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1. Introduction

In [2], the authors introduced and studied the notion of special conformally flat space. Bejancu et. al.
[1], introduced the concept of (¢)-Sasakian manifolds. Also,Xufeng and Xiaoli [4] showed that every
(€) -Sasakian manifold must be a real hypersurface of some indefinite Kaehler manifold. T.
Takahashi introduced almost contact manifolds equipped with associated indefinite metrics in 1969
and studied Sasakian manifolds equipped with an associated indefinite metric. Since the substantial
role that Sasakian manifolds with indefinite metrics play in physics [5], our inclination naturally lies
in exploring diverse contact manifolds with indefinite metrics. Recently, in 2009, U.C. De& Sarkar
[8], studied(e)-Kenmotsu manifolds. K. Matsumoto [7], introduced the notion of Lorentzian Para-
Sasakian manifolds. I. Mihai and R. Rosca [9], defined the same notion independently and several
authors [10], [11], [12], [14], [16], [17] also studied different structures.

A linear connection V on a Riemannian manifold Mis suggested to be a generalized symmetric
connection if its torsion tensor T is defined as:

TX,)Y) =a{u(Y)X —uX)Y}+ p{u(Y)pX —u(X)pY} (1.1)
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For any vector field X and Y on M, where a and 8 are constant functions on M[13], ¢ can be viewed
as tensor of type (1, 1) and u is regarded as a 1-form connected with the vector field which has a
non-vanishing smooth non-null unit. A linear metric connection satisfying the equation (1.1) is called
generalized symmetric metric connection of type(a, ).

Moreover, the connection V is said to be metric connection if Vg = 0, with g as metric tensor [15].

This paper is organized as follows: Section I, is introductory. Section 11, is devoted to preliminaries.
In section 111, we define (¢) —Lorentzian para-Sasakian manifold with generalized symmetric metric
connection. We also give some basic results of suchtype of manifold in the same section. In Section
IV, we have studied conformally flat (¢) —Lorentzian para Sasakian manifold with generalized
symmetric metric connection. In section V, we consider Weyl-semi-symmetric (¢) — Lorentzian
para-Sasakian manifold.

2. Preliminaries

An n-dimensional differential manifold is called an (€) — Lorentzian para-Sasakian manifold
i.e. (6)-LP Sasakian manifold, if it admits a (1,1) tensor field ¢, a contravariant vector field &, a 1-
form n and a Lorentzian metric g which satisfies

¢°X = X +n(X)E, nE) =-1 (2.1)
9&.8) = —¢ nX) =eg(X,$),d¢ = 0, n(pX) = 0 (2.2)
9(PX,¢Y) = g(X,Y) + en(X) n(¥) (2.3)
(Vx@)Y =gX,Y)§ +en(¥)X + 2en(X)n(Y)E (24)
Vyé = epX (2.5)
(VxmX = g(¢X,Y) (2.6)

for arbitrary vector field X and Y; where V denotes the operator of covariant differentiation with
respect to the metric [7], [8]

On an n- dimensional (¢) — Lorentzian para-Sasakian manifold with structure (¢,¢,n,g), the
following results hold [8].

RX,Y)$ = n()X —n(X)Y (2.7)
R, X)§ = eg(X,Y)§ —n(X)Y (2.8)
gRXZ,§) = g, Z2)nX) — gX,Z)n(¥) (2.9)
S(9X,9Y) = SX,Y) + (n— HnX)n(Y) (2.10)
SX,¢) = (m—Dn) (2.11)
QX =e(n—1)¢ (2.12)

for any vector fields X, Y and Z; where R is the Riemannian curvature tensor, S is the Ricci tensor
and Q is the Ricci operator given by

gQXx,Y)=58X,7Y).
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We note that, if e = 7and the structure vector field ¢ is space like, then an (€)-LP Sasakian manifold
Is a usual LP-Sasakian manifold.

An (e)-LP Sasakian manifold is said to be Einstein manifold if its Ricci tensor S is of the form
SX,Y) = 1g(X,Y)
where 4 is a constant.

Definition 2.1.An (e)-LP Sasakian manifold will be called a manifold of quasi-constant curvature if
the curvature tensor R of type (0,4) satisfies the condition

R(X,Y,Z,W) =a[g(Y,Z)g(X,W) — g(X,Z)g(Y,W)] + b[T(V)T(Z)g(X, W)

—TXT@2) g, W) +TXTW)g(Y,Z) =TY)TW)}g(X,Z)} (2.13)
whereR(X,Y,Z,W) = g(R(X,Y)Z, W)
R is the curvature tensor of type (1,3);a, b are scalar functions and p is a unit vector field defined by
g(X,p) = T(X) (2.14)
The notion of quasi-constant curvature for Riemannian manifolds was given by Chen and Yano [2].

Definition 2.2.An (€)-LP Sasakian manifold will be called n-Einstein manifold if the Ricci tensor S
of type (0, 2) satisfies [2]

SX,Y) =agX,Y) + bn(X)n(Y)
where a and b are scalar functions.

Definition 2.3.A type of Riemannian manifold whose curvature tensor R of type (0, 4) satisfies the
condition

R(X,Y,Z,W) = F(Y,Z)F(X,W) — F(X, Z)F(Y,W) (2.15)

is called a special manifold with the associate symmetric tensor F of type (0,2) and is denoted by
Y(F)n.
In 1956, S. S. Chern [3] studied such type of manifolds. These manifolds are important for the

following reasons. Firstly, for possessing some remarkable properties related to curvature and
characteristic classes and secondly, for containing a manifold of quasi-constant curvature [2].

Definition 2.4.An (e)-LP Sasakian manifold will be called Weyl-semi-symmetric if it satisfies
(R.(X,V).C)Y,Z2)W =0
where R(X,Y) denotes the curvature operator and C (Y, Z)W is the Weyl-conformal curvature tensor.

3. On (€) —Lorentzian Para-Sasakian Manifold with Parallelized Generalized Symmetric
Metric Connection

Theorem 3.1. For an (e) —Lorentzian para-Sasakian manifold, the generalized symmetric metric
connection V of type (o, B) is given by

VxY = VY +a{n(Y)X — eg(X,Y)E} + Bn(Y)PX — eg(dpX,Y)§)} 3.1)
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Proof: The relation between a linear connection V and Levi-Civita connection V is given by
VyY = VY + H(X,Y) (3.2)

for all vector field X and Y. The following equation is such that V is a generalized symmetric metric
connection ofV. In which H is viewed as a tensor of type (1, 2), given by

HX,Y) = 3[T(X,Y) +T'(X,Y) +T'(¥V,X) (3.3)
where T is viewed as the torsion tensor of V and

g(T'X, V)W) = g(TW,X),Y) (3.4)
Replacing W by¢, using (1.1), (2.1), (2.2) and (2.3) in (3.4), we have

g(T'X,Y),8) = an(X)g(¥,§) — eag(X,Y)g(,$) + fn(X)g(@Y.$) — efg($X,Y)g(§,$)

T'(X,Y) = an(X)Y — eag(X,Y)¢ + fn(X)9Y — efg(pX, V)¢ (3.5)
T'(Y,X) = an(V)X — eag(X,Y)§ + fn(Y)$pX — eBg(X, pY)E (3.6)
Using equations (1.1), (2.2), (3.5) and (3.6) in (3.3), we obtained

H(X,Y) = an(¥)X —eg(X,Y)E} + B{n(Y)pX — eg(¢pX,V)E} (3.7)

Using above in (3.2) proves to our assertion.
Now, substituting Y = & in equation (3.1), we obtained
Vx§ = Vx& —a{X +n(X)$} — B(dX)

If the vector field ¢ representing a unit of time like is aligned in parallel according to a generalized
symmetric metric connection, that is Vy& = 0, we have

Vx§ = a{X +n(X)$} + B(PX) (3.8)
then V is called generalized symmetric metric & connection.

Using equation (2.2) and (2.3) and replacing Y by ¢Y in equation (3.1), we have

Vx@Y = VxdY —eag(X,¢Y)§ —ef{g(X, V) + en(X) n(V)}

Using covariant differentiation in above, we have

(VxP)Y = (Vxp)Y — a{n(V)pX + eg(X, p¥)E} — Bn(N)X + eg(X, V) + n(X)n(Y)¢} (3.9)
Now, as we know that

(Vxm)Y = VynY +n(VxY)

Using equation (3.1) in above, we obtained

(VxmY = (Vxn)Y — a{eg(X,¥) + n(X)n(Y)} — eBg(¢X,Y) (3.10)
for any vector field X and Y on M.

Now, we suppose that
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Then the equation (3.9) and (3.10) will be as follows

(Vx@)Y = a{n(Y)PpX + eg(X, dpY)E} + B{n(Y) + eg(X,Y)E + 2n(X) n(Y)$} (3.11)
and
(Vxm)Y = afeg(X,Y) + n(Xn(Y)} + efg(PpX,Y) (3.12)

A linear connection V satisfying equation (3.11) and

(3.12) is called ¢ —parallel generalized symmetric connection and n —parallel generalized
symmetric connection respectively.

Definition 3.2.Let M be a (¢) —Lorentzian para-Sasakianmanifold. If M satisfies the equations (3.8),
(3.11) and (3.12), then M is called (¢) —Lorentzian para-Sasakian manifold with parallelized
generalized symmetric metric connection, this means that the connection V is generalized symmetric
metric & connection, ¢ —parallel generalized symmetric connection and n —parallel generalized
symmetric connection

Proposition 3.3. Let M be a (¢) —Lorentzian para-Sasakian manifold with parallelized generalized
symmetric metric connection then following relation holds

(Vx®)Y = (e = ) n(N)X + 2(e + Dn(X) n(Y)¢ + (I — ef)g(X, ) — an(Y)pX — cag (X, pY)¢E
(3.13)
for all vector field X and Y on M.

Proposition 3.4. In a (e) — Lorentzian para-Sasakian manifold with parallelized generalized
symmetric metric connection, curvature tensor R and Ricci tensor S and Ricci operator Q has the
following relations

RX, 1§ = (¢ + BHIMX —nCOY} + 2ap{n(Y)pX — n(X)pY} + (XB)Y — (YB)pX

+(Xa)¢p’Y — (Ya)p’X (3.14)
n(R(X,Y)Z = e(a’ + B)n(X)g(Y,2) —n(V)g(X,2)} (3.15)
R(&X)Y = (¢ + B)eg(X, Y)§ —n(NX} + {£B — 2aBfn(Y)}PX + ()X

+eaég(X, V)Y — (Xa)é — (Xa)n(Y)Y (3.16)
R(§,X)§ = (¢ + 7 +§a)p’X + Caf + EB)pX (3.17)
S(X,$) = (n— D(a’ + BM(X) (3.18)
Q¢ =e(m—D(a’ + B¢ (3.19)

forany X,Y,Z € y(M).
Proof: As we know that, curvature tensor is

R(X,Y)§ = VxVy§ — VyVyé — V[X,Y]f (3.20)
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Using equation (3.8) and (3.12), we obtained

VxVré = (Xa)(¢°Y) + a(VxY) + ea’g (X, Y + &’n(XIn(Y)E + eafg($X,Y)E

+a’n(V)X + a’n(Xn)E + apn(V)pX + (XB)($Y) + B(VxpY) (3.21)
Similarly,

VyVxé = (Ya)(¢°X) + a(VyX) + ea’g(X,Y)§ + a’n(XIn(Y)$ + eaBg (X, pY)§

+a’n(X)Y + a’n(X)n(Y)E + afn(X)Y + (YB)(9X) + B(VydX) (3.22)

Using equation (3.8) and (3.11), we can write as
Vixyi$ = af[X, Y]+ n([X, Y])$} + Bo[X,Y]
Vixyi§ = a(VxY) —a(VyX) + BVx @Y — BVydX — afn(Y)pX + afn(X)pY
+B(X)Y — BPn(V)X (3.23)
Using equation (3.20), (3.21), (3.22) and (3.23), we obtained
RX,Y)E = (@’ + )X —n(X)Y + 2aB{n(Y)pX —n(X)pY} + (XB)(pY)
—(YB)(@X) + Xa)(¢°Y) — (Ya) (¢°X) (3.24)
Interchanging Z and ¢ in (3.14), we have
gRX,Y)Z,§) = (& + p7){eg(¥,2)g(X,§) — eg(X,Z) g (¥, §)}
+2apleg(Y,Z)g(9X,§) —eg(X,Z2)g(¢Y,$)} + (XB)g(¢Y,$)
—(YB)g(#X,§) + Xa)g(¢°Y,§) — (Ya)g(¢°X,$)
n(R(X,Y)Z) = e(a’® + B (X g(¥,2) —n(Y)g(X,2)} (3.25)
From equation (3.14), we have
R X)Y = (&’ + p*){eg(X,Y)§ —n(V)X} + (§f — 2aBn(¥)}pX + (Sa)X
+eaég(X, Y)Y — Xa)é — Xa)n(Y)Y (3.26)
Putting Yfor ¢ in above equation, we have
R, X)§ = (@’ + BHX + n(X)E} + {$B + 2aBYpX + §afX +n(X)E}
R(EX)E = (& + B + Ea)p’X + (8B + 2aB)pX (3.27)
Now, from equation (3.15), we have
IRX,Y)Z,8) = (&’ + B ) eg(X,§)g (¥, Z) — eg(¥,§)g(X, 2)}
Putting Y = Z = e;, where e; is an orthonormal basis of the tangent space at each point of the

manifold and taking summation overiandi = 7,2,....., n then, we get
gR(X, e)e;,§) = (¢ + B){eg(X,§)g(er &) — eg(en §)g(X, )}
S(X,8) = (- D(a’+pnX) (3.28)
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Using equation (3.28), we have

Q¢ =e(m—D)(a’ + p*)§ (3.29)

In a 3-dimensional manifold, the curvature tensor is given by
R(X,YV)Z =SV, 2)X = g(X, 2)QY + g(¥,2)Q = SX, 2)Y = 5{g(V, 2)X — g{X, 2)Y} (330)

Theorem 3.5: In a 3 dimensional (¢) — Lorentzian para-Sasakian manifold with parallelized
generalized symmetric metric connection, the Ricci operator Q is given by

QX = {g —2e(a’ + B?) + €€a}X + {g — 4e(a’® + B?) + eEan(X)E + €{éP + 2ap}
(3.31)
forany X,Y,Z € y(M).

Proof:In a 3-dimensional (¢) — Lorentzian para-Sasakian manifold with parallelized generalized
symmetric metric connection, the curvature tensor is

RX,Y)§ =S¥, X = SX, Y — g(X,)QY + g(¥,$)QX — g{g(Y, X —gX, Y}

Using equation (3.14) and (3.18) in above equation, then we have

{é = 2(e? + B) ()X = n(0OY} + 2aB{()$X — n(X)$Y}

1 1
+FXBIPY = (YBIPX + (Xa)p?Y — (Ya)$’X = —n(¥)QX ——n(X)QY

Putting Y = £ in above equation, we obtained

QX = 5= 26(@ + B7) + €6} {X + N(X)E} + €Qap + EFNGX — 2e(e@ + BN

Thus, from above we have result (3.31).

Theorem 3.6: In a 3 dimensional (¢) — Lorentzian Para-Sasakian manifold with parallelized
generalized symmetric metric connection, scalar and Ricci curvature are given by the following
expressions

r=2(1+=2) (@ + 67 (3.32)

S, 2) = 2% + O {(1 + =) 9V, 2) + 20 (" (2)} (3.33)
forany X,Y,Z € y(M).

Proof: On putting ¢ in place of X in equation (3.30), we have the equation as
R(E,V)Z = S, 20§ - g(6,2)QY + gV, 2)Q¢ = S, 2)Y — S{g(¥, 2)¢ — g{£, 2)Y}

nREY)Z) = =S¥, Z2) —n(Z)S(Y,§) +e5(&, g, Z2) —n(Y)S(E, Z) + g{g(Y, Z)
+en(Y)n(2)}
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Using equation (3.15), (3.18) in above, we have
(@’ + X g(Y,2) —n(V)g(X,2)} = =S(¥,Z) = n(Z){2(a” + B In(YV)}
+ef{2e(a’ + )9, g (Y, 2)

1N + BN} +5{9(Y. 2) + en(V ()}

S, 2) = {£— e(@® + 7 + AL {g(v, 2) + en(¥)n(2)} — Ag(Y,Z) — 2eAn(V)n(Y) (3.34)
where A = 2¢(o? + B7), now taking an orthonormal frame filed in the above equation over Y and Z,
we have the scalar curvature.

Using equations (3.32) and (3.34), the expression of the Ricci tensor is obtained.

4. Conformally Flat (e¢) —Lorentzian Para-Sasakian Manifold with Parallelized Generalized
Symmetric Metric Connection

The Weyl conformal curvature tensor C of type (1, 3) of an n-dimensional Riemannian manifold is
given by

C(X,Y)Z = R(X,Y)Z — [S(Y,2)X — S(X,Z2)Y + g(Y,Z)0X — g(X,Z)QY]

n-2)
g(Y, )X — g(X,Z)Y] (4.1)

r

+ (n-1Hn-2) [

where Q is the Ricci operator defined by g(QX,Y) = S(X, Y)and r is the scalar curvature.

Let us suppose that the manifold is conformally flat. Then from the above equation, we have

gRX, Y)Z,W) = S, 2)g X, W)—-SX,Z)glY, W)+ g(Y,Z)S(X, W)

(n-2)
—9X,2D)SY W) = == [9(V. Dg(X, W) — g(X, 2)g (Y, W)] (4.2)
Putting W = £ in (4.2), we get

1
IRMUNZ,E) = 55 150, g (X, = SK, Dg(¥,§) + 9V, DSXK,E) = g(X, DS, &)]

r
“ T ho = I DX ~ g (X Dg (Y, D]

1

en(R(X,)Z) = o3 [eS(V, Im(X) = eSX, (V) + gV, DS(K,§) = g (X, DS, )]

— oho €9V, 2nX) — eg (X, DHn(V)] (4.3)
Using equation (3.15), (3.18) and (4.3), we obtained
(o’ + ﬁz){n(X)g(Y,GZ) -n(¥)gX,Z)}
CED)) [S(Y, Z)n(X) = S(X, Z)n(Y) + (n — D) (a’ + g (¥, Z)n(X)
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—(n— (@’ + g X, Z)n(Y)] - [9(Y, Z)n(X) — g(X, Z)n(Y)]

er
(n—-NHn-2)

S, 2N(X) = SK, 2 + {5 — e(@® + pOHg (v, (X — g, D)} (44)

Using equation (3.18) and replacing X = ¢ in (4.4), we obtained

S(,2) = {55~ e(@® + B} 9 (v, 2) + [Z55 — en(@’ + B} (Y (@) (45)

Hence, we can state the following using definition (2.2).

Theorem 4.1.An n —dimensional(n > 1) conformally flat (¢) — Lorentzian para-Sasakian manifold
with parallelized generalized symmetric metric connection is an n —Einstein manifold.

Using equation (4.5) in (4.2), we get

RONZW) = = [ e + )} 9 0,2)
UL D) = =M= 1 gL

" {(n - 7y~ enle’ + /32)}n(Y)n(Z)}g(X, w)

(=g~ e + B} ox.2)

¥ {(n - 7y enla+ ﬁz)}n(X)n(Z)}g(Y, w)

e — @ + B} gt w)

* {m - el BN g(v,2)

loep @+ }erw)

¥ {(n - 7y~ enla + ﬁz)}n(Y)n(W)}g(X, 2)]

r
= D=2y W DIEW) = g(X, 2)g(¥, W)]

r—2e(n—D(a’+ ,82)}{ gV, 2)gX,w) }

gRX,Y)Z,W) = { (n—Dn—2) —9X,Z)g(¥Y, W)

(n—Dmn-2) +n(XOnW)g(Y,Z)
—n¥)n(W)lgX,2)

In view of definition (2.1) and above relation, we have the following.

n(nZ)gX,w)
4 {r —en(n—N(a’ + 32)} { —nX)n(2)g(, W)}

https://internationalpubls.com 407



Communications on Applied Nonlinear Analysis
ISSN: 1074-133X
Vol 32 No. 1s (2025)

Theorem 4.2.An n —dimensional (n > I) conformally flat (¢) — Lorentzian para-Sasakian manifold

with parallelized generalized symmetric metric connection is of quasi-constant curvature.
It is already proved that 1 (F),, contains a manifold of quasi-constant curvature as a subclass.

Let us suppose

F(X,Y) =pg(X,Y) +q (X)n(Y) (4.6)
where,
_|fr—2e(n - D(a? + B?)
- { (n—Dn—2) }

:{r—en(n—])(a2+ﬁ2)}j{ (n—)(n—2) }

and

n—DNHn-2) r—2e(n—0N(a?+ B?)

Now, from the equation (2.13), we have

R(X,Y,Z,W) = F(Y,Z)F(X,W) — F(X,Z)F(Y,W)

Therefore, the manifold of quasi-contact curvature is a Y (F),,.

From the above equation & Theorem 4.2, we have the following result

Theorem4.3.A conformally flat (¢) — Lorentzian para-Sasakian manifold with generalized
symmetric metric connection is a Y (F),,.

5. Weyl-Semi-symmetric (€) — Lorentzian Para-Sasakian Manifold with Parallelized
generalized Symmetric Metric Connection

An (€) — Lorentzian para-Sasakian manifold is said to be Weyl-semi-symmetric if
R.C=0 (5.1)

From (4.1), we have

1eENz) = o . SlGregy ~etn = D@ + e, (0 - glx, 2m(y)
~S(Y, 2)n(X) + S(X, Z2)n(V)}] (5.2)
Putting Z = £ in above equation, we get

n(CX,Y)$) = 0 (5.3)

Again putting X = ¢ in equation (5.2), we get

r
(n—1)
+(n — D@’ + IO — g(X,Z) — en(X)n(¥)}] (5.4)

1
NCEND = o5l — e = D@ + 2} + 50.2)
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If the manifold is Weyl-semi-symmetric then, we have

gIRE Y)CWU, VYW, &] — g[CRE U, VIW,E] = glC(U,RE Y)W, E]

From equation (3.16), we obtained

gR(E,X)Y,§) = —(a’ + BH{gX, Y) + en(XIn(¥)} + e(GaIn(X) + (a§)g(X,YIn(¥)
+e(Xa) — e(Xa)n(Y)n(y) (5.6)
Using equation (5.5) and (5.6), we obtained

(@’ + BH{C' (WU, V,W,Y) + en(Y)n(CWU,VIW)} — e(Ga)n(Y) — (a&)C'(U,V,W,U)n(CU,VIW)
—e(Ya) + e(Ya)n(CU, VIW)In(CU,VIW) + g[C((a’ + B*)(eg (Y, U)E
—n(U)Y) + B — 2apn(U))¢Y + )Y +ealg(Y,U)U — (Ya)$
— (Yao)n(U)U, VYW, ] + g[C (U, (a® + B7)(eg(Y, V)¢ —n(V)Y) + (4B
—2apn(V))¢Y + )Y +easg(Y,V)V — (Ya)d — (Ya)n(V)V,W),§]
+g[CU,V)((& + B (eg (Y, W)E —n(W)Y) + (§B — 2apn(W))$Y + (§a)Y
+ealg(Y, W))W

—(Ya)d = Ya)n(W)W),§] =0 (5.7)
where C'(U,V,W,Y) = g(C(U,NW,Y)
Putting Y = U in (5.7), we have
(@’ + BH{C'(U,V,W,U) + en(U)n(C(U,VIW)} — e(Ga)n(U)

—(a&)C'(U,V, W, U)n(CU,VIW) — e(Ua)

+ e(Uadn(CU, VIWIn(CU,VIW) +g[C((a® + B?)(eg (U, U)§

—n(U)U) + (§B — 2aBn(U))$pU + (§a)U

+eag(U,U)U — (Ua)¢ — (Ua)n(U)U,VIW,&]
+g[C(U, (& + B?)(eg(U,V)§ —n(V)U)
+(¢B = 2aBn(V))pU + a)U + ealg(U, VIV — Ua)é — (Ua)n(V)V,W),¢]

+9 [cW,V) ((@ + B2)(eg(U, W)§ = n(WIU) + (£ — 2afn(W))pU + Ea)U +
eagg(UWIW — Ua)§ — UanWIW ), | =0 (5.8)

Taking an orthogonal frame in the equation (5.8) over U, we obtained

Y C(e,V,W,e) =0 (5.9)

and using equation (5.3) in (5.8), we have

nCEwmw) =0 (5.10)
Using equation (5.3) and (5.8) we have

C'(U,V,W,Y) +n(¥In(CU,VIW) + en(Un(C(Y,VIW) + en(V)n(C(U, V)W)
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+en(W)n(CU,V)Y) =0 (5.11)
Using equation (5.2) and (5.11), we have

C'(U,V,W,Y) +n(Y) {Gmp et = D@ + B9} (o, Winw) - g, W)

1
(n-2) [
~ S, W) +SW, WY

+en(v) -e(n = D@ + B} g, Wn() = g(r, W)

1 r
(n—2) [{(n - 1)
=S, W) + S, WY

+ en(V)

! r 2 2
(n—2) [{(n D —em—D(a"+p )} {g(V,Wn) — g(U,W)nv)

= SW, W) + SW,Wn))|

1
e s [y~ — D@ + B2} g, Yn(W) = 9w, Yn@)

— S, V)nU) + SU, Y)n(V)}] ~0 (5.12)
From equation (5.4) and (5.10), we have
S(r,2) = {Z= - e(@® + )} g(v,2) + {5 — en(e? + B (1 (2) (5.13)
Using equation (5.12) and (5.11), we have
C'(UV,W,Y)=0 (5.14)

From the above equation we can see that R. C = 0, this implies that C = 0.
Hence this condition with the help of Theorem 4.2, gives the following results:

Theorem 5.1.Ann —dimensional Weyl-semi-symmetric (e) — Lorentzian para-Sasakian manifolds
with parallelized generalized symmetric metric connection is of quasi-constant curvature.

Theorem 4.3 and equation (5.14) leads to the following result:

Corollary 5.2.Ann —dimensional Weyl-semi-symmetric (e) — Lorentzian para-Sasakian manifolds
with parallelized generalized symmetric metric connection is a Y (F),,.

Application. () — Lorentzian para-Sasakian manifolds with parallelized generalized symmetric
metric connection are used in the Newtons law of gravitational field and theory of Relativity.
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