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Abstract. In this paper, we consider N(k)-quasi Einstein manifolds satis-
fying the curvature conditions P̄ (ξ,X) · W2 = 0 and P̄ (ξ,X) · H = 0, where
P̄ , W2 and H are the pseudo projective, W2 and conharmonic curvature ten-
sors respectively. We study pseudo projectively symmetric N(k)-quasi Einstein
manifolds and show that there does not exist a pseudo projectively semisymmet-
ric N(k)-quasi Einstein manifold. Also, we construct some examples to support
the existence of such manifolds..
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§1. Introduction

An n-dimensional Riemannian or semi-Riemannian manifold M(n > 2) is said
to be an Einstein manifold if it satisfies

S =
r

n
g,(1.1)

where S and r are the Ricci tensor and the scalar curvature respectively.
Equation (1.1) is called the Einstein metric condition [1]. Einstein manifolds
are important in the study of Riemannian geometry and in general theory of
relativity. Also, Einstein manifolds form a natural subclass of various classes of
Riemannian or semi-Riemannian manifolds by a curvature condition imposed
on their Ricci tensor [1].

The notion of a quasi Einstein manifold was introduced during the study
of exact solutions to the Einstein field equations and consideration of quasi-
umbilical hypersurfaces [3]. A non-flat Riemannian manifold (M, g) is called
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a quasi Einstein manifold its Ricci tensor S satisfies

S(X,Y ) = ag(X,Y ) + bη(X)η(Y ),(1.2)

∀X,Y ∈ T (M) where a and b are smooth functions, b ̸= 0 called the associated
scalars, η is a non zero 1-form defined by

g(X, ξ) = η(X), g(ξ, ξ) = 1,(1.3)

called the associated 1-form and the unit vector field ξ is called the generator
of the manifold. Chaki [2], Guha [13], De and Ghosh [7, 8] and several other
geometers continued the study of quasi Einstein manifolds. Özgür also studied
generalized quasi Einstein manifolds [17] and super quasi Einstein manifolds
[18]. The k-nullity distribution of a Riemannian manifold M is defined as

N(k) : p → Np(k) = {Z ∈ Tp(M) : R(X,Y )Z = k[g(Y, Z)X − g(X,Z)Y ]}

for some smooth function k [24]. If the generator ξ in a quasi Einstein manifold
M belongs to some k-nullity distribution, then M is called an N(k)-quasi
Einstein manifold [19].

In an n-dimensional N(k)-quasi Einstein manifold, k is not arbitrary and
is given by [19]

k =
a+ b

n− 1
.(1.4)

Also, we have [19]

R(X,Y )ξ = k[η(Y )X − η(X)Y ],(1.5)

R(X, ξ)Y = k[η(Y )X − g(X,Y )ξ] = −R(ξ,X)Y,(1.6)

η(R(X,Y )Z) = k[g(Y, Z)η(X)− g(X,Z)η(Y )].(1.7)

In 2011, Hosseinzadeh and Taleshian [14] considered N(k)-quasi Einstein
manifolds satisfying the curvature conditions C(ξ,X) ·S = 0, C̃(ξ,X) ·S = 0,
P̄ (ξ,X) · C = 0, P (ξ,X) · C̃ = 0 and P̄ (ξ,X) · C̃ = 0, where C, C̃, P and
P̄ denote the conformal, quasi conformal, projective and pseudo projective
curvature tensor respectively. Hui and Lemence [15] studied N(k)-quasi Ein-
stein manifolds admitting W2-curvature tensor and generalized Ricci recurrent
N(k)-quasi Einstein manifolds. Chaubey [4] studied N(k)-quasi Einstein man-
ifolds satisfying the curvature conditions P (ξ,X) · W ∗ = 0, P (ξ,X) · C̃ = 0
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and pseudo Ricci symmetric quasi Einstein manifolds, where W ∗ is the m-
projective curvature tensor and C̃ is the concircular curvature tensor. N(k)-
quasi Einstein manifolds have been studied by several authors such as Tripathi
and Kim [25], De and Mallick [9], Yildiz et al. [26] and others.

This paper is organized as: After the preliminaries in Section 2, we con-
struct some examples of N(k)-quasi Einstein manifolds in Section 3. In Sec-
tion 4, we study certain properties of the pseudo projective curvature tensor
in N(k)-quasi Einstein manifolds. Also, it is shown that there is no pseudo
projective-symmetric N(k)-quasi Einstein manifold. Finally, we obtain a con-
dition for an N(k)-quasi Einstein manifold to be conharmonically pseudosym-
metric.

§2. Preliminaries

From (1.2) and (1.3), we have

r = an+ b, QX = aX + bη(X)ξ,(2.1)

S(X, ξ) = k(n− 1)η(X),(2.2)

where r is the scalar curvature and Q is the Ricci operator.
The pseudo projective curvature tensor [21], the conharmonic curvature

tensor [10] and the W2-curvature tensor [20] are defined as

P̄ (X,Y )Z = αR(X,Y )Z + β
[
S(Y, Z)X − S(X,Z)Y

]
(2.3)

− r

n

[ α

(n− 1)
+ β

][
g(Y, Z)X − g(X,Z)Y

]
where α and β are constants such that α, β ̸= 0,

H(X,Y )Z = R(X,Y )Z − 1

(n− 2)

[
S(X,Z)Y − S(Y, Z)X(2.4)

+ g(Y, Z)QX − g(X,Z)QY
]
,

W2(X,Y )Z = R(X,Y )Z − 1

(n− 1)

[
g(Y, Z)QX − g(X,Z)QY

]
,(2.5)

for arbitrary vector fields X,Y, Z.
Using equations (1.5), (1.6), (1.7), (2.1) and (2.2) in (2.3), (2.4), (2.5) we

have

P̄ (X,Y )ξ =
[β(n− 1) + α)

b

]{
η(Y )X − η(X)Y

}
,(2.6)
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P̄ (ξ,X)Y =
(α− β)

n

{
g(X,Y )ξ − η(Y )X

}
(2.7)

+ βb
{
η(Y )η(X)− η(Y )X

}
,

η(P̄ (X,Y )Z) =
(α− β)

n

{
g(Y, Z)η(X)− g(X,Z)η(Y )

}
,(2.8)

H(X,Y )ξ =
(na+ b)

(n− 1)(n− 2)

{
η(Y )X − η(X)Y

}
,(2.9)

H(ξ,X)Y =
(na+ b)

(n− 1)(n− 2)

{
g(X,Y )ξ − η(Y )X

}
,(2.10)

η(H(X,Y )Z) =
(na+ b)

(n− 1)(n− 2)

{
g(Y, Z)η(X)(2.11)

− g(X,Z)η(Y )
}
,

η(W2(X,Y )Z) = 0.(2.12)

§3. Examples of N(k)-quasi Einstein manifolds

Example 1. Consider a pseudo projectively flat quasi Einstein manifold.
Then, from (2.3), we have

αR(X,Y )Z = −β
[
S(Y, Z)X − S(X,Z)Y

]
(3.1)

+
r

n

[ α

n− 1
+ β

][
g(Y, Z)X − g(X,Z)Y

]
Using (1.1) in (3.1), we get

αR(X,Y )Z = −
{
βa− r

n

( α

n− 1
+ β

)}[
g(Y, Z)X − g(X,Z)Y

]
(3.2)

− βb
[
η(Y )η(Z)X − η(X)η(Z)Y

]
.

Replacing Z by ξ in (3.2) we have,

R(X,Y )ξ =
[ r

n(n− 1)
− βb

n

(n− 1

n

)][
η(Y )X − η(X)Y

]
,

which shows that ξ belongs to the
(

r
n(n−1) −

βb
n

(
n−1
n

))
-nullity distribution.

Therefore, we can state:
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Theorem 3.1. A pseudo projectively flat quasi Einstein manifold is an

N
(

r
n(n−1) −

βb
n

(
n−1
n

))
-quasi Einstein manifold.

Example 2. Consider a quasi Einstein manifold which is conharmonically
flat. Then by equation (2.4), we have

R(X,Y )Z =
1

(n− 2)

[
S(X,Z)Y − S(Y, Z)X(3.3)

+ g(Y, Z)QX − g(X,Z)QY
]
.

Using (1.1) and (2.1) in (3.3), we have

R(X,Y )Z =
1

(n− 2)

[
2a

{
g(Y, Z)X − g(X,Z)Y

}
+ b

{
η(Y )η(Z)X(3.4)

− η(X)η(Z)Y + g(Y, Z)η(X)ξ)− g(X,Z)η(Y )ξ
}]

.

Substituting Z = ξ, equation (3.4) reduces to

R(X,Y )ξ =
(2a+ b

n− 2

)[
η(Y )X − η(X)Y

]
,

showing that the manifold is an N
(2a+ b

n− 2

)
-quasi Einstein manifold. Thus,

we have the following theorem:

Theorem 3.2. A conharmonically flat quasi Einstein manifold is an

N
(2a+ b

n− 2

)
-quasi Einstein manifold.

Example 3. Consider the 4-dimensional Riemannian space (R4, g) en-
dowed with the metric g given by

ds2 = gijdx
idxj = (1 + 2q)[(dx1)2 + (dx2)2 + (dx3)2 + (dx4)2],(3.5)

(i, j = 1, 2, 3, 4) where q = ex
1

k2
and k is a non zero constant. Then, (R4, g) is

an N
(

q
(1+2q)3

)
-quasi Einstein manifold [11].

Example 4. Consider a Riemannian metric g on R4 = {(x1, x2, x3, x4) :
xi ∈ R} defined by

ds2 = gijdx
idxj = (x4)

4
3 [(dx1)2 + (dx2)2 + (dx3)2]− (dx4)2,(3.6)

(i, j = 1, 2, 3, 4). Then, (R4, g) is an N
(
[1−18(x4)4]

9(x4)2

)
-quasi Einstein manifold

[6].
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Example 5: A special Para-Sasakian manifold with vanishing
D-concircular curvature tensor is an N(k)-quasi Einstein manifold [6].

Example 6: A four-dimensional conformally flat perfect fluid (M4, g)

is an N
(
1
3

{
1
2r+ f(T )+8πρ+2(ρ+ p)f ′(T )

})
-quasi Einstein manifold, where

ρ is the energy density and p is the pressure [5].

Example 7: An n-dimensional conformally flat Kenmotsu manifold
equipped with Ricci soliton is an N(k)-quasi Einstein manifold [5].

Example 8: Every m-projectively flat quasi Einstein manifold is an
N
(

2a+b
2(n−1)

)
-quasi Einstein manifold [4].

§4. Pseudo projective curvature tensor in an N(k)-quasi Einstein
manifold

Theorem 4.1. An n-dimensional N(k)-quasi Einstein manifold M satisfies
the curvature condition P̄ (ξ,X) · W2 = 0 provided α = β or the manifold is
W2-flat.

Proof. Suppose M satisfies the curvature condition P̄ (ξ,X) ·W2 = 0. Then,

P̄ (ξ,X)W2(U, V )Z − W2(P̄ (ξ,X)U, V )Z −W2(U, P̄ (ξ,X)V )Z(4.1)

− W2(U, V )P̄ (ξ,X)Z = 0,

for all vector fields U, V, Z,X ∈ M .

Using (2.7) in (4.1), we have

b

[
(α− β)

n

{
W ′

2(U, V, Z,X)ξ − η(W2(U, V )Z)X(4.2)

−g(X,U)W2(ξ, V )Z + η(U)W2(X,V )Z

−g(X,V )W2(U, ξ)Z + η(V )W2(U,X)Z

−g(X,Z)W2(U, V )ξ + η(Z)W2(U, V )X
}

+β
{
η(X)η(W2(U, V )Z)ξ − η(W2(U, V )Z)X

−η(X)η(U)W2(ξ, V )Z + η(U)W2(X,V )Z

−η(X)η(V )W2(U, ξ)Z + η(V )W2(U,X)Z

−η(X)η(Z)W2(U, V )ξ + η(Z)W2(U, V )X
}]

= 0.
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Since b ̸= 0, equation (4.2) can be written as

(α− β)

n

{
W ′

2(U, V, Z,X)ξ − η(W2(U, V )Z)X(4.3)

− g(X,U)W2(ξ, V )Z + η(U)W2(X,V )Z

− g(X,V )W2(U, ξ)Z + η(V )W2(U,X)Z

− g(X,Z)W2(U, V )ξ + η(Z)W2(U, V )X
}

+ β
{
η(X)η(W2(U, V )Z)ξ − η(W2(U, V )Z)X

− η(X)η(U)W2(ξ, V )Z + η(U)W2(X,V )Z

− η(X)η(V )W2(U, ξ)Z + η(V )W2(U,X)Z

− η(X)η(Z)W2(U, V )ξ + η(Z)W2(U, V )X
}
= 0.

Taking inner product of (4.3) with respect to ξ, we have

(α− β)

n

{
W ′

2(U, V, Z,X)− η(W2(U, V )Z)η(X)(4.4)

− g(X,U)η(W2(ξ, V )Z) + η(U)η(W2(X,V )Z)

− g(X,V )η(W2(U, ξ)Z) + η(V )η(W2(U,X)Z)

− g(X,Z)η(W2(U, V )ξ) + η(Z)η(W2(U, V )X)
}

+ β
{
η(X)η(W2(U, V )Z)− η(W2(U, V )Z)η(X)

− η(X)η(U)η(W2(ξ, V )Z) + η(U)η(W2(X,V )Z)

− η(X)η(V )η(W2(U, ξ)Z) + η(V )η(W2(U,X)Z)

− η(X)η(Z)η(W2(U, V )ξ) + η(Z)η(W2(U, V )X)
}
= 0.

From (2.12) and (4.4), it follows that

(α− β)

n
W ′

2(U, V, Z,X) = 0.

Since n > 2 this implies that

α = β or W2 = 0.

This completes the proof.

Theorem 4.2. Let M be an n-dimensional N(k)-quasi Einstein manifold.
Then M satisfies the curvature condition P̄ (ξ,X) · H = 0 if α = β or the
manifold is conharmonically flat.
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Proof. Suppose M satisfies the curvature condition P̄ (ξ,X) · H = 0. Then,
we can write

P̄ (ξ,X)H(U, V )Z − H(P̄ (ξ,X)U, V )Z −H(U, P̄ (ξ,X)V )Z(4.5)

− H(U, V )P̄ (ξ,X)Z = 0.

Using (2.8) in (4.5), we have

b

[
(α− β)

n

{
H ′(U, V, Z,X)ξ − η(H(U, V )Z)X(4.6)

− g(X,U)H(ξ, V )Z + η(U)H(X,V )Z

− g(X,V )H(U, ξ)Z + η(V )H(U,X)Z

− g(X,Z)H(U, V )ξ + η(Z)H(U, V )X
}

+ β
{
η(X)η(H(U, V )Z)ξ − η(H(U, V )Z)X

− η(X)η(U)H(ξ, V )Z + η(U)H(X,V )Z

− η(X)η(V )H(U, ξ)Z + η(V )H(U,X)Z

− η(X)η(Z)H(U, V )ξ + η(Z)H(U, V )X
}]

= 0.

Since b ̸= 0, (4.6) can be written as

(α− β)

n

{
H ′(U, V, Z,X)ξ − η(H(U, V )Z)X(4.7)

− g(X,U)H(ξ, V )Z + η(U)H(X,V )Z

− g(X,V )H(U, ξ)Z + η(V )H(U,X)Z

− g(X,Z)H(U, V )ξ + η(Z)H(U, V )X
}

+ β
{
η(X)η(H(U, V )Z)ξ − η(H(U, V )Z)X

− η(X)η(U)H(ξ, V )Z + η(U)H(X,V )Z

− η(X)η(V )H(U, ξ)Z + η(V )H(U,X)Z

− η(X)η(Z)H(U, V )ξ + η(Z)H(U, V )X
}
= 0.
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Taking inner product of (4.7) with respect to ξ, we have

(α− β)

n

{
H ′(U, V, Z,X)− η(H(U, V )Z)η(X)(4.8)

− g(X,U)η(H(ξ, V )Z) + η(U)η(H(X,V )Z)

− g(X,V )η(H(U, ξ)Z) + η(V )η(H(U,X)Z)

− g(X,Z)η(H(U, V )ξ) + η(Z)η(H(U, V )X)
}

+ β
{
η(X)η(H(U, V )Z)− η(H(U, V )Z)η(X)

− η(X)η(U)η(H(ξ, V )Z) + η(U)η(H(X,V )Z)

− η(X)η(V )η(H(U, ξ)Z) + η(V )η(H(U,X)Z)

− η(X)η(Z)η(H(U, V )ξ) + η(Z)η(H(U, V )X)
}
= 0.

Using (2.10) in (4.8), we get

(α− β)

n

[
H ′(U, V, Z,X) +

(na+ b)

(n− 1)(n− 2)

{
g(X,U)g(V, Z)(4.9)

− g(X,V )g(U,Z)
}]

− β
(na+ b)

(n− 1)(n− 2)

[
η(X)η(U)g(V, Z)

− η(X)η(V )g(U,Z)
]
= 0.

Making use of (2.4) in (4.9), we obtain

(α− β)

n

[
R′(U, V, Z,X)− 1

(n− 2)

{
S(V, Z)g(X,U)(4.10)

− S(U,Z)g(X,V ) + g(V, Z)S(X,U)− g(U,Z)S(X,V )
}

+
(na+ b)

(n− 1)(n− 2)

{
g(V, Z)g(X,U)− g(U,Z)g(X,V )

}]
+ β

(na+ b)

(n− 1)(n− 2)

[
η(V )η(Z)g(X,U)− η(U)η(Z)g(X,V )

]
= 0.

Taking U = X = ei in (4.10) and summing over i, 1 ≤ i ≤ n, we get

β
(na+ b

n− 2

)
η(V )η(Z) = 0.

Since n > 2, β ̸= 0 and η ̸= 0, we have

na+ b = 0.



64 J. P. SINGH AND K. LALNUNSIAMI

Using this in (4.9), it follows that

(α− β)

n
H ′(U, V, Z,X) = 0,

⇒ α = β = 0 or H ′(U, V, Z,X) = 0,

which proves the theorem.

Definition 4.1. A Riemannian manifold is said to be semisymmetric [22, 23]
if

R ·R = 0.(4.11)

Consider an N(k)-quasi Einstein manifold which is pseudo projectively
semisymmetric. Then,

(R(X,Y ) · P̄ )(U, V )W = 0,

R(X,Y )P̄ (U, V )W − P̄ (R(X,Y )U, V )W − P̄ (U,R(X,Y )V )W(4.12)

− P̄ (U, V )R(X,Y )W = 0,

Taking inner product of (4.12) with respect to ξ, we have

g(R(X,Y )P̄ (U, V )W, ξ)− g(P̄ (R(X,Y )U, V )W, ξ)− g(P̄ (U,R(X,Y )V )W, ξ)

− g(P̄ (U, V )R(X,Y )W, ξ) = 0,

Substituting X = ξ, the above equation becomes

g(R(ξ, Y )P̄ (U, V )W, ξ)− g(P̄ (R(ξ, Y )U, V )W, ξ)− g(P̄ (U,R(ξ, Y )V )W, ξ)

− g(P̄ (U, V )R(ξ, Y )W, ξ) = 0.

Using (1.6), we have

k

[
P̄ ′(U, V,W, Y )− (α− β)

n

{
g(V,W )g(U, Y )(4.13)

− g(U,W )g(V, Y )
}]

= 0.

Assuming k ̸= 0 and making use of (2.3), (4.13) becomes

αR′(U, V,W, Y ) = −β[S(V,W )g(U, Y )− S(U,W )g(V, Y )](4.14)

+

{
r

n

( α

n− 1
+ β

)
+

(α− β)b

n

}[
g(V,W )g(U, Y )

− g(U,W )g(V, Y )
]
.
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Contracting (4.14) with respect to U and Y , we get

S(V,W ) =
[ r

n(n− 1)
+

(α− β)b

n(α+ β(n− 1))

]
g(V,W )

showing that the manifold is Einstein, which is not possible since M is an
N(k)-quasi Einstein manifold. Thus, we can state:

Theorem 4.3. There does not exist a pseudo projectively semisymmetric
N(k)-quasi Einstein manifold.

Definition 4.2. A Riemannian manifold is called a symmetric manifold [12,
16] if

(∇XR)(Y, Z)V = 0,(4.15)

where ∇ is the operator of covariant differentiation with respect to the metric
g.

Consider a pseudo projectively symmetric N(k)-quasi Einstein manifold.
Then,

(∇X P̄ ′)(Z,U, V,W ) = 0.

By virtue of (2.3), the above equation can be written as

α(∇XR′)(Z,U, V,W ) + β[(∇XS)((U, V )g(Z,W )(4.16)

− (∇XS)(Z, V )g(U,W )]− dr(X)

n

( α

n− 1
+ β

)[
g(U, V )g(Z,W )

− g(Z, V )g(U,W )
]
= 0.

Contracting (4.16) with respect to Z and W , we obtain

(∇XS)(U, V ) =
dr(X)

n
g(U, V ).(4.17)

Using (1.2) in equation (4.8), we have

da(X)g(U, V ) + db(X)η(U)η(V ) + b[(∇Xη)(U)η(V )(4.18)

+ (∇Xη)(V )η(U)] =
dr(X)

n
g(U, V ).

Substituting U = V = ξ, (4.18) becomes

dr(X) = n[da(X) + db(X)].(4.19)

Also, taking covariant derivative of (2.1) with respect to X, we obtain

dr(X) = nda(X) + db(X).(4.20)
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From equations (4.19) and (4.20), it follows that

(n− 1)db(X) = 0,

or
db(X) = 0.

which implies that b is constant. This leads to the following theorem:

Theorem 4.4. An N(k)-quasi Einstein manifold is pseudo projectively sym-
metric provided the associated scalar b is non-zero constant.

§5. Conharmonically pseudosymmetric N(k)-quasi Einstein
manifolds

Definition 5.1. An N(k)-quasi Einstein manifold is said to be conharmoni-
cally pseudosymmetric if the tensors

(R(X,Y ) ·H)(Z,W )U = R(X,Y )H(Z,W )U −H(R(X,Y )Z,W )U

−H(Z,R(X,Y )W )U −H(Z,W )R(X,Y )U

and

Q(g,H)(Z,W,U,X, Y ) = (X ∧H Y )H(Z,W )U −H((X ∧H Y )Z,W )U

−H(Z, (X ∧H Y )W )U −H(Z,W )(X ∧H Y )U

are linearly dependent, i. e.,

(R(X,Y ) ·H)(Z,W )U = LH{Q(g,H)(Z,W,U,X, Y )}(5.1)

for a smooth function LH ∈ AH = {x ∈ M : H ̸= 0 at x}, where X,Y, Z,W,U
are arbitrary.

Consider an N(k)-quasi Einstein manifold which is conharmonically pseu-
dosymmetric. Then, from equation (5.1) we have

R(X,Y )H(Z,W )U −H(R(X,Y )Z,W )U(5.2)

−H(Z,R(X,Y )W )U −H(Z,W )R(X,Y )U

= LH{(X ∧H Y )H(Z,W )U −H((X ∧H Y )Z,W )U

−H(Z, (X ∧H Y )W )U −H(Z,W )(X ∧H Y )U}.

Putting X = ξ, (5.2) becomes

R(ξ, Y )H(Z,W )U −H(R(ξ, Y )Z,W )U(5.3)

−H(Z,R(ξ, Y )W )U −H(Z,W )R(ξ, Y )U

= LH{(ξ ∧H Y )H(Z,W )U −H((ξ ∧H Y )Z,W )U

−H(Z, (ξ ∧H Y )W )U −H(Z,W )(ξ ∧H Y )U}.
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Making use of equation (1.6) in (5.3) and

(X ∧H Y )Z = g(Y, Z)X − g(X,Z)Y,

we have

(k − LH)[H ′(Z,W,U, Y )ξ − η(H(Z,W )U)Y − g(Y, Z)H(ξ,W )U

+ η(Z)H(Y,W )U − g(Y,W )H(Z, ξ)U + η(W )H(Z, Y )U

− g(Y, U)H(Z,W )ξ + η(U)H(Z,W )Y ] = 0.

Assuming k ̸= LH and taking inner product of the above equation with
respect to ξ, we have

H ′(Z,W,U, Y ) +
na+ b

(n− 1)(n− 2)

[
g(Z, Y )g(W,U)(5.4)

− g(Z,U)g(W,Y )
]
= 0.

From equations (2.4) and (5.4), we obtain

R′(Z,W,U, Y ) = a1[g(Z, Y )g(W,U)− g(Z,U)g(W,Y )]

+ a2[η(W )η(U)g(Y, Z)− η(Z)η(U)g(W,Y )

+ η(Z)η(Y )g(W,U)− η(W )η(Y )g(Z,U)],

where a1 =
a

n− 1
− b

(n− 1)(n− 2)
and a2 =

b

n− 2
. This leads to the

following theorem:

Theorem 5.1. An n-dimensional N(k)-quasi Einstein manifold which is con-
harmonically pseudosymmetric and k ̸= LH is of quasi-constant curvature.
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[19] C̈. Özgür and M. M. Tripathi, On the concircular curvature tensor of an N(k)-
quasi Einstein manifold, Math. Pannon. 18(2009), 95–100.

[20] G. P. Pokhariyal and R. S. Mishra, Curvature tensors and their relativistic sig-
nificance, Yokohama Math. J. 18(1970), 105–108.

[21] B. Prasad, A pseudo projective curvature tensor on a Riemannian manifold, Bull.
Cal. Math. Soc. 94(2002), 163–166.



CERTAIN CURVATURE PROPERTIES OF N(K)-QUASI EINSTEIN MANIFOLDS 69

[22] Z. I. Szabo, Structure theorems on Riemannian spaces satisfying R(X,Y ).R =
0, I, The local version, J. Diff. Geom. 17(1982), 531–582.

[23] Z. I. Szabo, Structure theorems on Riemannian spaces satisfying R(X,Y ), R =
0, II, Global version, Geom. Dedicata 19(1985), 65–108.

[24] S. Tanno, Ricci curvatures of contact Riemannian manifolds, Tohoku Math. J.
40(1988), 441–448.

[25] M. M. Tripathi and J. S. Kim, On N(k)-quasi Einstein manifolds, Commun.
Korean Math. Soc. 22(2007), 411–417.

[26] A. Yildiz, U. C. De, and A. Cetinkaya, On some classes of N(k)-quasi Einstein
manifolds, Proc. Nat. Acad. Sci. India Sect. A 83(2013), 239–245.

Jay Prakash Singh
Department of Mathematics and Computer Science
Mizoram University, Tanhril, Aizawl-796004, Mizoram, India
E-mail : jpsmaths@gmail.com

Kingbawl Lalnunsiami
Department of Mathematics and Computer Science
Mizoram University, Tanhril, Aizawl-796004, Mizoram, India
E-mail : siamiofficial@gmail.com


