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Abstract: This paper aims at treating a study on the order of every element of higher 100, 105 and 107
orders of group for multiplication composition. But the composition in G is associative; the
multiplication composition is very significant in the order of elements of a group. We develop the order
of a group 0(G), higher order of groups in different types of order and the order of elements o(a) of a
group in real numbers. Let G be a group and let a™ € G be of infinite order n, then find Highest
Common Factor (i.e.(n, m)denotes H.C.F of nand m). The Highest Common Factor of two
numbers is the “smallest non-zero common number” which is a multiple of both the numbers.

Soo(a™) = (nn—m) , where (n, m) denotes the H.C.FF of n and m. If a € G is of order n, then there exists

an integer m for which a™ = e if m is a multiple of n, in general we use this. Then we develop orders of
elements of a cyclic group and every element of higher order of a group. After that we find out the order
of every element of a group for the higher orders of the group for being binary operation.

Keywords: Multiplication Composition, Torsion Group, H.C.F. 0(G), 0(a)

1. Introduction

We propose to study the groups of order of an element of a group, order of a group, torsion group,
mixed group subgroup, normal subgroup and the integral powers of an element of a group etc. Then we
discuss the order of every element in the higher 100, 105 and 107 orders of group for multiplication
composition. The group notation is o or *. We will frequently omit the symbol for the group operation
but we will also often write the operation as - or + when it represents multiplication or addition in a
group, and write lor O for the corresponding identity elements respectively. It’s addition +,
multiplication X or (.) is used as a binary operation. If the group operation is denoted as a multiplication,
then an element a € G is said to be order n if n is the least positive integer such that a™ = e or 0(a) <
nie,ifa"=eanda”" #+e VreNs.t. r<n.

The order of a is denoted by O(a). Ifa™ # e for any n € N, then a is said to be of zero order or
infinite order [17. Let e is the identity element in (G, +). An element a € G is said to be order n if
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NeZ" such that na = e or O(a)<n.ie,ifna=eandar+e Vr € Ns.t.0 <r <n .The order
of a is denoted by O(a). Ifna # e for any n € N, then a is said to be of zero order or infinite order
[27. The order of a group G and the orders of its elements give much information about the structure of
the group. The order of any subgroup of G divides the order of G. If H is a subgroup of G,
then ord(G) /ord(H) = [G : H], where [G : H] is called the index of H in G. This is Lagrange's
theorem; however, it is only true when G has finite order. If ord(G) = oo, the quotient ord(G) /
ord(H) is not true. We see that the order of every element of a group divides the order of the group.
For example, in the symmetric group shown above, where ord(S3) = 6, the possible orders of the
elements a, b, c. But there is no general formula relating the order of a product ab to the orders of a and
b. In fact, it is possible that both a and b have finite order while ab has infinite order, or that both a and
b have infinite order while ab has finite order. (i.e. [3-57). But here we discuss the order of groups of
higher odd, even and prime order of groups as 69, 70 and 71. Then we find out the order of every
element of a group in different types of the higher even, odd and prime order of the group for
composition [6, 7.

2. Integral Powers of an Element of a Group
2.1. Multiplication Composition [8, 97
Let (G, .) be a group. Let a € G be an arbitrary element.

By closure property, all the elements a, aa, aaa, . . .etc. belong to G.
Since the composition in G is associative. Hence aaa . . . to n factors is independent of the
manner in which the factors are grouped.

n —
If'n is a positive integer, then define a" =a.aa . . .tonfactors

a" € G, by closure property
If e is identity in G, then we define a’=e.

o (an ¥ n YL . n
If'n is a negative integer, then by define a’ = (a ) , where (a ) is the inverse of a

(a” )_l eG : '
Consequently, , since the inverse of every element of G belong to G. *-
According to the definition

(a")" =(aqa . . . to n factors)™?
—(@*fa*)a?). . . to n factors
=)

cat=(")" =@,

The following law of indices can be easily proved

(@")'=a™ vaeG and Vm nez

and a™a" =a™" VaeG and Vm neZ

a"eG

- n . . .
Thus, we defined @ for all integral values of n, positive, negative or zero.

3. Significance of the order of an element of a group
We begin this section with the following theorem, which highlights the fundamental significance of
the order of an element in a group.
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3.1. Theorem [107]

Let G be a group and let a € G be of infinite order n. Then show that O (a)¥ = ﬁ where k is any
integer and (n, k) is denoted the highest common factor of n and k.
Proof: Let o(a) = n,0(a)* = h, (n, k) = m.
Now we will prove that h = % .
We have,
o(a) =n (1)
or,a™ = e or, 0(a)* =h or, (a¥)" =e
()
or, akl = e
And, (n, k) = m
or,n =mp, k = mg ; where p and q integers and (p, q) = 1
From (2) we get,
akh = e
or, a*® = a™ or, kh = n, or, (kh) or, (mqh) or, (qh) or, (h) where (p,q)=1 (3)
Now, akP = almap
= a™P)[ By Associative law7]
= q™
= @)
= eq
or,a®? = e (4)
or, (a¥)P =e
or,o(k) =p
or,h=p (5)
or,h/p
From (8) and (5) then we get,
P=h
h="- QED
or, -

3.2. Theorem [11]
Show that the order of every element of a finite group is finite.
Proof: Let G be a finite group with multiplication composition.
Let a € G be an arbitrary element.
Now we will prove that O(a) is finite.
By closure property, all the elements a?=a. a, a®=a. a.a, . . . etc. belong to G
lLe.a, a2 a’ a* a%,a%, a’, . . . etc belong to G.
But all these elements are not distinct. Since G is finite.

. e 0 _
Let e be the identity in G, then @ = €.
Let us suppose that

a™ =a" where m>n.
=a"a"=a"a"=a’=e

=a""=e=af =e, where p=m-n>0,asm>n
Also m and n are finite and hence p is a finite positive integer.

. e P _
Now p 1s a positive integer s.t. a =€,
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This proves that
o(a) < p = finitenumber
i.e.o(a) < afinitenumber = o(a)isfinite

4. Result and Discussion

In this section we developed the result of order of every element for multiplication composition in
the higher 100, 105 and 107 orders of group for multiplication composition. We have used the three
sections such that

1. The Higher 100 Order of a Group for Multiplication Composition
il. The Higher 105 Order of a Group for Multiplication Composition
1i. The Higher 107 Order of a Group for Multiplication Composition

4.1.The Higher 100 Order of a Group for Multiplication Composition [12]
2 63 a%, ...,al% = ¢}

Find the order of every element in the multiplication group G = {a, a*, a3, a*,
Solution:

The identity element of the given group is a'%® = e = o(a) = 100 - o(a) = 100

We know that o(a™) = (nn—m) , Wwhere (n, m)denotes the H.C.F of nand m

To determine o(a?)

Here, (100, 2) = H.C.F of 100 and 2 - 0(a?) = (13302) =2 =50= o(a?) = 50
To determine o(a®)

Here, (100, 3) = H.C.F of 100 and 3 - o(a3) = (132‘0 5= ﬂ =100 = o(a?) = 100
To determine o(a*)

Here, (100, 4) = H.C.F of 100 and 4 - o(a*) = (1;;"04) ﬂ =25 = o(a*) = 25
To determine o(a>)

Here, (100, 5) = H.C.F of 100 and 5 - 0(a®) = (133" 5 @ =20 = o(a’) = 20
To determine o(a®)

Here, (100, 6) = H.C.F of 100 and 6 - 0(a®) = (1;(‘)’," 5= =2 =50= 0(a®) = 50
To determine o(a’)

Here, (100, 7) = H.C.F of 100 and 7 - o(a’) = (1;00,0 5= ﬂ =100 = o(a’) = 100
To determine o(a®)

Here, (100, 8) = H.C.F of 100 and 8 - 0(a®) = (1;00,08) = ﬂ =25 = 0(a®) = 25
To determine o(a?®)

Here, (100, 9) = H.C.F of 100 and 9 - o(a?) = (13309) =22 =100 = 0(a®) = 100

. 104, 10y _ 100 100 _ 10 _
To determineo(a*’):So that o(a*’) = 00, 10) — 10 =10=0(a'?) =10
To determine o(a'l): So that o(a?) = (1020011) ﬂ =100 = o(a'!) =100
To determineo(a'?):So that o(a'?) = (1020012) @ =25 = o0(a'?) =25
. 134, 13y _ 100 100 135 _
To determineo(a*>):So that o(a*?) = Qoo - 1 = =100 = o(a*®) =100
To determineo(a'*):So that o(a'*) = (1020014) 050> o(a'*) =50
100

=20 = 20> 0(a!®) =20

To determineo(a'®):So that o(a'®) = (100, 15) 5
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To determineo(al®):So that o(a'®) = (102?016)
To determineo(al”):So that o(a'”) = (102?017)
To determineo(a'®):So that o(a'®) = (102?018)
To determineo(a'®): So that o(al®) = (102(')019) =
To determineo(a??):So that 0(a?®) = (102(,)020)
To determineo(a?!):So that o(a?!) = (102?021)
To determineo(a??):So that o(a??) = (102(,)022)
To determineo(a?3):So thato(a®?®) = (101)(,)023)
To determineo(a®%): So that o(a?*) = (1010?024)
To determineo(a?®):So that o(a?®) = (102?025)
To determineo(a?®): So that o(a?®) = (1010?026)
To determineo(a*”):So that 0(a*’) = (101(:027) B
To determineo(a?®):So that o0(a?®) = (102?028)
To determineo(a??):So that o(a?®) = (1010(')029)
To determineo(a3°):So that 0(a3°) = (102?030)
To determineo(a3!):So that o(a3!) = (1010'?031)
To determineo(a3?):So that o(a3?) = (1010'?032)
To determineo(a3?):So that 0(a®?) = (102?033)
To determineo(a3%):So that o(a3*) = (1010?034)
To determineo(a3°):So that o(a3°) = (102?035)
To determineo(a®®): So that o(a3®) = (101)?036)
To determineo(a3”): So that 0(a%7) = (1010?037)
To determineo(a3®):So that 0(a3®) = (102?038)
To determineo(a39):So that o(a3°) = (1010(')039)
To determineo(a*?):So that o(a*°) = (102?040)
To determineo(a*!):So that o(a*!) = (102)041)
To determineo(a*?):So that o(a*?) = (102(,)042)
To determineo(a*?):So that o(a*?) = (102?043)
To determineo(a**):So that o(a**) = (102(,)044)
To determineo(a*®):So that o(a*®) = (102(,)045)

T4
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0 _ 25> o(al®) =25

=17 =100 = o(a'”) = 100
120 =50 = o(a'®) =50
= 1% =100 = 0(a™®) = 100
12000 _ 5 N O(azo) _ 5
= 1% =100 > o(a?") = 100
= % =50 = 0(a??) =50
=20 = 100 = 0(a?*) = 100
120 =25 = o(a?**) =25
=12L50=4f/0(a25)=4
120 =50 = 0(a?®) =50
= 1% = 100 = 0(a?’) = 100
120 25 = 0(a?®) =25
1% = 100 = 0(a??) = 100
= %0 =10=0(a®%) =10
22 =100 = 0(a®) = 100
120 =25=0(a®?) =25
= % =100 = 0(a®3) = 100
120 =50 = o(a®*) =50
10 =205 0(a*) =20
120 =25= 0(a®®) =25
=10 = 100 = 0(a*") = 100
= % =50 = 0(a3®) =50
=10 = 100 = 0(a*®) = 100
11000 10 = 0(a) = 10
=% =100 = o(a*!) = 100
= % =50 = o(a*') =50
=% =100 = 0(a*®) = 100
120 =25 = o(a**) = 25
=12 =20 0(a*) = 20
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To determineo(a*®):So that o(a*”) = (102?046)
To determineo(a*’):So that o(a*”) = (102(,)047)
To determineo(a*®):So that o(a*®) = (102?041)
To determineo(a*®):So that o(a*?) = (1010(,)049)
To determineo(a®?):So that 0(a®®) = (102(,)050)
To determineo(a®!):So that o(a®!) = (102?051)
To determineo(a®?):So that o(a®%) = (102(,)052)
To determineo(a®®):So thato(a®?®) = (101)?053)
To determineo(a®*):So that o(a®*) = (102?054)
To determineo(a®®):So that o(a>®) = (102?055)
To determineo(a®®):So that o(a®®) = (101(:056) =
To determineo(a®"):So that 0(a®") = (101(:057)
To determineo(a®®):So that 0(a®®) = (102?058)
To determineo(a®?):So that o(a®®) = (1010(')059)
To determineo(a®®):So that 0(a®®) = (102?060)
To determineo(a®?): So that o(a®!) = (1010?061)
To determineo(a®®):So that 0(a?) = (101(:062)
To determineo(a®?):So that 0(a®?) = (102?063)
To determineo(a®*):So that o(a®*) = (1010?064)
To determineo(a®®):So that 0(a®®) = (102?065)
To determineo(a®®):So that 0(a®®) = (102?066)
To determineo(a®”):So that 0(a®”) = (1010?067)
To determineo(a®®):So that 0(a®®) = (102?068)
To determineo(a®?):So that 0(a®®) = (1010(')069)
To determineo(a’®):So that 0(a’®) = (102?070)
To determineo(a’?):So that o(a’!) = (102)071)
To determineo(a’?):So that o(a’?) = (102(,)072)
To determineo(a’?):So that o(a’?) = (102?073)
To determineo(a’#):So that o(a’*) = (102(,)074)
To determineo(a’®):So that o(a’>) = (102(,)075)

:%: 50:>0(a46) — 50

=72 =100 = 0(a*") = 100

:%:2530((148) — 25

= 22 =100 = o(a**) = 100

— 100 _ 50y _
_50_2:’0(51 ) =2
=22 =100 = 0(a®) = 100

=10 =50 0(a%?) = 50

=100 = 0(a®*) = 100

:T: 50 = o(a®*) =50

=12 =20 0(a%) =20

% =50 = 0(a®®) =50
=22 =100 = 0(a%") = 100

=%= 50 = 0(a®®) =50

=10 =100 = 0(a*®) = 100

:12%)(’:5:0(6160):5
19— 100 = 0(a®) = 100
22 =50 = 0(a®?) = 50

=22 =100 = 0(a®®) = 100
120 =25 = 0(a®) = 25
12 =20 0(a®®) = 20
120 50 = 0(a®®) =50

= =2 =100 = 0(a®”) = 100

=2 =50= 0(a®) = 50

= =2 =100 = 0(a*®) = 100
= =10 0(a") =10

= =2=100 > 0(a’) = 100

=2 =25>0(a"?) =25

= =2=100 = 0(a”®) = 100
120 =50 = o0(a’) =50

=%=4=>0(a75)=4
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100 100

To determineo(a’®):So that o(a’®) = o079 =8 = 25° 0(a’®) =25
To determineo(a’”):So that o(a’”) = (101)(’)077) @ =100 = o(a’”) = 100
To determineo(a’®):So that o(a’®) = (102?078) = T =50=0(a’®) =50
To determineo(a’®):So that o(a’®) = (1010(,)079) = % =100 = o(a’®) = 100
To determineo(a®°):So that 0(a8°) = (101)(’)080) = % =5=0(a®) =5

To determineo(a®'):So that o(a8!) = (102?081) = % =100 = o0(a®') =100
To determineo(a®?):So that 0(a®?) = (101)(’)082) = % =50 = 0(a®?) =50
To determineo(a®3):So that 0(a®3) = (101)(’)083) 2% = 100 = 0(a%?) = 100
To determineo(a®*):So that o(a®*) = (102(,)084) 120 =25= 0(a®) =25
To determineo(a®®):So that 0(a®®) = (102?085) = T =20 = 0(a®%) =20
To determineo(a®%):So that 0(a8®) = (1010(,)086) = lzﬂ =50 = 0(a®) =50
To determineo(a®”):So that 0(a®”) = (1010(,)087) = llﬂ =100 = 0(a®”) = 100
To determineo(a®®):So that 0(a®®) = (102?088) = % =25=0(a®) =25
To determineo(a®®):So that 0(a®®) = (101()?089) 120 =100 = 0(a®) = 100
To determineo(a®°):So that 0(a’°) = 100 _1%_ 10> 0(a®®) =10

(100, 90) 10
100 _ 100

To determineo(a®!):So thato(a®') = =100 = o(a’') = 100

(100, 91)
. 92y, 92N _ 100 100 92N __
To determineo(a®4):So that o(a’*) = 00, 92 — 2 =50=0(a’*) =50
: 93y, 93y — _ 100 100 _ 93y —
To determineo(a’?):So that o(a’>) = o0, 93) — 1 100 = o(a™) = 100

To determineo(a®*):So that o(a®*) = (10100094) = % =50 = o(a®*) = 50

: 954, 95y _ _ 100 100 _ 95y —
To determineo(a’>):So that o(a’>) = o0, o5 = s 20 = o0(a’>) =20
: 9. 96y — _ 100 100 _ 96\ —
To determineo(a’®):So that o(a’®) = o0, 99 = 2 50 = 0(a’°) =50
: 97y, 97y — __ 100 100 _ 97y —
To determineo(a®’):So that o(a”’) = Qo0 o= 1 = 100 = o(a’’) = 100
To determineo(a®®):So that 0(a®®) = (10100098) 19 =50 = 0(a%) =50
: 99y. 99y _ _ 100 1_ — 99y _
To determineo(a’”):So that o(a’”) = Q00 99— 1 = 100 = o(a”’) = 100
100 100

To determineo(a'??):So that o(a'®®) = =1=o0(a') =1

(100, 100) ~ 100

4.2. The Higher 105 Order of a Group for Multiplication Composition [[18]

3 4

Find the order of every element in the multiplication group G = {a, a?, a3, a*, ..

Solution:
The identity element of the given group is a'®® = e = 0(a) = 105 = o(a) = 105

We know that o(a™) = = nm) , Where (n, m)denotes the H.C.F of nand m

To determine o(a?)
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105 105

Here, (105, 2) = H.C.F of 105and 2 - o(a?) = G- T " =105 = o(a?®) = 105
To determine o(a®) '
Here, (105, 3) = H.C.F of 105and 3 - o(a3) = (1;:53) = ﬁ =35 = 0(a3) = 35
To determine o(a*)
Here, (105, 4) = H.C.F of 105and 4 - o(a%) = (1;:54) = ﬁ =105 = o(a%) = 105
To determine o(a®) '
Here, (105, 5) = H.C.F of 105and 5 - 0o(a%) = (1;:55) = ﬁ =21 > o(a®) = 21
To determine o(a®)
Here, (105, 6) = H.C.F of 105and 6 - o(a®) = (1;:56) = ﬁ =105 = 0(a) = 105
To determine o(a’) '
Here, (107, 7) = H.C.F of 107 and 7 - o(a’) = (1;:57) = ﬁ =15 = o(a’) = 15
To determine o(a®)
Here, (105, 8) = H.C.F of 105and 8 - o(a®) = (1(}:58) 22 =105 = 0(a®) = 105
To determine o(a®) ’

105

=1% - 355 0(a% =35

Here, (105, 9) = H.C.F of 105and 9 - 0(a®) = o5, 9~ 3

To determine o(a'?)

Here, (105, 10) = H.C.F of 105 and 10 - 0(a'?) = ——=— = 12

10y _
o5, 1)~ 5 =21=0(a'’) =21

. 113, 11N 105 105 11\ _
To determine o(a*"): So that o(a**) = Qos, 10— 1 = =105 = o(a'') = 105
To determine o(a'?): So that o(a'?) = (10150512) 105 _ 355 o(a'?) = 35
. 134, 13\ 165 105 13\ _
To determine o(a*?): So that o(a™>) = Qos, - 1 - =105 = o(a*®) = 105
To determine o(a'?): So that o(a'*) = (10150514) E =15 = o(a'*) = 15
. 154, 15 _ 1(,)5 105 _ 15 _
To determine o(a*>): So that o(a*>) = o5, 15— 15 =7=0(@a">)=7
To determine o(a'®): So that o(a'®) = (10150516) 195 ~ 105 = o(a’®) = 105
: 17+, 17y _ 105 105 _ 17y —
To determine o(a'’):So that o(a'’) = Qo5 -1 = 105 = o(a'’) = 105
: 18y, 18y — _ 105 105 _ 18y —
To determine o(a*®): So that o(a*®) = Qo5 18- 3 - 35 =o0(a'®) =35
: 19y. 19y _ _ 105 105 _ 19y —
To determine o(a*?): So that o(a*®) = Qo5 1= 1 = 105 = o(a*®) = 105
. 207, 20N _ 105 105 20N\ _
To determine o(a“?): So that o(a“°) = o5, 20)— 5 = =21>=0(a*?) =21
To determine 0(a?1): So that 0(a?}) = —=— =12 — 5 5 o(a?1) = 5

(105, 21) 21
105 _ 105

To determine o(a??): So that o(a'?) = = 105 = o(a??) = 105

(105, 22)
To determine o(a?3): So that o(a?3) = (10150523) &5 =105 = 0(a??®) = 105
To determine o(a?*): So that o(a?*) = (1015(,)524) = T = 35 = o(a?**) = 35
To determine o(a??): So that o(a®®) = (10?525) = % =21=0(a?®®) =21
105

19 — 105 = 0(a?®) = 105

- 26, 26y _ _
To determine 0(a=®):So that o(a*®) = o5, 26 = 1
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To determine o(a?”): So that o(a??) =
To determine 0(a?®): So that o(a?®) =
To determine o(a??): So that o(a?°) =
To determine 0(a®?): So that 0(a3°) =
To determine o(a3): So that o(a3!) =
To determine o(a®?): So that o0(a3?) =
To determine 0(a3?): So that o(a33) =
To determine o(a3*): So that o(a3*) =
To determine o(a®%): So that o0(a3®) =
To determine 0(a3®): So that 0(a3®) =
To determine o(a®”): So that 0(a®”) =
To determine 0(a®®): So that 0(a3®) =
To determine 0(a3?): So that 0(a3°) =
To determine o0(a*?): So that o(a*®) =
To determine o(a*'): So that o(a*!) =
To determine o(a*?): So that o(a*?) =
To determine o(a*?): So that o(a*?) =
To determine o(a**): So that o(a**) =
To determine o(a*®): So that o(a*®) =
To determine o(a*®): So that o(a*”) =
To determine o(a*”): So that o(a*”) =
To determine o(a*®): So that o(a*®) =
To determine o(a*?): So that o(a*®) =
To determine 0(a®®): So that 0(a®®) =
To determine o(a®'): So that o(a®') =
To determine o(a®?): So that o(a®?) =
To determine o(a®?): So that o(a3?) =
To determine o(a’*): So that o(a®*) =
To determine 0(a®%): So that o(a®®) =

To determine 0(a>®): So that 0(a®®) =

105

(105, 27)
105

(105, 28)
105
(105, 29)
105
(105, 30)
105
(105, 31)
105

(105, 32)
105

(105, 33)
105
(105, 34)
105
(105, 35)
105

(105, 36)
105

(105, 37)
105
(105, 38)
105
(105, 39)
105
(105, 40)
105
(105, 41)
105
(105, 42)
105
(105, 43)
105
(105, 44)
105
(105, 45)
105
(105, 46)
105
(105, 47)
105
(105, 48)
105
(105, 49)
105
(105, 50)
105

(105, 51)
105

(105, 52)
105
(105, 53)
105

(105, 54) 3

105

(105, 55) 5

105
(105, 56)
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%5 =35= 0(a?’) =35

%5 =15=0(a?®) =15

105 29

——105:0(a ) =105
_E_ 30y —
== 7=0(a") =7

_ 105

— =105 = 0(a?®) = 105

125 =105 = 0(a3?) = 105
105

== 35=0(a%3®) =35

=295~ 105 = 0(a®*) = 105
105

=¥=7:>0(a35)=7
is =35=0(a%%) =35
@ =105 = 0(a37) = 105
105

— =105 = 0(a®®) = 105
T =35=0(a*?) =35
=21 o(a*) =21
22 =105 = o(a*) = 105

105 41N _

Yl =5=0(a*") =5
=21% — 105 = 0(a*®) = 105
__ 105

— =105 = o(a**) = 105
_ 1

= 05—7=>o(a45)—7

15

ﬁ =105 = 0(a*%) = 105

105

=—=105= o(a"’) = 105

105

== 35 = 0(a*®) =35

is =15= 0(a*®) =15

@ =21 = 0(a®®) = 21

= T =35 = o0(a®!) = 35
= E =105 = o(a®?) = 105

_ 105 _ =105 = 0(a’?) = 105
— =352 0(a%) =35
195 =212 0(a%) =21

=1% — 15 0(a%%) = 15

7
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To determine 0(a”): So that o(a®”) = (1015?557)
To determine o(a®®): So that 0(a®®) = (1015?558)
To determine 0(a>®): So that o(a®°) = (1015(,)559)
To determine 0(a®): So that 0(a®®) = (1015?560)
To determine 0(a®'): So that o(a®!) = (1015?551)
To determine 0(a®?): So that 0(a®?) = (1015?562)
To determine 0(a®3): So that 0(a®3) = (1015?553)
To determine 0(a®*): So that o(a®*) = (1015(,)564)
To determine 0(a®®): So that 0(a®®) = (1015?565)
To determine 0(a®®): So that 0(a®®) = (1015?566)
To determine 0(a®”): So that 0(a®”) = (1015'?567)
To determine 0(a®®): So that 0(a®®) = (1015'?568)
To determine 0(a®?): So that 0(a®®) = (1015(’)569)
To determine o(a’®): So that o(a’®) = (1015?570) =
To determine o(a’'): So that o(a’?) = (1015?571)
To determine o(a’?): So that o(a’?) = (1015(,)572)
To determine 0(a’3): So that o(a’?) = (1015'?573)
To determine o(a’%): So that o(a’*) = (1015?574)
To determine 0(a’®): So that o(a’®) = (101;575)
To determine o(a’®): So that o(a’®) = (1015?576)
To determine o(a’”): So that o(a’”) = (101;577)
To determine 0(a’®): So that o(a’®) = (101;578)
To determine o(a’®): So that o(a’®) = (1015(')579)
To determine 0(a®°): So that 0(a®°) = (101;580)
To determine o0(a®'): So that o(a8!) = (1015?581)
To determine 0(a®?): So that o(a®?) = (1015(,)582)
To determine 0(a®3): So that 0(a®?) = (1015(,)583)
To determine o(a®*): So that o(a®*) = (1015?584)
105

To determine 0(a®%): So that 0(a®®) =

105

To determine 0(a®®): So that 0(a8®) =
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(105, 85) 5

(105, 86)

= 125 =105 = 0(a%’) = 105

22 =105 = 0(a®®) = 105
1—05 =105 = 0(a®®) = 105
_ E _ 60y —
=T =7=00@a®*®)=7
105

— =105 = o0(a®') = 105

125 = 105 = 0(a%?) = 105
_ 105 _ 63y _
= =5=0(a*)=5
= £5 =105 = 0(a®*) = 105
E =21 = 0(a®®) = 21

ZTZ 35 = 0(a®®) =35

= @ =105 = 0(a?) = 105
@ =105 = 0(a%®) = 105
1—05 =105 = 0(a%%) = 105
10

105 _ 70y —
s 3=0(a’”) =3

ﬁ =105 = o(a’) = 105

125 =35=0(a’?) =35

1‘1’5 =105 = 0(a’®) = 105
ﬁ =105 = o(a’*) = 105
105 _ 75 _

ST =7=0(a>)=7
ﬁ =105 = 0(a’®) = 105
105

=== 15 = o(a’”) = 15

= 1%5 =35> 0(a’®) =35
is =105 = 0(a’®) = 105
105

— =21=0(a%) =21

= T =35=0(a®) =35

= E =105 = 0(a%?) = 105
105 _ =105 = 0(a®?) = 105
105 _ = 105 = 0(a®*) = 105

—=21=0(a®) =21

% =105 = 0(a®®) = 105
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To determine 0(a®”): So that 0(a®”) = (10150587) =1% _ 355 0(a?) =35
To determine 0(a®®): So that 0(a®®) = (10150588) is =105 = 0(a®®) = 105
To determine 0(a®?): So that 0(a®%) = (10150589) 1—05 =105 = 0(a®) = 105
: 904, 90y _ _ 105  _ & — 90y —
To determine o(a’): So that o(a’) = 105, 90) — 15 = 7=00a")=7
To determine 0(a®!): So that o(a®!) = (10150591) 1—05 =105 = o(a’!) = 105
To determine 0(a®?): So that o(a®?) = (10150592) 1(1)5 =105 = 0(a®?) = 105
. 93y, 93y _ 105 _ 105 93y _
To determine o(a’?): So that o(a’”) = Qo5 99— 3 = 31 =>0(a’?) =21
To determine 0(a®*): So that o(a®*) = (10150594) 1—05 =105 = o(a’*) = 105
To determine 0(a®?): So that o(a®®) = (10150595) & =21=o0(a®®) =21
: 967. 96y _ 105 105 _ 96y —
To determine 0(a’®): So that o(a”®) = 05, 99~ 3 = 35 = 0(a’®) =35
To determine 0(a®’): So that 0(a®’) = (10150597) = 1T05 =105 = 0(a®’) = 105
: 98y, ogy _ _ 105 _ 105 _ 98y _
To determine 0(a”): So that o(a”®) = os, 95— 7 = 15 = 0(a’®) =15
. 99y 99y _ 105 105 _ 99y _
To determine o(a’?): So that o(a”) = o5, 99)— 3 = 35=0(a’”) =35
: 100y, 100y — 105 105 _ 100y —
To determine o(a*®?): So that o(a*"?) = o5, 10— 5 = 21=0(a"") =21
: 101y, 100y — 105 105 _ 100y —
To determine o(a'®!): So that 0(a*?°) = 205, 100) = 5 21 = 0(a'??) =21
: 102y, 102y — 105 105 _ 102y —
To determine o(a*”#): So that o(a*"*) = os, 102 3 = 35=0(a'"?) =35
: 103y, 103y — 105 105 _ 103y _
To determine o(a*”?): So that o(a*">) = o5, 103 — 21 = 5=0(a"’?)=5
. 104y, 104y _ _ 105 105 _ 104y _
To determine o(a'’*): So that o(a*?*) = o5, 100 = 1 =105 = o(a'"*) = 105
To determine 0(al®%): So that 0(al®®) = —= =18 — 1 5 5(q10%) = 1

(105, 105) 105

4.8. The Higher 107 Order of a Group for Multiplication Composition [[14]

Find the order of every element in the multiplication group G = {a, a?, a3, a* ...,al% = e}
Solution:
The identity element of the given group is a'®” = e = o(a) = 107 - o(a) = 107

We know that o(a™) = = nm) , Wwhere (n, m)denotesthe H.C.F of nand m

To determine o(a?)

Here, (107, 2) = H.C.F of 107 and 2 - 0(a?) = (13372) = =107 = o(a?) = 107
To determine o(a?®)
Here, (107, 3) = H.C.F of 107 and 3 - 0(a3) = (1;;’73) =2 =107 = o(a®) = 107
To determine o(a*)
Here, (107, 4) = H.C.F of 107 and 4 - o(a*) = (1;;’74) = % =107 = o(a*) = 107

To determine o(a®)
107

Here, (107, 5) = H.C.F of 107 and 5 - o(a®) = TG % =107 = o(a®) = 107
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To determine o(a®)
Here, (107, 6) = H.C.F of 107 and 6
To determine o(a”)
Here, (107, 7) = H.C.F of 107 and 7

To determine o(a®)
Here, (107, 8) = H.C.F of 107 and 8

To determine o(a®)
Here, (107, 9) = H.C.F of 107 and 9

To determine o(al®): So thato(a'®) =
To determine o(a'!): So that o(a'!) =
To determine o(a'?): So that o(a'3) =
To determine o(a'®): So that o(a3) =
To determine o(a'?): So that o(a'*) =
To determine o(a'®): So that o(a'®) =
To determine 0(a'®): So that o(a'®) =
To determine o(a'”): So that o(a'”) =
To determine o(a'®): So that o(a'®) =
To determine o(a'®): So that o(a'®) =
To determine 0(a?°): So that 0(a?®) =
To determine o(a??): So that o(a?') =
To determine o(a??): So that o(a??) =
To determine o(a?3): So that o(a?3) =
To determine o(a?*): So that o(a?*) =
To determine o(a??): So that o(a®®) =
To determine 0(a?®): So that o(a?®) =
To determine o(a?’): So that o(a?’) =
To determine 0(a?®): So that o0(a?®) =
To determine 0(a?®): So that o(a?°) =
To determine 0(a3?): So that 0(a3°) =
To determine o(a3'): So that o(a3') =

To determine 0(a3?): So that o(a3?) =
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107 107

~o(a®) = RGN =107 = o(a®) = 107
~o(a’) = (1;;"77) = =107 = o(a”) = 107
«o(ad) = (1;;’,78) =22 =107 = o(a®) = 107
. 0(a® = (1;;’,7 5= = =107 = o(a®) = 107
% =22 =107 = 0(a'®) = 107
(1017?711) 127 =107 = o(a'l) = 107
(1017?712) = =107 = o(a'?) = 107
(1017?713) w07 _ =107 = o(a'®) = 107
(1017?714) w07 _ =107 = o(a'*) = 107
(1017?715) ﬂ =107 = o(al®) = 107
(1017?716) 1‘1’7 =107 = o(a'®) = 107
(1017?717) = =107 = o(a'’) = 107
(1017?718) 1‘1’7 =107 = o(a'®) = 107
(1017?719) 1;’7 =107 = 0(a'®) = 107
(1017?720) =7 =107 = 0(a?®) = 107
(1017?721) == =107 = o(a?!) = 107
(1017?722) =2 =107 = o(a??) = 107
(1017?723) =2 =107 = 0(a?®) = 107
(1017?724) == =107 = o(a?*) = 107
(1017?725) = =107 = 0(a®®) = 107
(1017?726) = llﬂ =107 = 0(a2®) = 107
(1017?727) =2 =107 = o(a?’) = 107
(1017?728) =2 =107 = 0(a?®) = 107
(1017?729) =22 =107 = 0(a?®) = 107
(1017?730) ﬂ =107 = 0(a3°) = 107
(1017?731) 127 =107 = o(a3!) = 107
(1017?732) =22 =107 = 0(a®?) = 107
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To determine o(a®?): So that 0(a33) =
To determine o(a3*): So that o(a3*) =
To determine o(a®%): So that o(a3!) =
To determine 0(a®®): So that 0(a3®) =
To determine 0(a3”): So that o(a3”) =
To determine o0(a®®): So that 0(a3®) =
To determine 0(a3): So that o(a3%) =
To determine o(a*®): So that o(a*?) =
To determine o(a*): So that o(a*!) =
To determine o(a*?): So that o(a*?) =
To determine o(a*?): So that o(a*?) =
To determine o(a**): So that o(a**) =
To determine o(a*?): So that o(a*®) =
To determine o(a*®): So that o(a*®) =
To determine o(a*”): So that o(a*”) =
To determine o(a*®): So that o(a*®) =
To determine o(a*?): So that o(a*®) =
To determine 0(a®°): So that 0(a®?) =
To determine o(a®): So that o(a®!) =
To determine o(a®?): So that o(a®?) =
To determine o(a®?): So that o(a®3) =
To determine o(a®%): So that o(a®*) =
To determine o(a®?): So that o(a®®) =
To determine 0(a®®): So that 0(a®®) =
To determine o(a®’): So that o(a®7) =
To determine 0(a>®): So that 0(a®?) =
To determine 0(a®?): So that 0(a®®) =
To determine 0(a®®): So that 0(a®®) =
To determine 0(a®): So that o(a®') =

To determine 0(a®?): So that o(a®?) =

107

(107, 33)
107

(107, 34)
107

(107, 35)
107

(107, 36)
107

(107, 37)
107

(107, 38)
107

(107, 39)
107

(107, 40)
107

(107, 41)
107
(107, 42)
107

(107, 43)
107

(107, 44)
107
(107, 45)
107
(107, 46)
107
(107, 47)
107

(107, 48)
107

(107, 49)
107

(107, 50)
107

(107, 51)
107
(107, 52)
107

(107, 53)
107

(107, 54)
107

(107, 55)
107

(107, 56)
107
(107, 57)
107

(107, 58)
107

(107, 59)
107

(107, 60)
107

(107, 61)
107

(107, 62)
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107

_ 107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107

107
1

1

=107 = 0(a®?) = 107
=107 = o(a®*) = 107
=107 = 0(a®®) = 107
=107 = 0(a®®) = 107
=107 = 0(a®") = 107
=107 = 0(a®®) = 107
=107 = 0(a®°) = 107
=107 = o(a*®) = 107
=107 = o(a*') = 107
=107 = o(a*?) = 107
=107 = o(a*?®) = 107
=107 = o(a**) = 107
=107 = o(a*®) = 107
=107 = o(a*®) = 107
=107 = o(a*”) = 107
=107 = o(a*®) = 107
=107 = o0(a*®) = 107
=107 = 0(a®°®) = 107
=107 = o(a®!) = 107
=107 = o(a®?) = 107
=107 = o0(a®3®) = 107
=107 = o(a®*) = 107
=107 = o(a®®) = 107
=107 = 0(a®®) = 107
=107 = o(a®’) = 107
=107 = 0(a®®) = 107
=107 = 0(a®®) = 107

%7 =107 = 0(a®®) = 107

=107 = o(a®t) = 107
=107 = 0(a%?) = 107
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To determine 0(a®?): So that 0(a®?) =
To determine 0(a®*): So that o(a®*) =
To determine 0(a®%): So that 0(a®®) =
To determine 0(a®®):So that 0(a®®) =
To determine 0(a®”): So that o(a®”) =
To determine 0(a®®): So that 0(a®®) =
To determine 0(a®®): So that 0(a®®) =
To determine o(a’®): So that o(a’®) =
To determine o(a’?): So that o(a’!) =
To determine o(a’?): So that o(a’?) =
To determine o(a’?): So that o(a’3) =
To determine o(a’%): So that o(a’*) =
To determine o(a’®): So that o(a’®) =
To determine 0(a’®): So that o(a’®) =
To determine o(a’”): So that o(a’”) =
To determine o(a’®): So that o(a’8) =
To determine o(a’?): So that o(a’®) =
To determine 0(a8°): So that 0(a®°) =
To determine o(a®'): So that o(a®') =
To determine 0(a®?): So that 0(a®?) =
To determine 0(a®3): So that 0(a®3) =
To determine o0(a®*): So that o(a®*) =
To determine 0(a®?): So that 0(a®%) =
To determine 0(a®®): So that 0(a®®) =
To determine 0(a®”): So that 0(a®”) =
To determine 0(a®®): So that 0(a®®) =
To determine 0(a®%): So that 0(a®) =
To determine 0(a®?): So that 0(a®°) =
To determine 0(a®!): So that o(a°!) =

To determine 0(a®?): So that o(a®?) =

107

(107, 63)

107

(107, 64)
107

(107, 65)
107

(107, 66)
105

(105, 67)
107

(107, 68)
107

(107, 69)
107

(107, 70)
107

(107, 71)
107

(107, 72)
107

(107, 73)
107

(107, 74)
107

(107, 75)
107

(107, 76)
107

(107, 77)
107

(107, 78)
107

(107, 79)
107

(107, 80)
107

(107, 81)
107

(107, 82)
107

(107, 83)
107

(107, 84)
107

(107, 85)
107

(107, 86)
107

(107, 87)
107

(107, 88)
107

(107, 89)
107

(107, 90)
107

(107, 91)
107

(107, 92)

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 9, No. 7: 835-850, 2025

DOI: 10.55214/25768484.v9i7.8743

© 2025 by the authors; licensee Learning Gate

% =107 = 0(a%®) = 107

= ¥ =107 = o(a®*) = 107
= % =107 = 0(a%®) = 107
= % =107 = 0(a®®) = 107
=22 =105 0(a®’) = 105
ﬂ =107 = 0(a%®) = 107
- ﬂ =107 = 0(a®®) = 107
= ﬂ =107 = 0(a’%) = 107
= ﬂ =107 = o(a’!) = 107
= ﬂ =107 = 0(a’?) = 107
= ﬂ =107 = o(a’3) = 107
ﬂ =107 = o(a’) = 107
ﬂ =107 = 0(a’®) = 107
ﬂ =107 = 0(a’®) = 107
= ﬂ =107 = o(a’?) = 107
= ﬂ =107 = o(a’®) = 107
107

=—=107 = 0(a’®) = 107
= T =107 = 0(a®") =107

= ﬂ =107 = o0(a®!) = 107
ﬂ =107 = 0(a%?) = 107
ﬂ =107 = 0(a®) = 107

= ﬂ =107 = o0(a®) = 107

= ﬂ =107 = 0(a%) = 107

=—=107 = 0(a®) = 107

= ﬂ =107 = 0(a®") = 107

= ﬂ =107 = 0(a®®) = 107
ﬂ =107 = 0(a®®) = 107
ﬂ =107 = 0(a®) = 107
107

227 = 107 = 0(a®) = 107

= T =107 = 0(a®?) = 107
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To determine 0(a®®): So that 0(a®?) = % = % =107 = 0(a®?) = 107
. 94y 94y _ 107 _ 107 _ 94y _
To determine o(a’*): So that o(a’*) = Qo7 09— 1 = 107 = o(a”*) = 107
To determine 0(a®?): So that o0(a®®) = % = % =107 = 0(a®®) = 107
To determine 0(a®®): So that 0(a’®) = % = % =107 = 0(a®®) = 107
To determine 0(a®”): So that 0(a®”) = % = $ =107 = 0(a®’) = 107
To determine 0(a®®): So that 0(a®®) = % = % =107 = 0(a®®) = 107
. 99y 99y _ 107 _ 107 _ 99y _
To determine o(a””): So that o(a”) = Qo7 99— 1 = 107 = o(a’’) = 107
To determine 0(a'°?): So that 0(a®®) = 17 19 _ 107> 0(a'®®) =107
(107, 100) 1
To determine 0(a®)): So that 0(at??) = —~ — =12 = 107 5 0(a!1) = 107
(107, 101) 1
To determine 0(a'%?): So that o(a'%?) = 17 19 _ 107> 0(a'%?) = 107
(107, 102) 1
To determine 0(a®3): So that 0(at?®) = —2 — =19 — 107 = 0(al%?) = 107
(107, 103) 1
To determine 0(a®%): So that 0(a®) = —2 — =19 — 107 = 0(al%*) = 107
(107, 104) 1
. 107 107
To determine 0(a'®®): So that o(a'%®) = Qo 105 -1 = 107 = 0(al®®) = 107
To determine 0(a'%®): So that o(a'®®) = 17 _ 107 _ 107 = o(a'®®) = 107
(107, 106) 1

107 107

_ _ 107y _
(107, 107) 107 1=o0(@™) =1

To determine 0(a'®”): So that o(a'®”) =

5. Analysis of the Result

We discussed the result of order of every element for multiplication composition in the higher 100,
105 and 107 orders of group for multiplication composition. In fact, we can use composition related
theorem to evaluate order of group of different orders such as order 2, 3,4,5,...,20etc., i.e., whose order
is not so high (Not Higher Order Groups). As a result, we use multiplication related theorems to
evaluate the order of groups of the higher order of group for composition. Here, to find orders of
elements of a cyclic group. Then in order to find out the order of an element a™ in the group G. If we

apply this method o(a™) = ﬁ , where (n, m) denotes the H.C.F of n and m, then we can easily find

out any higher order of the group. Thus, it has been found necessary and convenient to work or solve
these structures in details.

6. Conclusion

In this work we developed the higher order of elements of a group for various higher orders of a
group. This result is very important for the order of every element of a group, where using
the H.C.F of m and n . This reason we can find out the order of elements of a group of different orders
of a group. In different situations, once it was found that a given solution satisfies the basic result of one
structure, and having known the properties of that structure, it becomes extremely easy to forecast the
behavior of the situation. This result in this paper will be advantages for group theory related to
subgroups and order of elements of a group. Thus, the demands of the work of mathematical problems
as like as physical problems such as groups, number systems, vectors, matrices and so on.
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