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Abstract

The generalized co- symplectic manifold of second class was defined by Mishra, 1991 .In the present
paper some theorems related to it has been discussed.The theorems related to its Nijenhuis tensor and the
normal are also studied.

1. Introduction

Let there exit an odd-dimensional differentiable manifold M, , of differentiability class C * on which

there are defined a tensor field F of type (1,1), a vector field U and a
1- form u , satisfying for arbitrary vector fields X, Y, Z,.......

a)?—i—X:u(X)U , b X =FX), o U =0, (1.1)

d)u(X) =0 e) uU)=1, f)nis odd =2m + 1.
Then M, is called an almost contact manifold.

An Almost contact manifold M . » on which a metric tensor g satisfying

a) 'FXY)=g(XYV)=-g(X.Y), bgXU)=u(X) (12)
has been introduced is called an almost contact metric manifold
An almost contact metric manifold satisfying
(D,"F)(Y,2) =u(¥)(D,uw (Z)—u(ZMDxu) (Y) (1.3)
is called a generalized co — symplectic manifold [1]
An almost contact metric manifold on which U satisfies

a) (Dxu)()_/) =—(D)7 u)(Y) - (D, u)()_() = (1.4)
by (D= (D, u)[Y) = (D, )X . and
¢c) DyF =0

is said to be generalized co — symplectic manifold of first class or
(ngs) manifold whose equation is

(D,"F) (Y, 2)=uY) (D, u)()_() +u(2) (D} u)(Y). (1.5)
If on an alm(ist contact metric manifold U satisf_les
a) (Dxu)(Y) = (D} u)v) = (D, u)(X) = (1.6)
b) (D) (Y)=- (D} “) (Y) =—(D, u)(X) ., and
C) DUF =0

Then U is said to be of second class and the generalized co- symplectic manifold of second class has its
equation as [1]
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(D, B (v, 2)=uy) (D )@+ u @) (D, w) (X).
In generalized co- symplectic manifold of second class the Nijenhuis tensor is given by
a) NX )= (DF)(V)-(D,F)(x)- (D, F)Y) + (D, F)(X)
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b NX Y.2)=(Dg B (Y,2)-(D; H(X2)

where,

+(D,"F)(Y,Z)-(D,"F)(X,Z)

‘N(X,Y,2) = g(NX,Y),2).

An almost contact metric manifold is Normal if N (X,Y)=0 [2] where,
0

N XV =(D; B, 2)-(D; H(X2)+(D, P (Y,2)

of seco

N X.Y)= (D; 'F)(Y.2)~(D; H) (X, 2)+(D,"F)(Y,Z)
0

1. Some Theorems on generalized Co — Symplectic manifold of second class

~(D,"F)(X,Z)+u(2) {(Dy v) (Y)~(Dy u) (X)}.

Using (1.6) b) in this equation we get in generalized co — symplectic manifold

nd class

~(D,"F)(X,Z)+2u(Z) (D, u) (Y).

Theorem 2.1 - On a generalized co- symplectic manifold of second class F

u

Was killing iff
Y) (D}u) (Z) +u (X) (D; u) (Z) =0.

Proof: - We have from (1.7) -
(D,"F)(Y,2)+ (D, F) (X, 2)= uY) (D u)@)+u@) (D, u) (X)

+u(X) (D5 ) (2)+u(2)(Dy v (17)

Using (1.6) a) and (2.1) we get
(D,"F)(Y,2)+(D,"F)(X,2)=0

which proves the statement. The converse is also true.

Theorem 2.2 - On a generalized co — symplectic manifold of second class we have

'N(X,Y,Z)=d"FX,Y,Z)+2u(Z) (D, u) (Y).

Proof:

By virt

- From (1.8) b) we have

'N(X,Y,Z)—-d'F(X, Y,E)=(D} F)(Y,2)-(D; F)(X,2) - (D5 F) (X, Y).

ue of (1.7), this equation assumes the form

'N(X,Y,Z)- d'FX,Y,Z)= u(Y) (D-u) (2) +u (2) (D, u)(?)

~u(X) (D= W) ()~ u(2) (Dy v) lv)

~u(X) (D= W) —u¥) (D, v Z

Using (1.6) b) we get 2.2.

Theorem 2.3- Let us put
a) 'T(X,Y,2)=(D; F)(Y,2)+(D,"F)(Y,Z)- u(Z) (D, w)(Y)

b)

u(X) (D, u) (Y)+uZ) (D, u)(X)=0.
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Then on generalized co symplectic manifold of second class we have
a) 'T(XY,Z)- '"T(Y.X.Z) ='N(X.Y.Z) +2u(Z) (Dy v) (X) (24)
b) ' TXY,Z2)+'T(Z,Y,X)=0
Proof: - In the consequence of (2.3) a) we have
'T(X.Y.2) - 'T(YX2)= (D; F)(Y,2)+(D,"F)(Y.Z)-u@) (D u)(Y)
~(Dy B (X.2)~(Dy 'F) (X, Z) +u(Z) (Dy 0) (X)
Using (1.8) b) and (1.6) b) we get (2.4) a).
By virtue of (2.3), (1.7) and (1.6) a, b) we have
'"TX,Y,Z)=-2uwY) (D, v (Z). (2.5)
Then,
T Y,2)+'T(Z Y, X)==2u¥) (D, w(@)-2u¥)(D, wX)
Using (1.6) b) we find (2.4) b).
Theorem 2.4 - If we put
a) 'N((X,Y,Z)=0and (2.6)
b) u(Y)(Dy w)(Z) +u@)(Dyw(X)=0
Then on a generalized co- symplectic manifold of second class we have
(D, w)(Y)=0 @7
Proof: - In the consequences of (1.6) and (1.7)
"N (X,Y,Z)=0is equivalent to

u(Y) (D w)(2)+u(2) (D, u) (?) +u(2) (D~ w) (X)+uX) (D, u) ():f)
+u(Y) (D3u)( Z)+u(X)(Dyu)(Y) =0.

Using (1.6) and (2.6)b) in the above equation we get (2.7).

3. Normal Property

Theorem 2.5- The generalized co — symplectic manifold of second class is normal if
u(Y)(Dy w(2)+u(Z) (D, u)(X)=0. (2.8)

Proof: - On generalized co - symplectic manifold of second class we have
N X.V)= (Dg H(Y.2)-(D; (X, 2)+ (D, F)(Y,Z)
0

(D,"F)(X,Z)+2u(2Z) (D, u)(Y).
=u(Y) (D= ) (2)+u(2) (D, u)(}) Tu(2) (D= ) (X)

+u(X) (D, u) (Y) +u(Y) (Dzu)( Z)+u(X) (Dzu)(Y)
+2u(Z) (D, u) (Y).
Using (1.6) a, b) we get
N XY) ==2u(Y) (D, w)(2)-2uZ) (D, w)(X)

0
+2u(X) (Dyuw) (D) +2u(Z) (Dy v (Y).
Using (2.8) in this equation we get N (X,Y) =0, which is the statement.
0

Theorem 2.6- If the generalized co — symplectic manifold of second class is normal
and satisfying
u(Y)(Dy w)(Z)+ux) (D, u)(Y)=0 (2.9)
then we get
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(Dy u)(Y)=0. (2.10)
Proof:- A/ (X,Y) =0isequivalent to
0

(D 'F)(Y.2)-(D; 'F)(X,2)+(D,"F)(Y.Z)

—(D,"F)(X,Z)+2u(Z) (D, u)(Y)=0
In the consequences of (1.6) and (1.7) this equation assumes the form
2u()(Dy @) +2ux) (D, () +4u@)(Dy u)(Y)=0
Using (2.9) we get (2.10).
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