo-Kaehler manifolds with a non-zero (or positive)
Ricci curvature. It follows as a logical extension of this line of thinking that.

Corollary: In the absence of a vector field, a Ricci-flat Einstein pseudo-Kaehler manifold is a
sphere.

Remark: Using the pseudo-Kaehlerian metric C", we can do measurements in the non-
Euclidean pseudo-Euclidean n-space.

quda‘i + Z dz;dz;,

J=s+1
possessing a Ricci flat pseudo-Kaehler manifold and a position vector field of C".

For any m > 2, N™ is thought to be a Riemannian m-manifold. For a piece of plane of shape
ToN™, p N m, K(rt) denotes the curvature. For any orthonormal basis e, .. ., em of T,N™, we give
the following definition of the scalar curvature at p.

= ZK(EE' A €Ej).

i<

Assume that TpNm is a subspace of a set L, where r is an integer greater than 2, and that the
set of orthonormal basis vectors {el, . . ., er}is the set of orthonormal vectors in L. Scalar
curvature of L, denoted by

T(L) = Z K(ea Neg), 1<a,B8<T.

a<f
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S is the set of all possible m-tuples for some positive integer k > 1. S(m, k) Collection (ns,.., ng)
.
Zj:l l i m.

In the early 1990s, the author defined the invariant (n1, . .., nk) € S(m, k) for each k-tuple of
numbers 8(ny, . .., ni)in

of integers where2<ny, -+, nk<mand

(S(nlj . n;l)(p} = T(p) — illf{T([q) + -+ T(Lk)} peN™,

To specify all k orthogonal subspaces of T,N ™, we use the notationdim Lj=n;, j=1,...,Kk,
where Ly, ..., Lk

Assuming Kn is a Kaehlerian manifold, we can define X to be a holomorphically projective
recurrent curvature killing vector field related to the vectorial field V.

Ly(V;Px; — ViP;)
= {(n + 2] ,?ki - P"f(.,:(‘):],'-(”I + Pﬁé‘g -
FiaHki + F;EHﬁ + ZFEH),-R}VQ.(Q.I)

Proof: Following the established commutation relation for tensors of type (0,2), we have
(LxVj Pri — Lx Vi P;i) — (VjLxPy; —
VRLX Pﬂ) = (LXFR%)P}'Q - (LXI};I)Pka(z-z)

However, in the spirit of hypothesis, if we take X to be a holomorphically projective curvature
transformation, then we obtain by applying the following formula: (1.5).

Lyl{ = 8fVi+ 88V; — FAF'V, —
FEFMV, (2.3)

LXF}'I' = —(?’I‘F ZijVl (24)

And a rationally, we obtain Ly ;7 and
Ly Pyi.
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Through Substituting , we get
(LxV; Pxi — Lx Vi P;i) — (Vi[=(n +
2)V, Vil = Vi [=(n+ 2)V; V; ])
= (68 V; + 82V, — FEEMY,
_FiaFJ?Vh)Pja
— (87Vi + 82V, — FPFI'V,
— F{F 'V )Pra

Finally, we conclude that through a few operations and some generalisation.

{(n+ 2) jki — Pri0j" + Pji0) — F{'Hy
+ Fi?Hji"' ZFiaij}Vé
= Ly(V;iPri—VyiPji)

Thereafter, several reports of earlier results would be submitted, and

AltV; Py = Vi P; then K, is Kaehler-
Peterson-Codazzi manifolds and

{((n+ 2)RG; — P60/ + P;i6f — FHy; +
F'Hyi + 2F Hy YV, = 0.2.5)

The fact that a Kaehler-Peterson-Codazzi manifold is harmonically curvy is, therefore, of paramount importance.

ViPii = Vi Pji & V,R%, = 0.

Additionally, Kaehler-Peterson-Codazzi manifolds exist only when the manifold's scalar curvature is constant, making
them a special case of Einstein manifolds. Multiplying g¥' by gives us a more accurate result of (2.5)

{(n+ 2)gMRY,; — RS+ g“P;
—FiagkiHm" ngiHji
+ 2Ff g™ H;; JV, = 0.

V.

While "a #0 and budding the three previous terms we comprise
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(n+ Z]gm ﬁii—Rc?ij gaiPﬁ

_F‘(IFJEQEU:PM

L

a b ki —
+ 3F2FPgki Py = 0,
Next to creation the reduction a = F andestimate starting 1 to n then we get holdof:

gri(nR+ 2R —nR + R)3 P;

R
- Pri = 7 ki
Hence like this, we complete that

manifold is anEinsteinian manifold.

then further expressions theKaehler- Peterson-Codazzi
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