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Oubina, J.A. [1] defined and initiated the study of Trans-
Sasakian manifolds. Blair [2], Prasad and Ojha [3], Hasan
Shahid [4] and some other authors have studied different
properties of C-R-Sub -manifolds of Trans-Sasakian
manifolds. Golab, S. [5] studied the properties of semi-
symmetric and Quarter symmetric connections in
Riemannian manifold. Yano, K. [6] has defined contact
conformal connection and studied some of its properties in
a Sasakian manifold. Mishra and Pandey [7] have studied
the properties in Quarter symmetric metric F-connections
in an almost Grayan manifold.

Result : In this paper we have defined and studied the
contact conformal connection in a Trans-Sasakian
manifold. Following the patterns of Yano [6], we have
proved that if the curvature tensor of a contact conformal
connection in an (a , 0) type Trans-Sasakian manifold
vanishes, then the contact Bochner curvature tensor also
vanishes.
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%TRODUCT]ON

et M, (n = 2m + 1) be an almost contact metric manifold endowed with a (1,1)-type

structure tensor F, a contravariant vector field T, a —1 form A associated with T and a metric
tensor ‘g’ satisfying :

F2X =— X + AX)T ..(L.1a)
FT=0 ..(1.1b)
A(FX) =0 ..(1.1c)
AT =1 ..(1.1d)
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and (X,Y) =g(X, Y) - AX)A(Y) ...(1.29)

where X & FX ...(1.2b)

and g(T, X) & A(X) ...(1.2¢)
For all C*- vector fields X, Y in M, also, a fundamental 2-form ‘F in M,, is defined as

‘FXY) =gX,Y) =-g(X,Y) = -F(Y,X) .(1.3)

Then, we call the structure bundle {F, T, A, g}an almost contact-metric structure [1]
An almost contact metric structure is called normal [1], if
(dA) (X NT + N(X,Y)=0 ...(L.4a)
where
(dA)(X,Y) = (DxA)(Y) - (DYA)(X) ,
D is the Riemannian connection in M,, . ...(1.4b)
And N(X,Y) = (Dx F)(Y) = (Dy F)(X) =(Dx F)(Y) +(DyF)(X) -(1.5)

Is Nijenhenus tensor in M, .

An almost contact metric manifold M, with structure bundle {F, T, A, g} is called a
Trans-Sasakian manifold [3] & [1], if

(DxF)(Y) = a{g(X,Y)T -A(Y)X}+B{‘F(X,Y)T -A(Y)X} ..(1.6)
where a , 3 are non -zero constants.

It can be easily seen that a Trans-Sasakian manifold is normal. In view of (1.6) one can
easily obtain in M, , the relations

N(X, Y) = 2a‘F(X,Y)T . (L7)
(dA)(X,Y) = —2a*F(X,Y) (1.8
(DxA)(Y) + (DyA)(X) = 2B{g(X,Y) ~A(Y)A(X)} (1.9
(Dx ‘F)(Y , Z) + (Dy ‘F)(Z, X) + (D2 ‘F)(X.Y) ..(1.10)
= 2B[A(Z)‘F(X,Y) +AX) F(Y, Z) +A (Y) ‘F(Z, X) ]
(DxA)(Y) = — aF(X,Y) + B{e(X,Y) ~AX)A(Y)} ..(1.11a)
(DxT) = - aX + BIX -A(X)T} ..(1.11b)

REMARK (1.1): In the above and in what follows, the letters X, Y, Z .....etc. an C*-
vector fields in M, .

eONTACT CONFORMAL CONNECTION IN A TRANS -SASAKIAN MANIFOLD

M

.
ne*

et us consider a conformal connection of the metric tensor g which induces a new

metric tensor g, given by
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X, Y) =e®g(X,Y) (2.1)
With regard to this metric tensor g, we take an affine connection B which satisfies:

(Bx9) = Bx{ €”g(X,Y)} = 26 p(X)A(Y)A(2) -(2.2)
where p isa C* -Scalar point function in M, .and

p(X) = g(P,X), ..(2.3)

being covariant derivative of the scalar p with respect to the metric tensor g,is a 1-formin M,
where contra-variant associate vector field is P,further ,we assume that the torsion tensor of
the connection B satisfies :

S(X,Y) = -2 “F(X,Y)U (2.4)

Where U is certain contra-variant vector field in M, . In view of (2.2) and (2.4), we can
easily obtain a relation between the connection B and the Riemannian connection D [6] , given

by
ByZ — DvZ +{Y-A(Y)T}p(2) +{Z-A(Z)T}p(Y) — g(Y,Z)P +u(Y)Z +u(2)Y — ‘F(Y, Z)U
where u(Xx) £fg(U,X)
Now, suppose that B is an F-connection, then
(ByF)(Z2) =0 = (DyF)(Z) +{Y-A(Y)T}p(Z) - p(2)Y + ‘F(Y,Z)P +g(Y,Z)P +u(Z)Y
+U(2){Y - AT} —9(Y, Z)u + ‘F(Y,Z)u
Using (1.6), the above relation becomes
a{g(Y, 2)T -AZ)Y} +B{‘F(Y,Z)T -A2)Y} + p(2){Y - A(Y)T}- p(2)Y + ‘F(Y,Z)P
+9(Y, 2)P +u(Z) Y+u(2){Y-A(Y)T}-9(Y, Z)u + ‘F(Y,Z)u =0
Contracting the above equation with respect to Y, we have
—2ma A(Z) +2m p(Z) - p(Z) — p(Z)+2mu(Z)-u(Z) -u(Z) +2AU)A(Z) = 0

If we put
AU)=uT)=a .(2.7)
in (2.6), then we get
w(Z) = 0A(Z) -p(2) ...(2.8a)
or U=0oT+ P

Here, we take P = Q so that q(Z) = 9(Q,2) =—p(Z) and p(Q) =q(P) =0
Then (2.8) become
w(Z) = 0A(Z) +q(Z) ..(2.93)
or U=0aT+Q ...(2.9b)
Using the equation (2.9) in (2.5), we have
BvZ =DvZ + {Y-A(Y)T}p(2) +{Z- AZ)T}p(Y) —9(Y,Z)P
+{aA(Y) +q(Y)}2) + {0A(Z) +q(2)}(Y) - ‘F(Y, Z){ oT +Q}
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Further, we suppose that B is a T-connection, then

ByT =0=DyT +p(T) {Y-A(Y)T}p(T) + a¥ ..(2.11)
Using (1.11)(b) in the above equation, we obtained

p(T) =A(P) =-p ..(2.12)
Thus, we have

Proposition (1): In a Trans-Sasakian manifold M, , the affine connection B which is an
F-T-connection and whose torsion tensor satisfies (2.4), is given by (2.10), with the conditions

u(T) =oa=A(U); p(T) = AP)=-B
and P=Q,q(Y)=-p()

gURVATURE TENSOR OF THE CONTACT CONFORMAL CONNECTION

he curvature tensor of the contact conformal connection given by (2.10) is given by
R(X,Y,Z) = BxByZ -ByBxZ- Bixv;Z ..(2.1.)

Using (2.10), (2.12), (1.1),(1.2),(1.3), (1.6) and (1.11) in the above equation and after a
straight forward computation, we obtained

R(X,Y,Z) = K(X,Y,Z) - {X-AX)T} ‘P(Y,Z) +H{Y-A(Y)T} ‘P(X,Z) ..(2.1.2)
—g(V,2)P(X) +9(X, Z)P(Y) - ‘Q(Y.2)X + ‘QX.2)Y — ‘F(Y,2)Q(X)
+ ‘F(X,2)Q(Y) — ‘FX,Y)Z — ‘F(X,Y)w(2)
+[(a? +B?) ‘F(Y,2)X-(a? +f?) ‘F(X,2)Y — 2a? ‘F(X,Y)Z]
where

‘P(Y, Z) = (Dyp)(2) +a? A(Y)A(Z) + aA(Z)q(Y) + aA(Y)q(Z2) ..(2.1.33)
~p(Y)p(2) +a(Y)a(2) +; p(P)9(7, Z)
P(Y) = DyP +a? A(Y)T + aq(Y)T + aA(Y)Q — p(Y)P ..(2.1.3b)
+q(Y)Q +3 p(P){Y — A(Y)T}

“QY, 2) = (Dva)(2) - dZ)p(Y) - a(Y)P(Z) - aAZ)p(Y) — aA(Y)p(Z)
+ %p(P) ‘F(Y,Z) ..(2.1.4a)

Q(Y) =DyQ-a(Y)P —p(Y)Q — aA(Y)p — ap(Y)T + % p(P)Y  ..(2.1.4b)
V(X,Y) = - (dg)(X,Y) = = {(Dxa)(Y) -(Dva)(X)} -+(2.1.5)
W(Z) = 2[p(2)Q —a(2)P +BA(Z)Q —Bq(Z)T] (2.1.6)

Since p(X) is a gradient vector, then
(Dxp)(Y) ~( Dyp)(X) =0 .(2.1.7)
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and consequently ‘P(X, Y) is symmetric, i.e.
‘P(X, Y) = ‘P(Y, X) ..(2.1.8)
Also, we have p(T) = -8, then
(Dyp)(T) + p(DyT) =0

or (DYP)(T) = -p[-a¥ + B{Y-A(YV)T}]
=ap(¥) - B p(Y) - BZA(Y)
or (DvP)(T) = aq(Y)- B p(Y) - B2A(Y) (2.1.9)

Which is obtained by using (1.11)(b) and q(Y) = - p(Y)
Now, from (2.1.3)(a), we get
‘P(Y, T) = (Dyp)(T) + a* A(Y) + aq(Y) + Bp(Y)
=—aq(Y) - Bp(Y) - B2A(Y) + a? A(Y) + aq(Y) + Bp(Y)

Or P(Y, T) = (a?-B>)A(Y)=P(TY) ..(2.1.10)
From which, we get
‘P(Y,T)=0=P(T,Y) ..(2.1.12)

Again, by taking covariant derivative of q(T) = 0 and using (1.11)(b), we obtain
(Dva)(T) =—-a(Dyp)(T) =—[a¥ +B{Y-A(Y)T}] =aq(¥)-Pq(Y)
= ap(Y) +aBA(Y) — Ba(Y)
Using the above equation in (2.1.4)(a),we obtain
‘Q(Y,T) = (Dva)(T) — ap(Y) +BA(Y) + Ba(Y)
= ap(Y) + aBA(Y) + Bq(Y) — ap(Y) + aBA(Y) — Bq(Y)

‘Q(Y,T) =2 aBA(Y) .(2.1.12)
Further, differentiating covariantly with respect to X, the expression
P(Z)=-a(2)
we have (Dyp)(Z) +p(DYF)(Z) + p(DyZ) = - (Dvq)(Z) — d(Dy2)

Using (1.6) here in the above equation, we get
(Dvp)(Z) +pla{e(Y.2)T ~A(Z)Y} +B{‘F(Y.Z)T ~A(Z)Y}] = - (Dva)(2)
Or
(Dvp)(Z) - oBg(Y,Z) - aA(Z)p(Y) ~ B*F(Y,Z) + BA(Z)q(Y) = - (Dva)(2)
Now, taking account of (2.1.3)(a) and (2.1.4)(a) in the above equation, we obtain
‘P(Y, Z) - aA(Y)p(Z) — aBA(Y)A(Z) —p(Y)a(Z) -a(Y)p(Z) — BAZ)q(Y)
+2p(P) F(Y.Z) - afe(Y,2)
= - aA(Z)p(Y) - B*F(Y,Z) + BA(Z)q(Y)
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== 'QY.2) - a(2)p(Y) - a(Y)p(Z) — aA(Z)p(Y) — aA(Y)p(Z)
+ p(P) “F(Y.Z)

Or ‘P(Y, Z) =—‘Q(Y,Z) + aPA(Y)A(Z) — 0 A(Z)p(Y) + BA(Z)q(Y) + oBg(Y,Z)
+aA(Z)p(Y) +B*F(Y,Z) - BA(Z)q(Y)
Or
‘P(Y, Z) = ‘Q(Y,Z) + apg(Y,Z) + aPA(Y)A(Z) + B*‘F(Y,Z) ..(2.1.13)
From which by barring Z, using (1.1) and (2.1.10), we get
‘Q(Y, Z) = ‘P(Y,Z) — of ‘F(Y,Z) + B29(Y,Z) — a® A(Y)A(2) ..(2.1.14)
Barring Y and using symmetricity of ‘P and (2.1.13), we obtain
‘Q(Y,Z) =-‘Q(Z,Y) + 2apg(Y,Z) also, in view of (2.1.14), we get...(2.1.15)
‘Q(Y,Z) - ‘Q(Z,Y) = - 2aP ‘F(Y,Z) ..(2.1.16)
Further, putting Y = T in (2.1.13) and using (2.1.11) also (2.1.12), we have
‘Q(T, Z) = 20PA(Z) = ‘Q(Z,T) ..(2.1.17a)
and ‘QT,Z) = —‘Q(Z, T)=0 ..(2.1.17b)
Now, putting Y =T in (2.1.5) and using (2.1.17)(a)
We can easily obtain
“V(X,T)=0 ..(2.1.18)
Also from (2.1.6), we have
w(T) =0, ..(2.1.191)
and ‘Ww(Z,T)=gw(Z), T)=0 ..(2.1.19Db)
Now, from (2.1.5) and (2.1.6), we obtain
V*=—2D,P + 4mp? ...(2.1.20a)
and w =4 (p(P) -B?) ...(2.1.20b)
where we have taken V* = F9V,;and w™ = Fdw, then, we get
V- w = -2{Dy,P +2 p(P) — 2(m+1)B?} ..(2.1.21)

Now, taking account of ‘K(X, Y, Z, U) = ‘K(Z, U, X, Y)
where, ‘K(X,Y,Z,U) & g (K(X, Y, Z), U) , we obtain from (2.1.2)
FXU){QY,Z) +'Q(Z,Y)} - ‘F(Y,U){"QX,Z) —Q(Z.X)}
+FY,2){"QX,U)t ‘Q(U.X)} — ‘FX,2){*Q(Y,U) + ‘Q(U,Y)}
+ ‘F(Z,U){V(X,Y) — ‘W(X,Y)} — ‘FEX,Y){V(Z,U) — ‘W(Z,U)} =0 ..(2.1.22)
From (2.1.22), we obtain, after a straight forward computation

403

QY,Z) +QZY) = (m+1)

AY)AZ) .(2.1.23)
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Using this in (2.1.15), we have

‘Q(Y,Z)=°Q(Y,Z) + 2apg(Y.,Z) — _Aap A(Y)A(2) ..(2.1.24)
(m+1)

Again using (2.1.23) in (2.1.22), we obtain, a after a straight forward computation

V(Z,U) —-w(Z,U) = 2im (V" = wW)FZU) ...(2.1.25)
And in consequence of (2.1.21), we also have

V(Z,U) - ‘w(Z,U) = % [DiP +2p(P) — 2(m+1)B2] ‘F(Z,U) ..(2.1.26)

Now, from (2.1.4)(a) and (2.1.5), we obtain
‘QY,Z2) - ‘QZ,Y)=-V(Y,Z) +p(P) ‘F(Y,Z) ..(2.1.27)
Using (2.1.23) in the above equation, we get
4o

“V(Y,Z) = -2 ‘Q(Z,U) + p(P) ‘F(Z,U) + —— A(Y)A(Z) .(2.1.28)
(m+1)

So, in consequence of (2.1.28), (2.1.26) gives

‘W(Z,U) =-2“Q(Z,U) + p(P) ‘F(Z,U) + Aafp A(Y)A(2)
(m+1)
+% [Di,P +2p(P) — 2(m+1)3?] ‘F(Z,U)

Or ‘w(Z,U) =-2 ‘Q(Z,U) +% [DiP +(M+2)p(P) — 2(m+1)3?] ‘F(Z,U)

+ 29 A2AU)  .(2129)

(m+1)
From (2.1.3)(b) after contracting it, with respect to Y, we get
P'=Dy, P+ mp(P) + a?- B2 ..(2.1.30)
Then (2.1.29) becomes

‘w(Z,U)=-2‘Q(Z,U) +%{P* +2p(P) — a?- (2m + 1)B?%} ‘F(Z,U)

+ ﬂA(U)A(z) ..(2.1.31)
(m+1)

Now, we suppose the curvature tensor with respect to the connection B vanishes, i.e.,
R(X,Y,2)=0
Then from (2.1.2), we have
KXY,Z2) = {X-AX)T} ‘P(Y,Z2) - {Y- AT} ‘P(X,2)

+9/(7.2) P(X) - gX.2DP(Y) + “QY.2)X —*QX.2)7
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+ ‘F(Y, 2)Q(X) — ‘F(X, Z)Q(Y) + ‘B(B(X,Y))Z + ‘F(X,Y)W(Z)
— [(a? +B*)F(Y,2)X- (a? +B?*)‘F(X,2)Y — 2a® ‘F(X,Y)Z] ..(2.1.32)
Now, using (2.1.32) in
‘K(X, Y, Z, U)+ K(Y, Z, X, U) + ‘K(Z, X, Y, U) =0
We obtain in consequence of the equation (2.1.14) , (2.1.23), (2.1.28) and (2.1.29)

+% [‘F(Z,U) ‘F(X,Y)+ ‘F(X, U) ‘F(Y, Z) + ‘F(Y, U) ‘F(X, 2)]

+[P" +2p(P) —a?—2(m + 1)B? +mp(P) —2m B?] ...(2.1.33)

+ (rio_‘i) [A(U)A(Z) ‘F(X,Y) + AX)A(U) ‘F(Y,Z) +A(Y)A(U) ‘F(X,Z)]
=0
Barring U in the above equation, we get
P +(m+2) p(P) —a?—B%=0 ..(2.1.34)

Using this in (2.1.31), we have

403
m+1)

‘W(Z,U)=-2 ‘Q(Z,U) - (p(P) +2 B?) ‘F(Z,U) + ( AU)AZ)  ..(2.1.35)

Barring Y in (2.1.23), we have
‘QY.,Z)+QzZ.Y) =0
Using it and (2.1.14) in (2.1.28), we get
V(Y .,2)=2 ‘P(Y,Z) - 2 a? A(Y)A(Z) — 2a B ‘F(Z,Y) +2 B%9(Z.Y)
-p(P)g(Y ,2) ...(2.1.36)
Also barring Z in (2.1.35), and using (2.1.14), we get
‘w(Z ,U)=2‘P(U,Z) - 2 a® A(U)A(Z) - 20. B ‘F(U,Z) +2 B?g(U,2)
-p(P)g(U ,2) ..(2.1.37)

Contracting with respect to the equation (2.1.32) and using (2.1.14), (2.1.36) and (2.1.37),
we obtain

Ric(Y, Z) = 2(m+2) ‘P(Y,Z) — {P" — a? +3B%IA(U)A(2)

+{ P = 3a?+78%}9(Y,2) ...(2.1.38a)
or K(Y) = 2(m+2)P(Y) — {P" + a? +3B2IA(Y)T
+{P* - a? +7B%}Y ...(2.1.38b)

Contracting which with respect to Y, we get
k= 4m+1)P" — 2(3m+2) a? +2(7Tm+2)B?

from which, we get
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L 27 _1(M+2) 0o
P = HmeD [k +2(3m+2)a?] 2(m+1)B ...(2.1.38¢)
:7L_7(m+2)[32
2(m+1)
_ 1
Where L=y [k 26m+2a’]

and k is scalar curvature
Now, using (2.1.38)(c) in (2.1.38)(a), we get

2
PY.Z) = LY.Z) — =D Avya@)

(4m+1)(m+2)
__(Am+12)p°
where ‘L(Y,Z) =— 2(m1+ 5 [ Ric(Y,Z) + (L +3a2) g(Y,2)

~ (L-a)ANY)AD)]  ...(2.1.39b)

Similarly, we obtain
‘Q(Y,Z) = ‘M(Y,Z) + of g(Y,Z) + ap A(Y)A(Z)

2 2
, (4m” +5m —4)p ‘F(Y,Z)  ..(2.1.40a)

4(m+2)(m+2)
where ‘M(Y,Z) = 1 [Ric(Y7,2) + (L +3a?) ‘F(Y,Z)] ...(2.1.40b)
2(m+2)
Now, from (2.1.38)(c) in (2.1.34), we get
__ 2y, (Om+4)p
PP =2 &) T amanme2) ~(2.141)
Now, using (2.1.41) , (2.1.40)(a) in (2.1.28)
2
VX,Y) =2 ‘MX,Y) + (L +a®)F(X,Y) _2Am=2)B" ‘F(X,Y)
(m+2) (m+2)
_20BM=D) A OAY) - 20p e(XY)  ..(2.1.42)
(m+1)
Similarly we can obtain
. 1 .~ _(4m® +12m+4)p*
w(Z,U) =2 ‘MZU) - (L +a?) ‘F(Z,U) MDme2) F(zZ,U)



62 Acta Ciencia Indica, Vol. XLV-M, No. 1 to 4 (2019)

~ 20p(m-1)
(m+1)
Now, putting results (2.1.39)(a), (2.1.40)(a), (2.1.42) and (2.1.43) in (2.1.32) , we obtain

AUAZ) - 208 g(Z,U) ...(2.1.43)

@m+$ﬁ

B Y2 o meme2)

{AY)A@)X — AX)AR)Y +AX)Tg(Y,Z) ...(2.1.44)

_AMTYX.2)} +%{g(¥ 2)X — g(X,2)Y} — ap {g(Y.D)X - g(X.2)F

+F(Y,2)X — ‘FX,2)Y + A(Y)A(Z)X — AKAD)Y +AX)T ‘F(Y.Z)
~ A(Y)T “F(X,Z) - 29(X,Y)Z — 2 “F(X,Y)Z - 2A(Z)T ‘F(X,Y) - 2AX)A(Y)Z}

40 . (2m +m- 8)[3 )
M+ {A(Z)T ‘FX,Y) + AX)A(Y)Z} —2(m M2 {‘F(Y,2)X - ‘F(X,Z)Y }

+3m(2m —3)p?

‘FX,Y)Z=0
(M+D)(m+2)

where
B (X,Y.,Z) = ‘K(X,Y,Z) + {X-A(X)T} ‘L(Y,Z) — {Y ~A(Y)T} ‘L(X,2)
+g(Y,Z)L(X) - 9(X,Z)L(Y) + ‘M(Y,2)X — ‘M(X,2)Y + ‘F(Y,Z)M(X)
— F(X,Z)M(Y) - 2{ ‘F(X,Y)M(Z) + ‘M(X,Y)Z}
+a?{ ‘F(Y,Z)X - ‘F(X,2)Y -2 ‘F(X,Y)Z} ...(2.1.45)
Here B"(X,Y,Z) is contact Bochner curvature in (o, 0) type Trans —Sasakian manifold so,
we have

Theorem (2.1.1): Let M, be an (a, 0) type Trans —Sasakian manifold equipped with
contact conformal connection given by (2.10).

If the curvature tensor with respect to this connection vanishes then contact Bochner
curvature also vanishes.

Proof: For (a, 0) type Trans —Sasakian manifold, B = 0, then from the equation (2.1.44),
we easily obtain B (X,Y,Z2) =0

Remark (2.1): Further, if we take o =— 1 and = 0, then M,, becomes Sasakian manifold
and so in a Sasakian manifold equipped with contact conformal connection (2.1.28) we obtain
the same result as in [6] obtain by K.Yano.

Further if we take o =0, then

. _ 1 . =
L(Y, 2) = 2m+2) [Ric(Y, Z) + Lg(Y, Z)]

3 _ 1 i~ 7 3

M(Y, 2) = 22 [Ric(Y, Z) + L ‘F(Y, 2)]
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Putting these results in (2.1.44), we have

K(X,Y,2) -

i) Ric(Y, Z){X - AX)T}

! Lo(Y, Z) {X-AX)T} +

212 22 Ric(X, Z){Y-A(Y)T}

Lg(X, Z){Y-A(Y)T} -

2(m+2) 2(m+2) 9, ) K(X)

+

L g(Y, 2){X-AX)T} +

2(m+2) 2(m+2) 9X, DKL)

! Lo(X, 2){Y -AY)T} -

+ Ric (7, 2)X
2(m+2) 2(m+2)

—_— L ‘F(Y,2)X + Ric(X, 2)Y + L ‘F(X,2)Y
2(m+2) 2(m+2) 2(m+2)

1

+ [ ‘F(X, Y)K(Z)+ L ‘F(X,Y) Z +Ric(X,Y)Z +L ‘F(X,Y)Z]
(m+2)

MO s v A@X - AGOAR)Y + AXITAY.2) - AT X2
2(m+1)(m+2)

5 2
+M{Q(YZ)X —g(X,2)Y} _(@m-m-§)p" { ‘F(Y,2)X - ‘F(X,Z)Y}

2(m+1)(m+2) 2(m+1)(m+2)

2
L 3mem-mB° X vyZ=0 .(2.1.46)
(m+1)(m+2)

or K(X,Y,2) - [Ric(Y,Z){X-A(X)T} —Ric(X,2){Y - A(Y)T}

2(m+2)
+ g(Y,2)K(X) — g(X,Z)K(Y) + Ric(Y, 2)X — Ric(X, 2)Y + ‘F(Y,Z)K(X)
—‘F(X,Z2) K(Y) - 2 ‘F(X,Y) K(Z) - 2 Ric(X, Y)Z ]

k

T amiDm+2) [0(7,.2){X- A(X)T} - g(X.2){Y — A(Y)T} + ‘F(Y.Z)X

(3m+8)p?

—‘F(X,2)Y - 2 ‘FX,Y)Z] “miDmi2)

[AV)AZ)X -AX)AZ)Y

(7Tm+12)B?

{9(Y.2)X -9(X,2)Y}
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_(2m* —m-8)p? ‘ 3m(2m-3)p? . > _
2(m+1)(m+2) {FY.DX - FXZ)Y } + (m+1)(m+2) FX.Y)z=0
Contacting above equation with respect to X, we get
6mp _6mp 6mp m(7m+12)B?
(m+2) AMA(Z) - m+2) 9(Y.2) + (m+2) AMA(Z) + —(m Dm2) a(Y, Z)

(m+)(Mm+2)

From which, we get

6mp 2mZB +m(2m+1)(7m+12)B+ m(3m+8)p

P (m+2) (m+2) (Mm+1)(Mm+2) (Mm+1)(m+2)
= either p=0,o0r B:_M
(6m+1)(Mm+2)

Theorem (2.1.2) : Let the curvature tensor with respect to contact conformal connection
(2.10) vanishes. ifa. = 0 then M, is either Cosymplectic manifold or (0, ) type Trans-Sasakian
manifold with

3(m+1)p

b= emsnm+2)

2EFERENCES

1. T. Tamir, "On radio-wave propagation in forest environment”, IEEE, Trans. Antennas Propagat,
Vol. AP-15, pp. 808-817, Nov. (1967).

J.A. Obina : New classes of almost contact metric structure publ. Math. 32,pp187-193 (1985).

D.E. Blair : Contact manifold in Riemannian geometric lecture note in Math. Vol. 509, Springer
Verlag, N.4(1978).

4. Prasad, S. and R.H. Ojha : C-Rsubmanifolds of Trans-Sasakian manifold, Indian Journal of pure
and Applied Math.24 (7 and 8), pp. 427-434 (1993).

5. Hasan Shahid,M.: C-R sub manifolds of Trans- Sasakian manifold, Indian Journal of pure and
Applied Math. Vol.22, pp.1007-1012 (1991).

S. Golab : On semi-symmetric and quarter symmetric linear connections; Tensor, N.S.; 29(1975)
K. Yano : On contact conformal connection; KodiaMath.Rep.,28(1976 pp.90-103.

8. Mishra, R.S. and S.N. Pandey : On quarter symmetric metric F-connections; Tensor, N.S. Vol. 31,
ppl-7 (1978).

9. Pandey, S.N. : Some contribution to Differential Geometry of differentiable manifolds, Thesis,
B.H.U.Varanasi (India) (1979).



