International Research Journal of Mathematics, Engineering and IT
ISSN: (2349-0322)

Association of Academic Researchers and Faculties (AARF)

Impact Factor- 5.489 Volume 7, Issue 2, February 2020

Website- www.aarf.asia, Email : editor@aarf.asia , editoraarf@gmail.com

On the Structure equation FP+ F =0

Dr. Devendra Pal
Assistant Professor (Mathematics)
Government P.G. College, Khair, Aligarh,U.P.

Abstract: In this paper, we have studied various properties of the F-Structure manifold
satisfying F° + F = 0. Nijenhuis tensor, F- structures and kernel have also been discussed.
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1. Introduction : Let M" be a differentiable manifold of class C* and F be a (1,1) tensor
of class C*, satisfying

(1.1) F°+F=0
we define operators | and m on M" by
(12) I1=-FF m=1+F®

wherel is the identity operator on M"

From (1.1) and (1.2), we have
(1.3) I+m=1, =1, m®>=m, Im=ml=0
IF=FI=F, Fm=mF=0

Theorem (1.1): Let the (1,1) tensors p and g be defined by
(14) p=m+F, qg=m-F
then p and g are invertible operators satisfying
(15) pt=q=p% q'=p=0¢° p’=¢ p’-p-q+1=0
q>-p-q+1=0, pl =-gl =F* pm=qgm = p’m = ¢’m = m,
p?l = -1 =g’

Proof : Using (1.2), (1.3) and (1.4), we have

(1.6) pg=qgp=1 thus

(17) pi=q g*=p

Also using (1.2), (1.3) and (1.4), we get

(18) p°*=q,q°=p.

From (1.7) and (1.8) we have p = q = p®, other results follow similarly.
Theorem (1.2): Let (1,1) tensors o and B be defined by

(1.9) a=1+F* B=I-F* then

(1.10) o+ p2=0,a3+2p=0=p3+2a.

Proof : Using (1.2), (1.3) and (1.9), we get
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o? = 2F* p2=-2F* Thus o®+ p2=0.

The other results follow similarly.

Theorem (1.3): Define the (1,1) tensors y and 6 by
(1.11) y=m+F8 §=m—F® then
(1.12) yl=y,and5=1

Proof : Using (1.2), (1.3) and (1.11), we get
(1.13) y=m-1, y*=1thusy'=yandd=m+1=1

Theorem (1.3) :Define the (1,1) tensors§ and 1 by
(1.14) E =m+F,n=m-F then
(1.15) & =m+F"'nm"=m+ (-1)"F"

Proof m?=m+ F?, n®=m—-Fetc
Therefore, n"=m + (-1)"F"
The other results follow similarly.
2. Nijenhuis tensor : The Nijenhuis tensors corresponding to the operators F, | and

m be defined as

(2.1) N(X,Y) = [FX,FY] + F?[X,Y] - F[FX,Y]- F[X,FY]
(2.2) Ni(X,Y) = [IX,0Y] + 1PDX, YT = 1[I, YT = 1K1Y ]
(2.3) Nm(X,Y) = [mX,mY] + m?[X,Y] — m[mX,Y] — m[X,mY]
Theorem (2.1) : Let F,l and m satisfy (1.1) and (1.2), then
(2.4) (i) N(MX,mY) = F[mX,mY]

(i) MN(mX,mY) =0

(iii) Ny (mX,MY) = [mX,mY]

(iv) Nm(IX,1Y) = m[IX,1Y]
(V) Ni(IX,1Y) =0

(Vi) Nm(mX,lY) =0
Proof : With proper replacements of X and Y in (2.1), (2.2) and (2.3) and using (1.3), we
get the results

3. Metric Structure : Let the Riemannian Metric g, be such that

(3.1) ‘F(X,Y) = g(FX,Y) is skew-symmetric. Then
(3.2) g(FX,Y) = -g(X,FY), and {F,g} is called the metric F-structure.

Theorem (3.1) : On the metric structure F satisfying (1.1), we get
(3.3)g(F*X,F*Y) = - [9(X,Y) — ‘m(X,Y)]

where

(3.4) ‘m(X,Y) = g(mX,Y) = g(X,mY).

Proof : From (1.2), (1.3) and (3.2), (3.4)

g(F*X,F*Y) = g[X,F8Y]
= g[X,-1Y]
=-g[X,(I - m)Y]
=- [g(X’Y) - ‘m(X’Y)]
4. Kernel : Let F be a (1,1) tensor, we define
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(4.1) Ker(F) ={X: FX =0}
Theorem (4.1) : For the (1,1) tensor F satisfying (1.1), we have

(4.2) KerF=KerF?=........... = Ker F°
Proof : Let X ¢ Ker F

= FX=0

= F?X =0

= X e Ker F?

(4.3) Thus, Ker FS Ker F?

Now let X € Ker F?

(4.4)= F2X =0

= FX=0

=

(4.5) F°X =0, using (1.1) in (4.5)
we have (4.6) FX=0

=Xe Ker F Thus

(4.7) Ker F°cKer F

From (4.3) and (4.7), we get

(4.8) Ker F = Ker F2

Proceeding similarly, we get (4.2)
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