Journal of Science and Technology
ISSN: 2456-5660 Volume 3, Issue 03 (May -June 2018)

www.jst.org.in DOI: https://doi.org/10.46243/jst.2018.v3.i03.pp65- 69
Structure of symmetric tensor of type (0, 2) on the complex tangent
Bundle
Dr.B.P. Yadav

Allahabad Degree College, Allahabad

To Cite this Article Dr.B.P. Yadav' «Structure of symmetric tensor of type (0, 2) on the complex tangent
Bundle” Journal of Science and Technology, Vol. 03, Issue 03, - May-June 2018, pp65-72

Article Info

Received: 29-05-2017 Revised: 07-06-2018  Accepted: 17-06-2018 Published: 27-06-2018

Abstract

In the present paper structures of symmetric of tensors of the type (0, 2) on the complex

™

tangent bundle 2n of a complex manifold M2n has been studied.

1. Introduction
Let M be a smooth manifold and TM [1] its tangent bundle also, let Mabea complex

manifold [2] and TMan its tangent bundle [3]. Wong and Mock [4] have introduced the
concept of M-tensor and M-connection on TM. In the paper [5] they have used these
concepts to study the symmetric tensors of the type (0, 2) and tensor of type (1, 1) on
TM. The main of the present paper is to study the symmetric tensors of the type (0,2) on

the complex tangent bundle T™;,

Preliminaries

Let us fix our indices and notations Latin indices A,B,C,...... ,H,LJ,.....run over the range
1,2,....,20, 52 2N and a, b, c,....... ,h, 1 j,..... the range{1,2,......2n,
L2 2N } the Greek indices @, 3,7, N=n+aand N =N+a Summation over

repeated indices ins always implied when matrices are used we denote there elements by

z° Aup or P# . In each case @ denotes the row and 2 column of matrix A whose

elements are “*# will be denoted by I:Aaﬂ]
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Definition 1: An Man connections on 2n is the geometric objects determined by an

assignment to each induced chart (TU,(z,V)) of an2nx 2n matrix function
- - 7] Def
=T =[r‘,r*,r4,rﬁ}= r,,r,r,T
[ J] S [ e 4]suchthat

Flpl =P, I, -V,R
F‘2Pz =P,I,-V,R,
F3P3 =P, -V;R,

[3.5] 1ﬂ‘4p4 = P4F4 -V, I:)4

I are components of the Mz connections. (Tv:Te) and (T2 1) are pure and

M

Here

hybrid parts of the ™20 connections respectively.

Definition2:

M ™

A pure "2n-tensor of type (r, s) on the complex tangent bundle "™ 2n is the geometric

object determined by an assignment to each induced chart (TU,(z,V)) of a set of 2n""

(AP

ir
functions ~ s (z.v) that behave like the components of the tensor of type (r, s) on

L o . . . . . . [T ir i1 ir [T ir
[ I s Iy [T I [/ I | _ 37 _ 7 _ '
Sjl‘ Jsr = Sjl """"" Js Sjl --------- s Mt Js pi1’ is' i1 i pi1' is'ON TU mTU

2. Symmetric Tensors of the type (0, 2) on Mzn

Let G be a non-zero symmetric tensor of the type (0, 2) on the complex tangent bundle ™,

of a complex manifold Man which at present is not assumed to be of full rank or even of the

same rank everywhere on ™0 and let T bean M
on TU in pure and hybrid parts as

2n -connection. Then we can express G

G= aija)i R’ +aijcoi R’ +aﬁa)i R +aﬁa)i R’

Jrhjia)i ® o' ®%a)®a)j+ hﬁa)i ®w + hﬁa)T ® o’
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+hija); Rw' + hﬁa)} Rw' + hifa)} QR + hifa)} R w!

+Cija)i R ' +Cﬁa)i R o’ +Cﬁa)i R +h-0' ® w’
I

Where [wa ] is the co-frame on TU adoptedto I’ and 2~ 2 ] h= [h, and ¢~ E }are
M M

2n ,

2n -tensors of the type (0,2) on T

Relative to the Mz -connectionT” , the frame components matrix of G is

a a h" n"
*a a *h'[ E
h h* ¢ c*
o h ot ¢
Theorem?2.1: The most general symmetric tensor G of type (0, 2) on the complex bundle

™,, has matrix of the form

a+I'cC+h'T+T'h A+ T +h'T"+"h"  T'c+h' ¢ +h"

‘a+ T'cT+h' T+ T giTecr+hr+Ch L e+h Foyp
cl+h cIr +h c c

G= ¢ T+"h cC+h c c

[2.1]Where c is the M2n _tensor associated with G, I' is an M-connection and h are Mz,
tensor of the type (0, 2) on Man,

Proof: We know that the adopted frame and the natural frame are related by

o ]= o] [4,]=[ % N

{ I 0} . { I 0}
N = N =
Where rol -

M

Relative to "'2n -connection, the frame components matrix of G is
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a a h' n"

*a a *ht Ht
h B ¢ ¢
'h h ¢ ¢

The tensor G can also be uniquely expressed as the following sum of three symmetric tensors
of the type (0, 2) on TMz,

a-c a -c¢ 00 c+Il'clr’ ¢ +I'c¢T” TI'c TI''c¢
‘a-c a-c¢ 0 0| |[c+T'cT ¢iTecr T'C T
0 0 00 cr cr c c
0 0 0 0], T cr © ¢

hTC+T'h K +T"h" h'+ h"
"Wr+Th hWr+rCh h R
h h* 0 0

* —_

+ h h 0 O

Let I be another M., -connection and

- e e
a h h
* —- * _t —t
a a h p
e o
h h ¢ c

(22) c=(C,C=¢C

(2.3)
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™

These relations suggest that we can express a symmetric tensor of the type (0,2) on 2n as

. c,c .
a certain equivalence class. In fact let ( )be a symmetric Mzn tensor of type (0,2) on M.

n .

Theorem 2.2: The most general non-singular symmetric tensor of the type (0,2)on the

™

complex tangent bundle 2n_has a component matrix of the form

a+TI'cl a +Ir''c’r” r'c ¢

‘a+ T''c¢T  a4Ter TI''c Te
CF C* r* C C*
T cl ¢ c

M M

Where I' asan 2n -tensor and c is associated M., .

tensor on MZ” .

2n -connection, a is a symmetric

Proof: Suppose that G is a symmetric tensor of type (0,2) satisfying the condition of

j— 1 .
equivalence. Then there is a unique M2n connection T such that Hr =V Let [Dﬂ} is the

frame adopted to I, then G(D;,D;)=0

a 0

. It follows that the frame component matrix of G is

of the form {O J , where¢ = AG ) and a= [a” } is the symmetric M2n _tensor determined

by =G(D,.D) H. =V

and is therefore the restriction of G to Intermsof c, I'and a, we

have the theorem.
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