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ABSTRACT

In this paper, we have studied the formation of a cyclic group generated by structure equation F 20 L F =0, where
k is a positive integer. Properties of some elements of Ma 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
L1y F*M+F=0

we define the operators  and m on M" by

12) |I==F%, m=1+F2*
where [ is the identify operator. From (1.1) and (1.2), we get
@) l+m=1, 1’=l, m’=m, Im=ml=0

FI=IF=F, mF=Fm=0,
F' 1<r<2k
~F™%* r>2k

Fr=

Theorem 1.1: For F and m satisfying (1.1) and (1.2) respectively, the set
a4 My ={m+F" 1<r<2k]

is a cyclic group of order 4k, under the multiplication (composition) operation.

Proof: We have
w5 M, :{m— F*m-F** . .m-F, m+F,.m+ FZ"}

LetmtF" " m+F°*eM,,, then r <2k,s<2k = r+s—2k <2k.

a) Closure property using (1.3), we have
) o |M+F™ if r+s<2k
(1.6) (m+F )(m+F )= _
m—F™%  if r+s>2k
m—-F"™* if r+s<2k

1.7 (m+Fr)(m—FS)= m 4 B2 if r+s>2k
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) . m+F™ if r+s<2k
@8 (m-F")(m-F*)= o
m—-F"™" if r+s>2k
Thus the product of any two elements of My is in M
(b) Associative property: Since the multiplication of arbitrary functions obeys the associative
law, therefore it holds for the elements of My also
() Existence of identity: From (1.2), we have
(1.9) m—F2 =1 .. m—F? is the identity element of Mu
(d) Existence of inverse: For r< 2k Let m+ F' € M, then we claim that (m +FE" )_1 =m-F2
since with the help of (1.3)
110 (m+F")(m-F*")=m-F* =]
Similarly
-1
(L1 (m-F") =m+F*"
Also
-1
(1.12) (m . FZk) —m-F2
-1
(1.13) (m+ F2k) =m+F%*
Thus each element in My has its multiplicative inverse.
Hence My is a group under multiplication moreover we have on using (1.3).
1 2 2k
w4 (M+F)=m+F,(m+F) =m+F?...(m+F)" =m+F*,
2k+1 2k+2
(M+F)" =m+F**=m-F,(m+F)" " =m+F*?
4k
=m-F% .. (m+F) =m+F*=m-F*=|
(115 My =<m+F>0(m+F)=4k=0(M,)
all the generators of My are of the form m + F' where t is a positive integer relatively prime to 4k.
Also
4k
(1.16) oUn+Fﬁ:o[0n+Ff}:
(4k,r)
where (a, b) denotes gcd of a and b.
Theorem 1.2:
Let p, €M, were
L17) p=m+F* g=m-—F¥, then
(1.18) (i) o(p)zo(q):4

3 1 3 2 2

(
@  pa=1,pt=q=p°, g =p=0° p°=qg
(i) p’—p-q+1=0=qg’-p-q+1I

vy pm=gm=p’m=g°’m=m

Proof: from (1.16) taking r=k we have

(1.19)

o(p)=o(m+Fk)=o[(m+F)k]=ﬁ:%:4

etc, the other parts follow similarly

© 2016, RIPA. All Rights Reserved 335



V. R. Kulli / Multiplicative Hyper-Zagreb Indices and Coindices of Graphs: Computing These Indices of... / IRIPA- 6(7), July-2016.

Remark: Let

(1.20)

Ex.1

(1.21)
(1.22)

(1.23)

(1.24)

(1.25)

(1.26)

(1.27)
(1.28)
(1.29)

Ly ={I=F* 1 =F** L I-F,1+F,. 1+F*]

Since by (1.2), | + F X =0 Thus Ly is not a group under multiplication.

Let K =1=> 2K = 2, the structure equation is
F°+F=0
|=—F?, m=1+F?

M,={l=m-F’m-F,m+F,m+F*|

The Cayley table for M is

m-F2 | m-F | m+F | m+F2

m-F2 | m-F2 | m-F | m+F | m+F?2

m-F | m-F | m+F2 | m-F?2 | m+F

m+F | m+F | m-F2 | m+F? | m-F

m+F2 | m+F2 | m+F | m-F | m-F2

From this table we have

(m+F) =m-F,

The only subgroups of M, are
H,={m-F?}, H,={m-F*m+F*},H,=M,

Ex.2: Let K =2 = 2k = 4. The structure equation is
F°+F=o,

|=—F* m=1+F*

M ={m-F*m-F°m-F*m-F,

m+F,m+F2,m+F3,m+F4}

The Caylay table for Msis

m-F* | m-F3 | m-F2 | m-F | m+F | m+F2 | m+F3 | m+F*
m-F4 | m-F* | m-F3 | m-F2 | m-F | m+F | m+F2 | m+F3 | m+F*
m-F3 | m-F3 | m-F2 | m-F | m+F* | m-F* | m+F | m+F2 | m+F3
m-F2 | m-F2 | m-F | m+F* | m+F3 | m-F3 | m-F* | m+F | m+F?
m-F | m-F | m+F* | m+F3 | m+F2 | m-F2 | m-F3 | m-F* | m+F
m+F | m+F | m-F* | m-F3 | m-F2 | m+F2 | m+F3 | m+F* | m-F
m+F2 | m+F2 | m+F | m-F* | m-F3 | m+F3 | m+F* | m-F | m-F?
m+EF | m+F3 | m+F2 | m+F | m-F* | m+F* | m-F | m-F2 | m-F3
m+F* | m+F* | m+F3 | m+F2 | m+F | m-F | m-F2 | m-F3 | m-F*

The inverses and orders of each element can be calculated easily.

© 2016, RIPA. All Rights Reserved

336



REFERENCES

1. A Bejancu

2. B. Prasad

3. F. Careres

4. Endo Hiroshi

5. H.B. Pandey & A. Kumar

6. K. Yano

7. R. Nivas & S. Yadav

8. Abhisek Singh,
Ramesh Kumar Pandey
& Sachin Khare

9. AR Vasishtha

V. R. Kulli / Multiplicative Hyper-Zagreb Indices and Coindices of Graphs: Computing These Indices of... / IRIPA- 6(7), July-2016.

On semi-invariant submanifolds of an almost contact
metric manifold. An Stiint Univ., "A.LL. Cuza" Lasi Sec. Ia
Mat. (Supplement) 1981, 17-21.

Semi-invariant submanifolds of a Lorentzian Para-sasakian
manifold, Bull Malaysian Math. Soc. (Second Series) 21
(1988), 21-26.

Linear invairant of Riemannian product manifold, Math
Proc. Cambridge Phil. Soc. 91 (1982), 99-106.

On invariant submanifolds of connect metric manifolds,
Indian J. Pure Appl. Math 22 (6) (June-1991), 449-453.
Anti-invariant submanifold of almost para contact
manifold. Prog. of Maths Volume 21(1): 1987.

On a structure defined by a tensor field f of the type (1,1)
satisfying f3+f=0. Tensor N.S., 14 (1963), 99-109.

On CR-structures and F}L (ZV + 3, 2) - HSU - structure

satisfying F® 4+ A'F? = 0, Acta Ciencia Indica, Vol.

XXXVII M, No. 4, 645 (2012).
On horizontal and complete lifts
of (1,1) tensor fields F satisfying

the structure equation F (2|( +35,S ) =0. International

Journal of Mathematics and soft computing. Vol. 6, No. 1
(2016), 143-152, ISSN 2249-3328
Modern Algebra

Source of Support: Nil, Conflict of interest: None Declared

[Copy right © 2016, RJPA. All Rights Reserved. This is an Open Access article distributed under the terms of
the International Research Journal of Pure Algebra (IRJPA), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work is properly cited.]

© 2016, RIPA. All Rights Reserved

337



