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Here we have taken unified structure defined by Singh and
Singh [6] and obtained some results keeping in view of
certain connections & some structure induced in suc-
manifolds.

PREL]M]NARIES

et us consider an odd dimensional real differentiable manifold V,(n =2m+1) of class
C™. Let there exists in V,, a vector valued C* function F, a C* vector T & 1 forms A
satisfying Singh & Singh [6].
(@) X =aX+cA(X)T (1D
(b) A(T)= é
() AX)=A(FX)=0
(d T=0
where a non-zero complex number and ¢ is an integer giving the following classes:
(i) (a=4i,c=1) analmost contact structure
(i) (a=1 c=-1) analmost paracontact structure
(iif) (a=4L1 c=1) analmost hyperbolic structure
Let us consider a Riemannian metric G satisfying
(@) G(X,Y)=-(a’G(X,Y)+cA(X)A(Y)), (12
() G(X,Y)=A(X)
if we consider 'F(X,Y)=G(FX,Y)=-G(X,FY),
then we have
@ 'F(X.Y)=a’F(X.Y), (13)
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(b) "F(X,Y)=="F(Y,X)
() 'F(X,Y)=—"F(X,Y)

if D is the Riemannian connection on V,, then

(D 'F)(Y,2) = (D 'F)(Y.2)
V,, is said to possess a unified structure satisfying (1.1) to (1.2) if it holds,
F(X,Y)=(DF) (V) - (Dy F)(X)
then V,, is denoted by V,," .
We see that in
F(X,Y) = (DF) (V) - (Dy A (X) =dA(X,Y)
Itis found that in V"

C
(X,Y,2)

(Dx 'F)(Y,2)=0,

where is cyclic sum.

(X,Y,2)
Ifin V,," there is also
(Dx A)(Y) +(Dy A)(X) =0
then V.” will be denoted by V™, where we get
"F(X,Y)=2(Dy A)(Y) =-2(Dy A)X(X)

Mishra considered a Nijenhuis tensor N(X,Y) as follows :

N(X,Y)=(DgY)—(DyX)+DyY —Dy X —DxY —Dy X + Dy X
;4FF1NE CONNECTION
ulf in V,, we have
(Dx F)(Y)=0

then D is called F connection.

From (2.1), using (1.1), we get

.(1.4)

.(1.5)

...(1.6)

.(1.7)

.(1.8)

..(1.9)
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a?A(DyY) = —cA(X)A(DyT)
Let
S(X,Y)=DyY —Dy X —[X,Y]
then from (1.2), (2.2) and (1.9) we have
N(X,Y)=0
Let us define
H(X,Y) = (Dy A)(X) —(Dx A)(Y) +(Dy A)(X) — (Dx A)(Y)
Y(X) = (Br F)(X) = (Dx F)(T) - (DgT).
and a(X) = (Dx A)(T) = (Dr A)(X)
From (2.4), (2.5) & (2.6) and using (Dy A)(Y) =0, the above reduces to
au(X,Y) = CA(X)A(DyT)—CA(Y)A(DgT).
If D is an F connection then from (2.4) to (2.7), we get
Y(X)=—(DgT),
and also

AX)Y (V) = A(Y)o(X) =Y (X) —a(Y).
V5w TYPE AFFINE CONNECTION

new type affine connection 'D is defined as follows
A(Y)DXT =—(Dx A)(T)T,
then from (1.1) & (3.1) and on barring, we get
a?Dy T = —cA(DYT)T,
DivX =(C:V)X,
and (VxY)def Dy X,
then from (3.1) & (3.3) & (3.4), we have
a?DivT = —CA(D; T).

Let us now take a different affine connection D° defined in V, as follows

A(Y)Dy°T =~(D§ )(Y)T
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.(2.2)

.(2.3)

.(2.4)
..(2.5)

...(2.6)

.(2.7)

(3.0

..(3.2)
...(3.3)
...(3.4)

...3.5)

...(3.6)
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and AX)(Dy °F)(Y)+(DYF)(X) =0 .37
(3.7) reduces to

W —a’DPY +cA(DYY)T,

where we have used (1.2) and (3.6).

mRE GENERALIZED AFFINE CONNECTION

- . . *
we use a more generalized from of affine connection D as follows

A(Y)DST + (DY A)(Y)T =0 .(41)
(DZF)(Y)+(DF)(Y)=0 ..(4.2)
from this on using (1.1) and replacing X by T, we get
DY = DY, ...(43)
& DY =a?D;Y +cA(DyY)T . ..(4.4)
Let us define
By Y def DY +H(X,Y)+H(X,Y), ..(4.5)
We see that
@ H(X,Y) :%{S(X,Y)+P(X,Y)+P(Y, X)}, ...(4.6)
where

(b) 9(S(Z,X),Y)=G(P(X,Y),Z),
©) P(X,Y)=AX)Y -G(X,Y)T
Thus we have
@ H(X.Y)=A{)X-g(X,Y)T, ..(4.7)
(b) H(X,Y)=P(X,Y)
also (¢) g(S(X,Y),T)=0, H(X,T)=S(X,T).
If we define

() S(X.Y,Z) def g(S(X.Y).2), ..(4.8)

(b) H(X.,Y,Z) =g(H(X,Y),2),
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Thus we get
'S(X,Y,Z) = A(Y)g(X,Y)-AX)g(Y,Z), ...(4.9)
@) cH(X,T,Y)=-a%g(X,Y)=c'(X,T.Y), ...(4.10)
(b) cH(X,T,Y)=-a*g(X,¥Y)=c'S(X,T.Y),
() cH(X,T,Y)=-a’F(X,Y)=c'S(X,T,Y)
d) cH(X,T,Y)=-a?"F(X,Y)=c'S(X,T,Y)
Theorem (4.1) : In a manifold V,, of class C”, we have
C(Bx A)(Y) =C(Xx A)(Y) - AT F(X.Y), A1)
From (4.5), we get
BgY = DgV — A2 F(X,Y)T L(4.12)
On barring and using (1.1) and (4.6), we find
¢(Bx A)(Y) = C(Dg A)(Y) - A'G(X.Y),
further, we assume
ByY =Dy Y — A’[X,Y], ..(4.13)
and ST(X,Y)=ByY -B, X -[X,Y] (4.14)
=Dy Y — Dy X —[X,Y][1+2A?]
=S(X,Y)-2A%[X,Y].

Theorem (4.2) : In a differential manifold V,, of class C*, the connection B will the

same type as connection D.
Proof : Suppose D is F*, M" & O connection as follows
(@ (DxF)(Y)=0 ...(4.15)
(b) (D F)(Y)+(DyF)(X)=0
(©) (DxF)(Y)+(DgF)(Y)=0
keeping in view of (4.13) and (4.12) we can easily show that Bisalso F~, M~ & O type
connection. If we define

¢"(X,Y) =By Y —B, X =DyY —Dy X —2a%[X,Y] ..(4.16)
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¢ (X,Y) =S(X,Y)—-[X,Y][2a% -1] (417)

From (4.16), (1.1) and barring X,Y etc., and putting Y =T , we get

¢ (T, X) =—2a[T, X] = 2a[X,T]

%IJENHUIS TENSOK

et N(X,Y)=DgY —Dy X =Dy X —DgY + Dy X + Dy Y = Dy Y + Dy X ..(5.1)

Similarly Nijenhuis Tensor of connection B” is given by

N"(X,Y)=BgY —By X —By X —BgY +By X + ByY —ByY + B, X

Theorem (5.1) : If Nijenhuis Tensor N” and N respectively are of type B™ and D affine

connection then in V,, , we have

ANT(X,Y)) = A(N(X,Y))—2a%(A(X,Y])

From (5.1) and (5.2) using (1.1), we get

N™(X,Y) = N(X,Y) = 2a2[(X,Y]+[X,Y]-a2[X,Y]-cA[X,Y]T] (5.4

or from (5.4), using (1.1), we can write

AN (X,Y)) = A(N(X,Y)=2a%[A[X,Y]) —a’AlX,Y]+a?A[X,Y].

Thus finally we get

A(N"(X,Y)) = A(N(X,Y))—2a(A[X,Y])
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