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ABSTRACT

Let p be an arbitrary but fixed prime number. Let Q be a finite set with n elements and G is a
permutation group on Q. We apply the concepts of p-groups and wreath products of two
permutation groups to construct some groups of prime power order.

INTRODUCTION

Thep-groups and its concepts are very important intbe®ry of groups. Thus, the study of
finite groups is incomplete withoptgroups. It is therefore, natural that mathematigiahould
want to study, quantify and explgitgroups.

Definition 1.1
A group is gp-group if the order is a prime or prime power.

Definition 1.2
Direct product of a group is the Cartesian prodajroups (considered as element of set) with
component-wise multiplication.

Definition 1.3
The semi direct product of a grolpwith a groupG acting onH via homomorphisnu from G
into the automorphism group #fis the Cartesian produ6tx H with the multiplication

(g,n).(h,m) = (gh,n"*m)
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20PRELIMINARIES
The following preliminary results will be requiraad the constructions gf-groups as proposed
in this paper.

2.1 Group Action

Let G be a group anf be a non-empty set. We say tliaact on the se® (or thatG permutes
Q) if to eachg in G and eaclx in Q, there corresponds a unique paing in Q such thav «a in
Q andg, g, in G we have

1. 91(g1.@) = (g1.92)a and
2. a.l=«a

Let H and K be two groups. We say tithtact onK as a group if to each k ki and h inH there
corresponds a unique elemésitin K such that fal,, hy, hs in H and ky k, k3 in K

1. (kM)ha=ghahz |1 =} and

2. (ky k)" = klhkzh

2.2 Theorem

Let C andD be permutation group dh andA respectively. Let C* be the set of all maps af
into the permutation group. That isC* = {f: A — C}V f,f, inC. LetV f,f, in C* be defined
vV §in A by

(fi. f2) ©) = £1(8) £1(8)

With respect to this operation of multiplicatiaff; acquire a structure of a group.

2.3Lemma
Assume thab acts onP as follows

f4(8) =f4(8d™)
forall§ € A,d € D. ThenD acts onP as a group.

Pr oof:
Takef, f1 f, € P and d,d; d, € D then
i (fdl)d2(6) :fd1(52_1)
A8d,td, ™Y
f—dldz((S)
i 1) = f(8;,7Y
F(6)
i, (f1f2)%(8)= fif2(8d ™)
AW Df(8d7)
#%(8) £,%(8)

ThusD acts onP as a Group.

2.4 Theorem
Let D act onP as a group. Then the set of all ordered pé&jisd) with f € P, d € D is a group
if we define for allf; f, € P and d, d, € D by

(hd)(fady) = (L") (didy)

Pr oof:
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i Closure property follows from the definition ofuftiplication.
ii. Takef, f1 f, € P andd,d, d, € D then

[(fid)(f2d)(f3d3) = (fi fzdl:i' d,d;)(f3d3)
Ef 2™ _1fs (d1d)™", d,d,ds)
€L LM f S d,d,ds)
Similarly
(d) [Ld2)(fsds)] = () (s 7 dada)
G fs ), didady)
€ o1 fi T dydyds)

Hence multiplication is associative.

i For everyf € P, f1=f. Now for everyd € D,

the mapf — f¢is an automorphism df. Also if e is the identity element & thene?=e.
Also, (f~H)d = f47*. Now

(f, d)(e, 1= (fe? ™, d1) (fe* ™, d)

(fle™H,d)= (f,.d)

Thus identity element exists.

iv. (DU HLdH=((FHD™,dd™)
S H™, dd™)
=L Hhdd) =(e, D

Thus wherD acts onP, the set of all ordered paif§, d) with f € P and d € D is a group if we
define

(hd)(fady) = (L") (didz)

3.0WREATH PRODUCTS
The Wreath product af andD denoted by =C wr D is the semi-product af by D, so that
W ={(f,d)| f € P,§ € A}, with multiplication inW defined as

(fid)(fdy) = (Afa™ ) (didy)
For allf;f, € P andd,d, € D.

3.1 Theorem
Let D act onP ag 4(6;) = f (6d~1) wheref € P,d € D ands € A. LetW be the group of all
juxtaposed symbolgd, with f € P andd € D and multiplication given by

(hd)(fdy) = (AL ) (didy)
Then W is a group called the semi-direct produd bfy D with the defined action.

3.2Remarks
1. If € andD are finite groups, then the wreath proddéctetermined by an action ffon a
finite set is a finite group of ordew{ |=|C|!A!
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2. P is a normal subgroup & andD is a subgroup aV.
3. The action of W oliV X A is given by
(B,8)fd = (Bf(5),dd) wherep € T ands € A.

RESULTS

We shall now construct sonpegroups by means of wreath product of two permomagroups
as introduced above.

4.1 Consider the permutation groups €, and D4
C,={(1),(12345),(13524),(14253),(15432)}
D;={(1),(6,7)} acting on the set$, ={1,2,3,4,5} andA;={6,7} respectively.
LetP = C.'= {f: A,— Cy}. Then|P| = |C,|!™11=5%=25
The mappings are

Fi: 6— (1), 7—(1)

Fo: 6—>(12345), 7—>(12345)

Fs: 6—>(13524), 7—>(13524)

Fs: 6—>(14253), 7—>(14253)

Fs: 6—>(15432), 7—>(15432)

Fe: 6—>(1), 7—>(12345)

F7: 6—(1), 7—>(13524)

Fg: 6—>(1), 7—>(14253)

Fo: 6—>(1), 7—>(15432)

Fio: 6—>(12345), 7—>(1)

Fi1: 6—>(12345), 7—>(13524)

Fi2: 6—>(12345), 7—>(14253)

Fi3 6—>(12345), 7—>(15432)

Fi4: 6—>(13524), 7—>(1)

Fis: 6—>(13524), 7—>(12345)

Fi6: 6—>(13524), 7—>(14253)

Fi7: 6—>(13524), 7—>(15432)

Fig: 6—>(14253), 7—>(1)

Fio: 6—>(14253), 7—>(12345)

Foo: 6—>(14253), 7—>(13524)

Fo1: 6—>(14253), 7—>(15432)

Foo: 6—>(15432), 7—>(1)

Fos 6—>(15432), 7—>(12345)

Fos 6—>(15432), 7—>(13524)

Fos: 6—>(15432), 7—>(14253)

We can easily verify that is a group with respect to the operations
(f1, f2) ©) = f1(81) f1(61), whered; € A,.

We recall the definition of the action Bf onP asf%(5,) = f (6,d™) wheref € P, deD, and
8, € A4, thenD; acts onP as a groups.

We also recall the definitioW = C,wr D, the semi-direct product & by D, in that order; i.e.
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W:{(de)leP’al EAI}'

Now, W is a group with respect to the operation;

(d)(fd) = (A£" ) (d1dy), and
Accordingly,d,= (1),d,=(6,7). Then the elements i are

(fidi), (fzd1), (fzd1), (fad1), (fsdi), (fed1), (f7d1), (fedi), (fod1), (frod1) . (fi1d1),
(f12d1)1 (f13d1)1 (f14d1)1 (f15d1)1 (f16d1)1 (f17d1)1 (f18d1)1 (f19d1)1 (fZOdl)f (f21d1)1
(f22d1), (f23d1), (faad1), (fosdi), (fidh), (f2d2), (fsd2), (fad2), (fsd2), (fedz), (f7d2),
(f8d2)1 (f9d2)1 (f10d2)1 (f11d2)1 (f12d2)1 (f13d2)1 (f14d2)1 (f15d2)1 (f16d2)1 (f17d2)1 (f18d2)1
(f19d2)1 (fZOdZ); (f21d2)1 (f22d2)1 (f23d2)1 (f24-d2)1 (f25d2)

Now, define action o/ onT" X A as

(B,8)fd = (Bf(5),ds) wheref € T ands € A..

Further,I' x A ={(1,6),(1,7),(2, 6),(2,7),(3,6),(3,7),(4,6),(4,®.,6),(5,7)}

We obtain the following permutation by action of aNT" x A
(1,6)f1dy = (1£1(6),d;) = (1(1),6(1)) = (1,6)
(L7 fidy = (1f,(7),dy) = (1(D),7(1)) = (1,7)
(2,6)f1ds = (2£1(6),d;) = (2(1),6(1)) = (2,6)
27Dfidy = 2fi(7),dy) = (2(1),7(1) = (2,7)
(3.6)f1dy = (3£1(6),dy) = (3(1),6(1)) = (3,6)
(B.7Nfids = BA(7),dy) = (3(1),7(1) = (3,7)
(4,6)f1dy = (4£,(6),dy) = (4(1),6(1)) = (4,6)
47 fidy = (4f(7),dy) = (4(1),7(D) = (4,7)
(5,6)/1% = (5£,(6),dy) = (5(1),6(1)) = (5,6)
(5,7)1% = (5£,(7),dy) = (5(1),7(D) = (5,7)

And in summary,

T x A)fad, = ((1,6)(1,7)(2,6)(2,7)(3,6) (3,7)(4,6)(4,7)(5,6) (5,7))
17\ (1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)

T x A)fod <(1 ,6)(1,7)(2,6)(2,7) (3,6)(3,7)(4,6)(4,7)(5,6)(5,7))
2" 7\ (2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)(1,6)(1,7)

T x N)fad <(1 ,6)(1,7)(2,6)(2,7) (3,6)(3,7)(4,6)(4,7)(5,6)(5,7))
3717\ (3,6)(3,7)(4,6)(4,7)(5,6)(5,7)(1,6)(1,7)(2,6)(2,7)

T X D)f,d ((1 ,6)(1,7)(2,6)(2,7) (3,6)(3,7)(4,6)(4,7)(5,6)(5,7))
17\ (4,6)(4,7)(5,6)(5,7)(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)

T X D)fed ((1 ,6)(1,7)(2,6)(2,7) (3,6)(3,7)(4,6)(4,7)(5,6)(5,7))
™17\ (5,6)(5,7)(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6) (4,7)

T % D) fad, <(1 ,6)(1,7)(2,6)(2,7) (3,6)(3,7)(4,6)(4,7)(5,6)(5,7))
6 (1,6)(2,7)(2,6)(3,7)(3,6)(4,7)(4,6)(5,7)(5,6)(1,7)

T X D)fod ((1 ,6)(1,7)(2,6)(2,7) (3,6)(3,7)(4,6)(4,7)(5,6)(5,7))
717\ (1,6)(3,7)(2,6)(4,7)(3,6)(5,7)(4,6)(1,7)(5,6)(2,7)
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(T X &) fody
(' X A)fody
(' X A)frod,
(I' X A)f11d,
(' X A)fi2d,
(I' X A)fizd,
(' X A)f14d,
(' X A)fisd,
(' X A)f16d,
(' X A)fi7d,
(I' X A)figd,
(T X A)fr9d,
(T X &) fr0d;
(' X A)fa1d,
([ X A)fypd,
(T X A)f3d,
([ X A)frqd,
(T X &) fr5d,
T X A)fid,

(I'x A)fod,

_((1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
B ((1,6)(4,7)(2,6)(5,7)(3,6)(1,7)(4,6)(2,7)(5,6)(3,7))
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
- <(1,6)(5,7)(2,6)(1,7)(3,6)(2,7)(4,6)(3,7)(5,6)(4,7))
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
- <(2,6)(1,7)(3,6)(2,7)(4,6)(3,7)(5,6)(4,7)(1,6)(5,7))
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
- ((2,6)(3,7)(3,6)(4,7)(4,6)(5,7)(5,6)(1,7)(1,6)(2,7))
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
- <(2,6)(4,7)(3,6)(5,7)(4,6)(1,7)(5,6)(2,7)(1,6)(3,7))
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
- <(2,6)(5,7)(3,6)(1,7)(4,6)(2,7)(5,6)(3,7)(1,6)(4,7))
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
- <(3,6)(1,7)(4,6)(2,7)(5,6)(3,7)(1,6)(4,7)(2,6)(5,7))
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
- <(3,6)(2,7)(4,6)(3,7)(5,6)(4,7)(1,6)(5,7)(2,6)(1,7))
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
- ((3,6)(4,7)(4,6)(5,7)(5,6)(1,7)(1,6)(2,7)(2,6)(3,7))
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
- <(3,6)(5,7)(4,6)(1,7)(5,6)(2,7)(1,6)(3,7)(2,6)(4,7))
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
- <(4,6)(1,7)(5,6)(2,7)(1,6)(3,7)(2,6)(4,7)(3,6)(5,7))
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
- <(4,6)(2,7)(5,6)(3,7)(1,6)(4,7)(2,6)(5,7)(3,6)(1,7))
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
- <(4,6)(3,7)(5,6)(4,7)(1,6)(5,7)(2,6)(1,7)(3,6)(2,7))
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
- <(4,6)(5,7)(5,6)(1,7)(1,6)(2,7)(2,6)(3,7)(3,6)(4,7))
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
- <(5,6)(1,7)(1,6)(2,7)(2,6)(3,7)(3,6)(4,7)(4,6)(5,7))
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
- <(5,6)(2,7)(1,6)(3,7)(2,6)(4,7)(3,6)(5,7)(4,6)(1,7))
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
- <(5,6)(3,7)(1,6)(4,7)(2,6)(5,7)(3,6)(1,7)(4,6)(2,7))
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
- <(5,6)(4,7)(1,6)(5,7)(2,6)(1,7)(3,6)(2,7)(4,6)(3,7))

(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)

(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7) (5,6)(5,7))
(2,7)(2,6)(3,7)(3,6)(4,7)(4,6)(5,7)(5,6)(1,7) (1,6))

- <(1,7)(1,6) (2,7)(2,6)(3,7)(3,6)(4,7)(4,6)(5,7)(5,6)
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1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7
T x N)fud, (1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6) (4,7)(5,6)( ))

(3,7)(3,6)(4,7)(4,6)(5,7)(5,6)(1,7)(1,6)(2,7)(2,6)
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
(4,7)(4,6)(5,7)(5,6)(1,7)(1,6)(2,7)(2,6)(3,7)(3,6)
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
(5,7)(5,6)(1,7)(1,6)(2,7)(2,6)(3,7)(2,6)(4,7)(4,6)

I xA)fod, )
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6) (5,7))

(' X A)fsd,

(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
(1,7)(3,6)(2,7)(4,6)(3,7)(5,6)(4,7)(1,6)(5,7)(2,6)
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
(1,7)(4,6)(2,7)(5,6)(3,7)(1,6)(4,7)(2,6)(5,7)(3,6)
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
(1,7)(5,6)(2,7)(1,6)(3,7)(2,6)(4,7)(3,6)(5,7)(4,6)
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
(2,7)(1,6)(3,7)(2,6)(4,7)(3,6)(5,7)(4,6)(1,7)(5,6)
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)(1,6)(1,7)(2,6)
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
(2,7)(4,6)(3,7)(5,6)(4,7)(1,6)(5,7)(2,6)(1,7)(3,6)
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
(2,7)(5,6)(3,7)(1,6)(4,7)(2,6)(5,7)(3,6)(1,7)(4,6)
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
(3,7)(1,6)(4,7)(2,6)(5,7)(3,6)(1,7)(4,6)(2,7)(5,6)
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
(3,7)(2,6)(4,7)(3,6)(5,7)(4,6)(1,7)(5,6)(2,7)(1,6)

< |
< |
< |
< |
< |
<(1 6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6) (5 7)>
(e e
< |
< |
| |
| |
| |
| |

(' x A)f7d;
(' X A)fgd;
(' x A) fod,

'
.
|

(FxA)f6d2=<
.
.
:

(T'x A)f1od, =

T x A)f11d,
(T xA)fi2d; =
(T'x A)fi3d, =

(T'x A)frad,

(' x A)fi5d;

X D6z = (3 7)(4,6)(4,7)(5,6) (5,7)(L6) (L7)(2.6)(2.7)(3.6)

(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
(3,7)(5,6)(4,7)(1,6)(5,7)(2,6)(1,7)(3,6)(2,7)(4,6)
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
(4,7)(1,6)(5,7)(2,6)(1,7)(3,6)(2,7)(4,6)(3,7)(5,6)
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
(4,7)(2,6)(5,7)(3,6)(1,7)(4,6)(2,7)(5,6)(3,7)(1,6)
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
(4,7)(3,6)(5,7)(4,6)(1,7)(5,6)(2,7)(1,6)(3,7)(2,6)
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
(4,7)(5,6)(5,7)(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
(5,7)(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)

T xA)fi7d,

(I'x A)frgd, =

(' X A)f10d,

(' X A)f50d,

(' x A)f1d,

(T' X A)fz2d; =

Pelagia Research Library
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1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6) (5,7
(FxA)deZ:(( )(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)( ))

(5,7)(2,6)(1,7)(3,6)(2,7)(4,6)(3,7)(5,6)(4,7)(1,6)
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
(5,7)(3,6)(1,7)(4,6)(2,7)(5,6)(3,7)(1,6)(4,7) (2,6))
(1,6)(1,7)(2,6)(2,7)(3,6)(3,7)(4,6)(4,7)(5,6)(5,7)
(5,7)(4,6)(1,7)(5,6)(2,7)(1,6)(3,7)(2,6)(4,7) (3,6))

(I' X A)frady = <
(I'xA)frsdy = <

Renaming the symbols as

(1,6)—1, (1,7)—2, (2,6)—3, (2,7)—4, (3,6)—>5,

(3,7)—6, (4,6)—7, (4,7)—38, (5,6)—9, (5,7)—10

The permutations in cyclic form are

G ={(1),(13579),(15937),(17395),9753),(210864),(246810), (26 104 8),
(284106),(12345678910),(125608B1478),(12783491056),(12910
785634),(14365871092),(14583®710),(14710369258),(1492
7105836),(16385107294),(165MWP872),(16723894510),(1694
7251038),(18310527496),(185231074),(18743109652),(1896
7452310),(11032547698),(110583276),(110763298454),(110
98765432),(13579)(210864),(13%H(246810),(13579)(284106), (1
3579)(261048),(15937)(261048)5237)(284106),(15937)(2468
10),(15937)(210864),(17395)(248603, (17395)(261048),(17395)2
10864),(17395)(284106),(19753®R764),(19753)(246810),(1975
3)(261048),(19753)(284106), (1 2)]®%)(7 6)(9 10),(1 5)(2 9)(3 6)(5 8)(7 10),
(16)(2 7)(3 8)(4 9)(5 10),(1 8)(2 5)(3 10)(4 7HB(1 10)(2 3)(4 5)(6 7)(8 9)}

Now, |G, | = 50 = 2x5

4.1.1G, has a unique Sylow 5-subgroHp of order 25 given by

H;={(1),(13579),(15937),(17395),9753),(210864),(246810),(26 104
8),(284106),(13579)(210864),(139)(246810),(13579)(284106), (1
3579)(261048),(15937)(261048)5237)(284106),(15937)(2468
10),(15937)(210864),(17395)(248603, (17395)(261048),(17395)2
10864),(17395)(284106),(19753®R764),(19753)(246810),(1975
3)(261048),(19753)(284106)}

Thus H,|= 5 which is a p-group

4.2 Consider the permutation groups C, and D,

C, ={(1),(1234567),(1357246),(1473625),(1526374)44653),(1765432)}

D, ={(2),(89)} acting on the set$, ={1,2,3,4,5} andA ={8,9} respectively.

Let P = C2={f: A — C,}. Then|P| = |C,|'*=7°=49

After following the same procedure as in 4.1, weanted permutations in cyclic form as
G,={1),(135791113),(2468101214)592133711),(2610144812),(1 713511
39),(1814612410),(193115137), (24112 6148),(111731395),(212841410
6),(113119753),(2141210864), (241882 14),(2610144812),(2814612410),
(2128414106),(2104126148),(21418384),(135791113),(135791113)(26
10144812),(135791113)(2814624(0WB5791113),(2104126148), (13579
11 13),(2128414106), (1357911 13)(A240864),(159133711),(1591337
11)(2468101214),(159133711)(2812610),(159133711)(2104126148), (1
59133711)(2128414106),(159133{2A1%1210864),(171351139),(17135
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1139)(2468101214),(171351139)(264%1812),(17 1351139)(210412614
8),(171351139)(2128414106), (1 71R89)(2141210864),(193115137),(19
3115137)(2468101214),(193115138)@D 144812),(193115137)(2814612
410),(193115137)(2128414106), (1A1H137)(2141210864),(111731395),
(111731395)(2468101214),(111738B)(2610144812),(111731395)(2814
612410),(111731395),(210412614B011731395)(2141210864),(1131197
53),(113119753)(2468101214),(113®153)(2610144812),(113119753)(28
14612410),(113119753)(21041261,4B13119753)(2128414106), (12)3
4)(56)(7 8)(910)(1112)(1314),(145891221367101114),(1691438112510134
712),(181361149214512310),(1103125472941161318B)27413105211
831496),(1141110763213129854284567891011121314),(125691013
1434781112),(1278131456111234049@1291034111256131478),(1211
1278341314 91056),(1213141112985H634),(1436587109 12111413 2),
(147913258111436912),(1491238458132710),(14111471036132912
58),(1413211149127105836), (1 448%36)(58)(710)(912)(1114),(16510914
13438712112),(167121345101123189(1611271238134914510), (1613
411291471251038), (16)(211)(38)(433)0)(712)(914),(1638510712914112
134),(1871413651211431092),(1831D114512136814),(18114714310
136925 12), (18)(29)(310)(4 11)(512)(6 ¥3)4),(18131051271492114136),(18
51292136310714114),(11094312511413872),(11011672312138945
14),1101381169472514312),(110)(371R)(4 9)(514)(6 11)(8 13), (11051494 13
831272116),(11072138514116312,94121187431413109652),(11213
145274967452314),(112)(25)(314)#®P)(811)(1013),(112314527496118
1310),(1125296131031474118),(1B2301411852131074),(114131211109
8765432),(114)(23)(45)(67)(89)(10 12)(3), (1143254769811101312),(1145
498131232761110),(1147613125408298),(1149832111054131276)}
Now, |G,| = 98 = 2x7
4.2.1G, has a unique Sylow 7-subgroHtp of order 49 given by
H,={(1),(135791113)(24681012 14),(P333711)(2610144812),(17135
1139),(1814612410),(1931151372126148),(111731395)(21284
14106),(113119753)(2141210864%@8101214),(2610144812),(28
146124 10),(2128414106), (2104 12 B1L42141210864),(1357911
13),(135791113)(2610144812),(13%1113)(281462410),(1357911
13)(2104126148),(135791113)(21281406),(135791113)(21412108
64),(159133711),(159133711)(2418.2 14),(159133711)(2814612
410),(159133711)(2104126148),AaB33711)(2128414106),(159 13
3711)(2141210864),(171351139),18351139)(2468101214),(17135
1139)(2610144812),(171351139)(21126148),(171351139)(21284
14106),(171351139)(214121086490@R@115137),(193115137)(2468
1012 14),(193115137)(2610144812p@115137)(2814612410),(193
115137)(2128414106),(193115137142210864),(111731395),(111
731395)(2468101214),(111731395@ 144812),(111731395)(28
14612410),(111731395)(2104126148B)11731395)(2141210864), (1
13119753),(113119753)(24681012W13119753)(2610144812),(1
13119753)(2814612410),(1131197%2304126148),(113119753)(2
128414 10 6),
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| H, | = 7#=49is a p-group.

4.3 Consider the permutation groups €3 and D5

C; ={(1),(123),(132)}

D; ={(1) (456),(465)} acting on the sefs ={1,2,3} andA ={4,5,6} respectively.

Let P = C4={f: A — C,}. Then|P| = |C5|!%=3°=27

After applying the same procedure as in 4.1, waiabt a permutation group in cyclic form as

43.16G;={(1),(147),(174),(258),(285),35®96),(123456789),(1264597
83),(126783459),(129786453)2@453786),(123789456),(132
465798),(132798465),(1354682),(135792468),(138462795),
(138795462),(153486729),(1539486),(156723489),(159483
726),(159726483),(15648972B%2495738),(162738495),(16
8492735),(168735492),(1658828),(165498732),(18342675
9),(183759426),(186753429),@829753),(189423756),(1897
56423),(192768435),(1924358,6195438762),(195762438),
(198432765),(198765432),18D@B),(147)(285),(147)(369),(14
7)(258),(174)(285),(174)(369), (173496),(174)(258),(285)(369), (28
5)(396),(258)(369),(258)(396),(12Hy8)(459),(129)(345)(678),(12

3)(4 56)(789),(147)285)(396),(14785)(369),(147)(258)(396),(147)(25
8)(369),(159)(267)(348),(156)(237%9),(153)(297)(486),(168)(249)(3
57),(162)(387)549),(165)(273)(49@74)(285)(396),(174)(285)(369),
(174)(258)(396),(174)(258)(369), (6)8294)(375),(183)(264)(257),(18
9)(234)(567),(195)(276)(384),(198%3)(576),(192)(354)(687),(132)4
65)(798),(135)(279)(468), (138)(24%6] 9)}

G5 is a p-group of order 81 given 4yG; | = 3*

4.4 Consider the permutation groups C4 and D,

C, ={(2),(12345),(13524),(14253),(15432)}

D, ={(1),(678),(687)} acting on the sefs ={1,2,3,4,5} andA={6,7,8} respectively.

Let P = CA={f: A — C,}. Then|P| = |C,|!* =5°=125

Applying the same procedure as in 4.1, we obtampdrmutation group in cyclic form as
G,={(1),(1471013)(2581114)(3691219),7(13410)(2814511)(39156 12), (110
4137)(2115148)(3126159), (1131074421 85)(3151296),(2581114)(39156
12),(2581114)(3126159), (258 11 14)(3122 6), (28 14511)(3691215),(28145
11)(3126159), (28155 11)(3151296), (5114 8)(369 12 15),(2115148)(369 12
15),(2115148)(3915612), (211514 8)(3Al2P 6),(2141185)(3691215),(214118
5)(3915612),(2141185)(3126159), (1713)(3915612),(1471013)(3126159),
(1471013)(3151296),(1471013)(28 % (1471013)(2814511)(3126159), (1
471013)(2814511)(3151296),(1471q2315148),(1471013)(2115148)(3915
612),(1471013)(2115148)(3151296),@u 13)(2141185),(1471013)(214118
5(3915612),(147413)(2141185)(315®), (1713410)(3691215),(1713410)3
126159),(1713410)(3151296), (1 71I%A2581114),(1713410)(3151296), (17
13410)(2581114),(1713410)(25811 1423 159),(1713410)(2581114)(31512
96),(1713410)(2115148),(1713410151148)(3691215),(1713410)(211514
8)(3151296),(1713410)(2141185), (1374110)(2141185)(3691215),(17134
10)(214 1185)(3126159), (1104 13 7)(3R915), (1104137)(3915612), (1104 13
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7) (31512 96), (1104 13 7)(2 5 8 11 14), (14103 7)(2 5 8 11 14)(3 9 15 6 12), (1 10 4 13
7)(2 5811 14)(3 15 12 9 6), (1 10 4 13 7)(2 &1141), (1 10 4 13 7)(2 8 14 5 11)(3 6 9 12 15),
(110413 7)(2814511)(3151296), (110 4%2 1411 85), (110413 7)(2 14118 5)(3 6
91215),(1104137)(2141185)(39 156 {(R)13 10 7 4)(36 9 12 15), (1 13 10 7 14)(3 9
156 12),(1 1310 7 14)(3 126 15 9), (1 13 10(2 8)8 11 14), (1 1310 7 4)(2 58 11 14)(3 9 15
612), (113107 4)(258 11 14)(3 126 15 9)18110 7 4)(2 8 14 5 11), (1 13107 4)(28 145
11)(36 9 12 15), (1 1310 7 4)(2 8 14 5 11)(3 156), (1 13107 4)(211514 8), (113107
4)(211514 8)(369 12 15), (1 13 10 7 4)(2 1145)(3 9 15 6 12)(3 6 9 12 15), (3 9 15 6 12),
(3126159), (31512 96), (25811 14), (P48 11),(2115148), (2141185), (147 10
13), (17134 10), (1104 137), (1 1310 7 4)4(7 10 13)(258 11 14), (1 47 10 13)(258 11
14) (39156 12), (147 10 13)(2 5 8 11 14)(3 115M),(1 4 7 10 13)(2 5 8 11 14)(3 15 12 9 6),
(1471013)(3691215),(1471013)(28 MK3691215), (1471013)(2115148)(36
91215), (1471013)(2141185)(36 912 (BH 811 14)(36 9 12 15), (1 17 134 10)(258
1114)(36 912 15), (110413 7)(258 11 14)@ B 15), (1 13107 4)(2 58 11 14)(3 6 9 12
15), (17134 10)(2 8 14 5 11)(3 6 9 12 15), (1374 10)(2 8 14 15 11)(3126 159), (17 13 4
10)(2 8 14 15 11)(3 15 12 9 6), (1 7 13 4 10)(FB112), (1 7 13 4 10)(2 58 11 14)(3 9 15 6
12), (17 134 10)(2 11 5 14 8)(3 9 15 6 12), (1374 10)(2 14 11 8 5)(3 9156 12), (28 145
11)(3915612), (147 1013)(28 14 5 11)(3 BIR), (1 104 13 7)(28 11 14 5 11)(3 9 15 6
12), (113107 4)(2 8 14 5 11)(3 9 15 6 12), (14108 7)(2 11 514 8), (1 10 4 13 7)(2 11 5 14
8)(36 912 15), (1104 13 7)(2 11 5 14 8)(3 B1R), (1 10 4 13 7)(2 11 5 14 8)(3 15 12 9 6),
(1104 137)(3126159), (1104 13 7)(2 5 814)3 12 6 15 9), (1 10 4 13 7)(2 8 14 5 11)(3
126159), (110413 7)(2141185)(3 126 15291514 8)(312 6 15 9), (14 7 10 13)(2 11
5148)(3126159), (17134 10)(2 11514 8¢% 159), (113107 4)(211514 8)(3126 15
9), (113107 4)(2 14 11 8 5), (1 13 10 7 4)(21148 5)(3 6 9 12 15), (1 13 10 7 4)(2 14 11 8
5)(3 9 15 6 12), (1 13 10 7 4)(2 14 11 8 5)(3 12569), (1 13 10 7 4)(3 1512 9 6), (1 1310 7
4)(2581114)(3151296), (113 10 7 4)(2 S1ML)(3 15 12 9 6), (1 1310 7 4)(2 11 5 14 8)(3
1512 96), (21411 85)(3151296), (147 3xA14 11 8 5)(3 15129 6), (1 7 13 4 10)(2 14
1185)(3151296), (110413 7)(214 11 8 A%31296), (1215453786 10 11 9 13 14
12), (121578613141245310119), (11984 1548913237 1112), (156 1323 10
141571112489), (156)(2 3 13)(4 8 9)(7 2110 14 15), (151210146481513297 11
3),(151248157113101461329), (1F1131329481510146), (1515132 12 10
1497116483),(151548371161014212),(151510149483132127116), (1
53)(2 15 13)(4 8 6)(7 11 9)(10 14 12), (153 @132 1548 6 1014 12), (1531014124 8
6132157119), (189102341112 135@24), (12 3)(4 5 6)(7 8 9)(10 11 12)(13 14

15), (159101434812132671115), (1819371461029 13512), (11161383 10
51572124149),(114127531311942086), (126101115459 13143 7 8 12),
(1261314310111578124509), (12 6)(3484 5 9)(7 8 12)(10 11 15), (12910113 4
512131467 815), (12 9)(3 10 11)(4 5 12)(6l4X7 8 15), (129451278 1510 11 3 13 14
6),(121213149101167834515), (1 333)8)(4 5 15)(6 10 11)(9 13 14), (121278 3
1314 94 515 10 11 6), (1 2 15)(3 4 5)(6 7 8)al1)(12 13 14), (1 8 9)(2 3 10)(4 11 12)(5 6

13)(714 15),(18941112714151023 13 §6R 121026 4111513597 14 3), (1 8 12
411157143102613509), (18127 14 3 94511 15 10 2 6), (1 8 3)(2 12 10)(4 11 6)(5 15
13)(7149),(1834116714910212135(@B§313515101271494116), (1864 11
971412102151353),(1867141213513910215), (1861353102157 1412 4
119), (1111213891056 7 23 4 14 15), (1212 3 7)(4 14 15)(5 6 10)(8 9 13), (1 1112 7

231389414151056), (1111513812 1072% 4 14 3),(111154143726105 9 13
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812),(1111510594 143138 127 2 6), (BX2 9 7)(4 14 6)(5 12 10)(8 15 13), (L 11 3 4
1467291051213815), (1113138151@5294146), (1119721513684 14 12
1053), (11191053414 12138672154 P 13861053 7 2 15 4 14 12), (1 14 15) (2
34)(567)(8910)(111213), (11415423 7HB9131112),(11415756131112423
1089), (114 3)(26 4)(5 9 7)(8 12 10)(11 15 18)14375913 111542 6 10 8 12), (1 14 3
1081024261311157509), (114642 9128081513113),(114675121311342
910815),(1146131131081575124219)4975151311642121083), (1149 10
834212131167515), (114913116 1078531542 12), (1234567891011 12 13
1415),(123789131415456 1011 12)(11931 12456 1314157 89), (1 2313 14 15
101112789456),(126459781210113842), (1298151314645 12 10 11 3),
(121210116451513149783),(121543210119786453), (15648971112
1014 151323),(189714151356411123) (1111210564 1415138972 3), (1
14151311121089756423),(159711326481210143), (1591326101437
11154 812), (159)(2 6 13)(3 10 14)(4 8 12(715)(1 5948 127 11 1510 14 313 2 6), (1
56711121323489101415), (151213199467 11348 15), (1515)(2 12 13)3 4
8)(6711)(91014), (1538671191014 1215),(126781213 14345910 11 15),(1
812135910267 143411 15), (111 15)(2(8 7 14)(59 10)(8 1213), (1143426759
10812 1311 15), (1 81513512 102 9 7 1418 &), (1 8 15)(2 9 10)(3 4 11)(5 12 13)(6 7
14), (181571461351241131029), (180294113135127 146), (1891356 10
237141541112), (18 12)(2 6 10)(3 7 14)(4E)5 9 13), (1837149135154 116 10 2
12),(18610215411913537 14 12), (118946 10 11378154 5 12), (15 12)(2 9
13)(37 11)(4 8 15)(6 10 13), (111372913 81816 10512), (11461081542 913 11 3
7512),(11164149721210515138 31 572121383414910515), (1116105
15414913837212),(1116)(21227)(3 X384 9)(5 15 10), (1111241415723 105
61389),(11115726138124143 1050113105124 14613815729), (111 9)(2
157)(3105)(4 14 12)(6 138), (1212457 83161314 9), (1515711 61321248 3 10
149),(183102124 116135157 14 9), (P2 12 4)(3 10 8)(5 15 7)(6 13 11), (1 14 12 10
86421513119753), (1141213 11 9 10763 4 2 15), (1 14 12)(2 15 4)(3 7 5)(6 10 8)(9
1311),(1141242157531086 1311 9),4131089423131112756),(1 14313 11
15108127594 26), (1 14 6)(2 9 4)(3 13 11¢5)(8 15 10), (114942 127515108 3 13
116),(121510119453131412786), @B 2151014 12711948 6), (1 86)(2 15
10)(3 13 5)(4 11 9)(7 14 12), (1 11 9 4 14 12 5210 5 3 13 8 6), (1 2 3)(4 6 5)(7 9 8)(10 12
11)(131514), (16810152491113357 1249144 1227155103 8 13 6 11), (1 12
513921061473114158),(115117622843141095),(1381012246111315
57914),(131113158101257 9246 R (4)(2 4 6)(5 7 9)(8 10 12 )(11 13 15), (1 35
101214 4681315279 11), (13 11)(2 7 9)(K5 10 12)(8 13 15), (1314462795 10
1281315 11), (1351315210 12 14 7 9 118}, 61 3 8)(2 10 12)(4 6 11)(5 13 15)(7 9 14),
(131479513151146210128), (13 5)(A4%4 6 8)(7 9 11)(10 12 14), (138461179
141012213 155),(1311792131584 6 1426), (1611101554914 13387 12 2),
(161413311101587125492), (16 2)(3344 9 5)(7 12 8)(10 15 11), (1 65 10 15 14
498133271211),(161449271251018811), (1627128133144 9510 15 11),
(165133210151471211498),(1611149122101551338), (162101511495
133147 128), (16 5)(2 13 3)(4 9 8)(7 12 11)(5014), (1 6 11 7 122 133 8 4 9 14 10 15 5),
(161410158492133117125), (1911 504312 14 1368 7 15 2), (1 9 2)(3 11 10)(4 12
5)(6 14 13)(7 158), (1957 1511 136 2 4 1D814), (198103241211 136 5 7 15 14),
(192412571581031113614), (1952133624 128103 14), (1 9 8)(2 10 3)(4 12
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11)(5136)(71514),(19114121471521013%8),(195136210314715114128),
(198412117151410321365),(1911218368412141035),(19213614103
1171584125),(11214139111068 7 31542), (1 12 2)(38 7)(4 15 5)(6 11 10)(9 14
13),(1128731413954111062),(1123PB106573241514),(11224155738
1061113914),(1128106241511139514)3(11211)(27 3)(4 15 14)(5106)(8 13 9),
(112144152735106813911),(1128831962731441511),(112117321398
415141065),(1121410684152139115),8112213914106117384155), (115
2)(354)(687)(91110)(121413),(1 1554881110914 13122),(1158761413125
43111092),(11514)(324)(576)(8109)(B112),(115576111312243810914),(1
15810924311131257614),(11514 435 1098131211),(11527681312144
3510911),(1158131251092761443M)5147651312114321098),(1152
10911435131214768),(115513122149611438),(1354687911101214
13152),(138791413155461110122831110125461413158792),(131413
151110128795462),(132465798201131514),(13279813151446510
1211),(132101211465131514798),1131514101211798465),(1654987
12111015141332),(198715141365412032),(11211106541514139873
2),(115141312111098765432),(1612711332498101514),(1611133810
15571224914),(1614)(249)(31113)(x2)(81015),(1624957128101511133
14),(168712141335491110152),(1B85101527 121449 11), (168)210
15)(3513)(4911)(71214),(1684911712A04521335),(13579111315246810
12 14),(191113681035715241214),214)(24 15)(357)(68 10)(91113),(11524
3576810911131214),(1981365103137441211),(1911)(27 15)(3510)(4 12
14)(6813),(1927158136144125103(MP5103144128136271511),(1914
13611103871554122),(1914)(24 12)(®R57 15)(61113),(1 9147155136 114
1221038),(19141038412213611718538131551012279144611),(16
11)(2712)(3813)(4914)(51015), (11227830 144155106 11),(115510914428
131227611),(11211415147321065839112147351391141521068), (112
210611415513914738),(1128)(210613F)(41511),(5139),(112541587311
106141392),(11257311139241581@%(112510614415813927311),(112
5)(2139)(3117)(4158)(61410),(131146/19421012513158),(1614712513311
49210158),(19210311412513614 8)18 158)(2109)(3114)(51312)(6147), (1
15141098432131211765),(115213420911768435),(1155)(21312)(38
4)(6117)(91410)(11584311761410922%),(1151110954314 128762),(1
15111312810957624314),(11511)(2(3 84 4)(5109)(81312),(11511431476
2109513128),(13141012846213159157,(162133141015117128495),(1
95)(2136)(31410)(4128)(71511), (1128411 731410621395)}
Now, |G,| = 375 = 3x8
4.4.1G, has a unique Sylow 5-subgrodp of order 125 given by
H;={(1),(1471013)(2581114)(36912 19),113410)(2814511)(39156 12), (1
104137)(2115148)(3126159),(11310(2441185)(3151296), (25811
14)(3915612),(2581114)(3126159), @BL 14)(3151296),(2814511)(3 6
91215),(2814511)(3126159), (28 15K3151296),(2115148)(369 12
15), (211514 8)(369 12 15), (211514 8)(®B% 12), (211514 8)(3151296), (2
141185)(3691215),(2141185)(39155(2141185)(3126159),(147 10
13)(3915612),(1471013)(3126159), (@10 13)(3151296),(1471013)(28
14411),(1471013)(2814511)(3126 1Py 71013)(28 145 11)(3 15129 6),
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(1471013)(2 11514 8), (L 47 10 13)(2 L45BX3 9 156 12), (1 47 10 13)(2 11 5
14 8)(3151296), (147 10 13)(2 14 11 8 5 (210 13)(2 14 11 8 5)(3 9 15 6 12), (1
47413)(2141185)(31261509), (17 13 43@)9 12 15), (1 7 13 4 10)(3 12 6 15
9), (17134 10)(3151296), (17 134 10)@ 5L 14), (L 7 134 10)(3 1512 96), (1 7
134 10)(258 11 14), (17 134 10)(258 11342 6 159), (L 7 13 4 10)(2 5 8 11
14)(31512 96), (L7 13 4 10)(2 11 5 14 8), (1374 10)(2 11 5 14 8)(3 6 9 12 15), (1 7
134 10)(2 11514 8)(3 1512 9 6), (L 7 13 4204 11 8 5), (1 7 13 4 10)(2 14 11 8
5)(36 9 12 15), (1 7 13 4 10)(2 14 11 8 5)(3 115@), (1 10 4 13 7)(3 6 9 12 15), (1 10
4137) 39156 12), (110 4 13 7)(3 15 12 9(6)10 4 13 7)(2 5 8 11 14), (1 10 4 13
7)(2581114)(39 15 6 12), (1 10 4 13 7)(2El8L4)(3 1512 9 6), (L 10 4 13 7)(2 8 14
511),(110 4 13 7)(2 8 14 5 11)(3 6 9 12 15)1014 13 7)(2 8 14 5 11)(3 15 12 9 6), (1
104137)(2141185), (1104 13 7)(2 14 1986 912 15), (1 104 13 7)(2 14 11 8
5)(39 15 6 12), (1 13 10 7 4)(3 6 9 12 15), (11037 14)(3 9 15 6 12), (1 13 10 7 14)(3
126159), (113107 4)(258 11 14), (1 13 W2 58 11 14)(39 156 12), (1 1310 7
4)(2581114)(3126 15 9), (1 13 10 7 4)(2 S141), (1 13107 4)(28 14 5 11)(3 6 9
12 15), (113107 4)(2 8 14 5 11)(3 12 6 15 9)18 10 7 4)(2 11 5 14 8), (1 13 10 7
4)(2 11514 8)(3 6 9 12 15), (1 13 10 7 4)(2 143B)(3 9 15 6 12)(3 6 9 12 15), (39 15
612), (3126159), (3151296), (258 11,128 14 5 11), (211514 8), (214 11 8
5), (1471013), (17134 10), (1104 13 )18 10 7 4), (1 4 7 10 13)(2 5 8 11 14), (1
471013)(2581114)(3915612), (14 7 123 8 11 14)(3 12 6 15 9), (1L 4 7 10
13)(258 11 14)(315 12 96), (1 4 7 10 13)(3B45), (1 4 7 10 13)(28 14 5 11)(3 6 9
1215), (147 10 13)(2 11 5 14 8)(3 6 9 12 1514 (7 10 13)(2 14 11 8 5)(3 6 9 12 15),
(25811 14)(3 6 9 12 15), (1 17 13 4 10)(2 51814)(3 6 9 12 15), (1 10 4 13 7)(2 5 8
1114)(36 912 15), (L 13107 4)(2 5 8 11 14)@12 15), (1 7 13 4 10)(2 8 14 5 11)(3
6912 15), (1 7 13 4 10)(2 8 14 15 11)(3 12 ®1F1 7 13 4 10)(2 8 14 15 11)(3 15 12
96), (17134 10)(3915612), (1713 4 1H@ 11 14)(3 9 15 6 12), (1 7 13 4 10)(2
115148)(3915612),(1713410)(21411@39156 12),(2814511)(39156
12),(147 10 13)(2 8 14 5 11)(3 9 15 6 12),(M1I8 7)(2 8 11 14 5 11)(3 9 15 6 12), (1
131074)(2814511)(3915612),(1104%2715148),(1104137)(211514
8)(369 12 15), (110 4 13 7)(2 11 5 14 8)(3 BIR), (1 10 4 13 7)(2 11 5 14 8)(3 15
1296), (1104 137)(3126159), (1 10 4 12 FH 8 11 14)(3 12 6 15 9), (1 10 4 13
7)(2814511)(3126159), (1 104 13 7)(2 185)(3 126 159), (2 115 14 8)(3 12 6
159), (147 10 13)(2 11 5 14 8)(3 12 6 15 9)7 (I3 4 10)(2 11 5 14 8)(3 12 6 15 9), (1
13107 4)(211514 8)(3126 159), (1 13 10(244 1185), (1 13107 4)(2 14 11 8
5)(369 12 15), (113 10 7 4)(2 14 11 8 5)(3 BIB), (L 1310 7 4)(2 14 11 8 5)(3 12 6
159), (113107 4)(315 12 9 6), (1 13 10 7 @11 14)(3 15 12 9 6), (1 13 10 7 4)(2
814511)(3151296), (113107 4)(2 11588512 96), (2 14 118 5)(3 1512 9
6), (147 10 13)(2 14 11 8 5)(3 15 12 9 6), (1374 10)(2 14 11 8 5)(3 15 12 9 6), (1 10
4137)(2 14 11 8 5)(3 15 12 9 6)}
Hs is a p-group of order 125 given fy; | = 5°

5.0 COMPARISON OF RESSULTS

We now apply a standard program GAP to validatet wigaobtained in section 4.
5.1 Thus, validating our resultsin 4.1

GAP> C1:=GROUP((1,2,3,4,5));GROUP([ (1,2,3,4,5) ])

GAP> D1:=GROUP((6,7)); GROUP([ (6,7) ])
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GAP>G1:=WREATHPRODUCT(C1,D1);GROUP([(1,2,3,4,5)7(8,9,10),(1,6)(2,7)(3,8)(4,9)(
5,10)])

GAP> ORDER(G1);50

GAP> H1:=SYLOWSUBGROUP(G1,5);GROUP([ (1,4,2,5,3%8,10,8),(1,2,3,4,5)(6,10,9,8,7)

)
GAP> ORDER(H1):25

5.2Wealsovalidatetheresult in 4.2

GAP> C2:=GROUP((1,2,3,4,5,6,7));GROUP([ (1,2,38,B) ])

GAP> D2:=GROUP((8,9));GROUP([ (8,9) ])
GAP>G2:=WREATHPRODUCT(C2,D2);GROUP([(1,2,3,4,5,6(8)9,10,11,12,13,14),(1,8)(2,
9)(3,10)(4,11)(5,12)(6,13)(7,14) ])

GAP> ORDER(G2);98
GAP>H2:=SYLOWSUBGROUP(G2,7);GROUP([(1,5,2,6,3,784)¢,9,13,10,14,11),(1,2,3,4,5,
6,7)(8,14,13,12,11,10,9) )

GAP> ORDER(H2);49

5.30ur result in 4.3 aboveisalso validated as:

GAP> C3:=GROUP((1,2,3)):GROUP([ (1,2,3) ])

GAP> D3:=GROUP((4,5,6));GROUP([ (4,5,6) ])

GAP> G3:=WREATHPRODUCT(C3,D3);GROUP([ (1,2,3), (85 (7,8,9),
(1,4,7)(2,5,8)(3,6,9) )

GAP> ORDER(G3);81

5.4 Resultsin 4.4 isvalidated as:

GAP> C4:=GROUP((1,2,3,4,5));GROUP([ (1,2,3,4,5) )
GAP> D4:=GROUP((6,7,8));GROUP([ (6,7,8) ])
GAP>G4:=WREATHPRODUCT(C4,D4);GROUP([(1,2,3,4,5)(8,9,10),(11,12,13,14,15),(1,
6,11)(2,7,12)(3,8,13)(4,9,14)(5,10,15) ])
GAP> ORDER(G4);375
GAP>H3:=SYLOWSUBGROUP(G4,5);GROUP([(1,3,5,2,4)(6B7,9)(11,13,15,12,14),(1,2,3,
4,5)(11,15,14,13,12), (1,5,4,3,2)(6,7,8,9,10) ])
GAP> SIZE(H3);125
GAP> ORDER(H3);125
GAP> QUIT:
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