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Abstract

The aim of this paper is to study the Conformal Para - Sasakian manifolds. Section 1 is
devoted to the conformal C - Killing vector field. Section 2 deals to D - Conformal vector

field in a Para-Sasakian manifolds.
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1. INTRODUCTION:

Definition 1.1:

If a vector field ua in a Para - Sasakian manifolds satisfies the relation

(1.1) Lu(g,g - ngnp) =2ag g - Ny Np)

then the vector field u® is called conformal C - Killing vector field. Wherein Lu is the

Lie derivative with respect to u? and a is a scalar field in a Para - Sasakian manifolds.

Definition 1.2:
If the scalar field holds the relation (1.1) then the scalar field in a Para-Sasakian
manifolds is said to be an associated scalar field with regard to the conformal C - Killing

vector field ua.

Definition 1.3:

Let u” is a conformal C - Killing vector field in a Para - Sasakian manifolds and

the vector field v% is defined in such a way

— %
(1.2) Vo~ Uyt UM
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then v% is termed special conformal C - Killing vector field.

In a Para - Sasakian manifolds, we have [8]:

(1.3) e = g%y
(1.4) e = g%y
(1.5) 0%g=Vg&"
(1.6) 005 = Vo Mg
(1.7) 0up =80 %5
(1.8) O = ¥po
(1.9) gn, =1

(110) ¢% P-o

(1.11) ¢°‘B n, =0
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(1.12) Lunafa=0
(1.13) fa=Vaf
(1.14) f=naua

(115) Lug®=- (fyehe”

And

(116) R 5 P (n-Dn_ .

In a special conformal C - Killing vector field, we have [3]:

(1.17) VOLuB + VBuOL = 2{ux(¢xanB+ ¢mna) + a(gaﬁ-naﬂﬁ)}

and

(1.18) vPv ua+2Duna

B " Rap

- = *
+ 4ua +2(n l)aa 4(n+1)u Mg, -

In this regard, we have the following theorems:
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Theorem 1.1:
In a Para - Sasakian manifolds, a special conformal C - Killing vector field

u® holds the relation

ng Lug® =- e’ -1 e,

Proof:
By virtue of equation (1.1), we have
(1.19) Lu @™ - £%eP) = 2a¢™P - ¢%eP)
In view of equations (1.15) and (1.19), we obtain
PO e 5 PP P 11 aff co.p
(120) Lug g =- 16767 ((,6" - f,67) +2a(g™" - §7CN))
Contracting equation (1.20) by Ny, and using equations (1.3) and (1.9), we get

aff _ B Vv B
(1.21) m, Lug™ =-&7(E 8" -1 &7

Theorem 1.2:

In a Para - Sasakian manifolds, a special conformal C - Killing vector field

u? satisfies the relation
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o™ b, = (12EX(V jug + V gu ).

Proof:

Contracting equation (1.17) with éa and using equation (1.10), we obtain
(1.22) i vV uB Bu )= 2{é u ¢an +a(é gOLBé n T]B)}

From equations (1.4),(1.9) and (1.22), we get

A _ o
(1.23) u ¢m =(1/2)§ (VocuB + VBua)

Theorem 1.3:

In a Para - Sasakian manifolds, a special conformal C - Killing vector field

u® holds the relation

nu® = (-1} %PV gu ) + 2D + 6%

B
+ 2(n-1)a°°aa - 4(n+1)u*}.

Proof:

Transvecting equation (1.18) by éa and using equation (1.9), we obtain

(1.24) e%vPy u )+ 'R u®+2Du+ 4§aua

B of
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+ 2(n-1)a°‘aa = 4(n+1)u*

In view of equations (1.16) and (1.24), we get

(1.25) m_u®= {1(n-1)} (X (VPVgu )+ 2Du+4e%

B
+ 2(n-1)a°°aa - 4(n+1)u*}.

2. D - CONFORMAL VECTOR FIELD IN A PARA - SASAKIAN
MANIFOLDS :
Definition 2.1:

If a vector field u® satisfies the following relations

(2.1) Lu (gaB - nanB) = 2b(gOLB - naﬂﬁ)
and
(2.2) Lu Ny, = Mg,

then the wvector field ua in Para - Sasakian manifold is said to be D-conformal vector

field with an associated function b.

Definition 2.2:
If o is constant in the definition (2.1) then D - conformal vector field is said to
be D - homothetic vector field.

By the definition of D - conformal vector field, it is easy to verify
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(23) Lu (%P - £%P) = 2p(g*P - e%eP)
and
(2.4) Lu&®=-ce®

In a Para - Sasakian manifolds, we have [5]:

2.5) ty, Ll g} = Vo Lung) - Lu (V).
and
(2.6) Luf, 1= (1M v (Lugg ) 4V pLugy )V (Lug o).

By virtue of equations (1.6), (1.2), (2.5) and using the relation o Vac, we get
@7) Lud, g+, Luf Mgi=ch g e,
: of A T la B o “a'P

In view of equations (1.3), (1.7), (2.1), (2.2), (2.6) and using the relations ba= Vab’

o= (CBQB )na, we obtain

2.8) Lu, 1= (1) tb,, (8 yngebg 187, n ENbT e g

NN + 20 ngE e g - § g8 + 2 gEF
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Contracting equation (2.8) by éa and using equations (1.4), (1.9) and (1.10), we

get

(2.9) Luf, gi= (1) tb,, (8 gngebg 187 -n £N-bT e g

NN +2e ngE e ng - ¢ gEF + 24 oET.

Theorem 2.1:

D - conformal vector field ua in a Para - Sasakian manifolds holds the relation

Lu ¢aB -Lu ¢Ba .

Proof:

By virtue of equation (2.7), we have

(210) Lugy, =cbg, Ny -1, Lu{BkOL},

On subtracting equation (2.10) from the equation (2.7) and using equation (1.8),

we get

(2.11) Lu ¢aB-Lu ¢Ba= CanB - CBna - nxLu{axB}Jr nxLu{Bka}
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Since {akﬁ} = {Bxa}’ then we have

(2.12) Lu ¢0€B -Lu ¢Ba = Coan - CBnoc

In view of equation (2.12) and using the fact that o (CBQB )na , we obtain
(2.13) Lu d)aB -Lu d)Ba =0

This established the theorem.

Theorem 2.2:

If ua 1s vector field of D - conformal in a Para - Sasakian manifolds then the

relation

Lu{axﬁ}- Lu{Bxa}= 0

holds good.

Proof:

On interchanging o and P in equation (2.8), then

(2.14) Lu{B"a}= (12){bg 8" n &b (875 mpeh-bligg,

NN+ 20gn &+ eTn g - g + 20 EF
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On subtracting equation (2.14) from the equation (2.8) and using equations (1.8)

- —(c. B
and the relation Co (cBi )na, we get

2.15) Lu{OL"B}- Lu{Bxa}= 0

Theorem 2.3:

D - conformal vector field ua in a Para - Sasakian manifolds holds the relation

= fBaB.

Proof:

Taking Lie-derivative in equation (1.9) on both sides, we get

(2.16) m_ Lu X+ e%Lu n, =0

In view of equations (2.2) and (2.16) and using equation (1.9), we obtain

(2.17) c=-7_ Lu e

From equations (1.9), (1.15) and (2.17), we get
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2.18) c=fB§B

REFERENCES

[1] Dr. T.S. Chauhan, Dr. Y.K. Dwivedi and Nirbhay Singh: Some problems on D-conformal
para killing vector field in P - Sasakian manifold, Shodh Hastakshep, Vol. No. I, p.
(217-223), (2011).

[2] J.C.Jeong, J.D. Lee, G.H. Oh and J.S. Pak: On the contact conformal curvature tensor,
Bulletin Korean Math. Soc.,27, p. (133-142), (1990).

[3]. K. Matsumoto: On a conformal C-killing vector field in a compact Sasakian manifold,
Tohoku Math. Journ., p. (139-144), 25, (1973).

[4]. K. Matsumoto: Conformal killing vector fields in a Para Sasakian manifold, J. Korean
Math. Soc., p. (135-142),14,(1977).

[5]. K. Yano: Differential geometry on complex and almost complex spaces, Pergamon Press,
(1965).

[6]. K. Yano and S. Bochner: Curvature and Betti numbers. Ann. AndnMath. Stud., p.(83-
105), 32, (1953).

[7]. T. Adati and K. Matsumoto: On conformally recurrent and confor-mally symmetric P -
Sasakian manifolds,TRU, Math., p. (25-32), 13, (1977).

[8]. T. Adati and T. Miyazawa: Some properties of P - Sasakian manifolds, TRU Math.,
p. (33-42), 13(1), (1977).

[9]. W. Roster : On Conformally Symmetric Ricci-Recurrent spaces, Colloquium Math.,31,87,

(1974).

Received: April, 2012



