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Abstract

This paper presents the theory of recurrent H-curvature tensors in a Para
Sasakian manifolds. Section 1 is devoted to the study of H-curvature tensors.
Section 2 deals to the study of recurrent H-curvature tensors. In this section,
we have proved that every Para-Sasakian H-projective curvature tensor is a
Para-Sasakian manifold with recurrent H-projective curvature tensor.
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I ntroduction

The Riemannian curvature tensor RX is expressed as

Bv
A A Wy, A
(11) R aBy—fiB{a y} v{a B} {o }{u B}

L,

Wherein 3, = oloxP.

The Riemannian curvature tensor, the Ricci tensor and the
Scalar curvature satisfies the following conditions:
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2 Rropy ™ 9T apy
_ A
(1.3) Ryp =9 t Ry oy
(14) Rop = R"am =Ry
ok
(1.5) R oy =R o
A _
(1.6) R op =0
(1.7) R, oty =Roopy
(1.8) R, oy =R
(1.9) R, oy = Ragnor
(1.10) Ry = Roopp =0
_ A
(1.12) Ry =GR o
A
(1.12) Ry =8"g Ry
_ 0B
(1.13) R=g""R g,
3 A oo
(1.14) Ry R e * R yop =0
(1.15) R, oy * Rogye * Riyop =0
3 3 o
(1.16) R e R ayep R oopy =0
and
(1.17) R et Ryt Rooepy =0

Now, we define atensor SaB by

_ A

(1.18) SaB =-F o Rw,
Consequently yields
(12.19) SaB =-SBa,

A _ A
(1.20) F o SXB _'Sak F B
and

Ao_
(1.21) F*, =0.
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Definition 1.1
The Para-Sasakian H-projective curvature tensor is given by

(1.22) PAOLBY:RX 5y UMD R, SXB o8 Xy
A A
+8, F e Sy ZSByF ).

Contracting equation (1.22) by gx , we get

(1.23) P oy = Ru +{1/(n+2)}(R 9

uoch YouB ang
F o)

+S +2S
oy uB aB Ly By na

Definition 1.2
The Para-Sasakian H-conformal or Bochner curvature tensor is given by

A _ph A k A
(1.24) B OLBY_R oy +{1/(n+4)}(R SB OLB +g R

A A
9sR * S0P SaBF - yst FaBS}”

L y
+2Fg 8" HR(MDMA} G, 5 50,68, + o F
A

B_gaB y ay B
A
-FaBF Y+2FBYF OC).

Contracting equation (1.24) by gx , We get

(1.25) Buan oy +{ﬂ(n+4)}(R guB ap? w
FapRiy * Sor s> iy * Foy®upTapSy

+ ZSByFMa + ZFBySMa)-{ R/(n+2)(n+4)})(g(wgMB

- +F F -F F
gang oy up af uy Bv no

B

+g R
gav up

In this regard, we have the following theorems:

Theorem 1.1
The Para-Sasakian H-projective curvature tensor is skew-symmetric in the last two

indicesi.e.
P =P

afy ayB

Pr oof
On interchanging B and y in equation (1.22), we get

A k A
1.26 PP =R+ {UM2)R SRS
(1.26) ayP oy {Une2))( ocB vy oy P
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+s oF'-s Froeas P )

af’ vy Tay B VB

From equations (1.5), (1.19) and (1.26), we obtain

(1.27) P”OWB =-[R7” S HUM2R, 5
A x

+ SocyF B -S BF y+ ZSBYF a)]

In view of equations (1.22) and (1.27), we get

st
Ban

S M
1.28 =-
(1.28) P a8y P

cry

Theorem 1.2

Show that P =P )
pafy - poayP

Pr oof
Contracting equation (1.28) by gMl , We obtain

= P

(1.29) Pp:ccﬁ'y peeys

Theorem 1.3
Prove that P}»ka[& =0

Pr oof
Contraction of equation (1.22) with regard to theindicesA and o yields

(1.30) P”wy:RK HUMR, SKB 5 KY
oo A
+S, F BSXBF +28BYF k)

From equations (1.6), (1.12), (1.19) and (1.30), we get
— k A A
(1.31) P?”m ={U(m2)} (S, F g5, o +255 )

In view of equations (1.20), (1.21) and (1.31) yields



Recurrent H-Curvature Tensorsin a Para-Sasakian Manifolds

A
(1.32) P Ny 0

Theorem 1.4
Prove that P7” + P7” + P7L =0.
afy Broa yof3

Pr oof
By virtue of equation (1.22), we get
(1.33) PP =RM 4 {UM2R, 5 R, 5
Pya " Pra Ba~ v By «
. SBaFXy'SByFka " ZSWFXB)
and
(1.34) e RXyocB HUM2DR, SXOL-RYOCSXB
" SYBFXOL-SWF;‘B +25,, F"y)
Adding equations (1.22), (1.33) and (1.34), we obtain
(1.35) P}Lan * P}LBW * P%vocB - (Rkaﬁv * RXBW * RXWB)
+{1U(n+2)} (ROWSKB-ROLBSXY ¥ SOWFKB-SOLB ny
. ZSByFkoc ¥ RBaéky-RByéxa ¥ SBaFXy_SByFXOL
¥ staFkB +RYBE‘>}”OL-RYOL67”B +SYBF7”OL-SWFXB +2S_

From equations (1.4), (1.14) and (1.35), we get
(1.36) P}”OLBY ¥ P}”Bya + P”mB = {U(n+2)} (SOWFX

A A A A A
+2S F* +s, F*-s F* +25 F' +S
By a Ba vy Py « yaoo B TYB

A

s Fro+2s FM)
Yo ap” y

B B

In view of equations (1.19) and (1.36) yields
(137) P}”OLBY ¥ P}”Bya ¥ P”mB =0

S F

BaB v

F
o

129
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i.e

A s
(138) ¥ o
Theorem 1.5
Prove that

P +P +P =
poBy - ppya  pyop

Pr oof

Contracting equation (1.37) by ng , We obtain

(1.39) Pmﬁﬁr ¥ Pp:ﬁ*:rﬂ % Pw:rcxﬁ &
i.e

P |
(1.40) o]

Recurrent H-Curvature Tensors

Definition 2.1
The Para-Sasakian manifold is called recurrent if we have
2.1) R AR =0

afy,0 "6 " afy

for some non-zero recurrence vector Ae .
. A

Contracting R B 0

(2.2) R,3,0" Rop =0

for A andy, we get

Contracting equation (2.2) by gaB, we obtain

(2.3) R gAgR=0.

Definition 2.2
The Para-Sasakian manifold satisfies the relation

2.4) PP A P}”

apy,00
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for some non-zero recurrence vector Ae , will be called the Para-Sasakian manifold

with recurrent H-projective curvature tensor.

Definition 2.3
The Para-Sasakian manifold satisfies the relation
(2.5) B* A B  =o

ofy,0 "0 oy

for some non-zero recurrence vector Ae , will be called the Para-Sasakian manifold

with recurrent H-conformal or Bochner curvature tensor.
In this regard, we have the following theorems:

Theorem 2.1

If the Para-Sasakian manifold is recurrent then every Para-Sasakian H-projective
curvature tensor is a Para-Sasakian manifold with recurrent H-projective curvature
tensor.

Pr oof

Differentiating equation (1.22) covariantly with respect to xe, we get

(2.6) P”OLB%e = R"OLBy o HUM2LR, o XB 5, ea"y
+S, eFXB Syp, eFX ¥ ZSBY,GF )

From equations (1.18) and (2.6), we obtain

2.7) P”aﬁy,e = R"aB o+ {U2) " 5 Ry o sky R 5.0
i FXB Py Ryg |=X F o Rep.o oF F 5 Rey )
By virtue of equations (2 1), (2.2) and (2.7), we get

2.8) P}LaBy,G - Ae[RXOLBy +{1U(n+2)} (SKB ROW-SXY Ry

PP R_+F F R 2P

B o vy Y o €p OLFTB Rw)]

In view of equations (1.18) and (2.8), we obtain

2.9) P”(XB%e:Ae[RX HUMR, 5 5 Rug KY
A A
+ 8, PSPt ZSByF B
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From equations (1.22) and (2.9), we get

A A
(2.10) E DLB?,B_'&'B o oLy

Hence, we have the desired result.

Theorem 2.2
If the Para-Sasakian manifold is Para-Sasakian manifold with recurrent H-projective
curvature tensor then prove that

P -0

Aap,0

Pr oof
By virtue of equation (2.4), we get

2.11) P}LXOLB,O =A, P”MB

In view of equations (1.32) and (2.11), we obtai n

A
(2.12) BT

Theorem 2.3
If the Para-Sasakian manifold is Para-Sasakian manifold with recurrent H-projective
curvature tensor then prove that

4 P

oaBy.0 T ayB,0"

Pr oof
In view of equation (2.4), we obtain

(2.13) P”OLB%e =A, P}”OLBY

From equations (1.28) and (2.13), we get

(2.14) P}LaBy,G =A, P}LOWB

By virtue of equations (2.4) and (2.14), we obtain

p* s
(2.15) afy8 ' ayf,®
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