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ABSTRACT

In this thesis we construct finite homomorphic images of infinite semi-direct
products, 2*" : N, where 2*" is a free product of n copies the cyclic group C; extended by
N, a group of permutations on n letter. We construct several finite homomorphic images
of the semi-direct products 2* : Sy, 2*¢ : L3(5), and 3* : S3. In particular, we construct
the finite groups 24 : Sy, 2 x S5, PGLy(7), PGL3(9), 3 x PGLy(9), A homomorphic
image of 3*3 : §3, Lo(11), and M2 : 2. The main result of the thesis is the construction

of M3 : 2 as a homomorphic image of 2*4 : Sy.
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Chapter 1

Introduction

In this thesis, we present a method for performing group theoretic operations
on finite groups. Our method is, as will be demonstrated, more convenient to work
with than the two existing methods; permutation or matrix representation. Many of
the interesting groups have permutation representations on sets of inconveniently large
size. Also; working with matrix representation for these groups are very time consuming,.
Although there exist group theory packages, such as MAGMA (see [Can05]) which enable
us to efficiently perform group theoretic operations on permutations of very large size, the
only means of communication of these elements is electronically. Our method applies to
may finite groups including all finite non abelian simples groups. We will construct several
groups, including the automorphism group, M3 : 2, of the Mathieu group M. These
groups are constructed through a technique that is given in next section. This technique
allows us to express elements of the constructed group in convenient short forms. Many
groups have been constructed this way and their elements represented in short forms.
For example, every element of the Janko group J, is represented in convenient short form

instead of the usual 226 letter permutation representation, see [CH96] for reference.

1.1 Symmetric Generation of a Group

Let G be a group and

T = {t1,t2,...,tn} C G,



and let N = Ng(T"), the set normalizer in G of T'.
If

(i) G=(T), and
(i) N permutes T transitively, not necessarily faithfully.
Then G is a homomorphic image of the (infinite) progenitor
m*™ : N,

where m*™ represents a free product of n copies of the cyclic group Cp,, m being the order
of t;, and N is a group of automorphisms of m** which permutes the n cyclic subgroups

by conjugation. Thus, for 7 € N, we have
= T (iyms

N will simply act by conjugation as permutations of the n involutory symmetric genera-
tors. Now, since by the above, elements of N can be gathered on the left, every element of
the progenitor can be represented as ww, where m € N and w is a word in the symmetric
generators. Indeed this representation is unique provided w is simplified so that adjacent
symmetric generators are distinct. Thus any additional relator by which we must factor

the progenitor to obtain G must have the form
mw(ty, te, .., tn),

where # € N and w is a word in T. We will let i stand for the symmetric generator #;

and also let i to denote the coset Nt;.

1.2 Manual Double Coset Enumeration

We have
N' = Cn(t:);
as the single point stabilizer in N and
N = Cn({t:, t5)) ete,
as the two points stabilizer in N. The coset st.abilizing subgroup of N, N®), is given by,

N® = {7 € N: Nwur = Nuw},



for w a word in the symmetric generators. Then N¥ < N (), and the number of cosets
in the double coset [w] = NwN is given by | N' | / | N®) |, since

Nwm # Nwme

<= Nuwmm™?! # Nw

= mm~! ¢ N@w)

= N("’)7r17r2"1 # N@)

s= NWi) £ Ny,

We find the index of N in G by performing a manual double coset enumeration
of G over N. We need to find all double cosets [w] and also find the number of single
cosets in each of these. We know that the double coset enumeration is completed when
the set of right cosets obtained is closed under right multiplication. We obtain the orbits
of N®) on the set of symmetric generators and identify, for each [w], the double coset to

which Nwt; belongs for one symmetric generator ¢; from each orbit.



Chapter 2

Construction of 2% : Sy

We factor the progenitor 2* : Sy by the single relator, [(0,1,2, 3)%]%, and let,

L2
e 2 : 54

a symmetric presentation of G is given by,

[(0,1,2,3)t0]

(=, tlz%, o2, (y2)®, 8%, (1, 9), (8%, ), (b)),

where N & S, = (z,y|z%, y?, z3°), and the actions of x and y on the symmetric generator
are given by z ~ (0,1,2,3), y ~ (2,3). Our relation is {(0, 1,2, 3)t0]* = 1.
Now, let (0,1,2,3) = 7 then [(0,1,2, 3)to}* = (mto)? = 1.

migmigmigmip

& wtowtowzw'ltowto

& womdn 2 tom (t0) " to
& mtom®(to)™ (to)"to

& T 3tam(t0)™ (to)™to
& m(to)™ (to)™ (t0)"to
& tatatito

& t3ts

L T S e N

tot1

Manual double coset enumeration.

We note that; NeN = {Nen|n € N} = {Nn|n € N} = {N}. Thus NeN,
denoted by [%], contains one single coset. N is transitive on {0, 1,2, 3}, so it has a single



orbit {0,1,2,3}. We take a representative, say {0} from the orbit, and find to which the
double cosets Nt belong? Clearly; Ntg € NtoN = {Ntg|n € N} = {Nto, Nt1, Ntg, Nis}.
Now consider the cosets stabilizer N in N. The cosets stabilizer of Nty is equal to the

point stabilizer N°, given by:
N(O) = NO
((1,2,3),(1,2))
= {&(1,2),(1,3),(2,3},(1,2,3),(2,1,3)},
then the number of the single cosets in the double coset N{gV is at most: l%\%[r] = % =4.
The orbits of N on {0,1,2,3} are {0} and {1,2,3}. We take a representative,
{0} and say {1}, from each orbit, and find to which the double cosets Ntgty and Nipt;

belong? However, Ntgtp = N € [#], then one symmetric generator goes back to the double

i

coset NeN, and three symmetric generators go to the next double coset Niot; € [01]
(new).

Next, we consider the cosets stabilizer N in N. Now, N1 > N0l = [¢ (2,3)},
and we note that; Ntgts = Nitgl; (32 ~ 01).

NigtQOWD = N0 oy Mgty = Nty = (0,3)(1,2) € NOD,
Nzt = Nttl®) = Nigty = Ntytg = (0,1) € NOD,

Therefore; N©D > ((2,3), (1,2)(0,3)) = {e, (0,1), (2, 3), (1,3)(0, 2), (0, 3)(1,2),
(0,3,1,2),(0,2,1, 3),(2,1,0, 3)}, then the number of the single cosets in the double coset
Ntpt1 N is at most: WIVTI%II'W = %ﬁ = 3 (with four names for each).

In order to find the other two distinct single cosets in Ntgt; NV we find the right
cosets of NV in N, They are N (01),Nt0t£°'1‘3’2),N tot§°'3'2’1’. We take a presentative
from each of the cosets, we form the transversal T. T' = {e, (0, 3,2,1), (0, 1,3,2)}. Con-
jugating the coset with four different names that is, 32 ~ 23 ~ 10 ~ 01 by each of the
elements in the set T, we get the other two distinct cosets in Ntgty N with four names
for each:

31 ~ 13 ~ 02 ~ 20.
30 ~ 03 ~21~12.

N ig transitive on {0,1,2,3}. Thus NV has a single orbits {0,1,2,3}. We
take a representative, say {1}, from the orbit, and find to which the double cosets Ntot1to
belong? However, Nigti1to = Ntp € {0]. Therefore; four symmetric generators go back to
the double coset NitglV.



Hence we must have complete the double coset enumerator since the set of right
cosets of N in G is closed under right multiplication by ¢;s. The double coset enumeration
shows that the index of N &£ 54 in G is at most: i%-}-I— %+ITE%V°JW= 1+4+3=8.
= |G| < 8|N|=8x24=192,

We now prove that |G| = 192. Determine the action of the symmetric generators
x, ¥ and t on 8 distinct cosets of N in G that we have found. Recall that = ~ (0, 1,2, 3),

y~(2,3).
[+] [0] [01]
Figure 2.1: The Cayley Diagram of 2% : S; over 2™ : Sy

Permutation Representation.

Coset | z~(0,1,2,3) | y~(2,3) | to

1N 1N 1N 2 Nt
2 Nty 3 Nt 2 Nitg 1N

3 Ny 4 Nty 3 Nt 6 Nigty
4 Nty 5 Nts 5 Nty 7 Nigts
5 Ntg 2 Nig 4 Ntg 8 Nipts
6 Ntot1 | 8 Nigts 6 Nigt; 3 Nt
7 Nigtq | 7 Nigts 8 Niogts 4 Nig
8 Nipts | 6 Nigh 7 Nigto 5 Ni3

The action of N and the action of ¢'s is as follows: GxX—X defined by
(gx)—egx, and f — S, where f is homomorphism. In this problem; we have,
f:2*%:8 — 8, where X = {N, Ntq, ..., Ntots}. Now we find,

f(z) =(2,3,4,5)(6,8).

f(y) = (4,5)(7,8).

F(to) = (1,2)(3,6)(4, 7)(5,8).

f(t) = f(to®) = (F10) V™) = (1,3)(4,8)(5,7)(2,6).
f(t2) = F(0:®) = (ft1)VD) = (1,4)(5,6)(2,7)(3,8).
f(ts) = f(t2") = (Ft2) /) = (1,5)(2,8)(3,7)(4, 6).



The Homomorphism Image of G.

G = f(2*: S4) = (£ (), f(y), f(t), F(t1), £ (ta), £ (2a))-
However;

{f(tl)) f(t2)a f(t3)} c (f(.’B), f(y): f(tO))

= G = (f(z), f(y), f(to)) = F(2** : Sa).

If the additional relation hold in {f(z), f(to), f(¥)) then:

2*4: 5, —~
R ) ETUORTONO)

The addition relation, namely tgtitots = 1 hold in (f(x), f(y), f(to))
if f(to)f(t1)f(t2)f (ta) = 1.

Let s = f(to) F(t1)£(2) (t0)=(L, 2)(3,6) (4 7)(5, 8)(1, 3)(4, 8)(5, T)(2 6)(1, )5, 6)(2, )
(3,8)(1,5)(2,8)(3,7)(4, 6)=1.

Thus the relation holds in G.

== (G is a homomorphism image of G.

Now, by the First Isomorphic Theorem |G/Kerf| = G .

= |G| 2 |G].

It is easily verified that |G| = |(f(z), f(¥), F(t0))] = 192.

= |G| = 192.

But we have see above that |G| < 192.

Hence; |G| = 192,



Chapter 3

Construction of 2 x Ss

We factor the progenitor 2*4 : S; by the single relator, [(0,1,2)¢]%, and let,

2% : 5,
G2l
[(Or 1, 2)t0]
a symmetric presentation of G is given by:

(@9, tlzt, 4% (), 2, (8, ), (£, ), ((2y)¥)%),
where N & Sy = (z, y|z?, 2, zy®), and the actions of x and y on the symmetric generator
are given by = ~ (0,1,2,3), y ~ (2,38). Our relation is, [(0,1,2)to]! = 1. Now, let
(0,1,2) = = then [(0, 1, 2)¢o]* = (mto)? = 1.
wlomigmipnty =
=4 7rto1rto1r21r_1t01rto =
& 1rt07r31r_2to7r2(to)"to =
& mtomd(to)™ (to)"to =
& w4 3temd(to)™ (to)"to =
& m(t)™ (o)™ (to) "t =

< (0, 1, 2)tot2t1t0 =

[ N T

< (0,1, Z)totz = tot1
Manual double coset enumeration

We note that; NeN = {Nen|n € N} = {Nn|n € N} = {N}. Thus NeN,

denoted by [«], contains one single coset. N is transitive on {0, 1,2, 3}, so it has a single



orbit {0,1,2,3}. We take a representative, say {0} from the orbit, and find to which the
double cosets Nty belong? Clearly; Ntg € NtgN = {Nt}|n € N} = {Ntg, Nt;, N, Ntz}.
Now consider the cosets stabilizer N(©), The cosets stabilizer of Ntg is equal to the point

stabilize N©, given by:
N(o) = NU
= ((1,2,3),(1,2)).
= {&(1,2),(1,3),(2,3),(1,2,3),(2,1,3)},
then the number of the single cosets in the double coset Nty is at most: |JN%lTI = %—4 =4.

The orbit of N on {0,1,2,3} are {0} and {1,2,3}. We take a representatives,
{0} and say {1}, from each orbit, and find to which the double cosets Ntgty and Nigty
belong? However, Ntpto = N € [x], then one symmetric generator goes back to the double
coset NeN, and three symmetric generators go to the next double coset Nipt; € [01)
(new).

Next, we consider coset stabilizer N©1 in N. Now, N(O) > N0 = {¢, (23,)},
and we note that; Ntoty = Nigta (01 ~ 02). Ntotgm) = Ntotz = (1,2) € N but S,
can be generated by (12...n)(12). Therefore; NV = {(1,2,3), (1,2)} = {e, (1,2), (1, 3), (2,
3),(1,2,3),(2,1,3)}. Since; (2,3) € N = Nt = Neot?™® = Nigts = Nioty.
Thus Ntgt; = Ntgta = Nigts (01 ~ 02 ~ 03). Then the number of the single cosets in
the double coset Nigti N is at most:; NA;, 1= 24 = 4 (with three names for each).

In order to find other three distinct single cosets in Ntgt1 N we find the right
cosets of N in N. They areN(OD N totgo'l), N totgo’z), N tot§°'3). We take a presentative
from each of the cosets, we form the transversal T. T = {e, (0,1), (0, 2), (0,3)}. Conju-
gating the coset with three different names that is; 01 ~ 02 ~ 03 by each of the elements
in the set T, we get other three distinct cosets in Ntgt; N with three names for each:

10 ~ 12 ~ 13.
20 ~ 21 ~ 23,
30~ 31 ~ 32,

The orbit of N on {0,1,2,3} are {0} and {1,2,3} . We take a representatives,
{0} and say {1}, from each orbit, and find to which the double cosets Nigt1to and Nigtyt)
belong to? However, Nipt1t; = Nitg € [0], then three symmetric generators go back to
the double coset NtgN, and Ntipt1tpN is new double coset.

Now, Ntgtito € [010] (new).
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0,1, 2)(t0t2) (totl)

= (0,1,2)(totato) = (totito)

Thus Nigtito Nigtato
Niglatg
Nty(3,0,2)tzts
Nigtsto
Nistits
Niotota
Nto(0,2, 1)tot;
Nttty
Nitaty
Ntitaty
Nto(3,2,0)tats
Niststy
Nistots

= Nigtts.

O S {1 | R {

So,
Ntgtito=Ntotato=Ntotsto=Ntststs.
Nigtoto=Ntitot1=Ntitati=Ntitat1.
Ntstita=Ntatota=Ntistots=Ntatito.

We consider the cosets stabilizer N(010) in N, N(010) > NO0I10 — f¢ (9 3)} and we
already knew, N2 > N(D which have six elements. Moreover; (0,1,2,3) € N(010),
Therefore; N = ((0,1,2,3),(1,2)) = 24 = All elements in Sy € N9, Then the
number of the single cosets in the double coset NiotstoV is at most: IW“%‘WI = % =1
(with 12 different names for each).

N9} jg transitive on {0,1,2,3}, so it has a single orbit {0,1,2,3}. We take
a representative, say {0} from the orbit, and find to which the double coset Nipiiioto
belong? Ntotitoto = Ntoty € [01], then four symmetric generators go back to Nigti V.

Hence we must have complete the double coset enumerator since the set of right
cosets of N in is closed under right multiplication by ‘t;s. The double coset enumeration
shows that the index of N £ 54 in G is at most: {%‘I + I_I\I%I’_I + II\%")I + |ng1|°>| =
14-4+4+1=10.
=| G |< 10|N| =10 x 24 = 240.

We now prove that |G| = 240. Determine the action of the symmetric generators
x, y and t on 10 distinct cosets of N in G that we have found. Recall that = ~ (0, 1,2, 3),
y~(2,3).
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(=)

[x]

[01]

[010]

Figure 3.1: The Cayley Diagram of 2 x S5 over 2*4 : Sy

Permutation Representation.

Coset z~(0,1,23) |y~ (23) |t

1N 1N 1N 2 Ntp
2 Nty 3 Nty 2 Ntg 1N

3 Nt 4 Nig 3 Nty 7 Ntiig
4 Niy 5 Nt3 5 Nts 8 Niotp
b Nig 2 Nty 4 N, 9 Nistp
6 Ntoly T Ntitg 6 Ntgt; 10 Nipiito
7 Nititg 8 Niotg T Ntitg 3 Nty

8 Nigty 9 Nisto 9 Nistg 4 Nto
9 Nisto 6 Ntoty 8 Nigtg 5 Nig
10 Ntgtitg | 10 Nigtitg 10 Ntotito | 6 Niot:

The action of N and the action of #/s is as follows:
(gx)—gx, and f — Sz, where f is homomorphism.
f:2*:8; — 8, where X =

fl@) =
fy) =

(2,3,4,5)(6,7,8,9).
(4,5)(8,9).

{N, Ntp, ...

f(to) = (1,2)(3, 7)(41 8)(51 9)(6: 10).

ft) = f(to*) =

,Ntotlto}.

(fto)(f(m)) = (1: 3) (4’ 8) (51 9)(2, 6)(7: 10).

Ft2) = F(0:®) = (F11)V=N = (1,4)(2,6)(3,7)(5,9)(4,8).

f(ta) =

F(t2%) = (Ft2) D = (1,5)(2,6)(3,7)(4,8)(9, 10).

GxX—X defined by

In this problem; we have,

The Homomorphism Image Of G.

G=f(2*1:8;) =

However;

{f(=),

f@),

fto), £(t1), f(ta),

{£(t2), £ (b2), f(ta)} C {f(z), £ (), f(20))-
= G = f(2*: S1) = (f (=), f(¥), f (ta))-
If the additional relation hold in {f(z), f(¥), f(to)) then

f(ts))-



DAL ~
f([(o—12)+0]4) o (£(w), £ ), F o).

The addition relation, namely tot1t2to = (0,1,2) holds in (f(z), f(v), f(%0))-

if tot1tato acts as f(to) — f(t1) — f(t2).

Let p= f(to)f(t1)f(t2)f(to) = (2,3,4)(6,7,8).

Then f(to)* = f(t1), f(t1)* = f(t2) and f(t2)* = f(to)-
Thus the relation holds in G.

— ( is a homomorphism image of G.

Now, by the First Isomorphic Theorem |G/Kerf| & G.
= |G| 2 |Gl.

It is easily verified that |G| = |{f(z), f(¥), f(t0)}] = 240.
= |G| > 240.

But we have seen that |G] < 240.

Hence; |G| = 240.

12
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Chapter 4

Construction of PGLy(7)

We factor the progenitor 2*4 : Sy by the single relator, [(2,3)(¢ - t*)?], and let

2*4 H 34
[(23)(t - #)?]

a symmetric presentation of G is given by:

G

(:B, Y, tlw41 ,yZ, (yx)a: t2> (tr y): (twa y)v 'y(t ' tm)Z),
where N & 54 = (z, y]:z:4, y%, %), and the actions of x and y on the symmetric generator

are given by = ~ (0,1,2,3), y ~ (2,3). Our relation is (2,3)(¢ - t*).
Now, let t is equivalent with 2o, then ¢ = 8 = 0033 — ¢,

2,9 °)? = 1
& (2,3)(tot1)? = 1
& (2,3)(tot1tots) = 1
& (2,3t = tito
& Ntgt; = Niitg

Manual double coset enumeration.

We note that; NeN = {Nen|n € N} = {Nnjn € N} = {N}. Thus NeN,
denoted by [«], contains one single coset. N is transitive on {0, 1,2, 3}, so it has a single
orbit {0,1,2,3}. We take a representative, say {0} from the orbit, and find to which the
double cosets Ntp belong? Clearly; Ntg € NtoN = {Nt}|n € N} = {Nty, Nt;, Nta, Nig}.
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Now consider the cosets stabilizer N(®). The cosets stabilizer of Nt is equal to the point
stabilize VO, given by:
NO®O = NO
= ((1,2,3),(1,2)).
= {e, (1,2),(1,3),(2,3),(1,2,3),(2,1,3)},
then the number of the single cosets in double coset NtyNV: I%V%lrl = 2—64~ =4,

The orbits of N on {0,1,2,3} are {0} and {1,2,3}. We take a representative,
{0} and say {1} from each orbit, and find to which the double cosets Ntgto and Nipt;
belong? However, Ntptg = N € [¥], then one symmetric generator goes back to the double
coset NeN, and three symmetric generators go to the next double coset Nigt; € [01]
(new).

Next, we consider the cosets stabilizer NV in N, Now, N = {e, (2,3)}, and we
note that; Ntot; = Ntito. Nigti™) = Ntytg = (0,1) € NOD, Ntgt®V3) = Npygo =
(0,1)(2,3) € N, Therefore; NV = {(0,1),(2,3)) = {e, (0, 1), (2,3), (0,1)(2,3)}, then
the number of the single cosets in double coset Ntot1 N is at most: gy = % = 6 (with
two names for each).

In order to find other five distinct single cosets in Ntgt1 /N we find the right cosets
of NOD in N. They are NOD, Ntgt"® Ntot®® | Ntotl? Nt Mot e
take a presentative from each of the cosets, we form the transversal T. T= {e, (0, 2), (0, 3),
(1,2),(1,3),(0,2)(1,3)}. Conjugating the coset with two different names; that is, 01 ~ 10
by each of the elements in the set T, we get other five distinct cosets in Ntpt1 N with two
names each:

21 ~ 12,
31 ~ 13.
02 ~ 20.
03 ~ 30.
23 ~ 32,

The orbits of N on {0, 1,2, 3} are {0,1} and {2,3}. We take a representative,
say {0} and {2}, from each orbit, and find to which the double cosets Ntgt1t; and Nigtito
belong? However; Nigtit; = Ntp € [0, then two symmetric generators go back to the
double coset NtoN. So, Nigt1teN is new double coset.

Now, Nigtitz € [012] (new).
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(2,3)(tot1) (tato)

= (2, 3) (totltg) (t1toto)
Thus Nitgtite = Niitgle

Nty (1, 3)t2t0
Ntstatg
Niatslp
Nto(1, 2)tots
Nttots
Nigtits
Nto(0,2)taty
Ntotstg

= Nigtat;.

Il

l

i

|

1l

So,
Nigtiteo=Ntitoto=Ntztotog=Ntatslo.
Ntjtots=Nigtati=Nitgtsti=Ntalat;.

We consider the cosets stabilizer N(°12), N012 = {¢} and we know that {(0, 1), (2,
3),(0,2,3),(0,3,1,2), (0,1)(2,3), (1,3)(0,2)} € N(®'2), Therefore; N1 = ({0,1)(2, 3)
,(1,3)(0,2)) = {e,(0,1),(2,3),(0,2,3),(0,3,2), (0,3,1,2), (0, 1)(2, 3), (1,3)(0,2)}, then the
number of the single cosets in the double coset NiztztgN is at most: I N“,,Vm T = % =3
(with eight names for each).

In order to find other two distinct single cosets with eight names for each in
Ntgtit2N we find the right cosets of N(©12) in N. They are N2, Nt D Niot, £50).
We take a a presentative from each of the cosets, we form the transversal T.

T= {e,(0,2),(0,3)}. Conjugating the coset with eight different names; that is, 012 ~
102 ~ 320 ~ 230 ~ 103 ~ 013 ~ 231 ~ 321 by each of the elements in the set T, we get
other two distinct cosets in Ntgt1 N with eight names for each:

210 ~ 120 ~ 302 ~ 032 ~ 123 ~ 213 ~ 031 ~ 301.

312 ~ 132 ~ 023 ~ 203 ~ 130 ~ 310 ~ 201 ~ 021.

N(12) is transitive on {0,1,2,3}, so it has a single orbit {0,1,2,3}. We take
a representative, say {2} from the orbit, and find to which the double coset Nigtitats
belong? Ntgtitats = Nigt: € [01]. Thus four symmetric generators go back to Ntgt N.

Hence we must have complete the double coset enumerator since the set of right
cosets of N in is closed under right multiplication by #;s. The double coset enumeration
shows that the index of IV & Sy in G is at most: [+ i+ rfeby + oy = 1+4+6+3 =
14.
=| G |< 14|N| = 14 x 24 = 336.
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We now prove that |G| = 336. Determine the action of the symmetric generators
x, y and t on 14 distinct cosets of N in G that we have found. Recall that z ~ (0, 1,2,3),

y~ (2, 3)'

[+]

[0]

[01]

[012]

Figure 4.1: The Cayley Diagram of PGL2(7) over 2*4 : 54

. Permutation Representation.

Coset z~(0,1,2,3) | y~(2,3) |to

1N 1N 1N 2 Nty

2 Nty 3 Nty 2 Nty 1N

3 Nt 4 Nt, 3 Nt 6 Ntgty

4 Nto 5 Ntj 5 Nig 7 Nigts

5 Ni3 2 Nty 4 Nto 8 Nigts

6 Ntot1 9 Ntitg 6 Ntgty 3 Nty

7 Nigta 10 Ntyts 8 Nipis 4 Nty

8 Nipts 6 Nigt; 7 Ntgty 5 Nt3

9 Ntjis 11 Niqts 10 Nity 13 Nigttg
10 Nitts 7 Nigta 9 Niyig 14 Nigtits
11 Niats 8 Nigts 11 Nitgts 12 Nigtitg
12 Nigtyto | 13 Nitgtiig 12 Nigtyia | 11 Nigts
13 Nigt1tg | 12 Nitgtite 14 Ntatita | 9 Niyto
14 Nist1tg | 14 Nigt1t 13 Ntot1tg | 10 Niqts

The action of N and the action of t's is as follows: GxX—X defined by

(g,x)—gx, and f — S;, where f is homomorphism.

In this problem; we have,

f:2*: 854 — S, where X = {N, Nty, ..., Ntst1to}. Now we find,
f(a:) = (2, 3,4, 5)(6, 9,11, 8)(7,10)(12, 13).
f(y) = (4,5)(7,8)(9,10)(13, 14).

F(to) = (1,2)(3,6)(4,7)(5,8)(9,13)(10, 14)(11, 12).
F(t1) = f(to®) = (F(ta))V@ = (1,3)(4,9)(5,10)(2, 6)(11, 12)(7, 14)(8,13).
f(t2) = F(01®) = (f(¢))VEN = (1,4)(5,11)(2,7)(3,9)(13, 8)(10, 14)(6, 12).
F(ta) = F(82°) = (F(B2))UN = (1,5)(2,8)(3, 10)(4, 11)(6, 12)(7,14)(9, 13).
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The Homomorphism Image of G.

G = f(2: 84) = (f(=), f(v), F(bo): f(tr), F(B2), f(2a))-
However; {f(t1), f(te), f(ta)} & (F(x), f(y), f(to0))-

=> G = (f(=), f(v), f(to)) = f(2*" 5 5a).

If the additional relation hold in {f(x), f(to), f(y)} then:

2*4 : 54 ~ (il
G ) = (@), £, (e

The addition relation; namely, tot1tot1 = (2,3) hold in {f(z), f(¥), f(t0))
if tot1tot1 acts as f(t2) — f(ta) and f(i3) — f(t2).

Let p = f(to)f(t1)f(to)f(21)=(4,5)(7,8)(9,10)(13,14).

= ft2)* = (1,5)(2,8)(3,10)(4, 11)(6, 12)(7, 14)(9, 13) = f(t3).
= f(ta)* = (1,4)(5, 11)(2, 7)(3,9)(13,8)(10, 14)(6, 12) = f(ts).
Thus the relation holds in G.

— G is a homomorphism image of G.

Now, by the First Isomorphic Theorem |G/Kerf| = G .

— |G| 2 1G]

It is easily verified that |G| = |{f(z), f(¥), f(to)}| = 336.

= |G| > 336.

But we have see above that [G] < 336.

Hence; |G| = 336.
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Chapter 5

Construction of 3 x PGLy(9)

We factor the progenitor 2*6 : L,(5) by the single relator, (0,00)(1,4)(¢2t3)?,

and let,

2%6 . L2(5)
[(00,0)(1,4) = (t2t3)?]
a symmetric presentation of G is given by:

G

2
2 (=21¥” )
(z,y, |25, 4%, (my)%, £3(¢, @), (¢, my), (B %,

where N = Lo(5) = (z,ylz5 93 (z¥)?), and the actions of x and y on the symmet-
ric generator are given by z ~ (0,1,2,3,4), y ~ (00,0,1)(2,4,3). Our relation is
(0,00)(1,4)(tat3)® = 1

(0,0)(1,4) = (tats)?

< (00,0)(1,4) = tatstats
o (00,0)(1,4)taly = tats
& (00,0)(1, 4)tats = tato

Manual double coset enumeration

We note that; NeN = {Nen|n € N} = {Nn|n € N} = {N}. Thus NeN,
denoted by [x], contains one single coset. N is transitive on {0,1,2,3,4, 00}, so it
has a single orbit {0,1,2,3,4,00}. We take a representative, say {2} from the orbit,
and find to which the double coset Nty belong? Clearly; Nty € NtoN = {Nij|n €
N} ={Nto, Nt1, Nty, Nt3, Nts, Niw}. Now consider the cosets stabilizer N®). The
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cosets stabilizer of Nty is equal to the point stabilizer N2, given by, N @= N? =
((3,0,4,1, 00), (0,4)(1, 3)) = {e, (1, 0)(3, 00), (1, 4)(0, 00), (3, 0)(4, 00), (1,3)(4, 0), (1,00)(3,
4),(1,4,0,3, 00), (1,00,3,0,4),(1,3,4,00,0), (1,0, 00,4, 3) }, then the number of the single
cosets in the double coset NtV is at most: 'I%V%IYI = % =6,

The orbits of N on {0,1,2,3,4,00} are {2} and {0,1,3,4,00}. We take a
representative, {2} and say {3}, from each orbit, and find to which the double cosets
Ntote and Ntots belong? However, Ntata = N € [#], then one symmetric generator goes
back to the double coset NelN, and five symmetric generators go to the next double coset
Niats € [23] (new).

Next, we consider the cosets stabilizer N3, N3 > N2 = {¢ (1,4)(0, 00)},
and we note that; Ntgts = Nigts. NigtiV®S) = Nty = (1,4)(2,3) € Nigts.
Nit&®3) = Neots = (0,00)(2,3) € Ntats. Therefore; N = ((0, 00)(2,3), (1,4)(2, 3))
= {e, (1,4)(0, 00), (1,4)(2, 3), (2, 3)(0, 00} }, then the number of the single cosets in the
double coset NtataN is at most: I%V%‘jrl = 8 = 15 (with two names for each).

In order to find the other fourteen distinct single cosets with two different names
for each in Ntyta3N, we find the right cosets of N3 in N. They are Ntats(1,3)(4,0),
Nitata(1,2)(0,3), Ntats(oo,4)(0, 3), Ntats(1,0)(0, 3), Niata(1, 00,4, 2, 3), Ntats(2,0)(4,3),
Nigts(1, 00,0)(2, 4, 3), Ntats(2, 00)(4,0), Ntats(1,0)(2,4), Ntats(1,00)(2,0), Ntats(1,4,3,
00, 2), Ntotz(2,4)(00, 3), Ntats(1,00,3)(2,4,0), Ntata(1,2,0)(3, co,4). Taking are presen-
tative from each of the cosets, we form the transversal T. T = {e, (1, 3){4, 0), (1, 00, 0)(2, 4, 3),
(3,0)(4, 00), (1,0)(3, 00), (1, 00,4, 2, 3), (1,00, 3)(2,4,0), (1,2)(3,0), (1,4, 3, 00, 2), (1, 0)(2, 4),
(1,00)(2,0), (2, 00)(4,0),(2,0)(3,4), (2,4)(3,00), (1,2,0)(3, 0c,4) }. Conjugating the coset
with two different names; that is, 23 ~ 32 by each of the elements in the set T, we get
the other fourteen distinct cosets in Ntzt3.N with two names for each:

21 ~ 12 (00,4)(3,0).
24~ 42 (00,3)(1,0).
20~02  (o0,1)(3,4).
200 ~ 002 (0,4)(3,1).
31~13  (o0,2)(4,0).
03~30  (o0,4)(1,2).
34~43  (00,1)(2,0).
300 ~ 003 (2,4)(1,0).
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40 ~ 04 (00,2)(3,1).
doo ~ 004 (1,2)(3,0).
Ooo ~ o000 (1,4)(3,2).
d1~14  (o0,0)(3,2).
10~01  (00,3)(2,4).
ool ~1loo  (3,4)(2,0).

The orbits of N2 on {0,1,2,3,4,00} are {0, 00}, {1,4} and {2,3}. We take a
representative, say {0}, {1} and {3} from each orbit,and find to which the double cosets
Ntgtaty, Ntstat; and Niotsta belong? However, Nigtatz = Nig € [2], then two symmetric
generators go back to the double coset NtoN, and NitotstolN, Ntatsti N are new double
cosets,

Now, Nigtsty € [230] (new).
(00,0)(1,4)tat3
= (00, 0)(1, 4)(tatsto)
Thus N totsip

tats

tatatp

Ntgtaty
Nt3(3,4)(1, 00)tota
Ntgtoty

Nitptato
Ntp(0,1)(3, 00)tats
Ntjtoty

Nigtits

th(oo, 0) (3, 2)t4t1
Nigtatq

Ntatst,

Nt4(4, 0)(00, 2)t1t3
Nigtits

Ntjtgts.

T I |

O T | | | N [ O |

So,
Niotstyg = Nigtaty = Niglots = Niptate = Ntitoty = Niztaty = Nigtat; = Niglity =
Nigtitzs = Nitota.

Now, we consider the cosets stabilizer N9, N230 = {¢} and NigtstOH3% =
Nigtaty = (0,1,2,3,4) € N®B0, NigtotPICD = Npgttn = (0,2)(3,4) € N0,
Therefore; N(%30) = ((0,1,2,3,4), (0,2)(3,4)) ={e, (1,4)(2,3), (0, 1,2,3,4), (0,2, 4,1, 3l), (o,
3,1,4,2),(0,4,3,2,1), (2,0)(4, 3),(1,2)(3,0), (1,0)(2,4), (1, 3)(4, 0)} & D1p. Then the num-
ber of the single cosets in the double coset NiqatztoN is at most: ITVI%,WI = % = 6 (with

ten different names for each).
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In order to find the other five distinct cosets with ten different names for each
in NtatstoN, we find the right distinct cosets of N(239 in N. They are N230)(1,4)(0, c0),
N@30)(1,0)(3, 00), N0 (4,0)(2,c0), N0 (3,0)(4,00), N2 0)(1,00). We take a
representative from each of the cosets, we form the transversal T. T= {(1,4)(0, o), (1,0)(3,
o0), (4,0)(2, ), (3,0)(4, 0), (2,0)(1,c0)}. Conjugating the coset with ten different names;
that is, 230 ~ 320 ~ 402 ~ 024 ~ 124 ~ 214 ~ 341 ~ 431 ~ 013 ~ 103 by each of the
elements in the set T, we get the other five distinct cosets in Niatzto/N with ten different
names for each:
1oc2 ~ 2300 ~ 3200 ~ 0012 ~ 421 ~ 241 ~ 314 ~ 134 ~ 0043 ~ 4003.

2001 ~ 0021 ~ 412 ~ 142 ~ Qloo ~ 204 ~ 0040 ~ 4000 ~ 1000 ~ 024.
0010 ~ 0034 ~ 3004 ~ 0400 ~ 4000 ~ 143 ~ 301 ~ 031 ~ 413 ~ 1000.
203 ~ 023 ~ 0032 ~ 3002 ~ 130 ~ 21co ~ fool ~ 001 ~ 310 ~ 1200.
032 ~ 302 ~ 420 ~ 240 ~ 0023 ~ Jood ~ 3400 ~ 4300 ~ 2003 ~ 0004,

The orbits of N30 on {0,1,2,3,4,00} are {0,1,2,3,4} and {oc}. We take a
representative, {oo} and say {0} from each orbit, and find to which the double cosets
Nigtatoty and Nigtstoteo belong? Niaotgtoto = Nigts € [23], then five symmetric genera-
tors go back to Niatg N and NitatatgteolV is a new double coset.

Now, Ntatatoteo € [23000] (new).

Ntotstote = Ntats(1,4)(2, 3)teoto

= Nistateoto

= Nit3(3,1)(0, {)tastato
= Niitootato

= Nitytoo(00, 1)(3,4)tote
= Nititots

= Ntoo(00,3)(2,4)kot1tn
= Niglotito

= Ntgto(co,4)(0, 3)tats
= Nigtstot

= Nito(0, 00)(1, )tatsts
= Nigtatsty

= Ntoot2(°0: 2) (0: 4)tlt3
= Niotootits
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= Nitotatits
= Ntoo(00,4)(0, 3)t1tats
= Nistitats
= Nitatats
= Nt1(00, 3)(0, 1)tatats
= Nigtotsis
= Ntgta(o0, 1)(0, 2)t3t4
= Niotolaty
Then, Niatatote has six different names,
Niststoteo = Ntiteototo = Nigotitots = Nigtatots = Nistootits = Niototsts.
Now recall,
230 ~ 320 ~ 402 ~ 024 ~ 124 ~ 214 ~ 341 ~ 431 ~ 013 ~ 103.
1002 ~ 2300 ~ 3200 ~ 0012 ~ 421 ~ 241 ~ 314 ~ 134 ~ 0043 ~ 4003.
0010 ~ 0034 ~ 3004 ~ 0400 ~ 4000 ~ 143 ~ 301 ~ 031 ~ 413 ~ 1o00.
032 ~ 302 ~ 420 ~ 240 ~ 0023 ~ Qocd ~ 3400 ~ 4300 ~ 2003 ~ co(4.
2001 ~ 0021 ~ 412 ~ 142 ~ 0loo ~ 204 ~ 0040 ~ 4000 ~ 1000 ~ 024,
203 ~ 023 ~ 0032 ~ 3002 ~ 130 ~ 2100 ~ 0ool ~ 0001 ~ 310 ~ 1200,
Thus Ntotstote has sixty different names:
23000 ~ 32000 ~ 40200 ~ 02400 ~ 12400 ~ 21400 ~ 34100 ~ 43100 ~ 01300 ~ 10300
~ 10020 ~ 23000 ~ 32000 ~ 00120 ~ 4210 ~ 2410 ~ 3140 ~ 1340 ~ 00430 ~ 40030
~ 00102 ~ 00342 ~ 30042 ~ 04002 ~ 40002 ~ 1432 ~ 3012 ~ 0312 ~ 4132 ~ 10002
~ 0321 ~ 3021 ~ 4201 ~ 2401 ~ 00231 ~ Ooocdl ~ 3400l ~ 43001 ~ 20031 ~ 00041
~ 20013 ~ 00213 ~ 4123 ~ 1423 ~ 01003 ~ 2043 ~ 00403 ~ 40003 ~ 10003 ~ 0243
~ 2034 ~ 0234 ~ 00324 ~ 30024 ~ 1304 ~ 21004 ~ 00014 ~ 00014 ~ 3104 ~ 12004.
Now, we consider the cosets stabilizer for N(23000)  N23000 — e} gpd
Nitgtstot o3 = Nigtatiteo = (0,1,2,3,4) € N(2302),
Nigtgtt OD@A8) = N 4081t = (00,0, 1)(2, 4,3) € N(2300),
Therefore; N(230) = ((0,1,2,3,4), (00,0,1)(2,4,3)) = N = Ly(5) = {(z,y|a5, 1%, (z)%).
Then the number of the single cosets in the double coset NigtatotoolV is at most: W‘L%l;rl =
88 =1 (with sixty different names for each).
N(230) jg transitive on {0, 1,2, 3,4, 0o}, so N (2300 hag a single orbit {0,1,2, 3,4,

oo}. We take the representative namely {oo} from the orbit, we find the double coset to
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which Niatatotooteo belong? Niotstotooleo = Niotato € [230]. Therefore; six symmetric
generators go back to NiatatoN.

Now, Niatsty € [231] (new) .

(OO, 0) (1,4) (t2t3) = tstz

= (OO, 0)(1, 4) (t2t3t1) = {3fsf

Thus Nigtaty Ntstoty
Nis(4, 00)(0, 3)t1t2
Nipgtita
Ntitota
Nt1(3,4)(1, co)taty
Ntgtatp
Nitgtootn
Nia(1,4)(3, 2)toteo
Nigtoteo
Nitgtsteo
Nto(1,0)(4, 2)teots
Nijtoots
= Nigtitls

W nun

wwnn

|

So,
Nigtaty = Nistaty = Nigtita = Nijtoto = Ntitoots = Nigotits = Niglotoo = Niptzteo =
Nigtaty = Nigleotp.

Now, we consider the cosets stabilizer N1, N#1 = (¢} and N t2t3t§°‘°°’3’1'2) =
Ntgtits = (0,00,3,1,2) € N@U, Nigtatl PO = Nejtot, = (1,2)(0,3) € N,
Therefore; N3 = ((0, 00, 3,1, 2), (1,2)(3,0)) = {e, (1,2)(3,0), (1, 3)(2, 00), (2, 3)(0, 00),
(1,0)(ce,3), (1, 00)(2,0), (1,2,0,00,3), (1,3,00,0,2), (1,00,2,0,3), (1,0,3,2,00)} = D.
Then the number of the single cosets in double coset Nigt3¢1 N is at most: ITV,%I“_I = % =
(with ten different names for each).

In order to find the other five distinct cosets with ten different names for
each in NtotstoN, we find the right distinct cosets of N1 in N. They are are listed
below: Niatst1(1,4)(2,3), Ntotst1(3,0)(4,00), Niatat1(4,0)(2,00), Niatati(1,0)(4,00),
Nitqatst1(2,0)(3,4). We take a representative from of the cosets, we form the transver-
sal T. T= {(1,4)(2,3), (3,0)(4, 00), (4, 0)(2, 00), (1,0)(4, 00}, (2,0)(3,4)}. Conjugating the
coset with ten different names for each; that is, 231 ~ 321 ~ 012 ~ 1003 ~ o013 ~ 3000 ~
0300 ~ 0020 ~ 20c0 ~ 102 by each of the elements in the set T, we get the other five
distinct cosets in Ntstzti N with ten different names for each:

324 ~ 234 ~ 2000 ~ 0200 ~ 3000 ~ 0030 ~ 4002 ~ 0042 ~ 043 ~ 403
132 ~ 201 ~ 021 ~ 243 ~ 423 ~ 034 ~ 304 ~ 312 ~ 410 ~ 140
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2400 ~ 041 ~ 401 ~ 0002 ~ 0002 ~ 4200 ~ 120 ~ 210 ~ ool4 ~ loo4
213 ~ 0031 ~ 3001 ~ 0024 ~ 2004 ~ 342 ~ 432 ~ 1400 ~ 41oo ~ 123
3100 ~ 430 ~ 340 ~ 4001 ~ 0041 ~ 1300 ~ (014 ~ 104 ~ 0003 ~ 00o03.
The orbits of N1 on {0,1,2,3,4,00} are {0,1,2,3,c0} and {4}. We take
a representative, {4} and say {1} from each orbit, and find to which the double cosets
Niotatit) and Nigtatits belong? Niotatit) = Niaots € [23], then five symmetric generators
go back to NitgtaN.
Now, Niatst1t4 € [2314] (new).
Nitotgtits = Ntats(oo,0)(2, 3)taty
= Niatotlaty
= Nta(0,1){c0, 3)tstat;
= Nigotataly
= Ntoots(00,4)(0, 3)t1to
= Ntgtootiln
= Nt4(0,2)(3, Dt1toots
= Nigtitoln
= Ntat1(0,4)(1, 3)tateo
= Nititatoteo
= Nt1(0,00)(1,4)t2t3t00
= Niglatzteo
= Nit4t2(2,4)(1,0)toots
= Ntotstools
= Nitgtatools
= Nt4(0,4)(1, 3)tootats
= Ntgtootata
= Nigototots
= Ntoo(1,00)(3,4)iztots
= Ntytotots
= Niita(4, 00)(1, 2)tsto
= Nigti1tato
Then Ntgtztits has six different names,
Nigtgt1tg=Ntgtatst1= Niitaloteo= Nigtatootz=Niat1tzto= Niztitoola.
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Now recall,

231 ~ 321 ~ 012 ~ 1003 ~ 0013 ~ 3000 ~ 0300 ~ 0020 ~ 2000 ~ 102

324 ~ 234 ~ 2000 ~ 0200 ~ 3000 ~ 0030 ~ 4002 ~ 0042 ~ 043 ~ 403

132 ~ 201 ~ 021 ~ 243 ~ 423 ~ (034 ~ 304 ~ 312 ~ 410 ~ 140

2400 ~ 041 ~ 401 ~ 0oo2 ~ 0002 ~ 420¢ ~ 120 ~ 210 ~ ool4 ~ lood

213 ~ 0031 ~ 300l ~ 0024 ~ 2004 ~ 342 ~ 432 ~ 1400 ~ 4100 ~ 123

31oo ~ 430 ~ 340 ~ 400l ~ 004l ~ 1300 ~ 014 ~ 104 ~ o003 ~ 0oco3

Thus Ntgtstits has sixty different names:

2314 ~ 3214 ~ 0124 ~ 10034 ~ 0134 ~ 30004 ~ 03004 ~ 00204 ~ 20004 ~ 1024

~ 3241 ~ 2341 ~ 20001 ~ 02001 ~ 30001 ~ 00301 ~ 40021 ~ 00421 ~ 043 ~ 4031
~ 18200 ~ 20100 ~ 02100 ~ 24300 ~ 42300 ~ 03400 ~ 30400 ~ 31200 ~ 41000 ~ 14000
~ 24003 ~ 0413 ~ 4013 ~ 00023 ~ 00023 ~ 42003 ~ 1203 ~ 2103 ~ 00143 ~ 1oco4d
~ 2130 ~ 00310 ~ 30010 ~ 00240 ~ 20040 ~ 3420 ~ 4320 ~ 14000 ~ 41000 ~ 1230
~ 31002 ~ 4302 ~ 3402 ~ 40012 ~ 00412 ~ 13002 ~ 0142 ~ 1042 ~ co(32 ~ 0oo32.

Now, we consider the cosets stabilizer for N34, N2814 = (¢} and
NtgtatytOM* ) = Nigtataty = Nitgts(oo,1)(3,4)toty = Ntatstots = (0,1,2,3,4) €
N@D | Niotat, tE00VGAS) - Nptot ts = Ntgta(0,1)(2, 4)tsteo = Niatatatoo = (00,0,
1)(2,4,3) € N2314) Therefore; N1 = ((0,1,2,3,4), (00,0,1)(2,4,3)) = N = Ly(5) =
{z,y|z® 3%, (zy)?). Then the number of the single cosets in the double coset Ntatatita N
is at most: i~ N P = % = 1 (with sixty different names for each).

N1 g transitive on {0,1,2,3,4,00}, then N9 has a single orbit on
{0,1,2,3,4,00}. We take a representative; namely {4} from the orbit, we find the double
coset to which Ntatatitaty belong to? Niotatitats = Ntotst: € [231], then six symmetric
generators go back to Nigtst1 V.

Hence; we must have complete the double coset enumerator since the set of right

coset of N is closed under right multiplication by ¢;s. The double coset enumeration shows

that the index of N 22 Ly(5) in G is at most: f—%} + I—IJV%IT[ + I%V%’_l + ITVI%‘ETI + INI;J;,I [+
IN(LQ’JM)' + lN};‘;'MTl =14+6+154+6+6+1+1=36.
=| G |< 36| N| = 36 x 60 = 2160.

We now prove that|G| = 2160. Determine the action of the symmetric generator
x, y and t on 36 distinct cosets of N in G that we have found. Recall that = ~ (0, 1, 2, 3, 4),

Yy~ (0: L, 00)(2,4, 3)'
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Permutation Representation

Coset z ~ (01234) | y ~ (0100)(243) | to

1N 1N 1N 2 Nty

2 Nty 3 Nty 3 Nt 1N

3 Nty 4 Nigy 7 Nt 8 Niitg

4 Nt 5 Nit3 6 Nty 13 Niatg
5 Nt 6 Nty 4 Nty 17 Ntstp
6 Nty 2 Nty 5 Nig 20 Ntato
7 Ntgo 7 Nt 2 Nip 22 Nigolg
8 Niitg 9 Niats 12 Nttt 3 Nty

9 Ntitg 14 Niota 21 Nitgtoo 32 Ntaotqto
10 Ntits 15 Niagty 16 Nistoo 26 Ntatgis
11 Nt1ty 13 Niqty 19 Ntatoo 31 Niototy
12 Nijtoo 16 Niatoo 22 Nioto 28 Niatoiq
13 Ntotg 10 Ntqts 11 Ntity 4 Nty

14 Nigty 18 Nigty 15 Nitoty 23 Niotstg
15 Nitaty 17 Ntstg 18 Nigty 27 Niatoto
16 Nitoteg 19 Nt 20 Ntato 29 Nisotst,
17 Nigty 11 Nty 9 Nttt 5 Nig

18 Nitgty 20 Nigtg 14 Ntats 34 Ntytoty
19 Nigteo 21 Nitgty 13 Niqtg 30 Ntatsty
20 Nttp 8 Ntitg 10 Ntts 6 Nty

21 Nigteo 22 Nitgoto 17 Nitsto 25 Ntotoly
22 Nioolo 12 Nttt 8 Nitp 7 Nitgo

23 Nitatsto 23 Nigtstg 24 Nigtaty 14 Niats
24 Nitotsty 27 Nigtplo 27 Ntstgto 35 Ntatstoteo
25 Nitotpty 26 Nitgtgts 28 Ntatphy 21 Nigtoo
26 Niatots 24 Niotyt 25 Ntgtoly 10 Nigts
27 Nistota 28 Nistgty 23 Nigtatp 15 Nitoty
28 Ntatoty 25 Niotots 26 Niotots 12 Ntito
29 Ntotsty 33 Niotits 32 Niat1tg 16 Nitstoo
30 Nitogtaty 34 Ntitgty 31 Ntatpty 19 Nisteo
31 Niqtpt, 31 Nigtpty 33 Nistiits 11 Nty
32 Ntat1tg 29 Niotsty 34 Ntjtots 9 Ntts

33 Ntatits 30 Nigtsty 30 Ntataty 36 Nitotstits
34 Ntitoty 32 Nitatitg 29 Nitaotat) 18 Nisty
356 Niolatoteo | 35 Nigtstote | 35 Nitststoteo 24 Ntotgt
36 Ntgtatits | 36 Nitaotstitq | 36 Niotstits 33 Niotits

The action of N and the action of t’s is as follows: GxX——X defined by (g,x)

—gx, and f — S, where f is homomorphism. In this problem; we have, f : 2*6 ;
Ly(5) — Sz, where X = {N, Nty, ..., Ntotstit4}. Now, we find
flz) = (2,3,4,5,6)(8,9, 14, 18,20)(10, 15,17, 11, 13)(12, 16, 19, 21, 22) (24, 27, 28, 25, 26)
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(30, 34, 32, 29, 33).

f) = (2,3,7)(4,6,5)(8,12,22)(9, 21, 17)(10, 16, 20)(11, 19, 13)(14, 15, 18) (23, 24,27)
(25,28, 26)(29, 32, 34)(30, 31, 33).

F(to) = (1,2)(3,8)(4, 13)(5, 17)(6, 20)(7, 22)(9, 32) (10, 26)(11, 31) (12, 28)(14, 23) (15,27)
(16, 29)(18, 34)(19, 30)(21, 25)(24, 35)(33, 36).

flt1) = £(to) = (£(t0))!@ = (1,3)(4,9)(5, 10)(6,11)(2, 8)(7,12)(14, 29) (15,24)(13,31)
(16,25)(18, 23)(17,28)(19, 33)(20, 32)(21, 34)(22, 26)(27, 35)(30, 36).

Ft2) = F(11%) = (F(21))T®) = (1,4)(5,14)(6, 15)(2,13)(3, 9)(7, 16)(18, 33) (17,27)(10,31)
(19, 26)(20, 23)(15, 31)

(11, 25)(21, 30)(8, 29)(22, 32)(12, 24)(28, 35)(34, 36).

f(ta) = f(t2®) = (F(82))7® = (1,5)(2,17)(3, 10)(4, 14)(6, 18)(7, 19)(8, 23) (9,33)(11,28)
(12,29)(13,26)(16,27)(20, 30)(21, 24)(22, 34)(25, 35)(32, 36).

F(ta) = f(8s%) = (f(ta))/® = (1,6)(2,20)(3, 11)(4, 15)(5, 18)(7, 21)(8, 34) (9, 23)(10,24)
(12, 32)(13, 25)(14, 30)(16, 33)(17, 31)(19, 28)(22, 27)(26, 35)(29, 36).

Flteo) = f(t2¥) = (F(t1))'® = (1,7)(2,22)(3,12)(4,16)(5, 19)(6,21) (8,25)(9,26)(10,34)
(11,33)(13, 30)(14, 24)(23, 35)(31, 36)(15, 32)(17, 29)(18, 27)(20, 28)

[2] [23]

[320] [23000]

Figure 5.1: The Cayley Diagram of 3 x PGL2(9) over 2*6 : L(5)

The Homomorphism Image Of G

G = f(2°°: Lo(5)) = (f(2), £ (v), £{to), £(t1), f(t2), f(ta) f(ta)s £ (teo)).

However;

{f(t1)1‘f(t2)) f(ta), f(t:l), f(too)} < (f(m)! f(y)v f(tU)))
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Then G = /(2 : L(5)) = (f(&), f(1), £ o))}
If the additional relation hold in (f(x), f(y), f(t0), f(tco)) then:
2%6 : Lo(5
N s = @) o)
The addition relation, namely tat3tzts = (00, 0)(1,4) holds in {f(x), f(v), f(to), f(te0)) if
F(t2) f(t3)f (2) f (t3) acts as f(teo) — f(f0) and f(1) — f(ta).
Let = £(t2)f(ts)f(t2) F(ts) =(2,7)(3,6)(8,21)(9, 15)(10, 18)(12, 20)(13, 16)
(17, 19)(23, 24)(26, 27)(29, 30) (31, 33).
Then (f(teo))# = f(to) and (f(to))* = f(teo)
(Ft))* = f(ta) and (F(E))H = £(22).
Thus the relation holds in G = (f(z), f(v), f(to), f(teo))-
= (3 is 2 homomorphism image of G.
Now, by the First Isomorphic Theorem |G /Kerf ] ~G.
= |G| 2 |G.
It is easily verified that, |G} = [{f(z), f(v), f(to)))| = 2160.
= |G| = 2160.
But we have seen above that |G| < 2160.
Hence; |G| = 2160.
Now, 3 x PGLy(9) has a unique normal subgroup of order 3, generated by;
(1,35,36)(2,34,31) (3,33,29)(4,27,30) (5,26,22)(6,20,25)(7,19,32)(8,21,17)(9,23,28)(10,13,16)
(11,12,24) (14,15,18) whose symmetric representative form is [(1, 3,00)(2, 0, 4)t2t3toteo]-

In the next chapter, we will factor 3 x PGL2(9) by the unique normal subgroup of order
3 given above to obtained PGLs(9).
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Chapter 6

Construction of PGLy(9)

We consider the progenitor 2*® : Lsby the single relator, (1, 3, 00)(2, 0, 4)tat3toteo,

and let
. 2*6 1 Ly(5)
[tatatoteo = (1,00, 3)(2,4,0)]

A symmetric presentation of G is given by:

(, 9, 8125, 43, (29)2, 2, (¢, @2y Y), (¢, ya~Lyay™1), (H7)2, (zy), (26562 =9, (zy2xy?)).

where N & Ly(5) = (z,y|z5, 13, (zy)?), and the actions of x and y on the symmetric

generator are given by x ~ (0,1,2,3,4), y ~ (00,0,1)(2, 4, 3). Our relation is,

totstotee = (1,00,3)(2,4,0)
& otz = (1,00,3)(2,4, 0)tcoto.

Manual double coset enumeration

We note that NeN = {Nen|n € N} = {Nn|jn € N} = {N}.
Thus NelN, denoted by [], contains one single coset. N is transitive on {0, 1,2, 3,4, o0},
so it has a single orbit {0, 1,2, 3,4, 0o}, We take a representative, say {2} from the orbit,
and find to which the double coset Ntz belong? Clearly; Ntz € Nt;N = {Ntjln € N} =
{Nto, Nt1, Nty, Nts, Nts, Nto}.

Now consider the cosets stabilizer of N(®, The cosets stabilizer of Nt is
equal to the point stabilizer N2, given by: N®= N2 = ((3,0,4,1, 00), (0,4)(1,3)) =
{e, (1,0)(3, 00), (1,4)(0, 00), (3,0)(4, 00), (1, 3)(4,0), (1,0)(3,4), (1,4,0, 3, o0), (1, 00,3,0,4),
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(1,3,4,00,0),(1,0,00,4,3)}, then the number of the single cosets in the double coset:
Nty N is at most: JTI)" 60 = 6.

The orbits of N(2) on {0,1,2,3,4,00} are {2} and {0,1,3,4,00}. We take a
representative, {2} and say {3}, from each orbit, and find to which the double cosets
Ntoty and Niots belong? However, Nigto = N € [], then one symmetric generator goes
back to the double coset NeN, and five symmetric generators go to the next double coset
Nitgts € [23)].

Next, we consider the cosets stabilizer N(23). The cosets stabilizer of Ntpts is
given by: N3 > N(23) = {e, (1,4)(0, 00)}, and we note that;

Ntaty = Ntooto. Ntgtd DO = Nt 1 00) — N Nigtes.

Ngt2D0) = Nt fE00) — Nigty = Nigtoo and (2,3)(0,00) € N(23),

Nty t“ D) = N, t“ AO®Y —y Nty = Ntotoo and(1,4)(0,00) € N3,

Nt, t(1°2)(3 490) = Nitoot 0240 — N4ty = Nigty and (1,0,2)(3,4,00) € N@3),
Nitgt{hoo @0 -y y(008)A0) o N4t = Nigty and (1,00,3)(2,4,0) € N(®3),

So,

Nitota=Ntzto=Ntooto=Ntpteo=Ntst1=Ntit4.

Therefore;

N@3) = ((0,00)(1,4), (1, 00, 2)(3,4, 0))= {e, (1,4)(0, c0), (1, 00, 2)(3, 4, 0), (1, 00, 3)(2, 4, 0),
(1,2,00)(3,0,4),(1,2,0)(3, 00,4), (1,0, 2)(3,4, c0), (1, 3,00)(2,0,4), (1, 3,0)(2, 00, 4},

(2, 3)(0, 00), (1,0, 3)(2,4, 00), (1,4)(2,3)}. Then the number of single cosets in the double
coset NiotzN is at most: ITIV-(I\Q,TI = ?—g = 5. (with six names for each)

In order to find the other four distinct cosets with six names for each in Ntgta N
we find the right distinct cosets of N2 in N. They are listed below: Niat3(1,0)(3,00),
Niats(1,00,0)(2,4,3), Niatz(00,4)(0,3), Niata(l, 3)(4,0). We take a representatives from
of the cosets, we form the transversal T. T = {e, (1, 0)(3, 00), (1, 00, 0)(2, 4, 3), (3, 0)(4, 00),
(1,3)(4,0)}. Conjugating the coset with six different names; that is, 23 ~ 32 ~ 14 ~
41 ~ 0oo ~ 000 by each of the elements in the set T, we get the other four distinct cosets
in Nitgt3 N with six names for each:

200 ~ 002 ~ 31 ~ 13 ~ 04 ~ 40
42 ~ 24 ~ 01 ~ 10 ~ 3600 ~ 6003
34 ~ 43 ~ 1oo ~ 6ool ~ 20 ~ 02
12 ~ 21 ~ 004 ~ 400 ~ 03 ~ 30
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Now, N{3) is transitive on {0, 1,2, 3,4, 00}, so it has a single orbit {0, 1,2, 3,4, 00}
We take a representative; namely, {3} from the orbit, we note that Niptsts = Nig € 2].
Therefore, six symmetric generators go back to the double coset NtaV.

Hence we must have complete the double coset enumerator since the set of right
coset of N is closed under right multiplication by ¢;s. The double coset enumeration shows
that the index of N 2 Lo(5) in G is at most: {’—,},’J[+|—Ak"{4,—|+m% =1+6+5=12
—| G |< 12|N| =12 x 60 = 720

We now prove that |G| = 720. Determine the action of the symmetric generator
X, y and t on 12 distinct cosets of N in G that we have found. Recall that =z ~ (0, 1,2, 3,4),
y ~ (0,1,00)(2,4,3).

[+] 2] [23]
Figure 6.1: The Cayley Diagram of PGL3(9) over 2*0 : Ly(5)

Permutation Representation

Coset z~(0,1,2,3,4) | y~ (0,1,00)(2,4,3) | to

1N 1N 1N 2 Ntp

2 Ntg 3 Nty 3 Nty 1N

3 Nt 4 Nty 7 Nt 10 Nigts
4 Nty 5 Nia 6 Nty 11 Nitotg
5 Nts 6 Nty 4 Nty 12 Nioty
6 Nty 2 Ntig 5 N3 9 Nitste
7 Nty 7 Nt 2 Nig 8 Nigt3
8 Nigis 11 Nigty 10 Ntaty 7 Nty

9 Nitgteo | 10 Ntate 9 Nttt 6 Nty

10 Nitotq | 12 Nigtp 11 Nistg 3 Nt

11 Nitgtg | 9 Nigty 8 Niots 4 Nty

12 Nitoty | 8 Nigts 12 Ntaty 5 Nta

The action of N and the action of t's is as follows: GxX—X defined by
(g,x)—gx, and f — S, where f is homomorphism. In this problem; we have,
f:2*%: Ly(5) — Sy, where X = {N, Ntg, ..., Ntat; }.

Now we find,



32

flz)= (3,4,5,6,2)(8,11, 9,10, 12).

fly) =(2,3,7)(4,86, 5)(8,10,11).
Flto) = (1,2)(3,10)(4,11)(5,12)(6, 9)(7, 8).

Flt1) = f(to®) = (F(t0))® = (1,8)(4,12)(5,9)(6,8)(2,10)(7, 11).
Ft2) = F(1:%) = (F(82))/®) = (1,4)(5,8)(6,10)(2, 11)(3, 12)(7, 9).

F(ts) = f(t2%) = (F(£2))!®) = (1,5)(6, 11)(2, 12)(3, 9)(4, 8)(7, 10).
F(ta) = f(ts%) = (f(ta))/®) = (1 6)(2,9)(3,8)(4,10)(5, 11)(7, 12).
Ftoo) = F(81¥) = (F(21))7®) = (1,7)(6,12)(4,9)(5, 10)(3,11)(2,8).

The Homomorphism Image Of G

G = f(2*% : Lo(5)) = (f (@), f(y), f(to)s (1), f(t2), (ts)y £ (ta), f (too))-
However;

{F(t1), f(£2), £(t3), f(ta), Fe0)} C (f (=), F(¥): (o))

Then G = f(2*° : La(5)) = (f(z), f(¥), f(to)))-

If the additional relation hold in {f(z), f(v), f(t0), f(tec)) then:

2% ; Ly(5) _
f( [(t2tatotor = (1, Zo ,3)(2, 4, 0)]) = (f(z), F(¥), f (o))

The addition relation, namely tat3toto, = (1,00, 3)(2,4,0) holds in {f(x), f(y), f(t0), f(teo)}
if f(t2)f(ts)f(to)f(too) acts as f(t1) — f(teo) — f(ts) and f(t2) — f(ta) — f(to).
Let p2 = f(t2)F(23)f (t0)f (teo) = (2,4,6)(3,7,5)(9,11,10)

(17,19)(23, 24)(26, 27)(29, 30)(31, 33).

Then (f(to))* = f(t3), (f(23))* = f(t1) and (f(t1))}* = f(tco).

(F(2))* = f(ta), (f(2))¥ = f(to) and (f(t0))* = F(te).

Thus; the relation holds in G.

== (3 is a homomorphism image of G.

Now, by the First Isomorphic Theorem |G/Ker f| &

=G| 2 |G].

It is easily verified that |G| = |{f(z), f(¥), f(t0))}| = 720.

= |G| = 720.

But we have seen above that |G} < 720.

Hence; |G| = 720.
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Now, we need to find the order of PGL2(9).

GL2(9) is the group of 2x2 matrices with nonzero determinant and whose entries
are symmetric generators of a field of order 9, Fy, and PGLy(9) is the projective linear
group that is obtained from the general linear group GL9(9) by factoring its center.

SL>(9) is a normal subgroup of GL;(9) with determinant equal to 1. L(9)
[Artin] or PSL2(9) [Dickson] is the projective special linear group that is obtained from
the special linear group SL2(9) by factoring its center.

Construction of of PSL,(9). Dickson gives the following definition of PSZLy(9):
PSLy(9)={22$}| ad-bc = 1 or a square, a,b,c,d € Fp}

We first construct a field of order 9, we know that Z3[z]/{z? + 1) is a field of
order 9 since z2 + 1 is an irreducible polynomial over Z3, then

= Z3[z)/{z? + 1) = {0,1,2,z,2 + 1,z + 2,2z, 2z + 1, 2z + 2}.

Now,
22+ 1+ (z?+1) = @2+1)
2+ (z2+1) = -1+ {+1)
= z2 = -1
= = 4z

Since z = %i and the leading coefficients of the polynomial in Z3 = {0,1,2 = -1

mod (3)} then
2z + 2+ (z2 + 1)

2i+2+ (z% + 1)
—i—1+ (2% + 1),
2i+1 (=% + 1)
—i+ 1+ (z®+ 1),
i+2+ (22 + 1)
i—1+ (a:2 + 1),
i+1+ (22 + 1)
i+ 14 (22 +1).
Now, we know that PSL2(9) has action on 9+1 letters. We label the symmetric

generators of Fy as follows:

2z + 1 4 (2% 4 1)

z+2+ (z% +1)

mauun

z+1+ (& +1)

Il

oo, 0, 1, -1, i -, 1+, 14, -1+, -1
10, 9, 1, 2, 3 4 5 6 T 8

It has been shown by Conway that La(9) = {a: @ — z+1,8: 2+ kz,v : z — ZL), where
k is a square whose powers give all nonzero squares. In this problem, the set squares in
Fy is {1,-1,4, —1}, powers of i or -i produce the set.

We compute a, §,7;

a:z z+1:(00)(0,1,2)(F, i+ 1, — 1)(—i, 1 — i, —1 — 5) = (10)(0, 1, 2)(3, 5, 7)(4, 6,8).
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Bz kz =iz : (00)(0)(L,3, -1, =) (¢+1,5—1,—i—1, —i41) = (1, 3,2,4)(5, 7, 8,6)(9)(10).
vz 2 (0,00)(1, —1)(EN—4) G + 1, —i + 1) — 1, —i — 1) = (10, 9)(3)(4)(5, 6)(7, 8).
Thus; PSLy(9) = {a, 8,v) = |PSL2(9)| = 360.

Second, we know that PGLa(9) & PSLy(9) : 2. In order to find PGL3(9) =
PSLy(9) : 2. We define § an automorphism of PSL3(9) such that {§ : z — %’}_‘T‘“
ad-bc # 1, ad-be # 0, a,b,c,d € Fy} and order of (§) = 2. We have § : x — :—’_'% :
(1,00)(—1,i — 1)(3,—% — 1)(0, —8)(¢ + 1, —% — 1) = (1,10)(2, 7)(3,6)(4,9)(5, 8).

Therefore; PGL2(9) = (PSLy(9),8) = (e, B,7,0) = |PGLy(9)| = 720.

Next, we need to show that G = [tztstot::(:ii(os,:)i)wﬂ,())] is isomorphic to PGLa(9).

_ 2*6:L,(5) ~
G= [tztstotoo=(1,zo£>,3)(2,4.0)] = PGL(9)

Ly(5) = (z,y), where z ~ (0,1,2,3,4), y ~ (00,0,1)(2,4,3). We label the symmetric
generators of Fy as follows;

o0, 0, 1, -1, i, -, 1+, I, -1+, -1
10, 9, 1, 2, 3 4, 5 6 7 8

We construct a homomorphism ¢ from the progenitor 2*¢ : Ly(5) to PGLa(9) be defining
$(z) = (S = (1, 144, 14, —4, —1~4)(~1, 00, 1+, 0,7) = (1,7,6,4,8)(2, 10,5,9,3)
d(y) = ( *;j’;’;j;" = (1,441, =144) (i, —i+1, 00)(—i, 0, —1—4) = (1,5, 7)(3, 6,10)(4, 9, 8)
Since the order of ¢(z), ¢(y), and ¢(z)d(y) are 5, 3 and 2, respectively,

N = (¢(x), ¢(z)) & Lo(5). We now let

Hteo) = (11’17'_—11) = (1,0)(—z, 00)(—144, 1) (144, —1—3)(—1, 1—%) = (1, 9)(2,6)(3, 7)(4, 10)(5, 8)
It is readily verified that PGL2(9) & (¢(z), #(y), d(to))

We now show that ¢ preserves the operation of 2*¢ : Ly (5).

We find that |¢(te0)”| = 6 and

8(1) = Blt) = (1,9)(2,6)3, 1)(4, 10)(5,8)

$(ta) = $(t8) = (5,8)(2,10)(6,1)(3,9)(7,4)

$(t1) = ¢(t%) = (1,9)(5,10)(4,7)(2,3)(6,8)

¢(t2) = $(t7) = (3,7)(5,9)(8,6)(2,10)(1,4)

¢(ts) = (t3) = (2,6)(3,9)(1,4)(5,10)(7, 8)

¢(ts) = 6(85) = (4,10)(2,3)(7, 8)(5,9)(1, 6)

and the N permutes the six images of £, by conjugation, as the group Ly(5) given by
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$(z) : (o(to), #(t1), b(t2), (t3), ¢(t4), $(teo) and
B(1) : ($(too)s Blio)s B(t1), Blta)s B(t), $(ta)). Thus B2 : Ly(5)) = PGLa(9).

Now the addition relation given by (0,4, 2)(3, 00, L)tatstotee = 1 € tatatote =
(1, 00,3)(2,4,0) is satisfied in PGL3(9), because ¢(t2)d(t3)¢(t0)d(to) = (1,5,2)(3, 4, 8)(6,
9,10) acts as (¢(t1), @(teo), #(t3), P(t2), ¢(t0), #(t4)), by conjugation, on the images of the
six symmetric generators. This shows that PGL2(9) is an image of G. Thus [G| >
|PGL2(9); but |G| < 720 = PGLy(9); and so the equality holds and G = PGLy(9).
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Chapter 7

A Homomorphic Image of 33 : S;

We consider the progenitor:
39 Sy = (&, y, t]2’ = ¢* = (y2)® = ° = [t,9))

where z ~ (0,1,2), y ~ (1, 2), ¢t ~ tg. The following relation may used for the purpose of

manual double coset enumeration:

1. [(0,1,2)t)° = 1.

| )

. (0, 1)to]® = 1.

o

. [tot71® = L.

N

. [(0,1,2)t0t7 ' = 1.

"

. [(0, 1)tot)® = 1.

fo]

. [0, Dotz 1) = 1.

We now perform the manual double coset enumeration of G = [(?%ng]?
2

We use relation 2 and relation 6 to find the manual double coset enumeration.
Expanding relation 2: (0, 1)t0]® = 1.

[tltotltgtlf}o] = 1
totito = t7itgle!

Ntgtitg = Nttty
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Expanding relation 6: [(0, 1)tot5 )% = 1.

[(0, Dbtz ' = 1
(0, Dotz 1(0, Doty ? = 1

(tot; ) OVit;! = 1
tity Moty = 1
tit;! = toty”

Nigt;! = Nioty?!
Nty = Ntg'ts

We start with the double coset representative word of length zero, NeN = N;
denoted [%]. Next, we consider the double cosets with word length one. N is transitive
on T = {to,t1,t2a} = {0,1,3}, and their inverses T = {t51,#;1,t;'} = {0,T,2}. Thus;
NtoN = {Nt}|n € N} = {Ntp, Nt1, Nt} = {NO, N1, N2} denoted {0], and its inverse,
NigIN = {N({tz1)"n € N} = {Nt;', Nt7!,Nt;'} = {NO, N1, N2} denoted [0]. Now,
we determine for [0] and [0] to which the double coset Ntot; and Nt 't; belong, for one
t; from each orbit of N = N° on T and T. Since; N® = {n € N|t = iy} = (e, (1,2)),
thus; N% = N9 has orbits {0}, {1, 2} on T, and {0}, {T,2} on T.

Next, we need to consider the double cosets [00], [01], [00], [01], [00], [01], [00],
{01]. 00 = 0 = [00] = [0}, so the generator ¢p takes [0] go back to single coset in [0].

00 = 0 = [00] = [0], so the generator 5 takes [0] go back to single coset in [0].
00 = e = 00 == [00] = [+] = [00], s0 the generators 5 and ¢o take [0] and [0] to a single
coset in [¥].

Recall relation 6:

Ntitg! = Ntotg! (12 ~ 20).

Ntytz 108 = Ngog=1 OB (95 L o).

Nty O = N 102D (17 1 90),

Thus, Ntit;* = Ntoty! = Nitgt7! (12 ~ 20 ~ 0I).

Then, Nt1t;! = Ntatg? = Nigt7! (12 ~ 20 ~ 01) will be:
Ntot7! = Ntoty ! = Ntyty! (10 ~ 02 ~ 21).

(01) = Ntgt, N = {N01, N02, N10, N12, N20, N21}, and the coset stabilizer
of NO1 is given by NO®D = N0l = [e}, Then, N has orbits {0}, {1}, {2}, {0},
{1}, {2}. Hence; the number of single coset in the double coset [01] is at most 6. Taking
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a representative from each orbit, we note,
(010] : new
[011) = Nitot7! € [0T]
[012] : new
[010) = N5 't5! € [07]
[01T] = Nto € [0]
[012] = N7 ;! e [0T]
Therefore; ¢; takes [01] go back to [0T], t7! takes [01] go back to [0], t52, t;! take [01] go
back to [0I] and [010}, {012] are two new double cosets.
[01) = Ntz 't7IN = {NDT, NOZ, N10, N12, N2, N21}, and the cosets stabilizer
of NOT given by NOD = NOT = {e}, thus; N®D has orbits {0}, {1}, {2}, {0}, {1}, {2}.
Hence; the number of single coset in the double coset [07] is at most 6. Taking a repre-
sentative from each orbit, we note,
[010] = Ntots € [01]
[011] = Nt;! € [0]
[012] = Ntot; € [01]

[010] : new
[011) = Ntg'ty € 01
[012] : new

Therefore, to, ta take [01] go back to [01], ¢7! takes [0I] go back to [01}, ¢ takes [0I] go
back to [0] and [010], [012] are two new double cosets.

[0T] = NOIN = N13N = N20N.
NOD > NOT = {n e N|(toty)® = totT1} = {e}; thus NOD has orbits {0}, {1}, {2},
{0}, {1}, {2}, by the relation 6: {(0,1,2);(0,2,1)} € NOIN. Hence, the number of the
single cosets in the double coset [0I] is at most 2 with 3 different names for each. In
order to find another distinct cosets in [0I) = NOIN = N12N = N20N, we conjugate
the coset with three different names that is already know to us by (0, 1) then we get
[10] = N1ON = N2IN = NOZN. Taking a representative from each orbit, we note,
[070] = Nt3 € [0)
[0T1] = Nitg € [0]
[0T2] = Nt, € [0]
[010] = Ntot; € [01]
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[011) = Ntot; € [01]
[012] = Nty € [01]
Therefore, to, t1, t2, take [0I] go back to [0] and t5, t7?, t;! take [0I] go back to [01].

[01] = N20N = NI2N = NO1N.

NOD > N0 = p e N|(t51)" = t5't; = {e}; thus NOD has orbits {0}, {1}, {2}, {0},
{1}, {2}, by the relation 6: {(0,1,2);(0,2,1)} € NOLN. Hence, the numbers of single
coset in double coset [01] is at most 2 with 3 different names each. In order to find another
distinct cosets in [01] = N20N = NI12N = NU1N , we conjugate the coset with three
different names that is already know to us by (0,1) then we get [10] = NO2N = N21N =
NTON. Taking a representative from each orbit, we note
[010] = Nt;'t5! € [0T)
[O11] = N7l e [07)
[012] = Nt € [07)
[010] = Nt;* € [0)
[011) = Ntz € [0]
012 = Nt € [0}
Therefore, to, t1, t2, take [0I] go back to ty*, 7%, t5* take [0I) go back to [01].
Now, we consider the double cosets [010]; [012]; [010]; and [012].
Consider [010], the coset stabilizer of [010] is {e}, apply relation 6;
[010] = [0110] = [2002] = [202]
[010] = [0T10] = [1221] = [121]
Hence, [010] = [202] = [121] which implied {(0,1,2);(0,2,1)} € NOION.
Recall relation 2: Ntotitg = Nty t;'t;! = [010] = [10])
Conjugating [010] = [101] by {e; (0,1,2);(0,2,1)}
= [010] = [202] = [121] = [T0T] = [2T2] = [020).

Hence, the numbers of single coset in double coset [010] is at most 2 with 6
different names each. In order to find another distinct cosets in [010] = [202] = [121] =
[101] = [212] = [020], conjugating the coset with six different names that is already know
to us by (0,1) then that implied [101] = [212] = [020] = [010) = [202] = [121). Thus;
[0T0] C [010].

The orbits of [010] are {0}, {1}, {2}, {0}, {1},{2}. Taking a representative from each

orbit, we note,
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[0100] = Ntz t;! € [0D)

[0101} = Ni7't5! € [0T)

[0102) = Nt; 1t € [O1)

(0100] = Ntgt; € [01]

[010T] = Ntitq € [01]

[0102] = Ntato € [01]

Therefore, tg, t1, t2 take [010] go back to [0I] and #5*, ¢, £ take [010] go back to [01].

Consider [012], the coset stabilizer of [012] is {e}, apply relation 6;

[012] = [0112] = [1220] = [120]

[012] = [0T12] = [2001) = [201]

Hence, [012] = [120] = [201] which implied {(0,1,2);(0,2,1)} € NOI2N.
By relation 6: Ntotite = Ntgltott;! = [012] = [012]

Conjugating [012] = [012] by {e; (0,1, 2);(0,2,1)}

= [012] = [120] = [201] = [012] = [T20] = [201].

Hence, the numbers of single coset in double coset [012] is at most 2 with 6
different names each. In order to find another distinct cosets in [012] = [120] = {201] =
[012) = [120] = [201], conjugating the coset with six different names that is already know
to us by (0,1) then that implied [102] = [021] = [210] = [102] = [021] = [210].

Thus; [012] C [012).

The orbits of [010] are {0}, {1}, {2}, {0}, {1}, {2}

Taking representative from each orbit:

[0120] = Nt; 't € [01)

[0121) = Ntg't;! € [0

[0122] = NtT'ty! € [07]

[0120] = Nt;t, € [01]

[012T] = Ntoto € [01]

[0122] = Ntgt; € [01]

Therefore, to, t1, t2 take [010] go back to [0I] and 57, 72, ¢ take [010] go back to [01].

Our double coset enumeration must be complete since the set of right coset is

close under right multiplication by the symmetric generators. Double coset enumer-

ation shows that the index of N = S3 in G is at most: h+l Il,]}’o')l-i—[ J\IJII{:!)|+II\II%II)|+

N N N N N
#q(oll)l+|;¢(ol1)|+mlr(ul1)|+ |TVI(0_1|6§T+!TV|@T|2)‘|— 1+3+34+64+6+24+24+2+2.




= |G| < 27|N| = 27 x 6 = 162.

We now want to prove |G|=162. Determine the action of the symmetric gener-
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ator x, y and t on 27 distinct cosets of N in G that we have found. Recall z ~ (0,1, 2),

y ~ (1,2) andt ~ tp.

Permutation Representation

Coset z~(0,1,2) | y~(1,2) to

1N 1N 1N 2 Ntg

2 Ntg 3 Nty 2 Ntg 5 Nty!

3 NY 4 Nty 4 Nty 10 Ntyto

4 Nt 2 Nty 3 Nt 12 Nigtg

5 Nty* 6 Nty 5 Nitg? 1N

6 Nt7! 7 Nty ! 7 Nt;* 23 Ntg'to
7 Nt} 5 Nty* 6 Nt ! 22 Nty'ty
8 Nighy 11 Ntits 9 Nigts 24 Nitgtito
9 Ntpto 10 Ntito 8 Nipt; 25 Ntitot:
10 Ntitg | 13 Nitoty | 12 Ntgto | 21 Niotg?
11 Nitjie 12 Nigty 13 Niqgty 26 Nigtite
12 Ntatg | 8 Nigt1 10 Ntitg | 20 Ntgt7?
13 Niaty 9 Ntota 11 Ntjtq 27 Ntptot
14 Nl | 17 Mgyt | 15 Negles? | 9 Nigto

15 Ntglt;! | 16 Nt7ltg? | 14 Nty | 8 Nioty

16 Ni7legt | 19 Nttt | 18 Nigttg! | 6 N

17 N7t | 18 Nty eyt | 19 Nig ¢! | 11 Ntyto
18 Ntz 5! | 14 Ntght7! | 16 NeTrgt | 7 Nyt

19 Nt | 15 NVigleyt | 17 Nt | 13 Ntoty
20 Nitgty! | 20 Ntot7! | 21 Nigt;* | 4 Nto

21 Ntoty' |21 Nipt;! 120 Ntgt7! | 3 Nt;

22 Nitzlt; |22 Ntg'ty | 23 Ntglts | 18 Ntylt;!
23 Ntg't, | 23 Niglte |22 Niglts | 16 NiT'eg!
24 Nitotitg | 24 Ntotito | 25 Ntitot: | 15 Nigley!
25 Ntitoty | 25 Ntitot: | 24 Nigtito | 14 Ntglt]!
26 Ntotita | 26 Ntgtita | 27 Ntotety | 17 Ntylt;!
27 Nitgtoty | 27 Ntotaty | 26 Nigtita | 19 Nt 1e!

The action of N and the action of s is as follows: GxX—X defined by

(g,x)—gx, and f -—— Sy, where f is homomorphism. In this problem; we have,
f:3%:8; — S, where X = {N, Nto, ..., Ntgtat1 }.
flz) = (2,3,4)(5,6, 7)(8,11,12)(9, 10, 13)(14, 17, 18)(15, 16, 19).
fly) = (8,4)(6,7)(8,9)(10,12)(11, 13)(14, 15)(16, 18)(17, 19)(20, 21)(22, 23) (24, 25)(26, 27).

Flto) = (1,2,5)(3,10, 21)(4, 12, 20)(6, 23, 16)(7, 22, 18)(9, 25, 14)(11, 26, 17)(8, 24, 15)(13, 27, 19).
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F(t1) = Fto®) = (fto){f(2)) = (1,3,6)(2,8,20)(4, 13, 21)(5, 22, 14)(7, 23, 19)(9, 27, 15)
(10,25,17)(11, 24, 16)(12, 26, 18).

flto) = f(t:1%) = (F() F(2) = (1,4,7)(2,9,21)(3, 11, 20)(5, 23, 15)(6, 22, 17)(8, 26, 14)
(10,27, 16)(12, 24,19)(18, 25, 18).

Verify relation 1: totitgtetifolatito =1

Verify relation 2: t1tgtitotito =1

Verify relation 3: tot]  tot]  tot; =1

Verify relation 4: tgt'l'ltgtl_ltgt‘fl =1

Verify relation 5: ¢1tafotattatoiatitotolas =1

Verify relation 6: tot; ‘tot; " = 1

01] [010 = T07)

6 )
1U1
[01] [012 ~ D12

Figure 7.1: The Cayley Diagram of A homomorphic image of 3*3 : S;

Now, we want to show that | G |= 162.

The Homomorphism Image Of G

G' = f(3*3 : Sa) = (f(:l.‘), f(y)a f(tO)af(tl): f(t2)>

However;

{f(t1), ft2)} € {F (=), F (), f(t0)}-
= G = £(3" : S3) = (f(2), f(v), f (t0))-



If the addition relation hold in (f(z), f(¥), f(t0)) then:

3*3 : 53 _ T
ey ) = Y@ S0 S,

The addition relation, namely f(t;)f(t31)f(to)f(t3") must equal to an identity
Let o= f(01)f(tz ") f(to)f(t5 ") = 1.

Thus the relation holds in G.

== (3 is a homomorphism image of G.

Now, by the First Isomorphic Theorem |G/Kerf| = G.

= |G| > |GI.

It is easily verified that|G| = |(f(z), f(v), f(t0))| = 162.

= |G| > 162.

But we have seen that |G| < 162.

Hence; |G| = 162.
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Chapter 8

Construction of Lo(11)

We consider the progenitor:
3% : G5 2 (m,y,t|2° = ¥ = (yz)? = ¢* = [t,9])

where z ~ (0,1,2), y ~ (1,2), t ~ 2g

The following relation may used for the purpose of manual double coset enumeration:
1. [(0,1,2)t0)® =1
2. [(0, D)) =1
3. [tot*P =1
4. [(0,1,2)tpt7 ) =1
5. [(0, L)toto]® =1
6. [(0, otz 1P =1

‘We now perform the manual double coset enumeration of

3*3v .G,

= O DeF =1
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We use the relation 1, 2, and 6 to find the manual double coset enumeration.
Expanding relation 1: [(0,1,2)}4]¢ =1

[(0,1,2)t0)% = 1
totitolatito = 1
tatitg = t3lt7lty!

Nttty = NtgttTleg!

Conjugating Nitotito = N5t ;! with all elements in S; we get:

(t2t180)(®) = (85275 1)@ = tatytg = t3lt7 5T = Nigtito = Nttty !
(tat1t0) O = (5 17T ON = tototy = t7 gty => Niotot1 = N7 g 5t
(b2t180)02) = (1514715 1) (02 == tot18y = ty 1T MG = Nigt1ts = Ntz e leg?
(tat1to)1?) = (85214715 (12 = titaty = 51t 17! = Ntatoto = Nitglez ¢!
(b2t180)( 012 = (¢52 7 e OV = totety = 17285 g = Nitotats = N7 t; 15!
(tat1t0)(@2) = (tg T s )OI = tytoty = t31t5 17! => Ntytote = Nt;1t5 !
Expanding relation 2: [(0,1)%]° = 1

[(O,I)totltotltg] = 1
(0, Dtots = t5lt7e?
Ntgty = Ntglt7lg?

Conjugating Ntgt; = Nt;'t7 t;? with all elements in S3 we get:

((0, Dtot1)@ = (1577 t51)(® = (0, Vtots = t5 7 g = Ntoty = Niglt7leg!

((0, Dtot1) O = (¢ 715 1O = (0, D)tato = 87 51T} == Ntato = NtT g e
((0, tot)O = (851715 1) 02 = (1, 2)tats = t5 47 5" = Niot) = Ntz 1t;?
((0, Dtot) B = (851715102 = (0, 2)tote = t5 5 5 = Nigta = Niglt; 5!
((0, 1tot1) @12 = (g5 1715 H O = (1, 2)t1t0 = t7H5 14T = Ntate = Nty ley ¢!
((0, Doty ) @20 = (t51i7 g 1) 02D = (0, 2)tatp = t7 5 31 = Nitaty = Ni5 151157
Now;

(0, 1Y% = t514, 15T = Nt51t7! = Nigtito

(0, NTEs = t7 15 4TL = NeTU5! = Ntatoty

(1, 2080 = t; 16 ;T = Ntz 47! = Nigtit

(0, 2)%0ts = t5 15 15" == Nt5t;! = Nitotato

(1,208 = 75, T = N5 = Ntatots
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(0,2)%2%0 = t3 Mgl == Nt;lt5! = Ntgtots
Expanding relation 6: [(0, 1)tgt; ] =1

[(0, Doty Moty Hotz?] = 1
(0, Dioty 't = toty'te
Ntot;'t1 = Ntatglts

Conjugating N totgltl = Niyty ¢, with all elements in S3 we get:

((0, Doty 141)(® = (tatglta)® = (0, toty 11 = taty tr => Nitoty 'ty = Nigty 'ty

((0, )tgty 1£1)O0) = (tatg )01 = (0, D)taty 1t1 = toty te => Ntatyto = NtotT
((0, 1)tot5 141)%?) = (tat5142) P = (1, 2)taty 1ty = toty to = Nigty 'ty = Ntz to
((0, Dotz 141) (12 = (tat5 15) (1D = (0, 2)tot7 2 = tity't1 = Ntot[ 'ty = Ntytg'ty
((0, Dotz 141) 012 = (t915 t0) @1 = (1,2)t1t5 s = tot] to = Nit1ty'ta = Niot7'to
((0, Doty 261) 02D = (tp15182) 021 = (0, 2)tatT Mo = tity 't1 = Nttt = Nt1t; 'ty
Now;

(0, D)toty 1t1 = tatgite = (0, Itg  tat7? = t3 oty * = Nigltaty! = Nty toty?

(0, Ditrty o = tot] Mo = (0, )T Mty ! = t5 10ty = N7 ety = Ntz ltit5!

(1, 2)taty 1ty = toty 1o = (1,2)t ot =ty Moty = Ntz ltotT! = Nigltaty!

(0, 2)totT o = t185 1 t1 => (0,2)t5 1ty ! = t7 ot = Nitg'tatT! = Nt oty

(1, 21ty e = totT o = (1, 2)t7 Moty * = to ity = NiTltot; ! = Nigltaty?
(0,2)tat7 Mo = t1ty 1t = (0,2)t5  tatg? = t7 0t = Ntz taty! = Nt lot]?

We start with the double coset representative word of length zero, NeN = N; de-
noted [*]. Next we consider the double cosets with word length one. N is transitive on
T = {to,t1,t2} = {0,1,3} and therefore on their inverse T = {t;1,¢;',#;'} = {0,1,2},
thus; NtoN = {Ntg|n € N} = {Nty, Nt1, Nta} = {NO, N1, N2} denoted [0] and
Nt; N = {N(t;))"|n € N} = {Nt5!, Nt;1, Nt;1} = {NO, N1, N2} denoted [0].

Now we determine for [0] and [(ﬂ to which coset Nipt; and Nty 1y belong for one #; from
each orbit of NO = N? on T and T.. Since N° = {n € N[t = to} = (e, (1,2)), which
implies; N® = NO has orbits {0}, {1,2} on T , and {0}, {I,2} on 7.

Next, we need to consider the double cosets [00], [01], [00], [01], [00], [01], [00], [01].
00 = 0 = [00] = [0}, so the generator to takes [0] back to single coset in [0].
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00 = 0 = [00] = [0], so the generator t;' takes [0] back to single coset in [0].
00 = e = 00 = [00] = [*] = [00], so the generators t; and to takes [0] and [0] to a single

coset in [x].

[01] = NOIN = {NO1,N02,N10, N12, N20, N21}, and coset stabilizer of N01 given by
N©OD = NO1 — [e}, thus; N has orbits {0}, {1}, {2}, {0}, {I}, {2}. Hence, the num-
ber of the single cosets in the double coset [01] is at most 6.

Taking representative from each orbit:
[010] = (0,1)01 € [01]

[011] = [0T]

[012] = [210]

[010] = (0, 1)0T0 € [0T0]
[011] = [0]

[012) = [012]
Therefore, {0} takes [01] go back to [01], {1} takes [01] go back to [0T], {2} takes [01]
go to [210], {0} takes [01] go to [010], {T} takes [01] go back to [0], {2} takes [01] go to [012].

[01] = NOIN = {NOI, N02, N10, N12, N20, N21}, and coset stabilizer of NO1 given by
NOD = NOT = {e}, thus; NOD has orbits {0}, {1}, {2}, {0}, {1}, {Z}. Hence, the num-
ber of the single cosets in the double coset [01] is at most 6.

Taking representative from each orbit:

[010] = (0,1)010 € [010]

0T1] = 0]

012 = [0T2]

[010] = (0,1)01 € [01]

[011] = [o1]
[0T2] = [210]

Therefore, {0}takes [01] go back to [010], {1} takes [0I] go back to [0], {2} takes [0I] go
to [012], {0} takes [01] go back to [01], {1} takes [01] go back to [01], {2} takes [01] go
back to [210].
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[0T] = NOIN = {NO0T, N02, N10, N12, N20, N21}, and coset stabilizer of NOI given by
NOD) = NOT = e}, thus; N©D has orbits {0}, {1}, {2}, {0}, {T},{2}. Hence, the num-
ber of the single cosets in the double coset [0] is at most 6.

Taking representative from each orbit:

[0T0] = (1,2)102 € [102]

[011] = [0]

[0T2) = (0,2)101 € [101]

[0T0) = (0,1)T01 € [101]

[0T1) = [01]

[0T2] = [0T2]

Therefore, {0} takes [01] go to [102], {1} takes [01] go back to [0], {2} takes [0I] go to
[101] ,{0} takes [0T] go to [101], {1} takes [0T] go back to [01], {2} takes [0I] go to [012].

[01] = NOIN = {N01,N02, N10, N12,N20, N21}, and coset stabilizer of NO1 given by
NO) = N0 — (e}, thus; N®D has orbits {0}, {1}, {2}, {0}, {I}, {2}. Hence, the num-
ber of the single cosets in the double coset [01] is at most 6.

Taking representative from each orbit:

[010] = (0,1)10T € [107)

[011] = [01]

[012] = [012]

[010] = (1,2)102 € [102]

[011] = [0]

012] = (0,1)T0T € [T0T]

Therefore, {0} takes [01] go to [101], {1} takes [01] go back to [0I], {2} takes [01] go to
[012] ,{0} takes [01] go to [102], {1} takes [01] go back to [0}, {2} takes [01] go to [I0T].

Next, we considering the double coset with a words length 3.

[012] = NO12N = {N012, N102, N210, N021, N120, N210}, and coset stabilizer of N012
given by N(012) = N012 = [} thus; N2 has orbits {0}, {1}, {2}, {0}, {T}, {2}. Hence,
the number of the single cosets in the double coset [012] is at most 6.

Taking representative from each orbit:
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[0120] = [07)
[0121] = [0T2]
[0122] = [012]
[0120) = [0T2]
[0121) = [012]
[0122] = [01]

Therefore, {0} takes [012] go back to [0_] {1} takes [012] go to [012), {2} takes [012] go
to [012], {0} takes [012] go to [012], {1} takes [012] go to [012], {2} takes [012] go to [01].

[012] = NO12N = {N012, N102, N210, N02T, N120, N201}, and coset stabilizer of N012
given by NODZ = N91Z = {e}. thus; N{OU2 has orbits {0}, {1}, {2}, {0}, {1}, {Z}. Hence,
the number of the single cosets in the double coset [012] is at most 6.

Taking representative from each orbit:

[0120] = [0120]

[0121] = [012]

[0122] = [01]

0120} = [0120)

(0121} = [20T)

[0122] = [012]

Therefore, {0} takes [01Z] go back to [0120], {1} takes [012] go back to [012], {2} takes
[012] go back to [01], {0} takes [012] go to [0120], {I} takes [012] go to [101), {2} takes
[012] go to [012].

[01] = NOIN = {N01, N02, N10, N12, N20, N21}, and coset stabilizer of NO1 given by
NGO = NI = {¢}, thus; NOD has orbits {0}, {1}, {2}, {0}, {T}, {2}. Hence, the num-
ber of the single cosets in the double coset [D1] is at most 6.

Taking representative from each orbit:

[010] = (0,1)101 € [101]

[011] = fo1]

(012] = P12]

[010] = (1,2)102 € [102]

(011] = [0]
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[012] = (0, 1)T0T e [107]
Therefore, {0} takes [01] go to [101], {1} takes [01] go back to [01], {2} takes [01] go to

[012] ,{0} takes [01] go to [102], {1} takes [01] go back to [0], {2} takes [01] go to [101].
Next, we considering the double coset with a words length 3.

[012] = NO12N = {NO12, N102, N210, N0O21, N120, N210}, and coset stabilizer of N012
given by N(012) = N012 = {¢}, thus; N91?) has orbits {0}, {1}, {2}, {0}, {1}, {Z}. Hence,
the number of the single cosets in the double coset [012] is at most 6.

Taking representative from each orbit:

[0120} = [0}

[0121] = [012]

[0122] = [012]

(0120 = 0T2]

[0121] = [012]

[012Z] = [01]

Therefore, {0} takes [012] go back to [0T], {1} takes [012] go to [012], {2} takes [012] go
to [012], {0} takes [012] go to [012), {1} takes [012] go to [012], {2} takes [012] go to [01].

[012) = NO1ZN = {N012, N102, N210, N021, N120, N201}, and coset stabilizer of N012
given by NODZ = N2 — {¢}, thus; N2 has orbits {0}, {1}, {2}, {0}, {T}, {2} Hence,
the number of the single cosets in the double coset [012] is at most 6.

Taking representative from each orbit:

[0120] = [0120]

[0121] = [012)

[0132] = [01]
[0120] = [0120]
[0121] = [101]
[0122] = [012]

Therefore, {0} takes [012] go back to [0120], {1} takes [012] go back to [012], {2} takes
[012] go back to [01], {0} takes [012] go to [0120], {1} takes [012] go to [101], {2} takes
[017] go to [012).
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[012] = NOIZN = {NOI2, N102, N210, N021, N120, N201}, and coset stabilizer of N0O12
given by NOD2 = N2 = {¢}, thus; N©®D2 has orbits {0}, {1}, {2}, {0}, {1}, {Z}. Hence,
the number of the single cosets in the double coset [012] is at most 6.

Taking representative from each orbit:

[0120] = [0120]

[0121] = [010]

[0T22] = [012]

[0120] = [0120]

[0121] = [012]

[0122] = [01]

Therefore, {0} takes [012] go back to [0120], {1} takes [012] go to [010], {2} takes [012]
go to [012], {0} takes [DI2] go to [0120], {1} takes [012] go to [012], {2} takes [DI2] go
back to [01]

[01I0) = NO1ON = {N010, N101, N212, N020, N121, N202}, and coset stabilizer of NOI0O
given by N0 = NOT — fe} thus; N(O10) has orbits {0}, {1}, {2}, {0}, {T}, {Z}. Hence,
the number of the single cosets in the double coset [010] is at most 6.

Taking representative from each orbit:

[0100] = [0T]

[0101) = (0,1)T01 € [010)
[0T02] = [070)

[0T00] = (0,2)120 € [01Z]
[0101] = [01]

[0T02] = [012]
Therefore, {0} takes [010] go to [01], {1} takes [0I0] go to [010), {2} takes [010) go to
[012] ,{0} takes [0I0] go to [010], {1} takes [010] go back to [01], {2} takes [010] go to [012).

[010) = NO1ON = {NO10, N10T, N020, N121, N212, N202}, and coset stabilizer of NO10
given by N0 = NO10 — (¢} thus; N©9) has orbits {0}, {1}, {2}, {0}, {1}, {Z}. Hence,
the number of the single cosets in the double coset [010] is at most 6.

Taking representative from each orbit:
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[0100] = [01]

[0101] = [0101]

[0102] = [01]

[0100] = [010]

[0101] = [0101]

[0102] = [012]

Therefore, {0} takes [0101] go back to [01], {1} takes [0101] go to [0101), {2} takes [0101]
go back to [01] ,{0} takes [0101] go to [010], {1} takes [0101] go to [0101], {2} takes [0101]
go to [012].

[0T0] = NOTON = {N0T0, N020, N101, N131, N202, N212}, and coset stabilizer of NOTO
given by N(OI0) = NOI0 = fe1 thus; N(919) has orbits {0}, {1}, {2}, {0}, {T}, {Z}. Hence,
the number of the single cosets in the double coset [010] is at most 6.

Taking representative from each orbit:
[0T00] = [0T0]

[0101] = [0101]

[0102] = (1,2}102 € [012)
[0100] = [0T]

[0T01]) = [0107]

[0T02] = [10]

Therefore, {0} takes [010] go to [010], {1} takes [0I0] go to [0T01], {2} takes [010] go to
[012] ,{0} takes [010) go back to [0I], {1} takes [010] go to [0101], {2} takes [0I0] go back
to [10].

[012] = NO12N = {N012,NZ10, N021, N102, N012, N120}, and coset stabilizer of N012
given by NO12 = N©12) — {¢} thus; N9!2 has orbits {0}, {1}, {2}, {0}, {T}, {Z}. Hence,
the number of the single cosets in the double coset [012] is at most 6.

Taking representative from each orbit:

[0120] = [0T2]

[0121) = [012]

[0122] = (0,2)101 € [010)

[0120] = [0120]
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(0121] = [012]

[0122] = [01]

Therefore, {0} takes [012] go to [012], {1} takes [012] go to [012], {2} takes [012] go to
[010], {0} takes [012] go to [0120], {I} takes [012] go to [012], {2} takes [012] go back to
o1).

[0TZ] = NOIZN = {NOTZ, NOZI, N120, N121, N20T, N210}, and coset stabilizer of NOT2
given by N92 = N1 = (e}, thus; N9 has orbits {0}, {1}, {2}, {0}, {1}, {2}. Hence,
the number of the single cosets in the double coset [012] is at most 6.

Taking representative from each orbit:

[0T20] = [0120]

[0121] = (1,2)210 € [012]

[0122] = [01]

[0120] = [012]

[0721] = [012]

[0122] = [012]

Therefore, {0} takes [012] go to [0120], {1} takes [012] go to [012], {2} takes [012] go back
to [01], {0} takes [0IZ] go to [012], {T} takes [0I2] go to [012], {2} takes [012] go to [012].

Next, we considering the double coset with a words length 4.

[0120] = NOT20N = {N0120, N1021, N2102, N0210, N1201, N2012}, and coset stabilizer
of NOT20 given by NI = N(OT20) — e} thus; N9T20 has orbits {0}, {1}, {2}, {0},
{1}, {2}. Hence, the number of the single cosets in the double coset [0120] is at most 6.
Taking representative from each orbit:

[01300] = [0T20] = [0021] = [021] & [012]

[0T201] = (0, 2)102 € [102]

[0T202] = [0101]

[0T200] = [0T2]

[0120T] = [0101]

[01202] = [201] € [012]

Therefore, {0} takes [0120] go back to [012], {1} takes [0120] go back to [012], {2} takes
[0120] go to [0101], {0} takes [0120] go back to [012], {I} takes [0120] go to [0101], {2}
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takes [0120] go back to [012].

(0107 = NO10IN = {NO10T, N1010, N212T, N0202, N1212, N2121}, and coset stabilizer
of NO101 given by NOI0T = N(0I0D) = (g} thus; NI has orbits {0}, {1}, {2}, {0},
{T},{2}. Hence, the number of the single cosets in the double coset [0101] is at most 6.

Taking representative from each orbit:

[01010] = [1010] € [0101

[010T1] = [101] € [0T0]

[010T2] = [201] € [012]

[01070] = [101) € [0T0]

[010T1] = [010T]

[01073) = [0T20]

Therefore, {0} takes [0101] go to [0I01], {1} takes [0101] go back to [010], {2} takes [0101)
go back to [012], {0} takes [0101]} go back to [010], {1} takes [0101] go to [0101], {2} takes
[01010] go to [0T20).

[0101) = NO10IN = {N0101, N1010, N212T, N0202, N1212, N2121}, and coset stabilizer
of NO10T given by NOOT = NOOD — e} thus; NI has orbits {0}, {1}, {2}, {0},
{1},{2}. Hence, the number of the single cosets in the double coset [0101] is at most 6.
Taking representative from each orbit:

[10T0] = [T010) € [0T0]

[01011) = [010]

[010T2] = [0210] & [0T20]

[01010] = {101] < [010]

[01017] = [0202] € [0101]

{01012] = [120] € [012

Therefore, {0} takes [0101] go to [0101], {1} takes [0101]) go back to [010], {2} takes [0101]
go to [0120], {0} takes [0101] go back to [010], {T} takes [0101] go to [0101], {2} takes
[01010] go back to [012].



33

020 = 2121 2020 = 2121

bl

[0101] = NO101N = {ND101, N1010, N2020}, and coset stabilizer of N0101 given by
NOWL = yOI01) = fe (1,2)}, thus; N9 has orbits {0}, {1, 2} on T, {0}, {I,2} on T.
Hence, the number of the single cosets in the double coset [0101] is at most 3.

Taking representative from each orbit:

[01010] = [1010] € [0107)

[01011] = [0101]

[01010j = [01010]

[01011] = [010]

Therefore, {0} takes [0101] go to [0101], {1, 2} takes [0101] go to [0101], {0} takes [0101]
go to [01010), {T,2} takes [0101] go to [010).

[0T0T) = NOTOIN = {NOT00, N1010, N2020}, and coset stabilizer of NOTOT given by
NOTOT = N(OT0T) — f¢ (1,2)}, thus; NOOT has orbits {0}, {1, 2} on T, {0}, {I,2} on T
Hence, the number of the single cosets in the double coset [0101] is at most 3.

Taking representative from each orbit:

[01010] = [07010]

[0T011] = [010]

[07010] = [0101}

[0T0TT) = [0T01) € [0T01]

Therefore, {0} takes [0I0T] go to [0I0I0], {1, 2} take [0I0T] go back to [0T0], {0} takes
[010T] go to [0101], {T,2} take [0101] go to [0101].

Applying the relation 6:

0101 = 0(0, 2)T2 = 2072 = 0202 = 0101 = 0(0, 2)12 = 2012 = 0202 = 0T0T = 0202

Conjugating with all element in 53, then we will get:

0101 =0202  0T0T = 0202

1070 =1212 1010 = 1212
T

[0101] = NO101N = {N0101, N1010, N2020}, and coset stabilizer of N0101 given by
NOIOL — NOI01) — fe (1,2)}, thus; N0 has orbits {0}, {1, 2} on T, {0}, {1,2} on T.

Hence, the number of the single cosets in the double coset [0101] is at most 3.
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Taking representative from each orbit:

[01010} = [1010] € [0107)

[01011] = [0101)

[01010] = [01010]

[01011] = [010]

Therefore, {0} take [0101] go to [(101), {1, 2} take [0101} go to [0T01], {0} take [0101] go
to [01010], {1,2} take [0101] go to [010).

[0T0T] = NOTOIN = {N0100, N1010, N2020}, and coset stabilizer of NOI0T given by
NOTOT — N(0T0D) = (¢ (1,2)}, thus; NOTOT has orbits {0}, {1, 2} on T, {0}, {1,2} on T.
Hence, the number of the single cosets in the double coset [0101] is at most 3.

Taking representative from each orbit:

[0T0T0] = [01010]

[0T011] = [0T0]

[01010] = (0107}

[0T017] = [0101] € [0101]

Therefore, {0} take [010T] go to [01010], {1, 2} take [0I01] go back to [010], {0} take
[0T07] go to [0101], {T,2} take [0101] go to [0101].

Next, we considering the double coset with a words length 5:

By relation 2 and 6 then:

[01010] = 01010 = 01010 = 20202 = 20202 = T010T = 10101

Therefore, {0, 1 ,2} take [01010] go back to [0101], and {0,1,2} take [01010] go back to
[0T0T].

Our double coset enumeration must be complete since the set of right coset is close under
right multiplication by the symmetric generators. The Double coset enumeration shows
that the index of N 2 Ly(11) in G is at most: Jy+rliths+ -+ rtoby + ooy + ooty + oy

NGO T INODT N T N T N(oT)Y
IV V]

|N] |V N _IN| [N IN] V] ||
+|N(°12)l +EN(01§)| +[N(°1°)| +lN(012)| +|N(012)l +|N(0m)| +|N(°12)| +]N(0n:1)ﬁ| |[N@0)] +|N(um1)|

N N N N N
+W!ET'£‘0_)| +|N—!tﬁoL1'ﬂ +1N101L1)| +|N!o1L1)| +|N(lom|1o)| =1+6+6+6+6+6+6+6+6+
" 6+6+6+6+6+6+6+6+6-+3+3+1=110

= |G| < 110|N] = 110 x 6 = 660
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In order to show |G| = 660, we consider G as a subgroup of S11p acting on 110 coset the

we have found, and labeled as follows:

Permutation Representation
Coset z~(0,1,2) |y~ (1,2) | to

1N 1N 1N 2 NO

2 NO 3 N1 2 NO 5 NO

3 N1 4 N2 4 N2 10 N10
4 N2 2 NO 3 N1 12 N20
5 NO 6 N1 5 NO 1N

6 N1 7 N2 7 N2 28 N10
7TN2 5 NO 6 NI 30 N20

8 NO1 11 N12 9 N02 14 NOT
9 N02 10 N10 8 NO1 15 N0O2

10 N10 | 13 N21 12 N20 | 22 N10
11 N12 |12 N20 13 N21 | 41 N120
12 N20 | 8 NO1 10 N10 | 24 N20
13 N21 | 9 NO2 11 N12 | 39 N210
14 NOI | 17 N12 15 N02 | 44 NO1D
15 N02 | 16 N10 14 NOI | 46 NO20
16 NI0 | 19 N21 18 N20 |6 NI

17 N12 | 18 N20 19 N21 | 54 N120
18 N20 | 14 NOT 16 NI0 |7 N2

19 N2T | 15 ND2 17 NI2Z | 52 N210
20 NOT | 23 N12 21 N02 | 68 NOID
21 N0O2 | 22 N10 20 NOI | 69 NO20
22 N10 | 25 N2T 24 N20 |3 N1

23 N12 | 24 N20 25 N21 | 73 N21
24 N20 | 20 NO1 22 N10 |4 N2

25 N2T1 | 21 NO2Z 23 N12 | 71 N121
26 NO1 | 29 N12 27 N02 | 56 NO10
27 N02 | 28 NT0 26 NO1 | 59 N020
28 NI0 | 31 N21 30 N20 | 16 NI0
29 N12 | 30 N20 31 N21 84 N120
30 N20 | 26 NOL 28 NI0 | 18 N20
31 N21 | 27 NO2 20 N12 | 82 N210

32 N012 | 37 N120 36 N0O2I | 95 N2121
33 N102 | 35 N210 34 N201 | 55 N201
34 N20T | 32 N012 33 N10Z | 51 N102
35 N210 | 36 NO2T 37 N120 | 13 N21
36 N021 | 33 N102 32 N012 | 96 N1212
37 N120 | 34 N201 35 N210 | 11 N12




38 N012
390 N210
40 N201
41 N120
42 N021
43 N102
44 N0O10
45 N101
46 N020
47 N202
48 N121
49 N212
50 NOI2
51 N102
52 N210
53 NO21
54 NT20
55 N201
56 NO10
57 N101
58 N121
59 N020
60 N212
61 N202
62 N012
63 N210
64 N201
65 N120
66 N02T
67 N102
68 NOIO
69 N020
70 N101
71 N121
72 N202
73 N2T

74 NO10
75 NO20
76 N10T
77 N121
78 N202

41 N120
42 N021
38 N012
40 N201
43 N102
39 N210
48 N12T
49 N212
45 N101
44 NO10
47 N202
46 N020
54 N120
52 N210
52 N210
55 N201
51 N102
50 ND12
58 N121
60 N212
61 N202
57 N101
59 N020
56 N010
65 N120
66 N0O21
62 N012
64 N201
67 N102
63 N210
71 N121
70 N101
73 N21

72 N202
68 NOI0
69 N020
77 NI2T
76 N101
79 N212
78 N202
74 NO10

42 N021
41 N120
43 N102
39 N210
38 N012
40 N201
46 N020
47 N202
44 NO10
45 N10T
49 N212
48 N121
53 N0O21
55 N201
54 N120
52 N210
50 NOI2
51 N102
59 N020
61 N202
60 N212
56 NO10
58 N121
57 N101
66 N0O21
65 N120
67 N102
63 N210
62 NO12
64 N201
69 N020
68 NOT0
72 N202
73 N21

70 N101
71 N121
75 N0O20
74 NO10
78 N202
79 N202
76 N101

19 N21
35 N210
64 N201
37 N120
17 N12
67 N102
8 NO1

92 N010T
9 NO2

93 N0202
48 N121
49 N212
90 N1201
60 N212
38 N0O12
42 N021
89 N2102
58 N121
74 NO10
20 NOT
33 N102
75 N020
34 N201
21 NO2
86 N0I20
25 N2T
81 NT02
23 N12
87 N0210
85 N201
57 N101
61 N202
98 N010T
63 N210
99 N0202
65 N120
26 NO1
27 N02
105 N1212
31 N1
106 N2121
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79 N212 75 NO20 77 N121 29 N12

80 N012 84 N120 83 N021 66 N021
81 N102 82 N210 85 N201 40 N201
82 N210 83 N021 84 NT20 77 N121
83 N021 81 NT02 80 ND12 62 NOI2
84 NT20 85 N201 82NZ10 79 N212
85 N201 80 NU12 81NT02 43 N102
86 N0O120 | 90 N1201 87N0210 83 N021
87 N02I0 88 N1021 860120 80 NO12
88 N1021 89 N2I02 | 91N2012 32 N012
89 N2102 87 N0210 90N1201 101 N2121
90 N1201 91 N2012 89N2102 102 N1272
91 N2012 | 86 NOI20 88N1021 36 N02T
92 NOI10I | 96 N12I2 | 93 ND202 100 N1010
93 N0O202 | 94 NI0I0 | 92 NO101 103 N 2020
94 NTIOTO |95 N2121 | 97 N2020 | 76 N10I
95 N2121 | 93 N0202 |96 N12I2 | 88 N1021
96 NI212 | 97 N2020 |95 N2121 | 91 N2012
97 N2020 92 N0O101I | 94NT01I0 78 N202
98 NO10T | 102 N1212 |99 N0202 | 108 N1Z12
99 N0202 | 100 N1010 | 98 NO1D1 109 N2121
100 N1010 | 101 N2121 | 103 N2020 | 45 N101
101 N2121 | 99 N0202 102 N1212 | 53 NOZ1
102 N1212 | 103 N2020 | 101 N2121 | 50 NOI2
103 N2020 | 98 N0101 | 100 N1010 | 47 N202
104 NO101 | 105 N1212 | 104 NO101 | 107 NO10I
105 N1I212 | 106 N2121 | 106 N2121 | 94 NI010
106 N2121 | 104 NO101 | 105 NI2I2 | 97 N2020
107 NOIOT | 108 N1212 | 107 NOI0T | 110 NO1010
108 N1212 | 109 N2T2T | 109 Nv2I2T | 70 N101
109 N2T12T | 107 NOIOT | 108 N1212 | 72 N202
110 ND1010 { 110 NO1010 | 110 NO1010 | 104 ND101

f(z) = (2,3,4)(5,6,7)(8,11,12)(9, 10, 13)(14, 17, 18)(15, 16, 19)

(20, 23, 24)(21, 22, 25)(26, 29, 30)(27, 28, 31)(32, 37, 34)(33, 35, 36)(38, 41, 40)
(39,42, 43)(44, 48, 47)(45, 49, 46)(50, 54, 55) (51, 52, 53) (56, 58, 61)(57, 60, 59)
(62,65, 64)(66, 67,63)(68, 71, 72)(69, 70, 73)(74, 77, 78)(75, 76, 79)(80, 84, 85)
(81,82, 83)(86, 90, 91)(87, 88, 89)(92, 96,97)(93, 94, 95)(98, 102, 103)(99, 100, 101)
(104,105, 106)(107, 108, 109).

Fy) = (3,4)(6,7)(8,9)(10, 12)(11, 13)(14, 15)(16, 18)(17, 19)(20, 21)

(22, 24)(23, 25)(26, 27)(28, 30)(29, 31)(32, 36)(33, 34) (35, 37)(38, 42)(39, 41)

(40, 43) (44, 46)(45, 47) (48, 49) (50, 53) (51, 55) (52, 54) (56, 59)(57, 61)(58, 60)

59
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(62, 66)(63,65)(64,67)(68,69)(70, 72)(71, 73)(74, 75)(76, 78)(77, 79)(80, 83)

(81,85)(82, 84)(86,87)(88, 91)(89, 90)(92, 93) (94, 97)(95, 96)(98, 99)(100, 103)

(101, 102)(105, 106)(108, 109).

Addition with f(to).

Flto) = (1,2,5)(3, 10, 22)(4, 12, 24) (6, 28, 16)(7, 30, 18)(8, 14, 44)

(9,15,46) (11,41, 37)(13, 39, 35)(17, 54, 42)(19, 52, 38)(20, 68, 57)(21, 69, 61)

(23,73, 65)(25,71,63)(26, 56, 74)(27, 59, 75)(29, 84, 79)(31, 82, 77)(32, 95, 88)

(33, 55,58)(34, 51, 60)(36, 96, 91)(40, 64, 81)(43, 67, 85)(45, 92, 100)(47, 93, 103)

(50, 90, 102){70, 98, 108)(53, 89, 101)(62, 86, 83)(66, 87, 80)(76, 105, 94)(78, 106, 97)
(99,109, 72)(104, 107, 110).

So it is imply:

f(t) = £(to®) = f(te'™) = (1,3,6)(2,8,20)

(4,13,25)(5, 26, 14)(7, 31, 19)(9, 42, 36)(10, 16, 45)(11, 17, 48)

(12,40, 34)(15, 53, 41)(18, 55,43)(21, 72, 66)(22, 70, 56)(23, 71, 60)

(24,69, 64)(27, 83, 78)(28, 57, 76)(29, 58, 77)(30, 85, 75)(32, 52, 59)

(33,97, 86)(35, 50, 61)(37, 93, 89)(38, 62, 82)(39, 63, 80)(44, 94, 98)

(49,96, 101)(51, 87, 99) (54, 91, 103)(65, 90, 81)(67, 88, 84) (68, 100, 107)

(73,102, 109)(74, 104, 92)(79, 106, 95)(105, 108, 110).

fQ2) = f(t1®) = f(tlf(:c)) = (1,4,7)(2,9,21)(3,11,23)

(5,27, 15)(6, 29, 17)(8, 38, 32) (10, 43, 33)(12, 18, 47)(13, 19, 49)(14, 50, 39)

(16, 51, 40)(20, 70, 62)(22, 68, 67)(24, 72, 59) (25, 73, 58)(26, 80, 76)(28, 81, 74)

(30, 61, 78)(31, 60, 79) (34, 94, 87) (35, 92, 90)(36, 54, 56) (37, 53, 57)(41, 65, 83)

(42,66, 84)(46,97,99)(48, 95,102)(52, 88, 100) (55, 86, 98)(63, 89, 85)(64, 91, 82)

(69,103, 107)(71, 101, 108)(75, 104, 93) (77, 105, 96)(106, 109, 110).

It readily checks that the order of (z,y,t}, a subgroup of a symmetric group S1j0 action
on the 110 right cosets of N in G, is 660. Visibly |z| = 3 and |y| = 2, additionally |zy| =2
and [z,9]2 = 1, hence {z,y) = S3. If we conjugate t by S3 we see that t has exactly 3
conjugates. We conclude that {z,y, ) is 2 homomorphic image of the progenitor 3*3 : S;.
Thus if the original six relation hold in (z,y, 1), then (z,y,t) is a homomorphic image of
G and this will give |G| = |{z,y, t}| = 660.

Verify the relation (1) tatitotatito = {e} =1

Verify the relation (2) totitotito = (0,1). By multiply the permutations listed above,
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tot1tot1to = (2,3)(5,6)(8, 10)(9, 11)(12, 13)(14, 16)(15,17)(18, 19)(20, 22)(21, 23)

(24, 25)(26, 28)(27, 29)(30, 31)(32, 33)(34, 35)(36, 37)(38,43)(39, 40) (41, 42)(44, 45) (46, 48)
(47,49)(50, 51)(52, 55)(53, 54)(56, 57)(58, 59)(60, 61)(62, 67)(63, 64)(65, 66)(68, 70)(69, 71)
(72,78)(74, 76)(75, 77)(78, 79)(80, 81)(82, 85)(83, 84) (86, 88) (87, 90) (89, 91)(92, 94)(93, 96)
(95,97)(98, 100)(99, 102)(101, 103)(104, 105)(107, 108)

tlotitotito _ ¢, ttlgtltozlzo =t ghotitotato — 4,

So totitotito acts as the permutation (0,1).

Verify the relation (3) totititotititotitidotititotits = {e} =1

Verify the relation (4) titatatotititatitititatatotrty = (0,1,2). By multiply the permuta-
tions listed above,

titotatotititatitatitatatotsty = (2,3,4)(5,6,7)

(8,11,12)(9, 10, 13)(14, 17, 18)(15, 16, 19)(20, 23, 24)(21, 22, 25)(26, 29, 30)(27, 28, 31)
(32,37, 34)(83, 35, 36)(38, 41, 40) (39, 42, 43) (44, 48, 47)(45, 49, 46) (50, 54, 55)(51, 52, 53)
(56, 58, 61}(57, 60, 59)(62, 65, 64)(63, 66,67)(68, 71, 72)(69, 70, 73)(74, 77, 78)(75, 76, 79)
(80, 84, 85)(81, 82, 83)(86, 90, 91)(87, 88, 89)(92, 96, 97) (93, 94, 95)(98, 102, 103)(99, 100, 101)
(104, 105, 106)(107, 108, 109)

thtztztohhtztmhtztztoht: =t thiztztotmtzhtmtztztotm =t
0 =1 1 =iy

ghtatatotititatititibatatotits — 4

So, titatatotititatititytatatotity acts as the permutation (0, 1, 2).

Verify the relation (5) fgtatitatotetitatots = (0,1). By multiply the permutations listed
above,

totetitatotatstatota = (2, 3)(5, 6)(8,10)(9,11)(12,13)(14, 16)(15,17)

(18, 19)(20, 22)(21, 23)(24, 25)(26, 28)(27, 29) (30, 31)(32, 33) (34, 35)(36, 37)(38, 43)

(39, 40)(41, 42) (44, 45) (46, 48) (47, 49) (50, 51)(52, 55)(53, 54) (56, 57)(58, 59) (60, 61)

(62, 67)(63, 64)(65, 66)(68, 70)(69, 71)(72, 73)(74, 76)(75, 77)(78, 79)(80, 81)(82, 85)(83, 84)
(86, 88)(87, 90) (89, 91)(92, 94)(93, 96)(95, 97)(98, 100) (99, 102)(101, 103)(104, 105)(107, 108)
tlotatitatotatatatots _ ) ghotatatatotatitatots _ 4 thoiatitatotatitatots _ 4,

So, totatitatotatitotots acts as the permutation (0,1).

Verify the relation (6) totatatitetatotats = (0,1). By multiply the permutations listed
above,

totatatitatatotats = (2,3)(5,6)(8,10)(9,11)(12,13)(14, 16)(15, 17)

(18, 19)(20, 22) (21, 23)(24, 25)(26, 28) (27, 20)(30, 31)(32, 33) (34, 35)(36, 37)(38, 43)
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(39,40)(41,42)(44, 45)(46, 48) (47,49)(50, 51)(52, 55)(53, 54) (56, 57) (58, 59)(60, 61)

(62, 67)(63, 64) (65, 66)(68, 70)(69, 71)(72, 73)(74, 76)(75, 77)(78, 79)(80, 81)(82, 85)(83, 84)

(86,88)(87, 90)(89, 91)(92, 94)(93, 96)(95, 97) (98, 100) (99, 102)(101, 103)(104, 105)(107, 108)

ttotztztztztztotztz =1t ttotztztxtztztotztz =1 ttotztztltztztotztz =t
0 =u 1 0 ) 2

So, totatatitatatotate acts as the permutation (0,1).

Now, we want to show that | G |= Lz(11).

The Homomorphism Image Of G

G = f(3* : 83) = (f(2), f(), f(to), F(t1), £ (t2)).
However;

{f(tl): f(t2)} € {f(z)r f(y)a f(tO)}

So it is imply that: G = F(3: S5) = (f(x), £(y), f (o))
If the addition relation hold in (f(z), f(y), f(to)) then:

39:8
o=y ) = (@) Fwh £ o)

The addition relation, namely (0,1)f(t1)f(tz1)f(to)f(ts*) must equal to an identity
Let 4 = £(to)f(t1) (2o £ (1) £ (t0) = (2,3,4)(5,6,7)(8,11,12)(9, 10, 13)

(14,17, 18)(15, 16, 19)(20, 23, 24)(21, 22, 25) (26, 29, 30)(27, 28, 31)(32, 37, 34)(33, 35, 36)
(38,41, 40)(39, 42, 43) (44, 48, 47)(45, 49, 46)(50, 54, 55) (51, 52, 53)(56, 58, 61) (57, 60, 59)
(62,65, 64)(63, 66, 67)(68, 71, 72) (69, 70, 73) (74, 77, 78)(75, 76, 79) (80, 84, 85)(81, 82, 83)
(86,90, 91)(87, 88, 89)(92, 96, 97)(93, 94, 95)(98, 102, 103)(99, 100, 101) (104, 105, 106)
(107, 108, 109).

Then (0, 1)1 = {e} = 1 Thus the relation holds in G.

= @ is a homomorphism image of G.

Now, by the First Isomorphic Theorem IG/K erf | =Fes

= |G| > |G|. It is easily verified that |G| = |[{f(z), f(v), f{t0))]| = 660.

= |G| > 660

But we have seen that |G| < 660. Hence; |G| = 660.

Next, we need to show that G = K%%f%g is isomorphic to Lo(11).
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G = K_)_S]-EUJ g = Lz(ll)
S3 = (z,y), where z ~ (0,1,2) and y ~ (1,2).
We construct a homomorphism ¢ from the progenitor 3*3 : S5 to L2(11) be defining

$(z) = (L) = (1,00, 10)(2,6,7)(3,8,0)(4,5,9)

$(y) = (FHD) = (1,2)(3,5)(4,8)(6, 10)(7, 00)(9,0)

Since the order of ¢(z), #(y), and ¢(z)¢(y) are 3, 2 and 2, respectively,
= ($(z), ¢(=)) = Ss

We now let
$(to) = (31H4) = (6,7,00)(1,5,0)(2,3,9)(4,7, 10)

It is readily verified that La(11) 22 (¢(x), @(y), ¢(to))
We now show that ¢ preserves the operation of 3*3 : 53,
We find that |¢(to)"| = 3 and
#{(t) = é(to) = (6,8,00)(1,5,0)(2,3,9)(4,7,10)
$(t1) = #(t§) = (1,5,2)(3,00,9)(4,6,8)(7,0,10)
é(t2) = ¢(1) = (1,2,3)(4,8,10)(5,7,0)(6, 00, 9)
and the N permutes the three images of ¢p, by conjugation, as the group S; given by
é(z) : (¢(to), ¢(t1), #(t2) and
() : (¢(t1), d(t2). Thus ¢(3*3 : S3) = Lo(11).

Now the addition relation given by [(0,1)t0)® = 1 @ totitotito = (0,1) is satisfied in
L2(11): because ¢(t0)¢'(t1)¢(t0)¢(t1)¢(t0) = (136)(2: 12)(3? 9)(4,11)(5,8)(7, 10) acts as
(¢(to), #(t1)), by conjugation,on the images of the three symmetric generators. This
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shows that Lz(11) is an image of G Thus |G| 2 |L2(11)|; but |G| £ 660 = Lo(11); and so

the equality holds and G =2 L»(11).
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[x]
1 1
2 3 1 1 3 2
2 2
(0] [0)
1 1 1 1
1 1 1 1 1 1
6 6 6 6
1 1 1 1 1 1 1 1
(o1] [01] [o1] [01]

[0101]

[01010}
Figure 8.1: The Cayley Diagram of Lz(11) over 3*3 : S3
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Chapter 9

Construction of My : 2

We consider the progenitor:
24 8y 2 {2,y tlet = 9% = (y2)° = £ = [t,9] = [t*, 9)

where z ~ (0,1,2,3), y ~ (2,3), t ~ tp. The following relation may used for the purpose

of manual double coset enumeration:
1. [(0,1,2,3)t0]% =1
2. [(0,1,2)t0)} =1
3. [(0,1)(2,3)tot; )0 =1
4. [(0,1)tg}*% =1
5. [(0,1)tot2])? =1

We now perform the manual double coset enumeration of,

2%4 . G,

C= G ae =1

The relations 1, 2, and 3 is very helpful to find the manual double coset enumeration.
Expanding relation 1: [(0,1,2,3)t0)'? = 1.



Let z = (0,1, 2,3) then [(0,1,2,3)t]!° = 1 = [ztg)°

[zto)1°
zioztoztorioztoriozrtoriozioTin
10 g2 27 420 2ttt gy
(0,2)(1, 3)t1totatatitotatatito
(0,2)(1, 3)t1totstaly

Ntytotstoty

Expanding relation 2: [(0,1,2)¢0]!! = 1.
Let ¥ = (0,1,2) then [(0,1,2)t0]'! = 1 = [yto) !

[yto]™
ytoytoytoytoytoyteytoytaytoytoyto
gL
(0,2, Ditatototrtotatstotatito

(0,2, D)tatotatitots

Nt tatotatitots

Expanding relation 3: [(0,1)#o]!° = 1.
Let z = (0,1) then {(0,1)t]!° = 1 = [2t]°
[2tg]'°
ztpztoztoztpztpztoztoztyzipztn
2108 2%z 2t 2 2 ez
titotitotrtotitottp
titolitoty
Nitytotitols

= T =

tot1taisty
Ntotitatsio

[

toti1tatols
Nigtitatoty

1

1

1

toti1tot1to
Ntgtitotitg

Manual double coset enumeration
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We note that; NeN = {Nen|n € N} = {Nn|n € N} = {N}. Thus; NeN,

denoted by [«], contains one single coset. N is transitive on {0, 1, 2, 3}, so it has a single
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orbit {0,1,2,3}. We takes a representative, say {0} from the orbit, and find to which the
double cosets Nty belong? Clearly; Nty € NtoN = {Ntl|n € N} = {Ntg, Nt1, Nta, Nts}.
Now consider the cosets stabilizer of N, The cosets stabilizer of Ntp is equal

to the point stabilizer N?, given by:
NO® = NO
= ('31 (2, 3)) (11 2,3)).
= {&(2,3),(1,2),(1,3),(1,2,3),(1,3,2)}.
Then the number of the singles coset in the double coset NtV is at most: T;\‘%ﬁ = %4 =4,

The orbit of N(® on {0,1,2,3} are {0} and {1,2,3}. We takes a representative
from each orbit, and find to which the double cosets Nigtp and Ntpt1 belong? However,
Ntpto = N € [%], then one symmetric generator goes back to the double coset NeN, and

three symmetric generators go to the next double coset Ntgty € [01].
Length 2.

1. Now, we consider the cosets stabilizer NV,
N©D) = {e (2,3)}, then the number of the single cosets in the double coset Ntgt; N is at
most: INA‘;l = 4 =12

The orbit of N1 on {0,1,2,3} are {2,3}, {0} and {1}. We take a representa-
tives from each orbit, and find to which the double cosets Ntpti1tg, Ntgtit; and Nigtito
belong? However, Nipt1t; = Nty € [0], then one symmetric generator goes back to the
double coset NiglV, one symmetric generator goes to Nigt1to and two symmetric gener-

ator go to Nigt;ts.
Length 3.

1. Now, we consider the cosets stabilizer N(©10),
N©I0) — fo (2,3)}, then the number of the single cosets in the double coset NigtitoN is
at most: |N“‘Y1° P = H=12

The orbit of N©19 on {0,1,2,3} are {2,3}, {0} and {1}. We take a repre-
sentative from each orbit, and find to which the double cosets Nigtitoto, Ntotitot: and
Nigtitoty belong? However, Nigtitoto = Nitgty € [01], then one symmetric generator

goes back to the double coset Ntgt1 N, one symmetric generator goes to Niptitot; and
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two symmetric generator go to Nigtitota.

2. Now, we consider the cosets stabilizer N (012)

NO2) = el then the number of the single cosets in the double coset Ntotit2N is at
most: IN?” = 2 =24,

The orbit of N(012) on {0,1, 2, 3} are {0}, {1}, {2}, and {3}. We take a represen-
tative from each orbit, and find to which the double cosets Ntgtitato, Nigtitata, Ntot1tat:
and Ntgtitsts belong? However, Nitgtitats = Nitgt1 € [01], then one symmetric generator
goes back to the double coset Ntpt1 N, one symmetric generator goes to Nigtitslo, one

symmetric generator goes to Ntptitat; and one symmetric generator goes to Nigtyiats.
Length 4.

1. Now, we consider the cosets stabilizer N(0101),

N{I0D) — f¢ (2,3)}, then the number of the single cosets in the double coset Ntgtitoti N
is at most: v 9:01 P = 2—24- = 12.

The orbit of N10D on {0,1,2,3} are {2,3}, {0} and {1}. We take a represen-
tative from each orbit, and find to which the double cosets Nitgtitgtit1, Niotitot1to and
Niotitotiiz belong? However, Nigtitot1t1 = Niot1to € [010], then one symmetric genera-
tor goes back to the double coset Ntgt1£0/N, one symmetric generator goes to Nitgtitotito

and two symmetric generators go to Ntgtitotita.

2. Now, we consider the cosets stabilizer N(0102),

N(0102) — fe}, then the number of the single cosets in the double coset NtgtitotaN is at
most: ™ ﬁoz P = % = 24.

The orbit of N©192) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a rep-
resentative from each orbit, and find to which the double cosets Ntotitntate, Ntotitotats
Nigtitotat; and Nigtitotots belong? However, Nigtitotate = Nigtite € [010], then one
symmetric generator goes back to the double coset Ntgt1fpN, one symmetric generator
goes to Nigtitpteto, one symmetric generator goes to Nipgtitoiat1, and one symmetric

generator goes to Niptitotats.
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3. Now, we consider the cosets stabilizer N(0120),

N(©120) — {e} then the number of the single cosets in the double coset NigtitatoN is at
most: W g‘{m] = 2—14 = 24.

The orbit of N(©129) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a repre-
sentative from each orbit, and find to which the double cosets Niptitatoto, Niatitatols,
Nigtitotots and Nigtitatots belong? However, Niptitatotp = Nitgtits € [012], then one
symmetric generator goes back to the double coset Nipt1ta N, one symmetric generator
goes to Ntgtitetot), one symmetric generator goes to Nigt1tatotz and one symmetric gen-
erator goes to Niptitatots.

4. Now, we consider the cosets stabilizer N(0121),
N©@121) — {¢} then the number of the single cosets in the double coset NtotitatolV is at
o = & = 24
The orbit of N121) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a repre-
sentative from each orbit, and find to which the double cosets Ntgtitatito, Nigtitatit,
Ntgtitatits and Nitgtitotits belong? However, Nigtitati1ty = Niptiiz € [012], then one

symmetric generator goes back to the double coset Nipti1t2/V, one symmetric generator

most:

goes to Nigtitatito, one symmetric generator goes to Ntgt1tett2 and one symmetric gen-

erator goes to Nitgtitatils.

5. Now, we consider the cosets stabilizer N(©123),

N(©128) — e} then the number of the single cosets in the double coset NtotitatoN is at
most: INI(‘X% [ = 215 = 24.

The orbit of N(123) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a repre-
sentative from each orbit, and find to which the double cosets Nigtitatate, Nigtitatsty,
Ntgtitatsts and Ntgtitotsts belong? However, Nigtitatsts = Ntotita € [012], then one
symmetric generator goes back to the double coset Ntpt;taN, one symmetric generator
goes to Nigtitytsto, one symmetric generator goes to Nigiiiatst; and one symmetric gen-

erator goes to Nigtitatals.

Length 5.
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1. Now, we consider the cosets stabilizer N(01010),
We know, titotitgt1 = totitoti1to then Nijiotitots = Ntotitotio.
N(01010) — fe (0,1),(2,3),(0,1)(2,3)}, then the number of the single cosets in the double
coset NtottotrtoN is at most: iy = 3 = 6.

The orbit of N1 on {0,1,2,3} are {2,3}, and {0,1}. We take a representa-
tive from each orbit, and find to which the double cosets Nigtitotitolo and Nigtilotitota?
However, Ntotitotitoto = Ntotitot; € [0101], then two symmetric generators go back to
the double coset Ntotitot1 N, two symmetric generator go to Nigtifotitota.

2. Now, we consider the cosets stabilizer N(©1012),
N(©1012) — fe} then the number of the single cosets in the double coset Nitoptitot1talNV is
at most: W’o—ﬂm—l =2 =24

The orbit of N(1012) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a repre-
sentative from each orbit, and find to which the double cosets Ntotitot1tate, Ntotitotitats,
Ntotitoti1tato and Nigtitotitats belong? However, Nigtitotitate = Nigtitots € [0101],
then one symmetric generator goes back to the double coset Nigti1tplV, one symmetric
generator goes to Ntgtitotitato, one symmetric generator goes to Nigtifotitats, and one

symmetric generator goes to Nigtitotitats.

3. Now, we consider the cosets stabilizer N(01020),

N(01024) — {o1 then the number of the single cosets in the double coset NtgtitotatoN is
at most: N ijozo [ = 2—14- = 24.

The orbit of N(°192%) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a repre-
sentative from each orbit, and find to which the double cosets Nigt; totatoto, Niotitotatots,
Ntgtitotatote and Nigtitgtatots belong? However, Ntgtilotatoto = Ntotitote € [0102],
then one symmetric generator goes back to the double coset Nitpti1tot2 N, one symmetric
generator goes to Nigtitotatot1, one symmetric generator goes to Nipt)iptatots, and one

symmetric generator goes to Nigtitptatots.

4. Now, we consider the cosets stabilizer N(01021),

N{01021) — fg}, then the number of the single cosets in the double coset Ntotitotati N is

N
at most: W‘%’T = T4 = 24.
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The orbit of N(©1021) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a repre-
sentative from each orbit, and find to which the double cosets Ntotitotatito, Nigti1totatita,
Ntotitotatite and Ntgtitotatita belong? However, Nigtitotatits = Nigtitota € [0102],
then one symmetric generator goes back to the double coset Ntgt1tptelV, one symmetric
generator goes to Nigtitotetito, one symmetric generator goes to Nigtjtptatits, and one

symmetric generator goes to Ntpt1fotatits.

5. Now, we consider the cosets stabilizer N(01023),
N(01023) — e}, then the number of the single cosets in the double coset NiotitotatsN is
at most: W]‘%lﬁri =2 =24

The orbit of N(1923) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a repre-
sentative from each orbit, and find to'which the double cosets Nitgtifotatato, Nigti1totatsts,
Nitgtitotatats and Nigtitotatats belong? However, Niptitotatsts = Niptitota € [0102],
then one symmetric generator goes back to the double coset Ntgt1£gt2/N, one symmetric
generator goes to Ntgtigtatsts, one symmetric generator goes to Nitgtitpiatat:, and one

symmetric generator goes to Niptitotatsia.

6. Now, we consider the cosets stabilizer N(01201)

N©1201) — {6} then the number of the single cosets in the double coset Ntotitotot NV is
at most: WI‘%I"_‘TI = % = 24.

The orbit of N(®1241} on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a repre-
sentative from each orbit, and find to which the double cosets Ntotitetotito, Niotitatolit,
Ntptitatotite and Niptitatotits belong? However, Ntotitatotity = Ntgtitote € [0120],
then one symmetric generator goes back to the double coset NiptitatoN,
and we know, totitatotita = (1,0, 2)t1t0tat 120 then Nigtitatot1ta = Ntytotatito € [01201]
one symmetric generator goes back to itself Nigtitatot1, one symmetric generator goes to

Nigtitatgtitg, and one symmetric generator goes to Ntptitototits.

7. Now, we consider the cosets stabilizer N (01202),
N(01202) — e}, then the number of the single cosets in the double coset Nitgtitototy N is

N
at most: —l—mlmlo—zrl = -214 = 24.

The orbit of N(°1202) on {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a repre-
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sentative from each orbit, and find to which the double cosets Nigtitatotato, Ntotitatotat,
Ntgtitatotats and Nigtitototots belong? However, Nigtjlatotate = Nigtitota € [0120],
then one symmetric generator goes back to the double coset NtotitatoN, one symmetric
generator goes to Niptitatotalo, one symmetric generator goes to Niotitatolats, and one

symmetric generator goes to Niptiiatoiata.

8. Now, we consider the cosets stabilizer V(01208),

N(01203) — fe1 then the number of the single cosets in the double coset NtgtitatotgV is
at most: l—mlo%lm = 31’1 =24,

The orbit of N{(01203) op; {0,1, 2,3} are {0}, {1}, {2}, and {3}. We take a repre-
sentative from each orbit, and find to which the double cosets Ntgtitatotato, Ntotitatotats,
Nigtitatotst, and Nigtitototsts belong? However, Nigtitatotats = Niotitaty € [0120],
then one symmetric generator goes back to the double coset NigtitetoN, one symmetric
generator goes to Nigtitatotsto, one symmetric generator goes to Nigtitatotat:, and one

symmetric generator goes to Nipttelptata.

9. Now, we consider the cosets stabilizer N(©1210),

N1210) = fel then the number of the single cosets in the double coset NigtitotitoN is
at most: Tﬁ%ﬁﬂ = T4 = 24.

The orbit of N{01210) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a repre-
sentative from each orbit, and find to which the double cosets Ntgtitatitoto, Nigtitatitoll,
Nigtitatitots and Nigtitatitots belong? However, Nigtitatitolo = Nigtitote € [0121],
then one symmetric generator goes back to the double coset Ntgtif2t0/N, one symmetric
generator goes to Nitgtitatitot1, one symmetric generator goes to Nigtitatiiota, and one

symmetric generator goes to Nigtifatitots.

10. Now, we consider the cosets stabilizer N(01212),
N©01212) — fe} then the number of the single cosets in the double coset NtgtiéatitaN is
at most: rm!%'ﬁq = -213 = 24,

The orbit of N(01212) on {0,1,2, 3} are {0}, {1}, {2}, and {3}. We take a repre-
sentative from each orbit, and find to which the double cosets Nt tatitaty, Ntotitatitaty,
Ntotitetitaty and Niotitotitats belong? However, Ntgtitotitate = Nigtitols € [0121],
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then one symmetric generator goes back to the double coset NtgtiiatolV, one symmetric
generator goes to Nitgtytotitato, one symmetric generator goes to Nitgiitetitot:, and one

symmetric generator goes to Nigt1fat)tats3.

11. Now, we consider the cosets stabilizer N{01213)
N©1213) — fe1 then the number of the single cosets in the double coset NigtitotitaN is
at most: I—N—(IJTVZJE)—' =2 =24

The orbit of N{°1213) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a repre-
sentative from each orbit, and find to which the double cosets Nigtitoti1tate, Nigtitatitat;,
Ntotitatitate and Niotitatitsts belong? However, Nigtitotitsts = Nigtitote € [0121],
then one symmetric generator goes back to the double coset NtgtitatoN, one symmetric
generator goes to Nitgtitattst1, one symmetric generator goes to Nigtitatstzts, and one

symmetric generator goes to Nitgtitatitsio.

12. Now, we consider the cosets stabilizer N(01230),
We know, totitatsto = (1, 3)(2, 0)t1totstaty then,
Ntitotitoty = Ntotitotato N(O1213) = {e (0,1)(2,3)}, then the number of the single cosets
in the double coset NtgttatstoN is at most: rmamy = & = 12.

The orbit of N(©1230) on {0,1,2,3} are {0,1}, and {2,3}. We take a represen-
tative from each orbit, and find to which the double cosets Ntgtitatatoto, Niotitatatots,
belong? However, Ntotitatstoto = Niptitote € [0123], then two symmetric generators go
back to the double coset Nigttets N, two symmetric generator go to Nigtitatstols.

13. Now, we consider the cosets stabilizer N{(01231),

N(©1281) — fe1 then the number of the single cosets in the double coset Ntgtitatsty N is
at most: W(]‘%]m—l =21 =24,

The orbit of N©1231) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a repre-
sentative from each orbit, and find to which the double cosets Nigtitatatiio, Ntotitatatits,
Niotitatstite and Niptitotstits belong? However, Niotitotatits = Nigtitats € [0123],
then one symmetric generator goes back to the double coset Nipt;tatsN, one symmetric
generator goes to Ntgtitatatito, one symmetric generator goes to Nigtitatstity, and one

symmetric generator goes to Ntptiiatatiis.
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14. Now, we consider the cosets stabilizer N(01232),
N(01232) — [} then the number of the single cosets in the double coset NtptitotstaN is
at most: Wl‘%rl =2 =24

The orbit of N(1232) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a repre-
sentative from each orbit, and find to which the double cosets Nigt1tatatato, Niotitatataty,
Ntgtitotatats and Ntgtitotatets belong? However, Nigtitatatata = Nigtitats € [0123],
then one symmetric generator goes back to the double coset Niptitets N, one symmetric
generator goes to Ntigtitatstatp, one symmetric generator goes to Ntotitatzizt;, and one

symmetric generator goes to Nigtitatstats.
Length 6.

1. Now, we consider the cosets stabilizer N(010102)

We know, titotitotits = totiiotitoty then Ntytotitotite = Niotitotitoty. N(010102) —
{e, (0,1)}, then the number of the single cosets in the double coset Ntgt1fot1ptalV is at
most: W@l%@_l = 274 = 12.

The orbit of N°101) on {0, 1,2,3} are {2}, {3}and {0,1}. We take a representa-
tive from each orbit, and find to which the double cosets Ntot1totitotato, Nigtitetitotats
and Nigtitotitotats?

However, Ntgtitotitotats = Niotitotito € [01010], then one symmetric generator goes
back to the double coset Nigtitot1oN, two symmetric generator go to Nigttptitotato,

one symmetric generator goes to NViptitotitotata.

2. Now, we consider the cosets stabilizer N(010120),
N(010120) — {e} then the number of the single cosets in the double coset NtotytotitatoN
is at most: Wﬁl’%lmﬁ =& =24

The orbit of N(©10120) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Niotitotiiatots,
Nigtitotitatol:, Ntotitotitatote and Niptitotitatots belong? However, Nitptitotitatoto =
Ntotitotate € [01012], then one symmetric generator goes back to the double coset

Ntotitot1t2N, one symmetric generator goes to Nigtilotitafot1, one symmetric gener-
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ator goes to Nigtitotitatots, and one symmetric generator goes to Ntotitot;tatots.
3. Now, we consider the cosets stabilizer N{(010121),
N(010121) — fel then the number of the single cosets in the double coset Nigtitotitat1 N
. N
is at most: Wﬁ!ﬁlm)—l = 2—14- = 24.
The orbit of N(010121) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntgtitotitatito,
Niotitotitot1t1, Nigtiiolitatito and Nigtitgtitatits belong? However, Nigtitotitatity =
Ntpt1totits € [01012], then one symmetric generator goes back to the double coset
Ntoti1tgti1toN, one symmetric generator goes to Nigtitgtitat1to, one symmetric gener-

ator goes to Niptitot1iatits, and one symmetric generator goes toto Niptitolitatita.

4. Now, we consider the cosets stabilizer N(©10123),
N(010123) — fe1 then the number of the single cosets in the double coset Ntotitotitats N
is at most: W(oli%lm—s)-l =2 =24

The orbit of N(©10123) o {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntytitotitatsto,
Niotitotitatsty, Nigtitotitatsta and Niotitotiiatsts belong? However, Nigtitotitatsts =
Ntiotitot1ta € [01012], then one symmetric generator goes back to the double coset
Ntgtitot1taN, one symmetric generator goes to Ntgtitotitatsto, one symmetric gener-
ator goes to Nipt1tot1tatat;, and one symmetric generator goes to Nigtitotitatsts.

5. Now, we consider the cosets stabilizer N(010201)
N(10201) . fe} then the number of the single cosets in the double coset Nitot;igtatots N
is at most: W@lﬂolﬁﬁ = 2T4 = 24,

The orbit of N(00200) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntgt;tptatotato,
Nigtitotatot1ty, Nigtitotatolita and Nigtitotatot s belong? However, Nigtitolatotit; =
Nigtitotita € [01020], then one symmetric generator goes back to the double coset
NipgtitotatoN, one symmetric generator goes to Nitptjtotatot1to, one symmetric gener-

ator goes to Ntgtitptatotits, and one symmetric generator goes to Niptitotatotils.
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6. Now, we consider the cosets stabilizer N(010202),
N(010202) — I¢}, then the number of the single cosets in the double coset Ntgtitotatota N
is at most: W@L‘I%]mrl = % = 24.

The orbit of N10202) on 0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Nipttotatotaio,
Nigtitotatotat:, Niotitotatotaty and Nigtifotatgtats belong? However, Nigtiioiaiolats =
Ntotitotita € [01020], then one symmetric generator goes back to the double coset
NigtitototgN, one symmetric generator goes to Nitptitotatotats, one symmetric gener-

ator goes to Ntgtitotatotat;, and one symmetric generator goes to Niotitotatotats.

7. Now, we consider the cosets stabilizer V(010203)
N(010203) — fel then the number of the single cosets in the double coset NigtitotatotsN
is at most: Wg#l.m =% =24,

The orbit of N(©10203) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Nigtitotatotsto,
Ntotitotatotat:, Nitgtitotatotats and Nigtitotatotsts belong? However, Nigtitotototats =
Ntptitotita € [01020], then one symmetric generator goes back to the double coset
NigtiototolV, one symmetric generator goes to Nigtifotaloisly, one symmetric gener-

ator goes to Nigtitotatotaty, and one symmetric generator goes to Niptitotatotsta.

8. Now, we consider the cosets stabilizer (610210
N(010210) — {e}, then the number of the single cosets in the double coset NigtitotatitoN
is at most: ITVT%%‘_“TI = -214- = 24.

The orbit of N(©10210) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Niotitotatitoto,
Niotitotatitot;, Ntotirtototitols and Nigtitotetitots belong? However, Nigiiiotatitoto =
Nigtitotalp € [01021], then one symmetric generator goes back to the double coset
Ntgtitotet1 N, one symmetric generator goes to Niptitginatitots, one symmetric gener-

ator goes to Ntplitotot1tol1, and one symmetric generator goes to Niglitotatitpts.

9. Now, we consider the cosets stabilizer N(010212),

N(010212) — {6} then the number of the single cosets in the double coset Ntotitotatita N
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. . N 24 _
is at most: lTv—(%ﬁlm)—l—- T =24.

The orbit of N(010212) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntgtifgiatitato,
Ntotitotatitaty, Niotitgletitets and Nigtitotetitots belong? However, Nigtitotatitats =
Nigtitotzto € [01021), then one symmetric generator goes back to the double coset
Niotitotat1 N, one symmetric generator goes to Nigtitpiatiiats, one symmetric gener-

ator goes to Niptitotottati, and one symmetric generator goes to Nigiiiotatitato.

10. Now, we consider the cosets stabilizer N(010213),
N10213) — fe1 then the number of the single cosets in the double coset NtgtitotatitsN
is at most: Walf’—o'z,l—a)—l = % = 24.

The orbit of N(10213) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Nitgiitotatitsto,
Nigtitotatitst:, Ntptitotatitatas and Nigtitoletitsts belong? However, Nitgtitotatitasts =
Ntgtitotate € [01021], then one symmetric generator goes back to the double coset
Nigtitotot1 N, one symmetric generator goes to Nigiitptetitsts, one symmetric gener-

ator goes to Ntptitolatitat;, and one symmetric generator goes to Nigtifotatiisto.

11. Now, we consider the cosets stabilizer N{010230)
N(010230) — £} then the number of the single cosets in the double coset Ntot)totatatoN
is at most: ]TV?EJ'I—I\;LTO-TI =2 =24,

The orbit of N(010230) on [0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Nigtitotatsloto,
Nigtitototstol:, Niotitotatstote and Nigtitoiatstots belong? However, Niptitotatstoto =
Ntgtitgtets € [01023], then one symmetric generator goes back to the double coset
Nigtitotatz N, one symmetric generator goes to Niptiiotatstols, one symmetric gener-

ator goes to Niptitolatstot:, and one symmetric generator goes to Ntgtitotatatots.

12. Now, we consider the cosets stabilizer N(010231),
We know, totitotatsts = (0, 3)(1,2)(tot1tatotats) 1032 then
Nigtytotatsts = (0,1)(2, 3)(tstotrtstato) € Nigtytatotats.
N010231) — [} then the number of the single cosets in the double coset Ntytitotatst) N
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is at most: |Tv15|iv_0’fs_1)‘| = 214 = 24,

The orbit of N(©10281) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntptitotatstito,
Nigtitotatstity, Nigtitotatslits and Nigtitglatatits belong? However, Nigtitotatstit) =
Niotitotets € [01023], then one symmetric generator goes back to the double coset
NigtitotatsN, and Ntotitotetstito = Ntstotitzta € {01203), then one symmetric gen-
erator goes back to NtptitatotaV, one symmetric generator goes to Nigtiiotatstite, and

one symmetric generator goes to Niptitotatstils.

13. Now, we consider the cosets stabilizer N{010232)
N(010232) — (e} then the number of the single cosets in the double coset NtotitotatateN
is at most: W@'l%lm)—l =2 =24

The orbit of N(010232) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Nigtitotatsiato,
Nigtitotatatot;, Nigtitototatota and Nigt1fotetstets belong? However, Nigt)lotatstais =
Nigtitotats € [01023], then one symmetric generator goes back to the double coset
Nigtitotatz N, one symmetric generator goes to Nigtitotatstaty, one symmetric gener-

ator goes to Ntgtitotatatet:, and one symmetric generator goes to Nigtitototatats.

14. Now, we consider the cosets stabilizer N(012013),
N(©12013) — fe} then the number of the single cosets in the double coset NtgtitatotatoN
is at most: W(é%lm—s)—] = 315 = 24.

The orbit of N©12013) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntptitatotitoto,
Nigtitatatitot:, Ntotitatotitols and Nigtitototilpls belong? However, Nigtitatotitoto =
Ntgtitatoty € [01201], then one symmetric generator goes back to the double coset
Ntgtitatot1 N, one symmetric generator goes to Niptiiatoiilote, one symmetric gener-

ator goes to Niptitatotitot:, and one symmetric generator goes to Niptitatotitots.

15. Now, we consider the cosets stabilizer N(012013),

N(©12013) — fe} then the number of the single cosets in the double coset Ntotitatotits N

; . Nl 24 _
is at most: Wl!_l%ﬁﬁ =T =24.
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The orbit of N(©12013) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntgtitatotiisto,
Nigtitototitaty, Nigtitototitste and Niotitatotitats belong? However, Nigtitatotitsliz =
Ntgtitatot; € [01201], then one symmetric generator goes back to the double coset
Niot1tetot1 N, one symmetric generator goes to Nigtitatot1f3t2, one symmetric gener-

ator goes to Nigtitetol1fsl1, and one symmetric generator goes to Nigtifatotiiato.

16. Now, we consider the cosets stabilizer N(012020),
N{012020) — fo1 then the number of the single cosets in the double coset NigtitatotatoN
is at most: Wﬁl%l*bz_o}'l = % = 24.

The orbit of N(012020) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntptitatotatoto,
Ntotitatotatoty, Niotitatotatote and Ntgtitatotatots belong? However, Niptitatotatolo =
Niptitatots € [01202], then one symmetric generator goes back to the double coset
NtotitatotaN, one symmetric generator goes to Nigtitatotatotz, one symmetric gener-

ator goes to Ntgtitatolatot:, and one symmetric generator goes to Nigtitatotatota.

17. Now, we consider the cosets stabilizer N(012021),
We know, totitatotats = (totitatitetz)(#®) then
Nigtitatotat:s = Ntitototatito € Nitgtitatilota.
N(012021) — {e}, then the number of the single cosets in the double coset Nigtytatotat1 N
is at most: W"I’%Imrl =2 =24

The orbit of N(012021) on {0,1,2,8} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Nigtitatototiio,
Ntgtitatotet1ty, Niot1lotototi1ts and Niptitatotatits belong? However, Nigtitatotatit) =
Ntptitototy € [01202], then one symmetric generator goes back to the double coset
NtgtitatotaN, and Niptitatotatityp = Ntytetot2t; € [01201), then one symmetric gen-
erator goes back to Ntptitatot1V, one symmetric generator goes to Niptitatolet:ts, and

one symmetric generator goes to Nitgtitatotatits.

18. Now, we consider the cosets stabilizer N(012023),

N(012023) — {o} then the number of the single cosets in the double coset Ntotitatotats N
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is at most: v Oﬁoza i % = 24,

The orbit of N(01202) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntptitatotatsto,
Nigtitototatat:, Nitotitatotatste and Niptitatotatsta belong? However, Nigtitetolatats =
Ntptitatots € [01202], then one symmetric generator goes back to the double coset
Nigtitatote N, one symmetric generator goes to Niptifatotatstp, one symmetric gener-

ator goes to Nigtitatotatat:, and one symmetric generator goes to Nigt)tatotatsts.

19. Now, we consider the cosets stabilizer N(012030),
N(012030) — fel then the number of the single cosets in the double coset Ntgt;tatotatoN
is at most: Ty = 2 = 24.

The orbit of N(012030) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Nttt tatptstoto,
Nigtitatotatoty, Nigtitatotatole and Nigtitalotztols belong? However, Nigtitatotatolo =
Ntgtitatots € [01203], then one symmetric generator goes back to the double coset
Nipt1tatotz N, one symmetric generator goes to Niptifatotstots, one symmetric gener-

ator goes to Nigtitatotatoty, and one symmetric generator goes to Nitgt)tatotstots.

20. Now, we consider the cosets stabilizer N(012032),
N©012032) — fe} then the number of the single cosets in the double coset NigtitatotataN
is at most: I_IW‘!%I""_"TI =2 =24,

The orbit of N(012032) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntptiiototstats,
Nigtitatotatat:, Nioti1tatotatate and Nigtitatotatats belong?
However, Niptitatotatats = Nigtitelots € [01203], then one symmetric generator goes
back to the double coset Nipt1tatotalV, one symmetric generator goes to Nigtitototsists,
one symmetric generator goes to Niptitatolstat:, and one symmetric generator goes to
Ntgtitatotatats.

21. Now, we consider the cosets stabilizer N(012101),

N(©12101) — {6} then the number of the single cosets in the double coset Ntgtitatitoti N

. N
is at most: Wb%!'ﬁrl = 2—14 = 24,
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The orbit of N(12101) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Niptitatitotito,
Nitotitatitot1t1, Nigtitotitot1te and Nigtitatitotits belong?
However, Ntotitatitotits = Nigtitatitg € [01210], then one symmetric generator goes
back to the double coset Nigtitat1£oN, one symmetric generator goes to Nigtitatitotats,
one symmetric generator goes to Ntiptitatifptile, and one symmetric generator goes to
Ntpgtitotitptytp.

922. Now, we consider the cosets stabilizer N(012103),
N(012103) — fe} then the number of the single cosets in the double coset NitgtitotitotaN
is at most: Wé%lmrl = 2T4 = 24.

The orbit of N(12103) oy {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Nigtitat1totato,
Niotitatitotat:, Nitgtitatitotate and Ntotitatitotats belong?
However, Nigtitatitotats = Ntgtitatito € [01210], then one symmetric generator goes
back to the double coset Nitgtitot1£9N, one symmetric generator goes to Niptitat1tolsts,
one symmetric generator goes to Ntgtitat1totste, and one symmetric generator goes to
Ntotitat:totsto.

23. Now, we consider the cosets stabilizer N(012120),
N1{012120) — {1 then the number of the single cosets in the double coset Ntpt1tatiiatoN
is at most: W“%"T"rl = -21—4 = 24.

The orbit of N(12120) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntgtitot;tatoto,
Nigtitotitatoty, Niotitotitotots and Nigtitatitotots belong?
However, Ntgtiiotitatoty = Nigtitetite € [01212], then one symmetric generator goes
back to the double coset Nitpt tat1toN, one symmetric generator goes to Ntgttat1tatols,
one symmetric generator goes to Nigtitqtitatola, and one symmetric generator goes to
Niptitotitatot;.
24. Now, we consider the cosets stabilizer N(012121),
We know, fot1tatitaty = totatitat ity then N(012121) — fe (1, 2)}, then the number of the

single cosets in the double coset Ntgtitatitati NV is at most: W“l’%rl = 225 =12,
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The orbit of N©12121) o5 {0, 1,2, 3} are {0}, {1,2}, and {3}. We take a represen-
tative from each orbit, and find to which the double cosets Nigtitatitotity, Niptitatotatits,
and Ntgtitototatits belong? However, Ntotitotitotity = Ntotitetite € [01212), then two
symmetric generators go back to the double coset Niptitat1£2N, one symmetric generator

goes to Ntgtitatitatto, and one symmetric generator goes to Nigtitotitatits.

25. Now, we consider the cosets stabilizer N(012123),
NO12123) — fe} then the number of the single cosets in the double coset NtgtitatitatsN
is at most: Wg—ﬁl@r’ = 313 = 24.

The orbit of N(12128) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Niptitatitatsto,
Ntotitat1tatsty, Nigtitatitatste and Nigtitotitatsts belong? However, Nigtitalitatats =
Ntgtitatita € [01212], then one symmetric generator goes back to the double coset
Niptitot1taN, one symmetric generator goes to Niptiiatiietats, one symmetric gener-

ator goes to Nigtitatitatato, and one symmetric generator goes to Nigtitatitatats.

26. Now, we consider the cosets stabilizer N(012130),
N(012130) — fo1 then the number of the single cosets in the double coset NtgtitatitstoN
is at most: W‘Ei%%’_l =2 =24,

The orbit of N(©12130) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Nigtitatitatoto,
Nigtitotitatot1, Niptitetitatoly and Niglytatitsiots belong? However, Nigtitet tatpto =
Ntgtitotts € [01213], then one symmetric generator goes back to the double coset
Ntgtitott3 N, one symmetric generator goes to Nigtitatifstote, one symmetric gener-

ator goes to Nipti1tatitstots, and one symmetric generator goes to Nigtitatitstots.

27. Now, we consider the cosets stabilizer N(012131),
N©12131) — {6} then the number of the single cosets in the double coset Nitgtitatitsts N
is at most: W‘ﬁlgjm'r' = 21—4 =24,

The orbit of N(12131) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Nigttqtitatito,
Nigtitattstit, Nigtitetitgtite and Niptitat,tstits belong? However, Niptitatitatits =
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Nigtitat1ts € [01213), then one symmetric generator goes back to the double coset
Ntgtitot1 i3 N, one symmetric generator goes to Niotitgiiiziits, one symmetric gener-

ator goes to Ntgtitotitatits, and one symmetric generator goes to Nigtitatifatilo.

28, Now, we consider the cosets stabilizer N(012132),
N©12132) — fe} then the number of the single cosets in the double coset NitgtitatitstoN
is at most: W@l%lm—z,—l = 3{* =24,

The orbit of N(12132) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntofiiatitstato,
Nigtitatitatots, Nigtitatitatote and Ntgtitatitatots belong? However, Nigtitotitataty =
Ntotitatits € [01213], then one symmetric generator goes back to the double coset
Niptitot t3 N, one symmetric generator goes to Niptitatiatet), one symmetric gener-

ator goes to Ntptitot1tslats, and one symmetric generator goes to Nigti1tatiistato.

29. Now, we consider the cosets stabilizer N(012302),
N©12302) — (e} then the number of the single cosets in the double coset NtotitatatotoN
is at most: W@.l—fé'myl = 2~14- = 24.

The orbit of N(©12302) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Nigttatatoteto,
Ntptitotstotaty, Ntotitatatotets and Nigtifotatotots belong? However, Niptitatatotets =
Ntgtitataty € [01230], then one symmetric generator goes back to the double coset
NtptitetstgN, one symmetric generator goes to Ntiptilatstotet;, one symmetric gener-

ator goes to Niptitatatotats, and one symmetric generator goes to Niptitatatolato.

30. Now, we consider the cosets stabilizer N(012310),
N(012310) — fe} then the number of the single cosets in the double coset Ntgt1tatstitoNV
is at most: Wig%!iﬁﬁ =3 =24

The orbit of N(©12310) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntgtitotatitoto,
Ntotitatstitoty, Nitot1tatatitots and Nitgtitetatitots belong? However, Nigtitatatitoto =
Ntotitatst; € [01231], then one symmetric generator goes back to the double coset

Niptitatsti N, one symmetric generator goes to Nigtitatatifoti, one symmetric gener-
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ator goes to Nigtitotatifots, and one symmetric generator goes to Nigtitatstitoto.

31. Now, we consider the cosets stabilizer N(012312),
N(012312) — fe} then the number of the single cosets in the double coset NigtytatstitaN
is at most: w@% =2 =24

The orbit of N(012812) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Nigtitztstitato,
Nigtitotatitat:, Niptitatatitots and Nigtitatatitots belong? However, Ntgtitotstitats =
Nigtitotst; € [01231], then one symmetric generator goes back to the double coset
Ntotitatst1 N, one symmetric generator goes to Ntptitaiatifat;, one symmetric gener-

ator goes to Ntptitatstiiats, and one symmetric generator goes to Nigiitatstiiato.

32. Now, we consider the cosets stabilizer N(012313),
NO12313) = fol then the number of the single cosets in the double coset NtotitotatitsN
is at most: W(g—\;!m)—l = % = 24.

The orbit of N(012313) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntgtitatatitato,
Nigtitotatitsts, Ntotitatstitats and Nigtitotstitats belong? However, Niptitatztitats =
Ntgtitotat; € [01231], then one symmetric generator goes back to the double coset
Ntptitatat1 N, one symmetric generator goes to Ntgtitatatitat:, one symmetric gener-

ator goes to Nigtitqatatitste, and one symmetric generator goes to Nitgtitatstitatp.

33. Now, we consider the cosets stabilizer N (012320),
N{012320) — fe} | then the number of the single cosets in the double coset Ntot:tatatatoN
is at most: W%%‘!‘m_l = % = 24,

The orbit of N(©12320) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntgtitatstatoto,
Niptitatatatol1, Niptitatatatols and Nigtyiatatafpts belong? However, Nitgtitatstatoto =
Ntogtitotsts € [01232], then one symmetric generator goes back to the double coset
Ntptitatsta N, one symmetric generator goes to Nigtitatstalot;, one symmetric gener-

ator goes to Nigtitstatatgls, and one symmetric generator goes to Nigtjtatsistols.
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34. Now, we consider the cosets stabilizer N{012321),
N(012321) = (e} then the number of the single cosets in the double coset Ntotitatatat1 N
is at most: W"I%!‘Tlrl =2 =24
The orbit of N(012321) on (0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Nigtitatatatito,
Nitotitotatotits, Ntotitatstotits and Nitgtitotatotits belong? However, Nigtitatatatity =
Ntgtitotsts € [01232], then one symmetric generator goes back to the double coset
NtotytatatoN, one symmetric generator goes to Niptiiatatatify, one symmetric gener-

ator goes to Ntgtitatatatite, and one symmetric generator goes to Nigtitatatatits.

35. Now, we consider the cosets stabilizer NV(012323),

N012323) — {e}, then the number of the single cosets in the double coset Nigt;tatstats N

) ) [Nl _ 24 _
is at most: [NoEE) T T T 24.

The orbit of N(12323) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Nigtitatztatato,
Nigtitatstatat:, Nigtitatatatats and Nigtiletatotats belong? However, Ntptitatatotsts =
Ntgtytotaty € [01232], then one symmetric generator goes back to the double coset
Nigtitatsto N, one symmetric generator goes to Niot)tatatataty, one symmetric gener-

ator goes to Nigtitatatatste, and one symmetric generator goes to Ntgttotstatats.
Length 7.

1. Now, we consider coset N(0101020)
We know, tptitotitotets = titotitotitato then Nigtitotitotato = Nijtotitotitato
€ Nigtitotitato. However, totitotytotato = tatitatitots = (totitotitato)(2) € totitotitato.
Therefore, ty takes Nigtitotitots go to Nigtitolitato.

2. Now, we consider the cosets stabilizer N(0101023),
We know, totitotitotats = titotitotitets then N(0101023) — {e (0 1)}, then the number of
the single cosets in the double coset NitgtitotitotetsN is at most: ng%?m-l = 22‘1 =12
The orbit of N(©101923) on {0,1,2,3} are {0,1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Ntot tgtitotatsto,
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Ntotitotitotatsts, and Ntgtitotitotetats belong? However, Nitgtitotitotatsts = Niotitotitote
€ [010102], then one symmetric generator goes back to the double coset Ntotitotitotz sV,
one symmetric generator goes to Ntgtifotitotatsty, and one symmetric generator goes to
Nigtitotitotatats.

3. Now, we consider the cosets stabilizer N(©101201)
N(0101201) — [¢} then the number of the single cosets in the double coset Ntot1totitatots N
is at most: W%mel =% =24

The orbit of N(©101201) on (0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntgtitot1tatotito,
Nigtitotitatotity, Ntot1toti1tatotite and Nitgtitotitalotts belong? However, Ntotitotitatotits
= Ntptitotitzto € [010120], then one symmetric generator goes back to the double coset
NigttpttatoN, one symmetric generator goes to Niptitotitatotily, one symmetric gen-

erator goes to Nigtitotitatoti1ts, and one symmetric generator goes to Ntgtitotitatolils.

4. Now, we consider coset Jv(0101202)
We know, totitotitatote = totatotatitots then Ntgtitotitotato = Ntotatototitols
€ Ntotitot1tatote. However, totitotitatots = titatitatite = (tot1totitote) @1 €
totitot1tote. Therefore, to takes Nigtitotitato go to Nitgtitotitots.

5. Now, we consider the cosets stabilizer N{0101203)
N(0101203) — fe} then the number of the single cosets in the double coset Ntgt tot;tatots N
is at most: W&%lmrl =2 =24

The orbit of N(©101203) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntotitotitatotsto,
Niptitotitatotat:, Niptitotitatotate and Nigtitot1tatotsts belong? However, Nitotitotitetolats
= Ntptitotiteto € [010120], then one symmetric generator goes back to the double coset
NtotitgtytatolV, one symmetric generator goes to Nigt)totitatotsto, one symmetric gen-

erator goes to Nipti1totitatotate, and one symmetric generator goes to Nigtitotitatotsts.

6. Now, we consider the cosets stabilizer N(0101210)

We know, totitotitatito = (0,2, 1)(t0t1t2t1t0f.1t0) (12.0) then
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Nigtitot1tat1to = Niytatolatitat: € Nigtitatitotito.
N(0101210)  fe} then the number of the single cosets in the double coset Ntot; tot1tatitoN
is at most: W’%’m—l = %‘1 = 24.

The orbit of N{101210) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Nigtitotitatitoto,
Ntotrtotitatitot:, Niot1totitotitote and Nitgtitotitat: tots belong? However, Nigttotitatitoto
= Nigt1toti1tzt; € [010121], then one symmetric generator goes back to the double coset
Niotitotrtaty N, and Niottotitatitot; = Ntytotototits € [012101], then one symmetric
generator goes back to Nitgt)iatitpt) N, one symmetric generator goes to Nigtitolitatitoty,

and one symmetric generator goes to Nipt1tot1tetitots.

7. Now, we consider coset N(0101212)
We know, totitotilatite = t1tatotatot; = (totltgtltzto)(o‘l‘z) € tgtytatitaty. Therefore, iy
takes Nigtitotilat1 go toNtotitatiizto.

8. Now, we consider the cosets stabilizer N(0101213),

N(©101213) — fe} then the number of the single cosets in the double coset NtotitotitatitaN

is at most: W@l“%lﬁrl = %‘1— = 24.

The orbit of N(0101213) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Nigtitotitatitsto,
Ntotitotitatitaty, Nigtitotitatiiats and Nigtitotitattats belong? However, Nigt;totitet tzts
= Nigttot1tet; € [010121], then one symmetric generator goes back to the double coset
Ntpt1tot1tat1 N, one symmetric generator goes to Nigt;tot1iat;taty, one symmetric gen-

erator goes to Nipti1toliiatitats, and one symmetric generator goes to Nigtitotitattsts.

9. Now, we consider the cosets stabilizer N(0101230)
We know, totitotitatato = (0, 2)(1,3)(totltztstltgtz)(1‘3'0'2) then
Nigtitotitatato = Nigtstitotatot; € Nigtitatstitots.

N(0101230) — fe} then the number of the single cosets in the double coset Ntgtitot1tatstoN

. N
1s at most: W(ﬁlm'm’—! = % = 24.

The orbit of N(0101230) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntgtytotitatsioto,
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Ntgtitot1tatstots, Ntotitotitetstots and Niptitotitotatots belong? However, Nigtifotiiatstolo
= Ntptitotitat; € [010123], then one symmetric generator goes back to the double coset
Ntgtitoti1tatsN, and Niotitotitatstoty = Nigtgtitolsty € [012310], then one symmetric
generator goes back to Ntgtitatst1toN, one symmetric generator goes to Niptitotiiatstols,

and one symmetric generator goes to Nigtiigtitatstots.

10. Now, we consider the cosets stabilizer N(0101231)
N(0101231) — fe} then the number of the single cosets in the double coset Ntgtitotitatati N
is at most: m&ﬂ—gs—lﬂ = 2T4 = 24.

The orbit of N{(0101231) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntptitotitatatito,
Niotitotitatatity, Niotitotitetstite and Nigtitotitatat:ts belong? However, Ntotitotitatstity
= Ntotitotitots € [010123)], then one symmetric generator goes back to the double coset
NtotitgtitataN, one symmetric generator goes to Nigtitotitatatilo, one symmetric gen-

erator goes to Ntptitoti1tolstits, and one symmetric generator goes to Nigtitotitatstits.

11. Now, we consider the cosets stabilizer N(0101232)
N(0101232) — fe}, then the number of the single cosets in the double coset Ntot,tot;tatata N
is at most: Wﬁlflgllz—m—l = % = 24.

The orbit of N(°101232) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntgtitotitatstatn,
Nigtitotitatstats, Nigtitot1tatstate and Nigtitotitatatats belong? However, Ntgtitotitatstats
= Nipt1tot1tets € [010123], then one symmetric generator goes back to the double coset
Ntgtytoti1tataN, one symmetric generator goes to Nigtitottatataty, one symmetric gen-

erator goes to Niptilotitstaiats, and one symmetric generator goes to Nigtitotitatstats.

12. Now, we consider the cosets stabilizer (0102010)
We know, totitotatotity = t1tat1totitaty = tatotatitatols then
N(0102010) — f¢ (0, 1,2),(0,2,1)}, then the number of the single cosets in the double coset
Ntot1totatotrtoN is at most: iy = 3 = 8

The orbit of N{(0102010) o5 {0,1,2,3} are {0,1,2}, and {3}. We take a rep-

resentative from each orbit, and find to which the double cosets Nigtitotatotitoto, and
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Nitgtitptatotitots belong? However, Niptiiotatotiloto
= Nigtitotatots € [010201], then three symmetric generators go back to the double coset

Ntgtitotatot1 N, and one symmetric generator goes to Nigtitptatotitots.

13. Now, we consider the cosets stabilizer N(0102012),
We know, totitotatotits = (fotitatotifote)(? then
Niotitgtotatite = Nigtotitolatot:s € Niptitatotitots.
N(0102012) — fe} then the number of the single cosets in the double coset Ntot1totatotitaN
is at most; Wl%lmrl =2 =24

The orbit of N©102012) oy {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntgtiigtatotitato,
Ntotitotatotitaty, Nitotitotatotitate and Nigtitotatotitats belong? However, Nigtitotatotitats
= Ntota1totatot: € [010201), then one symmetric generator goes back to the double coset
Ntotitotatot1 N, and Nigtitotototitot: = Ntgtatitotato € [021020); then one symmetric
generator goes back to Ntptqtatot oV, one symmetric generator goes to Nigtitotatotitato,

and one symmetric generator goes to Nigtitotatotitats.

14. Now, we consider the cosets stabilizer N(0102013)
N(0102013) — e} then the number of the single cosets in the double coset Ntotytotatotits N
is at most: Wﬁ%‘mﬁ =2 =24

The orbit of N(0192013) on {0,1,2,3} are {0}, {1}, {2}, and {3}, We take
a representative from each orbit, and find to which the double cosets Ntptitotatotitsto,
Ntotitotatotitat:, Niotitotatotitate and Nigtitotatol1tats belong? However, Nigtitotatotitats
= Ntgtitotatoty € [010201], then one symmetric generator goes back to the double coset
Nitgtitotatot1 N, one symmetric generator goes to Nigtitotatotitatp, one symmetric gen-

erator goes to Nigtitofatot1tst;, and one symmetric generator goes to Nigtifotatotitsls.

15. Now, we consider coset N(0102020),
We know, totitotatatato = totitatototots then Nigtitotatotato = Nitotatatotatots
€ Ntgtitotatotate. However, totytotatotato = trtotatitat; = (totifatotato) @V € totitatotato.
Therefore, tg takes Ntgtitotatots go to Nigtitatotato.



90

16. Now, we consider the cosets stabilizer N(0102021),

We know, totitotatotats = (0,1,2)(tot1tatitatots) then
Ntgtitotatotaty = Nigtitolitatoly € Nigtitatitatota.
N(0102021) — fe} then the number of the single cosets in the double coset Nigt1totatotati N
is at most: W‘%'ﬁ,—l = 2—14 = 24.

The orbit of N(©10202) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Niptitotatotatiio,
Ntotitotatotatity, Nigtitotatotatite and Nigtitotatatatits belong? However, Niptitotatolatita
= Ntptitotatots € [010202], then one symmetric generator goes back to the double coset
Niotitotatota N, and Nigtitotatotetita = Niptitatiteto € [012120], then one symmetric
generator goes back to NitgtiiatitatolV, one symmetric generator goes to Nigtitotatotatylo,

and one symmetric generator goes to Nitgtitotatotatits.

17. Now, we consider the cosets stabilizer N(0102023)
Iy(0102023) — (g} then the number of the single cosets in the double coset Nitotytotatotats N
is at most: l—,\,—(o—L}oﬂzm‘] = -14 = 24.

The orbit of N©102023) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Nitgtitotatotatsto,
Nigtitotototatsti, Niotitolatotatsts and Nipttotatotetsts belong? However, Nitotitotatotatats
= Ntptitotatote € [010202], then one symmetric generator goes back to the double coset
Nipgtitotototo N, one symmetric generator goes to Nipttptatolatslp, one symmetric gen-

erator goes to Nigti1totatotatst1, and one symmetric generator goes to Nigtytptatotetats.

18. Now, we consider the cosets stabilizer N(0102030)
N(0102030) — fe} then the number of the single cosets in the double coset Ntot;totatotsto N
is at most: Wﬁll%las—orl = % = 24,

The orbit of N(©102030) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Nigtitotatotstoto,
Niptitotatotatot:, Niotitotatotatols and Nigtitotatotstots belong? However, Nigtitotatotztoto
= Ntptitotatots € [010203], then one symmetric generator goes back to the double coset
Ntgtitotatots N, one symmetric generator goes to Niptitotatotatols, one symmetric gen-

erator goes to Nigtifotatotatot:, and one symmetric generator goes to Ntgtitotatotstota.
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19. Now, we consider the cosets stabilizer N{0102031),

N(0102031) — (e} then the number of the single cosets in the double coset Nigtitotatotsts N
is at most: Wlf—;;lm =& =24

The orbit of N(0102031) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Nigtitotatotstito,
Nigtitotototstity, Niotitotatotstite and Nipttotatotstits belong? However, Ntgtifotatotatita
= Nigtitotatots € [010203], then one symmetric generator goes back to the double coset
Niptitotatots IV, one symmetric generator goes to Niptitotetotstts, one symmetric gen-

erator goes to Niptitotatolstitp, and one symmetric generator goes to Nipiitotototatiia.

20. Now, we consider the cosets stabilizer N(0102032)
N(0102032) — f¢} then the number of the single cosets in the double coset Ntotytotatotata N
is at most: ng—;;lm—zﬁ =2 =24,

The orbit of N®102032) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Nigtitotatotatato,
Niotitotototatat], Nigtitotetotsiats and Niptifotatotatats belong? However, Nigtitotatotstats
= Nigtitotatots € [010203], then one symmetric generator goes back to the double coset
Ntotitotatptz N, one symmetric generator goes to Nitgtitolatotslats, one symmetric gen-

erator goes to Ntgtitotatotatalo, and one symmetric generator goes to Nigtitotatotatats.

21. Now, we consider the cosets stabilizer N(0102101),
We know, totitotatitots = (0, 1, 2) (tot1tatotatato) 9% then
Ntot1totatitots = Ntatotitstrtats € Nigtitotatotsto.
N©102101) — {} then the number of the single cosets in the double coset Ntot1totatitots N
is at most: ng—,}ﬂm-l = T4 = 24.

The orbit of N(©102100) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntgtitotatitotito,
Ntotitotatitotite, Ntotitotatitobite and Ntotitotatitotts belong? However, Ntotitototittits
= Ntgtitototito € [010210], then one symmetric generator goes back to the double coset
Niptitotat1toN, and Nigtitotatitotits = Nigtitatotats € [012023], then one symmetric
generator goes back to Ntgt1tatotats N, one symmetric generator goes to NV totltotlgt]_tgtlto,
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and one symmetric generator goes to Nitptitotatitotits.
22. Now, we consider coset N(0102102)

However, totitotatitots = (1,2, 0)(t1tot1tatots = (1,2, 0)(totitatotato) @Y € Ntgtitotatato.

Therefore, to takes Nigtitotetifota go to Nigtitotatitp.

23. Now, we consider the cosets stabilizer N(0102103)
We know, totitototitots = (2,0, 3)(tot1tatatatots)®23) then
Nigtitotatitots = Nigtitstotatato € Nitgtitatstatots.
N(0102103) — fe} then the number of the single cosets in the double coset Niotitotats tots N
is at most: WI‘%IWYI =% =04,

The orbit of N(0102103) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take
a representative from each orbit, and find to which the double cosets Ntpt)totatitotsto,
Niotitotatitotsty, Nigtilotatitotats and Nigtitotatitotsts belong? However, Nigtitotetitotats
= Ntptitotatitp € [010210), then one symmetric generator goes back to the double coset
Ntotitotat1toN, and Niptitotatitotato = Nitatitatotsty € [012320], then one symmetric
generator goes back to Ntotitatatato N, one symmetric generator goes to Nigtitotatitotsts,
and one symmetric generator goes to Ntotitotetitotsts.

24. Now, we consider coset N(0102121)
We know, totitgtatitat: = tat1tatotitot; then
Nitotitotitotato = Niptatolatitoty € Nigtitotatitaty.
However, tot1totatitet:s = titatotatols = (fotitatitat))(Ob2 € Nigtitotatite. Therefore, )
takes Nigtitgiatitat: go to Niptitatyiot;.

25. Now, we consider the cosets stabilizer N(0102123)
We know, totifotatitats = totitatotitots then
N(0102123) — [ (0,2)}, then the number of the single cosets in the double coset
NtotitototitatsN is at most: Wﬁ,{%lm,-l =%=12

The orbit of N(0102123) on {0, 1,2, 3} are {0,2},{1} and {3}. We take a represen-
tative from each orbit, and find to which the double cosets Nigtitotat tatate, Nigtitotatidataty
and Nigt totatitatats belong? However, Nigiytotatitatats = Nigtifplatite € [010212),
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then one symmetric generator goes back to the double coset Nigt;totztit2 N, and two sym-

metric generator go to Nigt;tglatitataty, and one symmetric generator goes to Niogtitototitotsts.

26. Now, we consider the cosets stabilizer N(0102130),
We know, totitotatitsto = (0, 1)(2, 3)(tot1tat1tatots) D) then
Niotitotat1taty = Nijtotatotstita € Nitotitatitstoto.
N(0102130) — e} then the number of the single cosets in the double coset NtotitotatitstoN
is at most: W—J,%lm)—] = T4 = 24.

The orbit of N(0102130) 5py (0 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitolatitatoto,
Ntgtitotatitatot, Nitotitotatitatots and Nigtytotatitatots belong?

However, Ntotitptatitatoto = Niotitototits € [010213], then one symmetric generator
goes back to the double coset Nigtitoteti1talN, and Nitgtitotatifatoln = Nijiotatolst, €
[012130], then one symmetric generator goes back to NtgtitatitatoN, one symmetric gen-

erator goes to Nigttotalitatol:, and one symmetric generator goes to Niptitolatitstots.

27. Now, we consider the cosets stabilizer N(0102131),

N{0102131) — fc} then the number of the single cosets in the double coset Nitgt totatitat; N
is at most: W@I‘l‘ﬂwﬂ = T4 = 24,

The orbit of N©102131) o {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Ntgtitototitatity,
Ntotitotatitstity, Ntgtitotati1tatits and Niptitotat izt 1tz belong?
However, Ntotitotatitatits = Nigtitotatito € [010213], then one symmetric genera-
tor goes back to the double coset Niptitotati1t3/N, one symmetric generator goes to
Nigtitotatitatita, one symmetric generator goes to Nitgtfotatitatite, and one symmetric
generator goes to Nigiifotatiiatiitg.

28. Now, we consider the cosets stabilizer N(0102132)

N(0102132) — {e}, then the number of the single cosets in the double coset Ntgtitotatitata N

is at most: 'W(ﬁll%lmﬂ =2 =24,
The orbit of N(©102132) op {01 2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niptitotatytstato,
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Nigtitotatitataty, Nigtitotatitatats and Nigtytotatitatets belong?

However, Nigtitolatitatote = Ntotitoletito € [010213], then one symmetric genera-
tor goes back to the double coset Ntgtjtoiafi23V, one symmetric generator goes to
Nitotitototi1tstats, one symmetric generator goes to Nigtitotatitalzt1, and one symmetric
generator goes to Nigtyiotatitatato.

29. Now, we consider the cosets stabilizer N(0102301)

N(0102301) — e} then the number of the single cosets in the double coset Ntot,totatstots N
is at most: le‘%lm’_l = % = 24,

The orbit of N(0102301) o {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nitgtitotatstotito,
Ntotqtotatatotity, Niotitotatatotite and Nigtitptatsioti1ta belong?

However, Ntgtitgtatstotiti = Nigtitoletsty € [010230], then one symmetric genera-
tor goes back to the double coset NipiilgiatstolV, one symmetric generator goes to
Ntotitototatgtits, one symmetric generator goes to Nitpttotatstotita, and one symmetric

generator goes to Nitgtitotatsztotito.

30. Now, we consider the cosets stabilizer N(0102302)
We know, totitotatatotz = (0,3, 1) (tot1tatitatot:) (@23 then
Ntotitototatots = Ntitotstototito € Niotitatytstots.
N(0102302) — {4} then the number of the single cosets in the double coset Ntgt,totatstots N
is at most: W(E‘F}:’zlmri = 2—14 = 24.

The orbit of N(©102302) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgt;tolatatotato,
Niotitotatatotat1, Niotitotatatotate and Nigtitotatstolats belong?

However, Nigtitotatatotata = Nigtitotatato € [010230], then one symmetric generator
goes back to the double coset NigtitotalstoN, and Nigtitotatstolato = Ntjtotatotat: €
[012130), then one symmetric generator goes back to Ntgt1tat1tatoV, one symmetric gen-

erator goes to Ntgt)tgtetatotat1, and one symmetric generator goes to Nigtitotatatotata.

31. Now, we consider the cosets stabilizer N(0202303)

N(0102303) — {1 then the number of the single cosets in the double coset Ntot;totatatota N
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is at most: W@%’T =2 =24

The orbit of N(0102393) on (0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatatsiotato,
Nigtitotatatotat:, Niotitotatstotste and Niptitotatstotsts belong?
However, Ntptitotatstotals = Ntotitotatsto € [010230], then one symmetric genera-
tor goes back to the double coset NigtitototstoN, one symmetric generator goes to
Nigtitotatatotat:, one symmetric generator goes to Niptitotatstolste, and one symmetric

generator goes to Niptitotatatotsto.

32. Now, we consider the cosets stabilizer N(0102312)

N(0102312) — (e} then the number of the single cosets in the double coset NtgtitgtatatitalV
is at most: Wﬁl%‘m)—! = 215- = 24,

The orbit of N(0102312) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotatatitato,
Nigtitotatatitot:, Nigtitgtatstitote and Nigtitotatstitats belong?

However, Nigtitotatstitate = Niotitotetsty € [010231], then one symmetric genera-
tor goes back to the double coset Ntgtitotatsii N, one symmetric generator goes to
Ntotitotatstitat1, one symmetric generator goes to Nigtitotatstitats, and one symmetric

generator goes to Niot1totatatitalo.

33. Now, we consider the cosets stabilizer N{(0102313)

N(0102313) — (e} then the number of the single cosets in the double coset Ntottotatat:taN
is at most: Wél%lmﬁ =2 =24,

The orbit of N(0102313) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Nigtitotatstitsto,
Ntgtitotatatitat:, Nigtitotatatitste and Nigtitptatstitats belong?
However, Ntigtitotatstitsts = Niptitotatsts € [010231), then one symmetric genera-
tor goes back to the double coset Ntgtitototsti N, one symmetric generator goes to
Niotitotatatitat1, one symmetric generator goes to Niptitotatstitsls, and one symmetric
generator goes to Nigtitotatatitsto.
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34. Now, we consider the cosets stabilizer N (0102320)
N(0102320) — ¢} then the number of the single cosets in the double coset Nty totatstatoN
is at most: iTv—('OJl%Iﬁﬁﬂ = -215 = 24.

The orbit of N{0102320) on [0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niptitotatatatoto,
Niptitotatatatoty, Niotitotatatatots and Niptitotatatatots belong?

However, Niotitotatstatoto = Ntgtitotafats € [010232], then one symmetric genera-
tor goes back to the double coset NigtitptoatstaN, one symmetric generator goes to
Ntotitotatatatot:, one symmetric generator goes to Niptjiolatatatots, and one symmetric

generator goes to Nigtitolatstaiots.

35. Now, we consider the cosets stabilizer N(0102321),

N(0102321) — fe} then the number of the single cosets in the double coset Ntot;totatstats N
is at most: W@'l%lmﬂ = -2—14 = 24.

The orbit of N(0102321) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, anﬁ find to which the double cosets Ntgtitotatatatito,
Ntotitotatstatity, Nitotitotatatatite and Nigtitototatat1ts belong?
However, Niptitototstatiti = Ntotitotatste € [010232], then one symmetric genera-
tor goes back to the double coset NigtitotatsteN, one symmetric generator goes to
Ntgtitototstatito, one symmetric generator goes to Niptitotatstatite, and one symmetric
generator goes to Nigtitotalatatits.

36. Now, we consider the cosets stabilizer N(0102323)

N(0102323) — fe} then the number of the single cosets in the double coset Ntot;totatstats N
is at most: W&‘,’Jwﬂ = T4 = 24,

The orbit of N©102323) on {0 1,2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Ntgtitotatstatsto,
Ntotitotatatatats, Ntotitotatatotste and Ntotytototstatats belong?
However, Ntotitotatstatsts = Ntgtitgtatsty € [010232], then one symmetric genera-
tor goes back to the double coset NitgtilglatstaV, one symmetric generator goes to
Ntgtytotatatatato, one symmetric generator goes to Nigtitotetatatsls, and one symmetric
generator goes to Nigtitotatatatsls.
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37. Now, we consider the cosets stabilizer N{0120101),
N(0120101) — e} then the number of the single cosets in the double coset Niotitatotitots N
is at most: W(ﬁll%lmrl =2 =2

The orbit of N(0120101) on [0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntotitatotitotito,
Nigtitetotitot1t, Niotitatot1totits and Nigtitatotitoti1tz belong?
However, Ntgtitatotitotit1 = Nigtitatotito € [012010], then one symmetric genera-
tor goes back to the double coset NiptitatotitelN, one symmetric generator goes to
Ntotitatoti1tot1to, one symmetric generator goes to Ntgtitatotitotite, and one symmetric
generator goes to Nigtitatotitotita.

38. [0120102] Same as 13

39. Now, we consider the cosets stabilizer N(0120103)
We know, totitatotitots = totatitotatots = tptalatotatot; then
N(0120103) — [¢ (1,3,2),(1,2,3)}, then the number of the single cosets in the double coset
Ntot:tatotatotsN is at most: rrmiimsy = 3 =8

The orbit of N(0120103) on {0,1,2,3} are {1,2,3}, and {0}. We take a rep-
resentative from each orbit, and find to which the double cosets Niptitatotitotats, and
Ntotitototitotats belong? However, Nigtitatotitotsts = Ntgtitotatite € [012010], then
three symmetric generators go back to the double coset NiptitatgtitoN, and one sym-

metric generator goes to Ntgtitatotitotato.

40. Now, we consider the cosets stabilizer N(0120130),
N(0120130) — fe} then the number of the single cosets in the double coset Ntgt1tatottstoN
is at most: Wﬁll—";%m =2 =24

The orbit of N(®120180) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatotitatoto,
Ntgtitatotitatoty, Niotitetot1tatote and Nigtitatotitatots belong?
However, Ntotitatotitatoto = Ntpiitobotils € [012013], then one symmetric genera-
tor goes back to the double coset Niptitotot1tsN, one symmetric generator goes to
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Nigtitatotitstot1, one symmetric generator goes to Ntgtitatotitatote, and one symmetric

generator goes to Nigtitatolitziots.

41. Now, we consider the cosets stabilizer N(0120131),
We know, totitatotitats = (1,3, 2)(tot1tatotatot: )23 then
Nitgtitototitat; = Nigtolotatitsta € Nitotitatolatots.
N(0120131) — fe} then the number of the single cosets in the double coset Nigtitatotitat N
is at most: Wﬁ%‘ﬁm =# =24

The orbit of N(0120181) on (0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitatotitstito,
Nigtitatotitatity, Nigtitototitstite and Nitgtitatotitatits belong?
However, Ntotitatotitstits = Niotitotot1ts € [012013), then one symmetric generator
goes back to the double coset Nigtitatot1t3N, and Nigtitatotitstita = Niglalotatils €
[012030], then one symmetric generator goes back to Ntot1tstotatoN, one symmetric gen-

erator goes to Nitptitatoti1tatito, and one symmetric generator goes to Niptitatot1tatts.

42. Now, we consider the cosets stabilizer N(0120132),
We know, totytatotitats = (1,2)(0, 3)(tot1tatstotstz) 1203 then
Ntgtitatottste = Nigtotototstito € Nigtilatilotata.
N(0120132) — fe} then the number of the single cosets in the double coset NtgtitatotitataN
is at most: W(ﬁll%lmj—l =2 =24

The orbit of N(©120132) on {0,1,2 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgti1tatotitstato,
Ntotitatotitatati, Niotitatotitatats and Nigtitototitatats belong?
However, Nigtitototitatots = Niptitetoti1tz € [012013), then one symmetric generator
goes back to the double coset Nigtitatot1t3V, and Nigtitatotiistato = Nigtatotatst: €
[012103], then one symmetric generator goes back to Ntgtitatitota N, one symmetric gen-

erator goes to Nigtitetot1tstats, and one symmetric generator goes to Nigtitatotitatats.

43. Now, we consider coset N(0120201)
However, totitatptatots = titgtitatite = (totltoiztotz)(o’l) € Niptitotatote. Therefore, )
takes Nitgtitotolatoly go to Nigtitotatols.
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44. Now, we consider coset N(0120202)
However, totiiztotetots = titplatitat; = (totlfztotzto)(o’l) € Nigtitetotaty. Therefore, &y
takes Nitogtitatolatote go to Nigtitatotato.

45. Now, we consider the cosets stabilizer N(0120203)

N(0120203) — fe} then the number of the single cosets in the double coset Nigtitatotatots N
is at most: ngm = % = 24.

The orbit of N(0120203) o {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Nigptitatotatotsto,
Nigtytatotatotat:, Ntotitatotatotste and Nigtitototatotsts belong?
However, Nigtitatglatotats = Niotitototate € [012020], then one symmetric genera-
tor goes back to the double coset NigiitatolatoN, one symmetric generator goes to
Nigtitototatotat:, one symmetric generator goes to Nigtitatolatotate, and one symmetric
generator goes to Nitptitatptatotsto.

46. Now, we consider the cosets stabilizer N(0120212)
We know, totitatotatity = (1,3)(2,4)(tot1tatstiiat1) then
Ntgtitatototite = Nigtitotatitats € Nigtifotatitaty.
N{0120212) _ {6} then the number of the single cosets in the double coset NitgtitatototitoN
is at most: Wﬁlmﬂﬂkmrl = —214 = 24.

The orbit of N©120212) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitatotatitalo,
Nigtitatotatitat:, Nigtytatotatitats and Nigiytatolatitats belong?

However, Ntgtitototatitote = Nigtitatotat; € [012021], then one symmetric generator
goes back to the double coset Nitgtitetolati N, and Nigtitatotatiiats = Nigtitatatits €
[012312], then one symmetric generator goes back to Ntgtitatstita N, one symmetric gen-

erator goes to Ntptitatotatitato, and one symmetric generator goes to Niptitatotattats.

47, Now, we consider the cosets stabilizer V(0120213)

N(0120213) — (e} then the number of the single cosets in the double coset Ntgtitatotatits N

; . Nl _ 24 _
is at most: Wﬁlﬁom)—l =5 =24
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The orbit of N(©120213) o5n £0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niotiiatotatiisto,
Ntotrtotptatitat:, Niptitatotetitate and Niglytatotatitats belong?

However, Ntgtitototatitats = Nigtitatotaty € [012021], then one symmetric genera-
tor goes back to the double coset Ntptitatgtat1/V, one symmetric generator goes to
Niotitatotsat1tsty, one symmetric generator goes to Nigtitatolatitsts, and one symmetric

generator goes to Niotitatotatilalo.
48. [0120230] Same as 21

49. Now, we consider the cosets stabilizer N(0120231)

N(©120231) — e} then the number of the single cosets in the double coset Nitgt,tatotatsti NV
is at most: W@%’T =2 =24,

The orbit of N(0120231) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitatoiatstito,
Niotitatotatatity, Niotitatotatstits and Nigttatotatst s belong?

However, Ntotitatotatstiti = Nigtitatotats € [012023], then one symmetric genera-
tor goes back to the double coset NigtiletolalszlV, one symmetric generator goes to
Niotitatotatstits, one symmetric generator goes to Ntgtitatotatatits, and one symmetric

generator goes to Nigtitatotetatito.

50. Now, we consider the cosets stabilizer N(0120232)
N{0120232) — [} then the number of the single cosets in the double coset Nipttatotatsta N
is at most: W—olgém)—l =2 =24

The orbit of N(0120232) o {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigt)totolatstato,
Ntgtitatotatatat:, Nitgtitatotatatats and Nigtitototatstats belong?
However, Ntgtitatotalatats = Nigtitatotots € [012023], then one symmetric genera-
tor goes back to the double coset NiptitatoletsN, one symmetric generator goes to
Nigtitatotatstats, one symmetric generator goes to Nigttatotatstat:, and one symmetric
generator goes to Nigtitatotatstatsn.
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51. [0120301] Same as 41

52. Now, we consider the cosets stabilizer N (0120302),

N{0120302) _ fe} then the number of the single cosets in the double coset NtgtitatotatotaN
is at most: Wﬁ'%'myl = -QT“ = 24.

The orbit of N(0120302) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntotifatotatotato,
Ntotitatotatotaty, Niotitatotatotate and Nigtitatotatotats belong?

However, Ntptitatotstotats = Nigtitatotsto € [012030], then one symmetric genera-
tor goes back to the double coset NigtitatotatolN, one symmetric generator goes to
Niglytatotatotats, one symmetric generator goes to Nigtitatotstotat:, and one symmetric

generator goes to Niptitatotzlotato.

53. Now, we consider the cosets stabilizer N(0120303)
N(0120303) — (¢} then the number of the single cosets in the double coset Ntotytatotstota N
is at most: Wﬁlf—:(}m,—' =2 =24

The orbit of N(0120303) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntpt)tatotstotsto,
Ntptitatotatotat:, Niotitototatotste and Nigtitotolstotats belong?
However, Nigtitatotstotsts = Ntotitatolstp € [012030], then one symmetric genera-
tor goes back to the double coset NtptitatptstolV, one symmetric generator goes to
Ntotitatotatotata, one symmetric generator goes to Nitgtitatotstotst:, and one symmetric

generator goes to Nigtitatotstotato.

54. Now, we consider the cosets stabilizer N(0120320)

IV (0120320) — {e}, then the number of the single cosets in the double coset Ntgt;tatotstatoN
is at most;: WI‘%IW’TI = % = 24.

The orbit of N(0120520) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitatotstatoto,
Ntotatototatatoty, Niotitototstatots and Nigttetotstetots belong?

However, Nigtitototstatoto = Nigtitatotste € [012032), then one symmetric genera-

tor goes back to the double coset NigtitatpizteN, one symmetric generator goes to
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Ntotitatotatatots, one symimetric generator goes to Ntogtitototatatot:, and one symmetric

generator goes to Nitgt1tatolatatots.

55. Now, we consider the cosets stabilizer N(0120321),

N(0120321) — [e} then the number of the single cosets in the double coset Ntgt1tatotstots N
is at most: I—Nﬁll%’ﬁ)-l = '2T4 = 24.

The orbit of N(0120321) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntiptitatotatatito,
Ntotitatotatatity, Ntptitatolatatite and Nigtitatotstatits belong?

However, Nigtitetotstetits = Niotitatotatz € [012032], then one symmetric genera-
tor goes back to the double coset NiptitatoiaieN, one symmetric generator goes to
Ntgtitgtotstatito, one symmetric generator goes to Nigtitatolatstity, and one symmetric

generator goes to Nigtitatotstatits.

56. Now, we consider the cosets stabilizer [V(0120323),

N(0120323) — [} then the number of the single cosets in the double coset Ntotytatotatats N
is at most: W]%]m)—' = % = 24.

The orbit of N(0120323) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigptitatotstatsio,
Niptytototatataty, Niotitatotstatate and Nigtitatotatatsts belong?

However, Ntptitatotstatats = Niotitototsta € [012032], then one symmetric genera-
tor goes back to the double coset NtotitetotsieN, one symmetric generator goes to
Nigtitatotatatats, one symmetric generator goes to Niotitatotstatsto, and one symmetric

generator goes to Nigtitatotatatat.
57. [0121010] Same as 6

58. Now, we consider the cosets stabilizer N(0121012)
We know, totitotitotits = tptatitatolat; then
N(0121012) — £ (1 2)}, then the number of the single cosets in the double coset
NtotitatitotstalN is ot most: rhomy = 3 = 12.

The orbit of N121012) on {0,1,2,3} are {1,2},{0} and {3}. We take a repre-
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sentative from each orbit, and find to which the double cosets Ntpiitatitot1tato,
Niotitat1tot1taty and Nigtitatitot1tats belong?

However, Ntgtitat tot1tats = Niptitatitoly € [012101], then two symmetric generators go
back to the double coset Nigiitatitot1 N, one symmetric generator go to Ntotitatitot:tato,

and one symmetric generator goes to Niptiiatitottats.

59. Now, we consider the cosets stabilizer /v(0121013),

N{(0121013) — fe} then the number of the single cosets in the double coset Ntgtytatitot1taN
is at most: W‘ﬁ"%'mrl = % =24,

The orbit of N(0121013) oy {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Nitgtitatitotitato,
Nigtitatitotitats, Niotitotitotitate and Nigtitatitotitats belong?
However, Ntptitatitotitsts = Niptitatitet; € [012101], then one symmetric genera-
tor goes back to the double coset Niptitatitpt1V, one symmetric generator goes to
Ntigtitatitot1t3ta, one symmetric generator goes to Nigtytotifotitsty, and one symmetric
generator goes to Nigttat1totitats.

60. Now, we consider the cosets stabilizer V(0121030),

N(0121080) — [¢} then the number of the single cosets in the double coset Ntgt1tot1totstoN
is at most: W%ﬁ = -14 = 24,

The orbit of N(©121030) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Ntotitatitotstoto,
Nigt1tatitotatot, Niptitat1totatote and Nigtytatitotstots belong?
However, Ntotitatitotatoto = Ntptitatitots € [012103), then one symmetric genera-
tor goes back to the double coset Niptitatitotz N, one symmetric generator goes to
Niptitattotatots, one symmetric generator goes to Ntgt;tatitotatots, and one symmetric
generator goes to Nigiitatitotatols.

61. Now, we consider the cosets stabilizer N(0121031),
N(0121031} — e} then the number of the single cosets in the double coset Ntot:tot) totati N

. R N 24 _
is at most: w(almlm)—l =T = 24.

The orbit of N(©121031) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
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representative from each orbit, and find to which the double cosets Niot1iatitotstito,
Niotitatitotatity, Ntotitatitotatite and Ntgtitatitotatts belong?

However, Nigtitotitotatits = Niptitotifots € [012103], then one symmetric genera-
tor goes back to the double coset NiptiigtitolzN, one symmetric generator goes to
Nigti1tatitotstite, one symmetric generator goes to Niptitatitolstits, and one symmetric

generator goes to Nigtitatytotatitp.
62. [0121032] Same as 42

63. Now, we consider coset N(0121201),
However, tot1tatitafot = totolatotilo = (t0t1t0t1t2t1)(0'2’1) € Nigtitotitet;. Therefore, ¢
takes Nigtitatiletgt: go to Nigtitotitets.

64. [0121202] Same as 16

65. Now, we consider the cosets stabilizer N(0121203),

N(0121203) — e} then the number of the single cosets in the double coset Ntgtytot1tatots N
is at most: E_W%Im = % = 24.

The orbit of N©121203) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niptitatitatotato,
Nigtitotitototaty, Ntotitetitototats and Nigtytatitatotsts belong?

However, Ntgtitatitatolats = Nigtifatitato € [012120], then one symmetric genera-
tor goes back to the double coset NtgtitatitatelNV, one symmetric generator goes to
Ntptytat1letotats, one symmetric generator goes to Nigtitat1tatotat;, and one symmetric

generator goes to Nigtitotitatotsty.

66. Now, we consider coset N(0121210),
However, tgti1tatitet1ly = titolitatots = (totltotztltz)(o'l) € Nigtitotatita. Therefore, 4
takes Ntotitatitatito go to Nigtiiotatits.

67. Now, we consider the cosets stabilizer N(0121213),

We know, totitotitatits = totatitatytats then N(0121213) = {e (1,2)}, then the number of
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the single cosets in the double coset Nitptitatitat113N is at most: W@L%‘mﬁ = —.j- =12.
The orbit of N(0121213) on {0,1,2,3} are {1,2}, {0} and {3}. We take a repre-

sentative from each orbit, and find to which the double cosets Nipttatitatitsto,

Ntotitotitotitats and Nigtitatitotitats belong?

However, Niptitotitatitats = Nigtitat1taty € [012121], then one symmetric generator

goes back to the double coset Ntpt;iati1iat1 N, one symmetric generator goes to

Ntotitattati1taty, and two symmetric generators go to Nigtitatiiatitst;.

68. Now, we consider the cosets stabilizer N{0121230),

N(0121230) — o} then the number of the single cosets in the double coset Ntot;tat) tatzto N
is at most: W@l,zﬂllm,—l = % = 24,

The orbit of N(©12123%) oy {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgt;tatitatstoto,
Ntgtytottatatoty, Niptitatilatatots and Nitptitoliiatatots belong?

However, Ntotitatitatstoty = Niotatatitets € [012123], then one symmetric genera-
tor goes back to the double coset NiptitatiiatzlV, one symmetric generator goes to
Nigtitqtitatatots, one symmetric generator goes to Ntgtitatiiatatot:, and one symmetric

generator goes to Nigtitatitatatots-

69. Now, we consider the cosets stabilizer N(0121231),

N(©121231) — fe} then the number of the single cosets in the double coset Ntot1tzt1tatati N
is at most: Wégllm—! = 2—14 = 24,

The orbit of N©121231) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niptitatitatstito,
Ntotytotitatatity, Niotitotitatatite and Nigtitotitatstits belong?

However, Ntotitotitotatits = Ntotitotitets € [012123), then one symmetric genera-
tor goes back to the double coset Ntplitat1totzlV, one symmetric generator goes to
Ntotitatitatatita, one symmetric generator goes to Ntgtytatitotstity, and one symmetric

generator goes to Nigtitot1tatstiis.

70. Now, we consider the cosets stabilizer N{0121232),

N(©121232) — fe}, then the number of the single cosets in the double coset Ntgt; tot1totato N
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is at most: Wﬂil_]gl%ﬂ =% =24

The orbit of N(0121232) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatitatstato,
Nigtitotitotstaty, Nigtitat1tatstats and Niotitotitatstats belong?
However, Ntotitatitatatots = Niotitatitatz € [012123], then one symmetric genera-
tor goes back to the double coset Nigtitat;tats/N, one symmetric generator goes to
Ntigtitotitotataty, one symmetric generator goes to Niptitot tatatatp, and one symmetric

generator goes to Nitgtitatitatstats.
71. [0121301] Same as 30
72. [0121302] Same as 26

73. Now, we consider the cosets stabilizer N(0121303)

N(©121303) — (e} then the number of the single cosets in the double coset Ntottat1tstots N
is af most: WJI—’ilm,-l = 31‘1 = 24,

The orbit of N(©121303) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatitstotato,
Niptitotitatotat:, Nigtitatitatotsts and Nigtitatitatotsts belong?

However, Ntotitotitstotats = Ntotitetitatp € [012130], then one symmetric genera-
tor goes back to the double coset Ntigtitati1fstelN, one symmetric generator goes to
Ntgtitotytatotst, one symmetric generator goes to Nigtifatitstotalo, and one symmetric

generator goes to Ntotitatitstotsts.

74. Now, we consider the cosets stabilizer N(0121310),

N(0121310) — {e} then the number of the single cosets in the double coset Ntgt1tot1tat1toN
is at most: W%ﬁ = % = 24.

The orbit of N(0121310) on {0,1,2,8} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitatitstitoto,
Niptitotitatitot1, Niotitotitstitote and Niptitatitstitots belong?

However, Ntptitatitstitoto = Ntotitetitst; € [012131), then one symmetric genera-
tor goes back to the double coset NigtitstilstiN, one symmetric generator goes to
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Ntotitatitst1tots, one symmetric generator goes to Nigtitatitatitote, and one symmetric
generator goes to Nigtitstitztitot.

75. Now, we consider the cosets stabilizer N{(0121312)

N(0121312) — fe} then the number of the single cosets in the double coset NtotitatitstitoN
is at most: Wo—ll%lmﬁ =2 =24,

The orbit of N(0121312) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntptitatitatitato,
Ntotitatitatitot, Niglitotitatitate and Nitgtitotitstitats belong?

However, Nigtitaotitstitats = Ntgtitatitsts € [012131], then one symmetric genera-
tor goes back to the double coset Nigtitat1t31/V, one symmetric generator goes to
Ntgtitatitatitats, one symmetric generator goes to Nigt1tati1tstitato, and one symmetric

generator goes to Nigtilot1tatitats.

76. Now, we consider the cosets stabilizer N (0121313)

N©121313) = f} then the number of the single cosets in the double coset NtgtidatitatitalNV
is at most: Wlf—;?m,—l = 313 = 24.

The orbit of N(0121313) o {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatitatitsto,
Nigtitatitatitsty, Niotitet1tatitsts and Nigtitatitstifats belong?

However, Ntotitotitatitzts = Niptitetitzty € [012131], then one symmetric genera-
tor goes back to the double coset Nigfitat1t3t1/N, one symmetric generator goes to
Ntotitotitatitate, one symmetric generator goes to Nigtitatitstitsto, and one symmetric

generator goes to Niptitotitstitats.

77. Now, we consider the cosets stabilizer N(0121320),
N(0121320) — fe} then the number of the single cosets in the double coset Nt tot1 tstato N
is at most: l—ma%;i = 215 =24.

The orbit of N(0121320) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatitatatoto,
Nigt tat tatatotr, Niotitatitatatots and Ntgtitotitatatots belong?
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However, Ntotitotitatatoto = Nigtitatitsty € [012132], then one symmetric genera-
tor goes back to the double coset Ntgtifaf1£3t2/N, one symmetric generator goes to
Nigtitatitatatot1, one symmetric generator goes to Nigtitotitatatots, and one symmetric

generator goes to Nigtilatitatatols.

78. Now, we consider the cosets stabilizer N(0121321),
We know, totitatitatel: = totatitotatots = totatstotatots then
NO121321) . fo (1,0,2),(1,2,0)}, then the number of the single cosets in the double coset
Nitotitatitatet1 N is at most: Wlﬁ”llﬁrl =%=38
The orbit of N(121321) on {0,1,2,3} are {1,2,0}, and {3}. We take a rep-
resentative from each orbit, and find to which the double cosets Nigtitatitstatito, and
Ntotitottatat ts belong?
However, Ntiptitatitstatits = Nitgtitatitste € [012132], then three symmetric genera-
tors go back to the double coset NtgtitatitatelV, and one symmetric generator goes to
Ntgtitatitatatytls.
79. Now, we consider the cosets stabilizer N(0121323),
We know, totitatitatats = totatitatitata then N(0121823) — ¢ (1 3)}, then the number of
the single cosets in the double coset Nigtitati1tstotaV is at most: W{ﬁ‘%lmﬁ = 2—24 =12,
The orbit of N©121323) on {0,1,2,3} are {1,3},{0} and {2}. We take a repre-
sentative from each orbit, and find to which the double cosets Nigtitetitstatsio,
Ntotitotitatatats and Ntgtitatitstatsts belong?
However, Ntgtitatitatatsts = Nigtitatitsty € [012132], then one symmetric generator
goes back to the double coset Niptitat1t3ioN, two symmetric generator go to

Ntgtitot1tatatsts, and one symmetric generator goes to Nigt)tatitatatst;.

80. Now, we consider the cosets stabilizer N(0123020),
N(0123020) — fe} then the number of the single cosets in the double coset Ntgt;totstototoN
is at most: Wﬁ'%%’_l = % = 24.

The orbit of N©123020) o {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntpt1tatatotatoto,
Nigtitatatototot, Nitotitatatotatote and Nigiitatstotatots belong?
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However, Niotitatatotototo = Nitotitetstota € [012302], then one symmetric genera-
tor goes back to the double coset Nigiilatziote/N, one symmetric generator goes to
Nigtitatatotatot:, one symmetric generator goes to Niptitatatotatots, and one symmetric

generator goes to Nigtitatstotatots.

81. Now, we consider the cosets stabilizer N{(0123021),
WN(0123021) — (e} then the number of the single cosets in the double coset Ntgt1tatstotots N
is at most: W—wlli;’-slm =2 =24

The orbit of N(0123921) o {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntotitatstotatito,
Ntotitatatotatity, Niot1totatotatite and Nigtitatstotatits belong?
However, Ntgtitotatotatiti = Nigtitotstots € [012302], then one symmetric genera-
tor goes back to the double coset NtotifotstotelV, one symmetric generator goes to
Ntgtytotstotatito, one symmetric generator goes to Nigtitatatotatits, and one symmetric
generator goes to Nigtiiataiotat:is.

82. Now, we consider the cosets stabilizer N{0123023)

N(©0123023) — {e} then the number of the single cosets in the double coset Ntgt1tatstotats N
is at most: W‘;{ﬂwﬁ =% =24,

The orbit of N(0123023) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Nigtitatstotatsta,
Ntotitatstotatsty, Niotitatstotatsts and Nigtitststotetsts belong?
However, Ntptitotstotatsts = Niptitatstotz € [012302], then one symmetric genera-
tor goes back to the double coset NigtiistztotoN, one symmetric generator goes to
Ntgtitatsiotataty, one symmetric generator goes to Niptitotatotetst;, and one symmetric
generator goes toto Nigtilatatotatzta.

83. Now, we consider the cosets stabilizer N(0123101),
N(0128101) — e} then the number of the single cosets in the double coset Ntotitatatitot1 N
is at most: W@l‘%ﬂm_l = %’3 = 24.

The orbit of N(0123101) o 10,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nitgtjtatstitotito,
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Ntgtitotatitotity, Niotitatatitotits and Nigtitatstitot1ts belong?

However, Nigtitotstitot1ti = Nigtitatstito € [012310], then one symmetric genera-
tor goes back to the double coset Ntptitatstifp/N, one symmetric generator goes to
Ntotitatatitotito, one symmetric generator goes to Nigtitatatitoti1ts, and one symmetric

generator goes to Nigtiiatatitotita.
84. [0123102] Same as 9

85. Now, we consider the cosets stabilizer N(0123130)

N(0123130) — fe} then the number of the single cosets in the double coset Ntotitatatitots N
is at most: Wﬁ‘%ﬁﬁ)‘] = -li = 24.

The orbit of N(0123130) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntptitatatitotsto,
Ntotatotatitotaty, Nigtitatatitotste and Nigtitatatitotsts belong?

However, Ntgtitatatitotats = Nigtitatstity € [012310], then one symmetric genera-
tor goes back to the double coset NigijtotstitoN, one symmetric generator goes to
Ntptitatstitotsto, one symmetric generator goes to Nitptitatatitotst:, and one symmetric

generator goes to Niptitetstilotsts.

86. Now, we consider the cosets stabilizer N(0123121),

NO12121) — {6} then the number of the single cosets in the double coset Ntotitatst tatt N
is at most: ITWE%'@T = 2—14- = 24.

The orbit of N(©123121) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Ntgtitatstitatito,
Niotitotatitotaly, Nigtitatatiteti1ta and Nigtilatatitat s belong?
However, Nitgtitatstitatit;y = Ntotitetatity € [(012312], then one symmetric genera-
tor goes back to the double coset Nitgtitetst1tedV, one symmetric generator goes to
Ntptitatstitatito, one symmetric generator goes to Nigtitatatitatito, and one symmetric
generator goes fo Nigtitatatitatils.

87. [0123121] Same as 46
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88. Now, we consider coset N(0123123),
However, totitetatitats = (1,2)(totstitatats) = (1, 2)(t0t1t2t3t1t2)(0’1) € Nigtitgtatita.
Therefore, t3 takes Nigtitotatitats go to itself Nigtitatatits.

89. Now, we consider the cosets stabilizer N(0123130),

N(©123130) — fe} then the number of the single cosets in the double coset Ntot1tatatitstoN
is at most: Wﬁll%lmrl = % = 24, '

The orbit of N©128130) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Ntptitatstitatato,
Ntotitotatitstot1, Ntot1tatatitatots and Nigtitotatitatots belong?
However, Ntgtitatstitstoto = Niptitatstits € [012313], then one symmetric genera-
tor goes back to the double coset Nitgtitotstitz/N, one symmetric generator goes to
Nitgtitotstitatots, one symmetric generator goes to Nigtitqtstitsiot:, and one symmetric
generator goes to Ntptitatatitatota.

90. Now, we consider the cosets stabilizer N(0123131)

N(0123181) — fe) then the number of the single cosets in the double coset Ntgtitatstitat; N
is at most: Wﬁll%l:'slm)_] = -214 = 24.

The orbit of N(©123131) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Nitgtitatatitstito,
Nigtitotstitatity, Niotitatsti1tst1t and Nigtitatgtitst itz belong?
However, Ntotitatstitstiti = Niotitatstits € [012313], then one symmetric genera-
tor goes back to the double coset Ntgtitotstits N, one symmetric generator goes to
Nigtitatstitsti1ts, one symmetric generator goes to Ntotitotstitatito, and one symmetric
generator goes to Nipttatatitstla.

91. Now, we consider the cosets stabilizer N (0123132),
We know, fotidotatitate = (tottatatatitz)(M>3) then
Niptitotatitsta = Nigtatatitstat: € Nigtitatstotits.
N(0123132) = ¢} then the number of the single cosets in the double coset NtgtytatatitstoN

. N 4
is at most: W@lﬁ?ﬂ'ﬁﬂ =T =24

The orbit of N©123182) g5 {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
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representative from each orbit, and find to which the double cosets Nigtiiatstitstato,
Ntotitotstitstats, Ntgtitatstitatote and Nigtitatatiistats belong?

However, Nigtitotatitstets = Nigtitatstits € [012313], then one symmetric generator
goes back to the double coset Niptitatstits N, and Nigtitatstitatats = Nigtitatstol; €
[012321], then one symmetric generator goes back to Niptitetstzti N, one symmetric gen-

erator goes to Nigtitatstitstaty, and one symmetric generator goes to Nigtitatatiiatats.

92. Now, we consider the cosets stabilizer N(0123201),

N(0123201) — f6} then the number of the single cosets in the double coset Nitgt1tatatatot; N
is at most: W(;'%lﬁ)—l =2 =24,

The orbit of N(©123201) on {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Ntgtitatatatotito,
Ntotitotatatolity, Ntotitalsletotite and Nigtitatatatotits belong?
However, Niptitatatatot1ty = Ntigtitetatoto € [012320], then one symmetric genera-
tor goes back to the double coset NtgtitatatatplN, one symmetric generator goes to
Nigtitotstatotita, one symmetric generator goes to Nigttatsiatotifo, and one symmetric
generator goes to Ntptiiatatatotita.

93, Now, we consider the coséts stabilizer N(0123202),

N©123202) — {e} then the number of the single cosets in the double coset Ntot1tatatatota N
is at most: Wmll’;'—:}mrl = T4 = 24.

The orbit of N(©123202) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Nigtitotstatotato,
Ntgtitotatatotat:, Niptitatatatolats and Niptitatstatotats belong?
However, Ntgtitatstatotats = Ntigtitotataty € [012320], then one symmetric genera-
tor goes back to the double coset Nitgtitetatelo/N, one symmetric generator goes to
Ntgtitatatatotats, one symmetric generator goes to Nigtitatslatotato, and one symmetric
generator goes to Nigtiiatatatotats.

94. [0123203] Same as 23
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95. Now, we consider the cosets stabilizer (0123210},

N{0123210) — fe} then the number of the single cosets in the double coset Nigt1tatatatitoN
is at most: Wﬁl%lmﬁ =2 =24

The orbit of N(0123210) on {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitatstat,toto,
Nitotitotstotitots, Ntotitotatetitots and Nigtitotstotiots belong?
However, Ntotitatatatifoto = Ntotitetstat; € [012321], then one symmetric genera-
tor goes back to the double coset Niptitatatet1 N, one symmetric generator goes to
Nigtytotstatitots, one symmetric generator goes to Niptitatstatitots, and one symmetric
generator goes to Niptitatatetitot;.

96. Now, we consider the cosets stabilizer N(0123212),

N(0123212) — fo1 then the number of the single cosets in the double coset NtgtitotstottaN
is at most: W(ﬁ‘gl'azl_z)_l = 21—4 = 24.

The orbit of N(0128212) o {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntptitatstatitato,
Nigtitotatatitat:, Nigtitotatotitats and Nigtitatstetitats belong?

However, Ntptitatstatitats = Nigtitotstat; € [012321], then one symmetric genera-
tor goes back to the double coset Ntgtitotstet1/N, one symmetric generator goes to
Nigtitotatet1tats, one symmetric generator goes to Nigtitatstatitaty, and one symmetric

generator goes to Nitptitatstetitats.
97. [0123213] Same as 88

98. Now, we consider the cosets stabilizer (0123230)
N(0123230) — {e} then the number of the single cosets in the double coset NtottatstatataN
is at most: Wﬁl%lmrl =2 =04

The orbit of N(©123230) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nitgtitatatotsioto,
Ntgtitotstotatot1, Niotitetstatstola and Nigtifatatatstots belong?
However, Ntgtitatgtotstoto = Niptitetstats € [012323], then one symmetric genera-

tor goes back to the double coset Nigtitotatotz N, one symmetric generator goes to
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Niot1tatatatstots, one symmetric generator goes to Niptitatatatatots, and one symmetric
generator goes to Nigtitatslatatots.

99. Now, we consider the cosets stabilizer N(0123231),

N(0123231) — fe} then the number of the single cosets in the double coset Ntot1tatatotsti N
is at most: W,ﬁ]\gmﬂ = -2% = 24.

The orbit of N(0323231) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatstatat;to,
Nigtitatatatatsty, Nitotitotstatatits and Ntotytatatatstits belong?

However, Ntotitatstotstit; = Niotitatatets € [012323], then one symmetric genera-
tor goes back to the double coset NigtiiststefaN, one symmetric generator goes to
Nigtitotstatstits, one symmetric generator goes to Nigtitatstatatite, and one symmetric

generator goes to Ntptitatstatatsto.

100. Now, we consider the cosets stabilizer N(0123232)
We know, totitattstats = tot1tstatslats then
‘N(0123232) — (e (2,3)}, then the number of the single cosets in the double coset
NitgtytotitstotsN is at most: ng%gﬁr, =212

The orbit of N(0123282) on {0,1,2,3} are {2,3}, {0} and {1}. We take a
representative from each orbit, and find to which the double cosets Nigtitatitatatsto,
Ntgtitot1tatatats and Nigtitatitatatsts belong?
However, Niptitotitatatsts = Ntotitetitates € [012323), then two symmetric generators go
back to the double coset NtgtitatatetsV, one symmetric generator goes to Nigt)tat1tatatato,

and one symmetric generator goes to Niptitalitstotst;.
Length 8.

1. Now, we consider the cosets stabilizer N(01010230),
We know, tot1totitotatsto = (1,3)(2, 0)(totitotatatotite) 1203 then
Nigtitotitotatato = Nitatatatitotatat: € Nigti1tgtatstotato.
N(01010230) — fe}l then the number of the single cosets in the double coset

. N
NtotytotitototstolN is at most: Wﬁm—oﬁ =2 =24,
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The orbit of A(01010230) on 0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntotitotitotatatoto,
Ntgtitotitotatstoty, Ntotitotitolatatots and Ntotitotitotatstols belong?

However, Nigtitotitotatatoto = Nigtitotitotats € [0101023], then one symmetric genera-
tor goes back to the double coset Nigti1tot1totatsV, and Nigtitotitotatstoty = Niptiigtatstota
€ [0101301], then one symmetric generator goes back to Nigtitotatsiot1 N, one symmetric

generator goes to Ntot1tgtitotatatole, and one symmetric generator goes to Nigtitotitotatstots.

2. Now, we consider the cosets stabilizer N(01010232)
We know, totitotitotatsts = t1tntiiptitatate then
N(01010232) — ¢ (0, 1)}, then the number of the single cosets in the double coset
NigtitotitotatsteN is at most: W@J,{,"—l!,m,-l =% =12

The orbit of N(©1010232) g5 {0, 1,2,3} are {0,1},{2} and {3}. We take a rep-
resentative from each orbit, and find to which the double cosets Niotitotitotatsisato,
Nitgtatotitotatstat: and Nighitotitotatatats belong?
However, Ntgtitotitotatatate = Niitotitotitats € [0101023], then one symmetric gen-
erator goes back to the double coset NtgtitotitotztalN, two symmetric generator go to
Nigtitotitotatstats, andone symmetric generator goes to Nigtitgtitotatstats.

3. Now, we consider the cosets stabilizer N(01012010)
We know, tottotitatotito = (1,2, 0)(totitotatottato) 102
= (1,0, 2)(tot1 totatitot1ta) 120 = (1,0, 2)(bot1tatat1tstot:)(13%2), and N(01012010) — fo1
then the number of the single cosets in the double coset NigtitotitstotitoN is at most:
ey = 4 = 24.

The orbit of N(01012010) on {0 1 2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntptitptitatotitoto,
Ntgtitotitatotitots, Niotitotitatotitots and Ntotitot1tatotitots belong?

However, Nigtitotitatot1toto = Ntgtitotitotats € [0101023], then one symmetric genera-
tor goes back to the double coset Nigtitot1totata N, and Nigtitot1iatotitots = Nirtolitotiiaty
€ [0102101], then one symmetric generator goes back to Nigtitotatitot1 N,
Ntgtitoti1tatotitots = Niglotatitatoty € [0102012], then one symmetric generator goes
back to Nigtitotetot1taN.
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Ntgtitotitatot1tots = Ntatatitotstote € [0123130], then one symmetric generator goes
back to NigtitatatitatoV.

4. Now, we consider coset N(01012012),
However, totitotitatotrts = (1,3, 2) (brtatotitotato) = (1, 2)(totitatotatits) &
€ Nitot1tatototite. Therefore, to takes Nigtitotitatotits go to Nigtitatotatits.

5. Now, we consider the cosets stabilizer N(01012013),

We know, totitotitatotits = (1,3, 2)(tot1tobatatatsts) 123} then
Nigtitotitatoti1ts = Nigtatotatitatet; € Nigtitotatstatits.

N(01012018) — o} then the number of the single cosets in the double coset
NtgtitotstatotitalV is at most: rrlaviomy = 4 = 24.

The orbit of N(01012013} o5 (0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitot1tetot1tsto,
Niotitotitatot1taty, Niotitotitatotitste and Niptitotitotot1tsts belong?

However, Nigtitotitatotitsts = Nigtitotitatots € [0101201], then one symmetric genera-
tor goes back to the double coset Nipt1igtitatot1 NV, and Nigtitotitatotitats = Niptatotztitstn
€ [0102321], then one symmetric generator goes back to Nigt1totatatat1V, one symmetric

generator goes to Niot totitatoti1tats, and one symmetric generator goes to Nitgt;tot1tetotitsto.

6. Now, we consider the cosets stabilizer NV(01012030)
N(01012030) — fe}, then the number of the single cosets in the double coset
NtotitottatotstoN is at most: rrrstormmy = 4 = 24

The orbit of N{01012030) o {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotitatotstoto,
Ntgtitotitatotstoly, Ntotitotitatotstote and Nigtitotitetotstots belong?
However, Nigtitotitatotstoto = Niotitotitetots € [0101203)], then one symmetric gener-
ator goes back to the double coset Ntgtitot1tatotz N, one symmetric generator goes to
Nigtitotitatotstote, one symmetric generator goes to Nitotitotitatotstot:, and one sym-
metric generator goes to Niptitotitatotstots.
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7. Now, we consider the cosets stabilizer N(01012031)
We know, totitotitatotsts = (0,1)(2, 3)(tot1totatotatite) 4 then
Nigtitotitatotats = Ntitoti1tati1tstots € Niptilotatotialita.
N{01012031) — fe} then the number of the single cosets in the double coset
Nitotytot1tatotsti N is at most: W‘W%WITTI ==

The orbit of N(©1012031) op {0 1,2 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niotitotitatotsiato,
Niptitotitatotstity, Niotitotitatotatita and Niptitotitatotatits belong?
However, Ntgtitotitatotstits = Niotitotitatots € [0101203), then one symmetric genera-
tor goes back to the double coset Ntot1tot1iatotalN, and Niotitotitatotatite = Niptatotatitata
€ (0102031}, then one symmetric generator goes back to Ntgt1totatotat N, one symmetric

generator goes to Ntptitot1tatotstito, and one symmetric generator goes to Nitgtitotitatotstiis.

8. Now, we consider the cosets stabilizer N(01012032)
We know, totitotitatotsts = (totitatitatat:tn)®03) then
Nigtitoti1tatotata = Nigiitotitotatits € Nigtitatilatstito.
N(01012032) — fe} then the number of the single cosets in the double coset
Ntotitotatatotstz N is ab most: rrtonmsy = 4 = 24.

The orbit of N(©1012032) 5n {0 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitotitatotstato,
Ntgtitotitatotatet:, Ntotitoti1tatotstets and Nigtitotitetotatats belong?

However, Ntgtitotitototatats = Nigtitotitatots € [0101203], then one symmetric genera-
tor goes back to the double coset Ntptitoti1tatotsV, and Nigtitotitatotstats = Niatitotitotats
€ (0102031], then one symmetric generator goes back to Nigt1tat1tatst; N, one symmetric

generator goes to Nigtitotitatotstatn, and one symmetric generator goes to Nigtiiptitatolatats.

9. Now, we consider coset N(01012102),
However, totitotitatitotz = (1,0, 2)(titotatitotito) = (1,0, 2)(tot1tatot1tot1) OV €
Nigtytatotatita. Therefore, iz takes Niotitotitatitots go to Niptitatotitots.

10. Now, we consider the cosets stabilizer N(01012108),

N(01012103) — fe} then the number of the single cosets in the double coset
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Ntgtitotitotitots N is at most: Wﬁ%mﬁ =29

The orbit of N(01012103) op {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntyt1tptitatitotsio,
Nigtitotitatitotaty, Niotitot1totitotsta and Nigtitotitatitotaty belong?
However, Nigtitotitatitotsts = Niptitotitatots € [0101210], then one symmetric gener-
ator goes back to the double coset Niptitotitatots N, one symmetric generator goes to
Ntgtitot1tatitotsta, one symmetric generator goes to Nitgtitotitatitotst:, and one sym-
metric generator goes to Nigtitot1tztitotslo.

11. Now, we consider the cosets stabilizer N(01012130)

N(01012130) — f¢} then the number of the single cosets in the double coset NtotitotitattatoN
is at most: mﬁ%‘mﬂ = 314 = 24.

The orbit of N(0012130) op {0, 1,2 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitgtitatitatolo,
Niotitot1tatitstot:, Ntotitoti1tatitatots and Niptitotitatitatots belong?

However, Nigt1totitatitstoto = Nitotitotitatits € {0101213], then one symmetric gener-
ator goes back to the double coset Niptitgtiietots N, one symmetric generator goes to
Ntgtitotitat1tstote, one symmetric generator goes to Nigtitotitotitatot1, and one sym-

metric generator goes to Nigtitotitatitatots.

12. Now, we consider the cosets stabilizer N(01012131)
N(01012181) — o} then the number of the single cosets in the double coset
Nitgtitotitatitsts N is at most: Wo—l'%‘mrl =2 =94

The orbit of N(01012131) on (0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nipt)totitetiistity,
Nigtitotitotitatity, Ntotitotitatitatite and Nigtitotitatitatits belong?
However, Nigtitotiiatitatity = Nitgtitotitatits € [0101213), then one symmetric gener-
ator goes back to the double coset Ntptitotitetots/N, one symmetric generator goes to
Ntgtitgtitatitstita, one symmetric generator goes to Nigtitotitatitstito, and one sym-
metric generator goes to Nigti1totitatitztits.
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13. Now, we consider the cosets stabilizer N(01012182)
N(01012132) — fo1 then the number of the single cosets in the double coset
Nigtitotitatitsta N is at most: W}%'mﬂ =2 _94

The orbit of N(01012132) on £0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntottot1t2t1tatato,
Niotitotitatitstaty, Nigtitotitatitatats and Nigtitotitatitatats belong?
However, Nipgtitotitetitstots = Nigtitolitatits € [0101213], then one symmetric gener-
ator goes back to the double coset NiptitplitatptsN, one symmetric generator goes to
Ntotitotitatitstats, one symmetric generator goes to Nigtitotitatitstelo, and one sym-

metric generator goes to Niptitotitatitatats.

14. Now, we consider the cosets stabilizer N(01012302)
N(01012302) — ¢} then the number of the single cosets in the double coset
Niotitottatatotz N is at most: rrsionsony = 4 = 24

The orbit of N(01012302) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotitatatotato,
Niotitotitatatotaty, Ntotitotitatstotets and Nigtitotitatatotats belong?
However, Ntgtitotitatstotats = Nitotitotitatste € [0101230], then one symmetric gener-
ator goes back to the double coset Ntptitot1tatstolV, one symmetric generator goes to
Nigtitotitatatotaty, one symmetric generator goes to Ntptitotitatstotato, and one sym-
metric generator goes to Nigtitolitetstotats.

15. Now, we consider the cosets stabilizer N(01012303},
N(01012303) — fe1 | then the number of the single cosets in the double coset
NigtitotitatstotsN is at most: W@l'#m'ﬁﬁ =2 =92

The orbit of N©1012303) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtytotitatstotsto,
Ntgtrtotitatstotsty, Ntotitotitatstotats and Nigtitotitatstotsts belong?
However, Niptitotitatatotats = Nigtitotitatato € [0101230], then one symmetric gener-
ator goes back to the double coset Nitpt1tot1tatatoN, one symmetric generator goes to
Ntgtitotitatatotst;, one symmetric generator goes to Niptitptitatstotstp, and one sym-

metric generator goes to Nigtitotitatstotate.
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16. Now, we consider the cosets stabilizer N(01012310)
We know, totitotilatatito = totstatstolitsts then
N(01012310) = f¢ (0,2)(1,3)}, then the number of the single cosets in the double coset
NtotutotatatstitoN is at most: rratomsmy = %2 = 12.

The orbit of N(01012310) on {0, 1,2,3} are {0,1} and {2,3}. We take a repre-
sentative from each orbit, and find to which the double cosets Ntgtitotitatstitoto,and
Ntotitotitatstitots belong?

However, Ntotitotitatatitoto = Niotatatstotits € [0101231], then two symmetric gen-
erators go back to the double coset Nigtitotitatsé1V, two symmetric generator go to
Ntotitotitatatitots.

17. Now, we consider the cosets stabilizer N(01012312),

We know, tot1totitatstite = (1,3,0)(tot1totztotstto) @33 then
Nigtitotitatatito = Niytotitstitotots € Niotitotatolatito.

N(01012312) — el then the number of the single cosets in the double coset
NtotitotitatatrtoV is at most: [rororsmy = 3 = 24.

The orbit of N(01012312) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitottatatitato,
Nigtitotitatatitats, Niotitotitatstitate and Nigtitoti1tatatitats belong?

However, Nigtitotitatatitats = Nigtitotitatats € [0101231], then one symmetric genera-
tor goes back to the double coset Nitpti1tgtitatat1V, and Nigtifptitatatitat: = Niytotitatitato
€ [0102031], then one symmetric generator goes back to Nigtitotztotst1 NV, one symmetric

generator goes to Ntgt1totitatatitato, and one symmetric generator goes to Nigtitot1tatsttats.

18. Now, we consider the cosets stabilizer N(01012313),
N(01012313) — [} then the number of the single cosets in the double coset
NtotitotitatstitsN is at most: Wm%alﬂ‘l =%_94

The orbit of N{01012313) on (0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntptitotitatstitato,
Niotitotitatatitsty, Niotitotitatatitats and Nigtitotitatatitats belong?
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However, Niptitotitotatitats = Niotitotitataty € [0101231], then one symmetric gener-
ator goes back to the double coset Ntgtitgtitatati N, one symmetric generator goes to
Nigtitotitatatitat;, one symmetric generator goes to Nigtitptitatstitslp, and one sym-

metric generator goes to Nigtitoti1tatatitata.

19. Now, we consider the cosets stabilizer N(01012320),
N(01012320) — [} then the number of the single cosets in the double coset
Ntotitot1tatatztoN is at most: rrrstesmy = 3 = 24.

The orbit of N(01012320) op {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Nitptitotitatatatolo,
Ntgtitotitatatotols, Ntot ot tatatatots and Nigtitotitatatetots belong?
However, Nigtitotitatatatoto = Nigtitotitatsta € [0101232], then one symmetric gener-
ator goes back to the double coset NtigtitptitatateN, one symmetric generator goes to
Ntptitotitatatatot, one symmetric generator goes to Nigtitotitetatotots, and one sym-
metric generator goes to Nigtiigtitatsiatota.

20. Now, we consider the cosets stabilizer N(01012321)
We know, totitotitatatat; = (totrtotatitatate)1203) then
Nigtitotitatstot; = Nigtatstolotilols € Nigtitotetitstatn.

N(01012321) — fo1 then the number of the single cosets in the double coset

Nigtitotitatatet N is at most: W‘I%l’mrl =% =24,

The orbit of N{°1012321) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgt1tptitotatatsto,
Ntigtitot1tatatatitl, Nitotitotitatatatits and Nitgtitolitetstatits belong?

However, Nigtitotitatatatity = Nitgtitotitatate € [0101232], then one symmetric genera-
tor goes back to the double coset NigtitgtitatstaV, and Niptitotitatstatits = Niatotstotatito
€ [0102132], then one symmetric generator goes back to Ntpt;tgtatitstaN, one symmetric

generator goes to Nitgttot1tetatatito, and one symmetric generator goes to Ntgtitotitetatat tsn.

21. Now, we consider the cosets stabilizer N(01012323)
We know, tgtitptitatatats = tatitatilatotato then

N(01012323} — [¢ (0, 3)}, then the number of the single cosets in the double coset
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NtghtotitatatataN is at most: rroleiy = 3 = 12

The orbit of N(01012323) on {0,1,2,3} are {0,3}, {1} and {2}. We take a rep-
resentative from each orbit, and find to which the double cosets Niptitotitatatatsio,
Nigtitoti1tatstataty, and Nigtitotitatatatsts belong?
However, Nigtitotitatstatato = Nigtitstitatote € [0101232], then one symmetric gener-
ator goes back to the double coset NigtitgtitelziaN, one symmetric generator goes to

Ntotitoti1tatatetst:, and one symmetric generator goes to Ntptitotitatatatats.

22. Now, we consider the cosets stabilizer N(01020103)
We know, totitotelotitots = tatotatitatotats = titatitotitati1ts then
N(01020103) — f¢ (0,2,1),(0,1,2)}, then the number of the single cosets in the double
coset NtotitotatotitotsN is at most: W"_l%mrl =23

The orbit of N(01020103) on 0, 1,2,3} are {0,1,2} and {3}. We take a repre-
sentative from each orbit, and find to which the double cosets Ntotitotatotitotato, and
Ntgtitotototitotats belong?
However, Nigtitotatotitotats = Niytotitotitats = Niatotatitatote € [0102010], then one
symmetric generator goes back to the double coset NigtitotatotitolV, three symmetric

generators go to Nigtitotatotitotato.
23. [01020120] Same as 3.

24. Now, we consider the cosets stabilizer N(01020123),

N(01020123) — ¢} then the number of the single cosets in the double coset
NtotytotatotitataN is at most: rrelpmmmy = 4 = 24 '

The orbit of N(01020123) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Ntgt)totatotitatsto,
Niotitotatotitotst, Nitotitotatot1tatste and Nigtitotatotitatsts belong?
However, Ntgtitotototitatats = Nigtitotatotite € [0102012], then one symmetric gener-
ator goes back to the double coset Ntptitotatotii2/N, one symmetric generator goes to
Ntotitototottatst;, one symmetric generator goes to Niptitolelot1tztaty, and one sym-
metric generator goes to Niptitotalotiiatats.
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25. Now, we consider the cosets stabilizer N(01020130)

We know, totitotatotitato = (1,0, 2)(tot1tatotatotato) > then
Ntotitotatot1tato = Nititatotitotitats € Nigtitatotatolato.
N(01020130) — fo1 then the number of the single cosets in the double coset
NtotitotatotrtstoN is at most: nglml =2 =24

The orbit of N(01020130) o (0,1,2,38} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotatotitatoto,
Ntotitotatotitatots, Nitgtitotatotitstots and Niotitotatotitatots belong?
However, Ntotitotatotitstoty = Niotitotitatsta € [0102013], then one symmetric genera-
tor goes back to the double coset Niot1totatotitaV, and Nigtiiotatotitstols = Nirtstatiiotila
€ (0120302, then one symmetric generator goes back to Niot1tatotatolz V, one symmetric

generator goes to Nitgtitotatotitatots, and one symmetric generator goes to Nigtitotatottstots.

26. Now, we consider the cosets stabilizer N(01020131),
We know, totrtotatotitats = (totitotatatatotz) 330 then
Ntgtitotatotitsty = Nitatstatotitoteto € Ntolitotatstaiola.
N(01020131) = {e} then the number of the single cosets in the double coset
Nigtitotatotitst1 NV is at most: W%%J'mﬂ = 313 = 24,

The orbit of N(01020131) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitotatotitstito,
Niptitotatotitatity, Ntotitotatoti1tstite and Nigtitotatotitatits belong?

However, Ntotitotototitstity = Nigtitotatot1ts € [0102013], then one symmetric genera-
tor goes back to the double coset Nitgtitotatoti1t3NV, and Nigtytotatotitatito = Niatatatolitota
€ [0102320], fhen one symmetric generator goes back to NigtitotatatatoN, one symmetric

generator goes to Nigttotatotitatits, and one symmetric generator goes to Niptitotatotitatita.

27. Now, we consider the cosets stabilizer N(01020132),
tottotatotitats = (1,2,0)(totatotatotatats) 123 = (1,2)(0, 3)(tot1totat: totats) 203
N01020132) — fo1 then the number of the single cosets in the double coset Ntgtitotatotitsta N
is at most: Tmalév—zlnmﬂ = -2—14- = 24.

The orbit of N(01020132) o5 {0,1,2 3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Ntgtitotatotitstato,
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Niotitotatotitataty, Nitotitotetotitatats and Nigtitotatotitstats belong?

However, Ntotytotatotitatats = Nigtitotatotits

€ [0102013], then one symmetric generator goes back to the double coset Ntpt1totatot1tslV,
and Ntotitotatotitatats = Niotatotatotits € [0102032], then one symmetric generator goes
back to NigtitotatolataN, Ntgtitotatotitataty

= Nigtatatotatat; € [0102103], then one symmetric generator goes back to NiptitotatitotsV

and one symmetric generator goes back to Ntgtitotatotitatats.

28. Now, we consider coset N(01020210),
totitotatotatito = (1,2, 0) (totztotltotltz) = (1,2, 0)(t0t1t0t2t0t2t1)(1’2) € Nigtitotatotats.
Therefore, to takes Ntgtitotetotatito go to Nigtitolatotal;.

29. Now, we consider the cosets stabilizer JN(01020213),

N(01020213) — e} then the number of the single cosets in the double coset
NtotrtotatotatitaN is at most: raoabrmy = 4 = 24.

The orbit of N(©1020213) o [0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitotatotatitsto,
Niotitotatotntitaty, Ntotitotatotatitsty and Niptitotatotatitats belong?

However, Ntgtitotatotatitsts = Ntgtitotatotet: € [0102021], then one symmetric gener-
ator goes back to the double coset Nigtitolalotati N, one symmetric generator goes to
Ntgtitolatotatitat;, one symmetric generator goes to Nigtitotatotatitats, and one sym-

metric generator goes to Nigtilotatotatitsta.

30. Now, we consider the cosets stabilizer N{(01020230)
N(01020230) — [} then the number of the single cosets in the double coset
Ntot:totatatatstolV is at most: rrmiommen = 5 = 24

The orbit of N(01020230) on ((,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotatotatstoto,
Niotitotatotatstot:, Ntgtitolatotatstote and Nitotitotatotatatots belong?
However, Niotitotatotatatoto = Ntotitotetotats € [0102023], then one symmetric gener-
ator goes back to the double coset NiptitoletoteztsN, one symmetric generator goes to

Nigtitolatotatatot:, one symmetric generator goes to Nigtitotetototatots, and one sym-
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metric generator goes to Nigtitotetotatatots.

31. Now, we consider the cosets stabilizer (01020281},

N(01020231) — fe} then the number of the single cosets in the double coset
Ntgtitotatotstati N is at most: rrsliatzsny = & = 24.

The orbit of N(©1020231) o5 {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niptitotatotatstito,
Ntgtitotototatatit1, Nigtitotatotatstite and Nigtitotatotatstits belong?

However, Ntotitotatotatstits = Nigtitotatotets € [0102023], then one symmetric gener-
ator goes back to the double coset Ntigtifptatolatz N, one symmetric generator goes to
Ntigtytotatotatatito, one symmetric generator goes to Ntpt)totatptatatits, and one sym-

metric generator goes to Ntgtitotatotatsiito.

32. Now, we consider the cosets stabilizer V(01020232)
N(01020232) — (g} then the number of the single cosets in the double coset
Ntgtitotatotatsto N is at most: Wm'%'my, =2 =94

The orbit of N(01020232) o1 {0, 1,2, 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntptitotatotatstato,
Nigtitotatotatatot:, Ntot1totetotatatats and Niptitotatotatatats belong?
However, Ntotitototototatats = Niotitotatotats € [0102023], then one symmetric gener-
ator goes back to the double coset NigtjtgiatotatslN, one symmetric generator goes to
Ntgtitotatototstety, one symmetric generator goes to Niptitotatotatatets, and one sym-

metric generator goes to Nigtitotatotatatat.

33. Now, we consider the cosets stabilizer N{(01020301)

N(01020301) — [e} then the number of the single cosets in the double coset
Ntotitotatotstots N is at most: [rmiesmny = 4 = 24.

The orbit of N(01020301) on [0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitotatotstotito,
Nigtitotatotstotit:, Niotitotatotatot1te and Nigtitotatotstoti1ts belong?

However, Nitgtytotatotstotits = Ntgtitotatotots
€ [0102030], then one symmetric generator goes back to the double coset Niot1¢otatotstolV,
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one symmetric generator goes to Ntgtitotatotstotito, one symmetric generator goes to
Ntgtitotetatatot1ts, and one symmetric generator goes to Nigtitotatotatotita.

34. Now, we consider the cosets stabilizer [N (01020302)
We know, totitotatetatots = (2,0, 3)(tot1totattatots) then
Nigtitotatotatots = Nigtitgtatiistoly € Niptitolatitstots.
N(01020302) — (¢} then the number of the single cosets in the double coset
Ntgtitotototstoto N is at most: Wm’%‘m = 2= 0q,

The orbit of N(01020302) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niptitotatotstotato,
Ntgtrtotatotstotet;, Ntotitotatotstotats and Nigtitotetotstotats belong?

However, Ntotitotatotstotats = Nigtitotatotsto € [0102030], then one symmetric genera-
tor goes back to the double coset NitgtitotatotstolV, and Niptitotatotstotats = Nigtitotatitsto
€ [0102130], then one symmetric generator goes back to NigtitptatitstoN, one symmetric

generator goes to Nitgtitotatotslotat], and one symmetric generator goes to Niotitotatotatotaio.

35. Now, we consider the cosets stabilizer N(01020303)
N(01020303) —. {¢} then the number of the single cosets in the double coset
Ntotitotatotstota N is at most: W@I%‘IW)—I =2 =24

The orbit of N(01020303) oy {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgt;totatotstotsto,
Ntotitotatotstotaty, Nigtitolatotstotata and Nigtitotatotatotsty belong?
However, Ntotitotototstotats = Niotitotatotetz € [0102030], then one symmetric gener-
ator goes back to the double coset NiptitotetotstolN, one symmetric generator goes to
Niptitotatotatotato, one symmetric generator goes to Ntptitotatotstotst:, and one sym-

metric generator goes to Niotitolatotatolata.
36. [01020310] Same as 17.

37. [01020312] Same as 7.
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38. Now, we consider the cosets stabilizer N(01020313),
N(01020313) - [} then the number of the single cosets in the double coset
NigttotatotstitaN is at most: W}%DLM—ST[ =%_2

The orbit of N(01020313} on 01,2 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitotatotstitsto,
Nigtitotatotatitst:, Nitgtitotatotstitste and Niotitotatotstitsts belong?
However, Nigtitotatotstitats = Ntotitotatotsts € [0102031], then one symmetric gener-
ator goes back to the double coset Niptifptatotat1 N, one symmetric generator goes to
Nigtytotatotstitsto, one symmetric generator goes to Ntptiiotatotatitat1, and one sym-

metric generator goes to Niptitotatatstitats.

39. Now, we consider the cosets stabilizer N(01020320),
We know, totitotatotstoly = tatototitatstits = titat1tot1tstot; then
N(01020320) — f¢ (0,2,1),(0,1,2)}, then the number of the single cosets in the double
coset NtottotstotatatoN is at most: rrsloskeany = 5 = 8

The orbit of N(01020320) o {0 1,2,3} are {0,1,2} and {3}. We take a repre-
sentative from each orbit, and find to which the double cosets Ntotitotatotstatots, and
Ntgtytptatotstatots belong?
However, Ntotitotototstatoto = Niatobatitatsts = Niitatitotitate € [0102032], then three
symmetric generators go back to the double coset NtgtitptatotataV, one symmetric gen-
erator goes to Nigtitotatotatatots.

40. Now, we consider the cosets stabilizer N(01020321)

N(01020321) — fe1 then the number of the single cosets in the double coset

Nigtitotototatet1 NV is at most: W(mlo—n;lmrl = 2—14- = 24.

The orbit of N(01020321) on {0 1.2 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotatotatatito,
Ntotitotatotstatity, Nigtitotatotstatite and Nigtibotatotstatits belong?

However, Ntgtitotatotstatits = Ntotitotatotatz € [0102032], then one symmetric gener-
ator goes back to the double coset Ntgtitoiztotstz N, one symmetric generator goes to
Ntotytotatotatatitp, one symmetric generator goes to Ntgtitotatotstatits, and one sym-

metric generator goes to Nitgtitplatotatatita.
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41. [01020323] Same as 27.
42. [01021010] Same as 3.

43. Now, we consider the cosets stabilizer N(01021012)
We know, tolitotatitotite = totatotitetotat: then
N(01021012) — ¢ (1,2)}, thus the number of the single cosets in the double coset
Nipt1tgtatifotiteV is at most: WO—ILﬂTuTI = 223 =12.

The orbit of N(01021012) o4 {0,1,2,3} are {0},{1,2} and {3}. We take a rep-
resentative from each orbit, and find to which the double cosets Ntgtitotatitotifat,
Niptitotatitotitats and Nigtitototitotitats belong?

Moreover, totitotatitotits = (1,0,2)(totitatitotitato)M? = (1,0,2)(totatrtatotatite) €
[01210120}.

However, Ntotitotatitotitoty = Ntotatotitotots € [0102032], then two symmetric genera-
tors go back to the double coset NigtitotatotsialN, Nigtitotalitotitato = Nigtitetitolils €
(0121012] one symmetric generator goes to Ntotitat1tot1te, and one symmetric generator

goes to Nigtitotatitotitats.

44. Now, we consider the cosets stabilizer N (01021031)
N(01021031) — [l then the number of the single cosets in the double coset
Nigtytotatitotst N is at most: Wﬁlglw =2 =94

The orbit of N(©1021031) o5 {0 1,2, 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotatitotstito,
Ntotitotatitotatity, Ntotitotatitotstita and Nitgtitotetitotatits belong?
However, Ntotitotatitotatits = Niotitotatitots € [0102103], then one symmetric gener-
ator goes back to the double coset NitgtitolatitotsN, one symmetric generator goes to
Ntotitototitotstito, one symmetric generator goes to Ntptitotatitotatits, and one sym-

metric generator goes to Nitgtitgtatitotstita.

45. [01021032] Same as 27.
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46. Now, we consider the cosets stabilizer N(01021230),
We know, totitotatitatsto = (2,0,1)(fot1tatstotatstz) (O then
Ntotitotati1tatsto = Ntitotatstitatzta € Nigtitatatotatsta.
N(01021230) — {e}, then the number of the single cosets in the double coset
NitgtitotatitatstoN is at most: W@Jl%%"l =% =94

The orbit of N(01021230) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from gach orbit, and find to which the double cosets Ntotitotatitatstoto,
Niotitotatitotatot:, Niotitotatitatstole and Nigtitotat1tatstots belong?
However, Ntotitototitotstoty = Niotitotat1tats € [0102123], then one symmetric genera-
tor goes back to the double coset Nigtitotatit2tsV, and Niotitolatitztziote = Niitototzlotats
& [0123023], then one symmetric generator goes back to Nitot1fot3totats N, one symmetric
generator goes to Ntptitgtat1fotslol1, and one symmefric generator goes to
Nigtitotatitatatots.

47. Now, we consider the cosets stabilizer N (01021231)
We know, totitotetitatsts = talilatotifotat, then
N(01021231) — ¢ (0, 2)}, then the number of the single cosets in the double coset
Ntotitotatatatsts N is at most: rriosmmy = % = 12

The orbit of N(©1021231) on {0,1,2,3} are {0,2},{1} and {3}. We take a rep-
resentative from each orbit, and find to which the double cosets Ntptitotatitatstito,
Ntgtitototitatstits and Nigtitotatilatstits belong?
Moreover, fotitotatitotsts = (2,3,0)(tetrtatotatitate) ¥ = (2,3,0)(totstatotatstate) €
[01202120].
However, Nigtitotatitatstity = Niotitotetitats € [0102123), then one symmetric genera-
tor goes back to the double coset Nigtitotati1tatz N, Ntotitotatitatstito = Nigtitatotatits €
[0120212] two symmetric generator go to Niptitetitotite, and one symmetric generator
goes to Nigtitotatitatsiits.

48. Now, we consider the cosets stabilizer N(01021301)
N(01021301) — fe} then the number of the single cosets in the double coset
Nigtitototitstot1 N is at most: Wo—%ﬂ- = T4 = 24.

The orbit of N{01021301) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
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representative from each orbit, and find to which the double cosets Nigtilotatitstotato,
Ntgtitotatitatotit, Niptitotetitstotits and Nigtitotatitatotits belong?

However, Ntotitotatitstotaits = Nigtitotatitste € [0102130], then one symmetric gener-
ator goes back to the double coset NiotitotetitoltalN, one symmetric generator goes to
Nigtitgtatitatotite, one symmetric generator goes to Nigtifoletitatotits, and one sym-

metric generator goes to Nigtitolet)tatotta.
49. [01021303] Same as 34.

50. Now, we consider the cosets stabilizer N(01021310)
tot totatitatrto = (1,3,0)(tot1tatatitatots) (1230 = (1,2)(0, 3)(tot1totatatotaty )(1230)
N(01021310) — ¢} then the number of the single cosets in the double coset
NtotitatatitatitoN is at most: rattamoy = 5 = 24.

The orbit of N(©1021310) on £0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgt)lotatitstitota,
Nigtitotatitstitoty, Niotitotetitatitote and Nigtitotatitatitots belong?

However, Ntgtitotatitstitoto = Nigtitotatitsty € [0102131), then one symmetric genera-
tor goes back to the double coset Niptitotatitat1 N, and Nigtitotatitatitots = Ntitatstotatsts
€ [0123120], then cne symmetric generator goes back to NtgtitatatilatoN,
Ntotitotatitatitots = Nititatitstitots € [0102302], then one symmetric generator goes
back to Ntgtitototstote N and one symmetric generator goes to Nigtitgtatiiatitot.

51. Now, we consider the cosets stabilizer N(01021312)

N(01021312) — (¢}, then the number of the single cosets in the double coset
NtotatotatitstitzN is at most: rrsiostsy = & = 24.

The orbit of N{(01021312) o5 (0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nitptitotatitatstato,
Nigtitotatitatitat:, Nitgtitotatitstitate and Nigtitotatitatitots belong?

However, Ntotitotatitstitata = Ntotitotatitsts € [0102131], then one symmetric gener-
ator goes back to the double coset Nigtitotati1tptz N, one symmetric generator goes to
Nigtitotatitstitato, one symmetric generator goes to Nigtitotatitstifets, and one sym-

metric generator goes to Nigti1iotatitstital.
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52. Now, we consider the cosets stabilizer N(01021313)

N(01021318) — e} then the number of the single cosets in the double coset
NiotitotstitstitsN is at most: rrtigkmsy = & = 24.

The orbit of N(01021313) o {0,1,2,8} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotatitatitsto,
Ntotytotatitatitsts, Nigtitotetitatitats and Nigtitotatitatitsts belong?

However, Nitgtitotatitstitsts = Niptifotetitsty € [0102131], then one symmetric gener-
ator goes back to the double coset NiptifgtetilotaV, one symmetric generator goes to
Ntotitotatitat tstp, one symmetric generator goes to Nigtitototifstitats, and one sym-

metric generator goes to Nigtitotat1iatitat.
53. [01021320] Same as 20.

54. Now, we consider the cosets stabilizer N(01021321),
N(01021321) — fe} then the number of the single cosets in the double coset
Nigtitotatitstats N is at most: WOJ—[,N'WT[ =2 -9

The orbit of N(01021321) o5 [0, 1,2 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntotitgtatitatatito,
Ntotitotatitatatits, Niptitotatitatetits and Nitgtitotetitztatits belong?
However, Nigtitototitstatity = Nigtitoletitst; € {0102132], then one symmetric gener-
ator goes back to the double coset NitptitpiatitotaN, one symmetric generator goes to
Ntotrtotatitstatito, one symmetric generator goes to Ntotitotatitatetits, and one sym-

metric generator goes to Nitgtitptetitstatits.

55. Now, we consider the cosets stabilizer JN(01021323)
We know, fot1tolatitslots = totatatptstitot then
N(01021323) — ¢ (0,2)(1,3)}, then the number of the single cosets in the double coset
Nigtitotatitatots N is at most: Wﬁl%ﬁ = % =12

The orbit of N(01021823) on {0,1,2,3} are {0,2} and {1,3}. We take a rep-
resentative from each orbit, and find to which the double cosets Ntotitotatitatatsto,
Nigtitotatitsiatstzand belong?
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Moreover, totitotetststats = (tot1tatotatotats) 1320 = t1tatotitotrtats € [01202032].
However, Ntotitolatitstatsts = Niptitotatitets € [0102132], then two symmetric genera-
tors go back to the double coset Nigt)totat1tataN, Ntptitotatitstatato = Niitstotitotita €
[0120203] two symmetric generator go to Ntotitototatots.

56. Now, we consider coset N(01023010)
However, totitotetatotito = (1,2, 3)(t1tat1totatats) = (1,2, 3)(tot1totatatyts) (1320
€ Nigtitotatotat;. Therefore, {5 takes Nigtitotatstotito go to Nigtitolatstits.

§7. [01023012] Same as 1.

58. Now, we consider the cosets stabilizer N(01023013)

N(01023013) — e} then the number of the single cosets in the double coset
NigtitotatatotatsN is at most: rrstibsmy = % = 24.

The orbit of N(01023013) on {0, 1,2 3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Ntgtiiotatstotitato,
Niotitotatatotitat1, Ntotitotetstotitste and Nigtitotatatot1tsts belong?
However, Ntgtitotatstotitsts = Nigtitotatstots € [0102301], then one symmetric gener-
ator goes back to the double coset Niptjtotetatot; N, one symmetric generator goes to
Niotytotatatotitsto, one symmetric generator goes to Nigtitotatatplifsts, and one sym-
metric generator goes to Nitgtitotatatotitsls.

59. [01023021] Same as 50.

60. Now, we consider coset N(01023023)
However, totitotatatotats = (0,2, 3)(tatitetotatats) = (0,2, 3) (t0t1t2t3t0t2t3)(3:0)
€ Nigtitotatotat:. Therefore, t3 takes Nitgtitotatatotats go to Nigtitatatotats.

61. Now, we consider the cosets stabilizer /N (01023030)

N(01023030) — {1 then the number of the single cosets in the double coset

Ntgtytotatstotato N is at most: W@%mﬁ =%
The orbit of N{01023030) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
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representative from each orbit, and find to which the double cosets Niotiiotatstotstoto,
Ntptitotatstotstot:, Nigtitotatatotstota and Nigtitotatatotatots belong?

However, Ntotitotatatotatoto = Niotitotetstots € [0102303], then one symmetric gener-
ator goes back to the double coset NiptitotatstotsN, one symmetric generator goes to
Ntiptitotatstotatots, one symmetric generator goes to Nigtitotatstotalels, and one sym-

metric generator goes to Niptitotatatotstots.

62. Now, we consider the cosets stabilizer N(01023031)

We know, totitotatatotats = (1,3, 2)(tot1tatstatatotz)(®? then
Nigtitotatatotats = Nigtitotitstoteto € Nigtilatitatatota.

N(01023031) — f¢} then the number of the single cosets in the double coset
NtotitotatatotstiN is at most: rrtomomny = & = 24.

The orbit of N(01023031} o {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotetatotstitn,
Nigtitotatatotstit, Nigtifotatatotatite and Nigtitoletatolstitas belong?

However, Ntgtitotatstotstits = Nigtitotatstots € [0102303], then one symmetric genera-
tor goes back to the double coset NtotitotatstotslN, and Niptitotatstotstito = Niatitot1tatota
€ [0121320], then one symmetric generator goes back to Ntptitat1tztatoN, one symmetric

generator goes to Nigtitolatstotatite, and one symmetric generator goes to Nigtitotatstotstits.

63. Now, we consider the cosets stabilizer V(01023032)
We know, totitotatatotats = (1,3)(0,2)(tot1tatstotatats (@123 then
Nigtitotatatotste = Nititotstatitstato € Nigtytatstotatals-
N(01023032) — fo1 then the number of the single cosets in the double coset
NtotitotatatotstaN is at most: rrimsmmmy = 2 = 24

The orbit of N(01023032) o5 [0 1,2, 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotatstotatato,
Ntotitotatstotatat:, Nitotitotatstotstaty and Nigtitotatstotstats belong?
However, Ntotitotatstotatate = Niptitotatatots € [0102303), then one symmetric genera-
tor goes back to the double coset NtgtitotatatotsV, and Nipt1totatstotatato = Ntitotatatitate
€ [0123023], then one symmetric generator goes back to Ntptitatatotets N, one symmetric

generator goes to Nt totelatotstat:, and one symmetric generator goes to Nigtitotatatotatats.
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64. Now, we consider the cosets stabilizer N(01023120)

N(01023120) — ¢} then the number of the single cosets in the double coset
NtotitotstatitatoN is at most: rrstamry = &4 = 24.

The orbit of N(®1023120) on [0 1,2 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niptitotatztitatoto,
Ntotitotatatitatot1, Ntotitotatatitetote and Ntgtitotatatitatols belong?

However, Ntigtitotatstitatoto = Niotitotatstite € [0102312], then one symmetric gener-
ator goes back to the double coset NigtitotatatiteN, one symmetric generator goes to
Ntotytotatstitetot, one symmetric generator goes to Niptitotatstiiatols, and one sym-

metric generator goes to Nitptitotatatitatots.

65. Now, we consider the cosets stabilizer N(01023121)

We know, totitolatatitats = (1,0, 3)(totitatitot1tats )33 then
Ntgtitotatstitet; = Niitotalotitptato € Nigtitatilotitats.

N(01023121) — fo} then the number of the single cosets in the double coset
Ntgtitotatatrtat: N is at most: sty = 2 = 24.

The orbit of N©1023121) op {0,1,2,8} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntotitotatatitatito,
Niptitotatatitatity, Ntotitotatstitotite and Nigttotetatitatits belong?

However, Nigtitotatstitetits = Nitotitotetstots € [0102312], then one symmetric genera-
tor goes back to the double coset Nigtitptatstotz N, and Nigtitotatstitatito = Nititotstotitots
€ [0121013], then one symmetric generator goes back to Nigt1t2i120t1t3N, one symmetric

generator goes to Nigtitotatatitatita, and one symmetric generator goes to Ntgtitotatatitat i ts.

66. Now, we consider the cosets stabilizer V (01023123)
We know, totitotatatitats = (1,0, 2)(tot1tatotatatats )29 then
Nigtitotatatitats = Ntjtatotitotstots € Niptilatolatatats.
N(01023123) — fo1 then the number of the single cosets in the double coset
Ntotitotatatitats]V is at most: [z = 3 = 24.
The orbit of N(©1023123) 5n {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Nitotitotatatitataty,
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Nigtitotatatitataty, Niotitototstitatste and Niotitotatatitatsts belong?

However, Ntotitototstitatsts = Nitotitotatstots € [0102312), then one symmetric genera-

tor goes back to the double coset NitgttotatstotaN, and Niptitotatstitatata = Niytatotitotato
€ [0120232], then one symmetric generator goes back to Niot1tatoiatstz NV, one symmetric
generator goes to Nigti1totatst;tataty, and one symmetric generator goes to Nigtitotatatytatsis.

67. Now, we consider the cosets stabilizer N(01023130)

N(01023130) — {1 then the number of the single cosets in the double coset
NtgtrtotatstitatoN is at most: rrrstasbmon = & = 24.

The orbit of N(01023180) o {0,1,2 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niotitotatstiistoto,
Niotitotatstitatoty, Niotitotetstitatots and Niptitotatst tatots belong?

However, Nigt1totatstitstoto = Ntgtitotatatits € [0102313), then one symmetric gener-
ator goes back to the double coset Nigtitotatatits N, one symmetric generator goes to
Nigtitptatstitatoty, one symmetric generator goes to Niptitotatatitstole, and one sym-

metric generator goes to Niolitotatatilalota.

68. Now, we consider the cosets stabilizer N(01023131),

N(01023131) — fo1 then the number of the single cosets in the double coset
NtotitotatatitatV is at most: rprstesmny = % = 24.

The orbit of N(1023131) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Ntgtyiotatstitatito,
Ntotitototatitatity, Ntgtitotatatitstite and Nitgtitotatstitatits belong?
However, Nigtitgtatstitstity = Niotitotatstits € [0102313], then one symmetric gener-
ator goes back to the double coset NigtitotatatitsN, one symmetric generator goes to
Ntotitotatatitatito, one symmetric generator goes to Nigtitotatatitstita, and one sym-
metric generator goes to Nitptitotatstitatyts.

69. Now, we consider coset N(01023132)
However, totitotatstitate = (1, 3, 0)(tatotatatatito) = (1,3,0) (tohtotztatotl)(1’0'2'3)
€ Nipgtitotatatat:. Therefore, ¢y takes Nigtitotqtatitste go to Nitgttolatatot;.
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70. Now, we consider coset [V(01023201),

However, tptitgtatatatot; = (1, 2, 3)(t1t3t0t2t0t1t3) = (1, 2, 3) (t0t1t2t3t2totl)(1n3,0y2)
€ Nigtitotstatot:. Therefore, t, takes Niotytotatstatot: g0 to Nigtitatatatots.

71. [01023202] Same as 26.

72. Now, we consider the cosets stabilizer N(01023203)

We know, totitotztatatots = (totitatotatitsty )23 = (totytatotatatate)(®d)
N(01023203) — [} then the number of the single cosets in the double coset
NtiotitototsiatotslV is at most: W%%Z—%ﬁ = % = 24,

The orbit of N{(01023203) o {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigt;totatatatotals,
Ntgtitototstatotst:, Nigtitotatatatotsts and Ntgtitotatstatotsts belong?

However, Nigtitotatstatotsts = Niotifotatstato € [0102320], then one symmetric genera-
tor goes back to the double coset Niyt1tgtatstato NV, and Nigtiiotatatatotsts = Nigtitstatslilo
€ [0120213], then one symmetric generator goes back to NtotitototatitsV,
Ntotitotatstatotsto = Niotitstotatsts € [0120323], then one symmetric generator goes
back to Nigtitototatats N and one symmetric generator goes back to Ntotitotatstatotsto.

73. Now, we consider coset N(01023210),
However, totitotatatetito = (1,0, 3){tat1tot1tatste) = (1,2, 3)(t0t1t2t1t0t3t0)(0'2)
€ Ntgtitotitotsto. Therefore, tg takes Nigtitolatatatity g0 to Nigtitatitotsto.

74. Now, we consider the cosets stabilizer N(01023212)
N(01023212) — [0l then the number of the single cosets in the double coset
NtgtitotatatatrtalV is at most: rorstesamy = 4 = 24

The orbit of N(01023212) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtifptotstatitato,
Nigtitototsiatitaty, Ntotitoletstatitats and Nigtitotatalatitats belong?
However, Ntotitototstatitates = Ntotitptotatat: € [0102321], then one symmetric gener-
ator goes back to the double coset Ntgt1tplatatat1 N, one symmetric generator goes to

Nigtitotatatotitaty, one symmetric generator goes to Nigtitoletatatitat:, and one sym-
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metric generator goes to Nigtitotatstatitats.
75. {01023213] Same as 25.

76. Now, we consider the cosets stabilizer N(01023230)
N(01023230) — fol then the number of the single cosets in the double coset
NtotitotatstatstolN is at most: rroimmmon = 4 = 24

The orbit of N(1023230) op {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigt;totatstatatoto,
Nigtitotatatatstot:, Nigtitotatalatatots and Niptytotatstatstots belong?
However, Nigtitotetatatstoto = Nigtitotatatats € [0102323], then one symmetric gener-
ator poes back to the double coset Ntgtitgtatstata N, one symmetric generator goes to
Ntigtitotatstatstols, one symmetric generator goes to Niptiloletstatatof,, and one sym-

metric generator goes to Nigtitotatstatatota.

77. Now, we consider the cosets stabilizer N(01023231)
We know, totitotatatatsty = (totitatotatatits) @30 = (totytati tatatots)(1:32:0)
N(01023231) — (e} then the number of the single cosets in the double coset
NtottotatatatatiN is at most: [yrolomsmy = 5 = 24

The orbit of N{1023231) op (0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niptytotatstatstiio,
Nigtitotatstotstity, Niotitotetatatatite and Niptitolatslatstits belong?
However, Ntotitototstetstity = Nigtitotatstate € [0102323], then one symmetric genera-
tor goes back to the double coset NiptitotetstatoN, and Nigtitotatstatatito = Nintitstatotats
€ [0120321], then one symmetric generator goes back to Ntotitatotstati V,
Nigtitotatstatstita = Ntitstotstotet: € [0121230], then one symmetric generator goes
back to NtgtitetitatztoN and one symmetric generator goes back to Nigtitotetatatstyts.

78. Now, we consider the cosets stabilizer [N(01023232)
We know, toti1tgtetstatsts = tot1totatatatats then
N(01023232) — [¢ (0,1)}, then the number of the single cosets in the double coset
NtotitotatatatstaN is at most: rrolomay = & = 12.
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The orbit of N(0102232) on {0, 1,2,3} are {2,3},{0} and {1}. We take a rep-
resentative from each orbit, and find to which the double cosets Nigtitotatatatziato,
Nigtitototatatatat; and Nigtiioletstatstats belong?

However, Ntgtitotatstatstote = Ntgtitotatatsta € [0102323], then two symmetric gener-
ators go back to the double coset NiptiiotataiaizN, one symmetric generator goes to

Ntotitotatatatatato, and one symmetric generator goes to Niptifotatatatstals.

79. Now, we consider coset N(01201010)
However, tot1tatotitotite = (botatitotatots) = (totrtatotitotr )b € Ntotytatotitot:. There-
fore, to takes Ntptitatotitotilo go to Niptitatotitots.

80. Now, we consider coset N(01201012)
However, tot1tgtotitotitz = (1,0, 2)(kotatitotatotz) = (1,0,2) (fotrtetitatito) M0
€ Nigtitot1tot1to. Therefore, ty takes Nitgtitototitot1te go to Niptitotitatito.

81. Now, we consider the cosets stabilizer N(01201013),
We know, tot1tatotitotits = (totitatotstatat: 1O(23) then
Nigtitototitot1ts = Nititotatitatstals € Nigtitatolstatsty.
N(©01201013) — [l then the number of the single cosets in the double coset
NtotitatotrtotitsN is at most: [rrizmemy = & = 24

The orbit of N(©1201013) 5 £0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigt,tototitotitato,
Nigtitototitotitaty, Nigtitototitotitste and Ntgtytatotitotitats belong?
However, Ntotitatotitotitats = Niotitotatstots € [0120101], then one symmetric genera-
tor goes back to the double coset Nigtitetot1tot1 N, and Nigtitatotitot1talo = Nirtotatitalata
€ [0120323], then one symmetric generator goes back to NtgtitatotatatsV, one symmetric

generator goes to Ntotitatoti1tot tata, and one symmetric generator goes to Niptitatotitotitats.

82. Now, we consider the cosets stabilizer V(01201030
We know, totitatotitotsto = totatatotatotito = totatitotatotate then
N{01201030) — f¢ (3,2 1),(3,1,2)}, then the number of the single cosets in the double
coset NtotitztotrtotatoN is at most: rrodmiomy = 5 = 8
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The orbit of N(©1201030) op 10, 1,2,3} are {3,1,2} and {0}. We take a repre-
sentative from each orbit, and find to which the double cosets Nigtitatotitotstoto and
Ntotitatotitotatots belong?

However, Niotitatotitotstoto = Nigtatatotatots = Nigtatitolatots € [0120103], then one
symmetric generator goes back to the double coset NtgtitatgtitotalV, three symmetric

generators go to Nigtitatetitotstots.

83. Now, we consider the cosets stabilizer N{01201301)

N(01201301) — (6} then the number of the single cosets in the double coset
Ntotrtatotitatot N is at most: [retaomony = 3 = 24.

The orbit of N(©1201301) o {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitatotitstotito,
Nigtitatotitatotity, Nigtitatotitatot ity and Nigtitatotitstotits belong?

However, Ntotitatotitstotity = N totltgtgtlfgto € [0120130], then one symmetric gener-
ator goes back to the double coset NigtitatotitstoN, one symmetric generator goes to
Ntgtitototytstotits, one symmetric generator goes to Ntptitatotitatotifo, and one sym-

metric generator goes to Ntgtitatot1tstot1ts.

84. Now, we consider the cosets stabilizer N(01201302),

N(01201302) — e} then the number of the single cosets in the double coset
NigtitatotatatotalV is at most: rrlmtmy = 3 = 24.

The orbit of N(01201802) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niptitatot:tatotatn,
Nigtitatotitstotaty, Niptitatatitstotats and Nigtitatotitstotats belong?

However, Ntotitototitatotats = Nigtitatotitsto € [0120130], then one symmetric gener-
ator goes back to the double coset NigtitatotitatoN, one symmetric generator goes to
Ntotitatotitstolat,, one symmetric generator goes to Nigtitatolitalotaty, and one sym-

metric generator goes to Nigtitatotitatotats.

85. Now, we consider the cosets stabilizer N (01201303)
N(01201303) — e} then the number of the single cosets in the double coset
NtgtitatotitstataN is at most: Wo—lz—"ﬂm—l =224
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The orbit of N(01201303) op {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Nitgtitatotitatotato,
Nigtitatotitatotst, Nigtitatot1tatotszte and Nigtitatotitatptsts belong?
However, Ntotitatotitatotsts = Nigtitatotitato € [0120130), then one symmetric gener-
ator goes back to the double coset Nigtitatoti1tateN, one symmetric generator goes to
Ntgtitototitstotaty, one symmetric generator goes to Nigtitetotitatotats, and one sym-
metric generator goes to Nipt1talot1tztotala.

86. Now, we consider coset N(01201310),
However, totitatotitatito = (1,3, 0)(Extatrtotitats) = (1,3,0)(tot1tatstatito) (1302
€ Nigtytatatatilo. Therefore, ¢y takes Nigtitatotitatito go to Nigtiiatstatito.

87. Now, we consider the cosets stabilizer N(01201313),
N(01201313) _ £} then the number of the single cosets in the double coset
Nigtitotot tstits N is at most: Wo—lm-";{—m—a)—i =94

The orbit of N{(01201313) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtiiatotitatitato,
Ntotitatotitatitaty, Ntotitatotitstitats and Nigtitotot,tatitats belong?
However, Ntgtitotolitstitsts = Niotitatotitaty € [0120131), then one symmetric gener-
ator goes back to the double coset Nitgtitototifat1 N, one symmetric generator goes to
Ntgtitototytatitat:, one symmetric generator goes to Ntgtifatotitatitato, and one sym-

metric generator goes to Nigtitstolitattats.

88. Now, we consider coset N(01201321)
However, totitstotitatat; = (1, 0, 3)(tatat1totatats) = (1,0, 3) (tof:ltzt:jtltotl)(1'2’0’3)
€ Ntotitatstitot;. Therefore, t1 takes Nitotitatotitstats go to Nitgtitatstitot.

89. Now, we consider the cosets stabilizer N(01201323)
We know, tot1tetotitatets = (1,3, 2)(tot1tattatitota) 1203 then
Nigtitototitatots = Nistototati1iatsty € Nitotitatitatitots.
N(©1201323) — e} then the number of the single cosets in the double coset

Ntptitototitateta N is at most: l—mm'%a—m—l = 314 =24,
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The orbit of N(012013238) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatotitstatsto,
Nigtitatotitatatats, Nigtitatotitatatsts and Nigtitatgtitatatsts belong?

However, Ntotitototitatatats = Nitptitotatstols € [0120132], then one symmetric genera-
tor goes back to the double coset Ntotitatotitot1 IV, and Nigtitetotitatatsts = Nigtatotatitats
€ [0121310], then one symmetric generator goes back to Ntotitat1t3t1£oN, one symmetric

generator goes to Ntgt1tatot1tatetsts, and one symmetric generator goes to Nigtitatot1talatats.

90. Now, we consider the cosets stabilizer N(01202030)

N(01202030) — fe} then the number of the single cosets in the double coset

NtgtitoatotatotatoN is at most: Wmlé‘{—,lm,l =2 =24

The orbit of N{01202030) o5 {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntotitatotatotstoto,
Nigtitototototatoty, Niotitototatotatote and Nigtitatotatotstots belong?
However, Ntptitatotatotatoto = Nigtitatotatots € [0120203], then one symmetric gener-
ator goes back to the double coset NtgtitatotatotsV, one symmetric generator goes to
Ntgtitatotatotstot:, one symmetric generator goes to Nigtitetotatolstots, and one sym-
metric generator goes to Niptitatotatotatots.

91. Now, we consider the cosets stabilizer /NV(01202031),
We know, totytatotatotats = (totitatatatatots)(10(23) then
Nigtitatptatotsts = Niitotglotatat1tz € Niglytatatatsiots.
N{01202031) — {el then the number of the single cosets in the double coset
Ntottatotatotsti N is at most: rymimmimmy = 5 = 24

The orbit of N(01202031) o5 {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatotatotst:to,
Nigtitatotatotstitr, Ntotitatotatotstits and Ntgtitototatotatits belong?
However, Nigtitototatotatits = Nigtitatotatots € [0120203], then one symmetric genera-
tor goes back to the double coset NigtitatotototalV, and Nigtitatotatotstits = Ntitotatatsiats
€ [0123230}, then one symmetric generator goes back to Ntot)tatstatsteV, one symmetric

generator goes to Ntot;tatotatolstite, and one symmetric generator goes to Nigtitatotatotatty.
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92. [01202032] Same as 55.
93. [01202120] Same as 47.

94. Now, we consider the cosets stabilizer N(01202123)

We know, totitatotatitats = (1,0, 2)(tot: tatatotatot: ) (@23 then
Ntgtitatgtatitots = Nijtotstotitatits € Niotitatstotatol:.

N(01202123) — (¢}, then the number of the single cosets in the double coset
NigtytztotatitataN is at most: rrolavkry = 3 = 24.

The orbit of N{©1202123) o {0,1,2,3} are {0}, {1}, {2}, and {8}. We take a
representative from each orbit, and find to which the double cosets Ntgtitatotatitatato,
Ntotitatotatitataty, Ntotitatotatitatste and Nigtitototatitotats belong?

However, Nitgtitatotatitatats = Nigtitatotat1tz € [0120212), then cne symmetric genera-
tor goes back to the double coset NigtitatotatitaN, and Niotitatotatitatsts = Niytatsiot1tsts
€ [0123020], then one symmetric generator goes back to NtptitatstotatoV, one symmetric

generator goes to Ntgttetotatitatst:, and one symmetric generator goes to Nigliiatotatitatato.

95. Now, we consider the cosets stabilizer N(01202130),

We know, totitatotatitato = (1,0)(3,2)(totatatstitatots) @33 then
Ntotitatotatitaty = Niytotatatotatite € Nigtitatstitatots.

N(01202130) — e}l then the number of the single cosets in the double coset
NtotitatotatitatoN is at most: rraormmy = 2 = 24.

The orbit of N(©1202130) on {0/1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nitgtitatotatitstoto,
Ntottototatitatoty, Niotitototatitatote and Nigtitatotatitatots belong?

However, Ntgtitatotatitatoto = Ntotitetotatits € [0120213], then one symmetric genera-
tor goes back to the double coset Nigtitatotat1t3 N, and Nigtitatotatitatots = Niitotstatotats
€ [0123120], then one symmetric generator goes back to NigtitatstitatoN, one symmetric

generator goes to Nigtitatotatitstot:, and one symmetric generator goes to Niptitatotatiistots.

96. [01202131] Same as 72.
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97. Now, we consider the cosets stabilizer N{(01202132)
We know, tgtitatotatitsts = (1,3)(0,2)(tot1tatatatotit3)%%) then
Niotitototatitsts = Niatototitatatot; € Nigtitatatototita.
N(01202132) — [} then the number of the single cosets in the double coset
NigtitototatitstaN is at most: W{g}%.[mrl =2 =24

The orbit of N(01202132) on (0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatotatiistato,
Nigtitatotatatatats, Nigtitatotatitatate and Nigtitatotat1tztats belong?
However, Ntotitatotatitstate = Nigtitotototits € [0120213], then one symmetric genera-
tor goes back to the double coset Ntotitatotat1tz N, and Nigtitatolatitsiats = Nistotatitatsto
€ [0123201], then one symmetric generator goes back to Ntpt1tatstatot1V, one symmetric

generator goes to Nigtitatotatitstaty, and one symmetric generator goes to Niplilalolatitatats.

98. Now, we consider the cosets stabilizer N(01202310),
tottatotetatito = (1,3)(2, 0)(totrtatatatatot: ) (PDBO) = (1,0, 2)(totitatrtatstats)H20)
N(01202310) — {1 then the number of the single cosets in the double coset
NtotatatotatatrtoN is at most: Tty = 4 = 24.

The orbit of N(01202310) o (0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntptitatotatatitoto,
Ntotitototatatitot1, Niotitetotatstitots and Nigtitatotatstitols belong?

However, Nigtitatototstitoto = Niptitetotatsts € [0120231], then one symmetric genera-
tor goes back to the double coset Ntotitatotatat1 NV, and Nigtitatotatstitots = Nistatitatolits
€ [0121320], then one symmetric generator goes back to Ntgt1tatitatatoN, Ntotitatotatstitots
= Ntytatotatstato € [0121312), then one symmetric generator goes back to Ntgtitotitstita N

and one symmetric generator goes back to Ntptitatoiatatitot.

99. Now, we consider coset N(01202312)
However, totitatotatstite = (1,3, 2)(b1tstatotatato) = (1,3, 2)(fots tatstitats)(H30)
€ Nigtitatstitats. Therefore, to takes Nitottotptatatita g0 to Nigtitatstitats.

100. Now, we consider the cosets stabilizer N(01202313)

N(01202313) — [} then the number of the single cosets in the double coset
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NighitstotatatitsN is at most: rrsimmismy = & = 24

The orbit of N(©1202313) o5 (0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitatotatatitsto,
thtltztotgt;}tltstl, Nitptitototatstitats and Nitgtitatolatatitsts belong?
However, Ntotitotototstitais = Niotilatotatsts € [0120231], then one symmetric gener-
ator goes back to the double coset Ntgtitatotatsti N, one symmetric generator goes to
Ntotitatotatstitat:, one symmetric generator goes to Nigtitalotatatitatp, and one sym-
metric generator goes to Ntgtitatotatstitsts.

101. Now, we consider the cosets stabilizer N(01202320)

N(01202320) — fe1 then the number of the single cosets in the double coset
NtotattotatstatoN is at most: ryrissny = & = 24.

The orbit of N(01202820) op {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatotatstatoto,
Nigtitatotatatetot:, Niotitatotatstetota and Nigtitototatstatols belong?

However, Niptitatolatastatoto = Nigtitatotatsts € [0120232), then one symmetric gener-
ator goes back to the double coset N tot1tatototsta N, one symmetric generator goes to
Ntgtytotolatatatot:, one symmetric generator goes to Ntgtitatotatstatots, and one sym-

metric generator goes to Nigtitatotatstatots.
102. [01202321] Same as 66.

103. Now, we consider the cosets stabilizer N(01202323)

N(01202323) — fel then the number of the single cosets in the double coset
NtotitatotatatatsN is at most: [y = % = 24.

The orbit of N(01202323) op {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Ntotitatotetatatsto,
Nigtitototatatatsty, Niotitatotatstatate and Nigtitatotatatetsts belong?
However, Ntgtitatototstatsts = Nigtitatotatsts € [0120232), then one symmetric gener-
ator goes back to the double coset NigtitatotatstedN, one symmetric generator goes to
Ntgtitatotatatatst;, one symmetric generator goes to Nigtitalotatstatalo, and one sym-
metric generafor goes to Nitgtitatgtatatatats.
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104. [01203020] Same as 25.

105. Now, we consider coset JN(01203021),
However, {pt1tatptstplat; = (2, 0, 3)(tot1tstotatots) = (2,0, 3)(t0t1t2t0t3t0t2)(2’3)
€ Nigtitatotstota. Therefore, £; takes Nitgt1fototstotat: go to itself Niptitatotstoty.

106. Now, we consider the cosets stabilizer V{01203023),
We know, totitatotatotats = (totitatstotatots)®) then
Nigtytatotatotets = Niotitatatotstots € Nigtitatstotalots.
N(01203028) — fe} then the number of the single cosets in the double coset
NtotitatotatotatsN is at most: rrihomy = % = 24

The orbit of N(01203023) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niptitatotatotatato,
Ntgtytototatotatsty, Ntotitalotatolatsts and Nitptiiatptatotatsts belong?
However, Niglitatotatotatats = Nigtitatotatots € [0120302], then one symmetric genera-
tor goes back to the double coset NigtitatotstoteN, and Ntgttatotatotatasta = Nigtitatatotsto
€ [0123020], then one symmetric generator goes back to Ntgt1tatstotatoN, one symmetric

generator goes to Ntgtitatotatotatato, and one symmetric generator goes to Niptitatotatolatst.

107. Now, we consider the cosets stabilizer N(01203030),

We know, tot1talotatotato = (1,3)(2,0)(tot1tatatotatitz) @1(23) then
Ntgtytototatotsto = Ntitotatatitatots € Niptitatatotatita.

N(01203030) — fe} then the number of the single cosets in the double coset
NtohittotstotatoN is at most: rrrimwmmy = 5 = 2.

The orbit of N(©1203030) on {0 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niptitatotatotstoto,
Niotitatotstotstot:, Nigtitetotstotstole and Nigtitatotstotatots belong?

However, Niptitatotstotatoto = Niotitatotatota € [0120303), then one symmetric genera-
tor goes back to the double coset Nigtitatotztota N, and Nigtitaiotatotatots = Niitotatatiisto
€ [0123021], then one symmetric generator goes back to Ntgtitatstotat1V, one symmetric

generator goes to Nigtitototatolatole, and one symmetric generator goes to Nigtitatotstotstots-
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108. Now, we consider the cosets stabilizer N(01203031)

N(01203031) — [¢} then the number of the single cosets in the double coset
Ntotitatotstotaty N is at most: rratasorny = % = 24.

The orbit of N©1203031) o5n {01 2,8} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niptitatotatotatito,
Nitot1tototstotstity, Niotitatotstotstits and Nigtitatotstotstits belong?

However, Nigtitatotatotstits = Nigtitatotatots € [0120303], then one symmetric gener-
ator goes back to the double coset NigtitatotstolsdV, one symmetric generator goes fo
Ntotitototstotatits, one symmetric generator goes to Niptitetotstotstito, and one sym-

metric generator goes to Nigtitatotatotatitso.

109. Now, we consider the cosets stabilizer N(01203032)

Ny(01203032) — fel then the number of the single cosets in the double coset
Ntotitatotstotsts N is at most: rrratamny = & = 24,

The orbit of N(01203032) op 0,1,2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Nigtitatotstotstatn,
Ntotitatotstotstat:, Ntotitototstotatzts and Nigtitatotstotatats belong?
However, Ntgtitatotatotatats = Nigtitatotatots € [0120303], then one symmetric gener-
ator -goes back to the double coset NigtitotolztotaN, one symmetric generator goes to
Ntot1tototatolstets, one symmetric generator goes to Nigtiiatoistotatato, and one sym-
metric generator goes to Nigtitatotatoiatats.

110. Now, we consider the cosets stabilizer N(01203210)

N(01203210) — fel then the number of the single cosets in the double coset
Niotitatotstatats N is at most: rystasemmy = & = 24.

The orbit of N(1203210) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatotstatot:to,
Ntgtitototatatotit, Ntotitatotstatotite and Nigtitatotatatoti1ts belong?

However, Nigti1tototstatotits = Niotitalotsteto € [0120321), then one symmetric gener-
ator goes back to the double coset NigtitatotstatolN, one symmetric generator goes to

Niptytatotatatotits, one symmetric generator goes to Ntptitatgtatatotity, and one sym-
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metric generator goes to Nitgtitalotatatotils.

111. Now, we consider the cosets stabilizer N(01203202),
We know, totitatotatetota = (1,2, 3)(fotitatatitatotz)t*2) then
Nigtitototatatots = Nitgtstitotatatot:s € Nigtitatatitatots.
N(01203202) - [} then the number of the single cosets in the double coset
NtotatatotstatotzN is at most: rriemay = 4 = 24

The orbit of N(01203202) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niptitatotstatotato,
Nitgtitatotatatolaty, Niotitototatatolats and Nigiitatolstatotats belong?
However, Ntgtitatotatatotate = Ntgtitatotstote € [0120320], then one symmetric genera-
tor goes back to the double coset Nigt)tatotstotdV, and Nigttatolatatotat: = Nigtat1tatataty
€ [0123130], then one symmetric generator goes back to Nigt1tatat1tatolV, one symmetric

generator goes to Ntot;tatotatalotats, and one symmetric generator goes to Nigtitatotstatotata.

112. Now, we consider coset IN{01203203)
However, tot;tatotatatots = (2, 3,0)(tat1totatatots) = (2, 3,0)(t0t1t2tot3t2to)(2’0)
€ Ntotitatotatoto. Therefore, t3 takes Niptitototatatots go to itself Nigtitatotstato.

113. Now, we consider the cosets stabilizer N(01203210),
We know, tot1tatotatatito = (1,3)(0, 2)(tot1totitatstot: (1302 then
Nigtitatotatatito = Nigtgtotatotitats € Nigtitatitotstots.
N(01203210) — fe1 then the number of the single cosets in the double coset
Ntotitatotatat1toN is at most: W}%‘mﬂ =294

The orbit of N(©1203210) 51y {0 1,2 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatgiztatifato,
Nigtitototatatitots, Ntotitatotatetitots and Ntgtitatotatattgts belong?
However, Ntgtitototstatitoto = Niotitetotstats € [0120321], then one symmetric genera-
tor goes back to the double coset Ntpt1tatotstotaN, and Nigtitatotstatitots = Ntatstotatot,ts
€ [0121230], then one symmetric generator goes back to NtgtitatitatatoN, one symmetric

generator goes to Nigtlytototatatitot1, and one symmetric generator goes to Nigtitatotatats tota.
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114. Now, we consider the cosets stabilizer N (01203212},

N(01203212) — [} then the number of the single cosets in the double coset
Ntgtitatotatatita N is at most: sty = 5 = 24.

The orbit of N(©1203212) op (1 2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niptitatotstatitato,
Nigtitatotatatitaty, Niotitatotstatitats and Niotifototstattats belong?

However, Ntgtitatotatatitats = Nigtitatotstat; € [0120321)], then one symmetric gener-
ator goes back to the double coset Nigtitatotatat; N, one symmetric generator goes to
Ntgtitatotstatiiats, one symmetric generator goes to Ntgtitalotatetitaty, and one sym-

metric generator goes to Nigtifalotatatitals.
115. [01203213] Same as 45.
116. [01203230] Same as 72,
117. [01203231] Same as 81.

118. Now, we consider the cosets stabilizer N(01203232),
We know, tot1tatotatatats = (totitatatitatite) 329 then
Nigtitatotatatsts = Niilatolotatatst: € Niptitatatitstito.
N(01203232) — {6} then the number of the single cosets in the double coset
Ntgt tatotatotato N is at most: W"T%Wl =294

The orbit of N{01203232) o (0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntptitatotatatstalo,
Nigtitototstatataty, Ntotitatolatatstats and Nigtitatotatatstats belong?
However, Nigtitatotatatstate = Niotitatotstets € [0120323], then one symmetric genera-
tor goes back to the double coset Nt tatotztoto N, and Niptitatotatatatot; = Nitytatotatatats
€ [0123131), then one symmetric generator goes back to Ntgtitatst1tst1N, one symmetric

generator goes to Ntgtitatolstatatet:, and one symmetric generator goes to Ntgt1tatotatatstats.

119. [01210120] Same as 43.
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120. Now, we consider the cosets stabilizer N(01210123)
We know, totitatitotitats = tolatitatolatits then
N(01210123) — ¢ (9 1)}, then the number of the single cosets in the double coset
NtotitatitotatataN is at most: rrottvbramy = 3 = 12

The orbit of N(1210123) on {0 1,2,3} are {2,1}, {0} and {3}. We take a rep-
resentative from each orbit, and find to which the double cosets Ntgtitatiiotitatato,
Ntgtitotitotitetat, Nigtitatitotitetstsand belong?
Moreover, totibatitotitats = (1,2, 0)(tatatatitstatato)®) = totitstitotatato € [01213230]
and totitatitotitats = (1,0, 2)(tot1tatatatitats) (103 = tatotats tatotat: € [01232123].
However, Nitotitotitotitetsts = Ntotitatitotits € [0121012], then one symmetric genera-
tor goes back to the double coset Ntgt1tatitot1t0V, and Niptitatitotitatato = Nigtitatitatsts
€ [0121323] one symmetric generator goes to Nigtitatitatats. Niotitalidotitataty =
Ntgtitotitotits € [0123212] two symmetric generator go to Nitgtitotatatita.

121. Now, we consider the cosets stabilizer N(01210130),

N(01210130) — fe} then the number of the single cosets in the double coset
Ntoti1tatitot1t3toN is at most: W‘Tﬁﬂlm = -13 = 24.

The orbit of N(©1210130) o £0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatitotitatato,
Niotitotitotitatots, Ntotitetitoti1tatote and Nigtitatitotitatots belong?

However, Ntotitatitotitstoto = Nigtitotitotits € [0121013], then one symmetric gener-
ator goes back to the double coset NiptitatitotisN, one symmetric generator goes to
Ntotitatitot1tatots, one symmetric generator goes to Nigtitotitotitstots, and one sym-

metric generator goes to Nigtitatitotitatols.
122. [01210131] Same as 65.

123. Now, we consider the cosets stabilizer N(01210132),
N(©1210132) — fe1 then the number of the single cosets in the double coset
NtotitatitotitataN is at most: rslavbraay = 3 = 24,

The orbit of N(©1210182) on {0 1,2 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nitpt1tatitot:tztato,
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Ntgtitotitot1tatety, Nigtitatitot1tstats and Niptitatitot1tstats belong?

However, Nigtitotitotitatota = Ntotytatitotits € [0121013], then one symmetric gener-
ator goes back to the double coset Nigtitatitot1¢3V, one symmetric generator goes to
Ntotitotitot1tatets, one symmetric generator goes to Niptiiatitot1tstato, and one sym-

metric generator goes to Nigtitatitotitatats.

124. Now, we consider the cosets stabilizer N(01210301),
We know, totitatitotatots = tatstotatelilots = tatotifotatatato = f1fataiatitotitz then
N(01210300) — fe (0,2)(1,3),(0,3,2,1),(0,1,2,3)}, then the number of the single cosets
in the double coset Ntotitatitotatots N is at most: isvwsony = & = 6

The orbit of N©1210301} on {0,1,2,3} is {0,1,2,3} then Nigtitatitotstotits =
Ntotqtatitotato € [0121030], then four symmetric generators go back to the double coset
Ntgt, tatitotatoN

125. Now, we consider coset N(01210302),
totitotitolslots = (1,3,2)(t2t1t2t0t3t0t1) = (1,3,2)(t0t1t0t2t3t2f:1)(0’2) € Ntgtitotatataty.
Therefore, to takes Niptitatitotatols go to Nigtitotatatats.

126. Now, we consider the cosets stabilizer [V (01210303),

We know, toti1tatifotatots = (totitatatitotato)13)(20) then
Nigtqtatitgtstots = Nitatstotitslatite € Nigtiiatatitotato.

N(01210303) — e} then the number of the single cosets in the double coset
NtotatatatottotsN is at most: rrrotambmmy = & = 24.

The orbit of N(01210303) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatitotstotsto,
Nigtitatitotstotaty, Ntotitatitotstotate and Nitptitotitotatotsts belong?

However, Ntgtitatitotatotsts = Niotitatotatats € [0121030], then one symmetric genera-
tor goes back to the double coset NigtitototatotalV, and Nigtitatitotatotsts = Niatstotitztats
€ [0123103], then one symmetric generator goes back to Ntgtitaotstitotz N, one symmetric

generator goes to Nigtitatitotstotsto, and one symmetric generator goes to Nigtitatitotatotsts.
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127. Now, we consider coset N(01210310)
HOWCVEI', totitatitolatito = (1: 0, 2) (t3t1t0t2t0t1t3) = (1, 0, 2)(t()tltzt;;tgtltg)(z’o’a)
€ Nigtitatatotito. Therefore, tg takes Nitotitotitotatito go to Ntptitatatatito.

128, Now, we consider the cosets stabilizer N(01210312),

N(01210312) — fe} then the number of the single cosets in the double coset
NtotitatitotatatV is ab most: rrrsibsray = 2 = 24.

The orbit of N(©1210312) 51 {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatitotatitato,
Niotitatitotatitaty, Ntotitatitotatitats and Nigtitatitotaztitats belong?

However, Nigtitat1totstitats = Nigtitetitotsty € [0121031], then one symmetric gener-
ator goes back to the double coset Ntptitatitotat1 N, one symmetric generator goes to
Niotitatitotstitats, one symmetric generator goes to Ntgtiiatitotstitaty, and one sym-

metric generator goes to Nigtitatitotatitats.

129. Now, we consider the cosets stabilizer N(01210313)

N(01210313) — fo1 then the number of the single cosets in the double coset
NtotrtatatotstitaV is at most: rrtemy = 2 = 24.

The orbit of N(©1210313) o5n {0, 1,2 3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Nigtitatitotatitato,
Ntgtitotitotatitats, Ntgtitatitotstitats and Ntotitatitotattats belong?
However, Ntgtitotitotstitsts = Nigti1tatitotst; € [0121031], then one symmetric gener-
ator goes back to the double coset Nigtitat1totsti N, one symmetric generator goes to
Ntotitatitotstitats, one symmetric generator goes to Nigtitetitotstitsto, and one sym-
metric generator goes to Nigtiistitotstitata.

130. Now, we consider the cosets stabilizer N(01212030)
N(01212030) — fe} then the number of the single cosets in the double coset
NtotitatitatotstolN is at most: mrriamomy = 3 = 24

The orbit of N(01212030) 5p {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitatitatotatoto,
Niptitatitatotatol:, Ntotitatitatotstots and Nigtitatitetotatots belong?
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However, Nigtitatitatotstots = Nigtitatitatots € [0121203], then one symmetric gener-
ator goes back to the double coset Ntgtitatitatotz /N, one symmetric generator goes to
Ntotitot  tototstots, one symmetric generator goes to Nitgtitatitatoiatots, and one sym-

metric generator goes to Nigtitati1tatotatots.

131. Now, we consider the cosets stabilizer N(01212031)

We know, totitatitatotaty = (0,1)(2, 3)(fotitatatotatits)(1033) then
Nigtitattatotsty = Nijtotstatitstots € Niotitatatotatita.

N(©1212031) — {o1 then the number of the single cosets in the double coset
Ntgtytotitatptsti N is at most: W(‘T‘I%‘!’er = %5 =24,

The orbit of N(01212031) on (0 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niptitptitatotatito,
Niotitotitototatity, Ntotitatitatotstite and Nigtitatitototst;ts belong?

However, Ntotitatitatotstity = Nigtitatotatats € [0121203], then one symmetric genera-
tor goes back to the double coset NitgtitatotatotaV, and Nigtitatitatotatita = Nititotstatiiaty
€ [0123021], then one symmetric generator goes back to Ntgtitatatotat1 N, one symmetric

generator goes to Niptitatitztotat1to, and one symmetric generator goes to Nigti1tat1tatotatits.

132. Now, we consider the cosets stabilizer N{01212032),
N(01212032) — fe} then the number of the single cosets in the double coset
Nigtytatitatotsta N is at most: W&%’%mrl =2 =94

The orbit of N(©1212032) op {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatitatotstato,
Nigtitotitatotataty, Ntgtitatifatotatate and Nigtiiatitatotstats belong?
However, Ntotitotitototstats = Nigtitatitatots € [0121203], then one symmetric gener-
ator goes back to the double coset NtotitatitototslV, one symmetric generator goes to
Nigtitatitatotstaly, one symmetric generator goes to Niglitatitatotstats, and one sym-

metric generator goes to Nipti1iatitatotatats.

133. Now, we consider the cosets stabilizer [N(01212130)
We know, toti1tatitati1tsto = tolatitatiataty then

N(01212130) — o (2,1)}, then the number of the single cosets in the double coset
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NtotitatitatatatoN is at most: rsibroy = 5 = 12.

The orbit of N(©1212130) o {0,1,2,3} are {2,1},{0} and {3}. We take a rep-
resentative from each orbit, and find to which the double cosets Ntiptitatitatitatoto,
Niotitotitatitstots and Ntgtitatitattstots belong?

However, Ntotitatitatitatoto = Niototitatitets € [0102323], then one symmetric gener-
ator goes back to the double coset Ntgtitati1tati1t3N, one symmetric generator goes to

Ntotitotitatitstots, and two symmetric generators go to Niptitatitatitatots.

134. Now, we consider coset N(01212131)
However, totitotitatitat; = (tot3t2t3'l:2t1t3) € Niptitatqtataty.
Therefore, t1 takes Ntgtitat1tatitaty go to itself Nigtilatitatats.

135. [01212301] Same as 113.

136. Now, we consider the cosets stabilizer N(01212302)
N©1212302) — fo1 then the number of the single cosets in the double coset
NiotitatitatstotaN is at most: WM'T“{'%—@-, =% -2

The orbit of N(©1212302) on {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtiiatitetatotato,
Nigtitatitotatolaty, Ntotitotitetatotets and Nigtilatiiatstotats belong?
However, Niptitatitatatotate = Nigtitatitatato
€ [0121230], then one symmetric generator goes back to the double coset Nigtitat1tatatoN,
one symmetric generator goes to Ntgtitatitetatolats, one symmetric generator goes to

Ntotitotitatstotats, and one symmetric generator goes to Nipttatitatatolaty.
137. [01212303] Same as 45.
138. [01212310] Same as 8.
139. Now, we consider the cosets stabilizer JN(01212312)

We know, tot1tatitatatite = (fotitatitatatots)(13)(20) then
Ntgtitatitatatits = Niotstotstitolat; € Nigtitotitalatols.
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N(01212312) . [} then the number of the single cosets in the double coset
Ntotitatitatatita ]V is at most: [rrimmy = 3 = 24.

The orbit of N(©1212312) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nitgtitatitatstitato,
Ntgtitot totatitat, Niglitotitatat tote and Nigtitat1tatatitets belong?

However, Nigtitotitatstitats = Niptitatotatats € [0121231], then one symmetric genera-
tor goes back to the double coset NtgtitatotatotaN, and Nigtitatiiatatitats = Niatstotsiitole
€ [0121320], then one symmetric generator goes back to Ntgt1tat:tstzto N, one symmetric

generator goes to Ntgtitatitetstiteto, and one symmetric generator goes to Nigtitptitotstitats.

140. Now, we consider coset N(01212313)
tot1tat1totatits = (lotatatstotsty) = (totltgtltgtlt;;)(l’a) € Nigtitotitatitz. Therefore, i3
takes Nitgtytati1tatatits go to itself Nigtilotitatits.

141. Now, we consider the cosets stabilizer N(01212320)

N(01212320) — [} then the number of the single cosets in the double coset
NigtitatitotstatoN is at most: ol = 2 = 24.

The orbit of N(01212320} oy {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Ntgtitatitatatatoto,
Nigtitotitatstatot:, Niptitotitatatatots and Niptitatitatatatots belong?
However, Ntgtitatitetstototo = Ntptitetitatste € [0121232], then one symmetric gener-
ator goes back to the double coset NiptitatitatztaN, one symmetric generator goes to
Nigt1tatitatstatote, one symmetric generator goes to Nigtitatitetstatots, and one sym-
metric generator goes to Nigtitatitotatatat,.

142. Now, we consider the cosets stabilizer N(01212321),
We know, totitatitatataty = (1,3, 2)(tot1tatatztitet; )23 then
Niptitot totatat; = Nitgtetatitatotste € Nipttatatatiiat,.
N(01212321) — e}, then the number of the single cosets in the double coset
Ntotitatitatatati N is ab most: (i) = 2 = 24.

The orbit of N{(01212321) on {0 1,2,8} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitofitatstat;ty,
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Nigtitotitatztatity, Nigt1totitotatatite and Nigtitatitatatot ts belong?

However, Ntgtitotitotatotity = Niotitatitatsts € [0121232], then one symmetric genera-
tor goes back to the double coset NigtjtatotatotaV, and Nigtitati1totatat s = Niglatztitziats
€ [0123212], then one symmetric generator goes back to Ntptitotstatit2/N, one symmetric

generator goes to Ntptitati1tatstatito, and one symmetric generator goes to Nigiiiatitatstatits.

143. Now, we consider coset N(01212323),
tot totitatstats = (tototatitatits) = (fotitatatatsty)>3) € Nitotitatatatst:. Therefore, t3
takes Nigtitat1tatatots g0 to Nigtitatatatsl;.

144. Now, we consider the cosets stabilizer N(01213030)

N(01213030) — fe} then the number of the single cosets in the double coset
NtotutatutstotstoN is at most: rrrotamimy = & = 24.

The orbit of N(©1213030) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatitstotatoto,
Ntotitotitatotstot:, Ntotitatitstotstote and Nigtitatitstotatots belong?

However, Nigtitatitatotstoto = Niotitetitatots € [0121303], then one symmetric gener-
ator goes back to the double coset Ntgtitatitatotz N, one symmetric generator goes to
Ntotitotitatotatote, one symmetric generator goes to Ntgtitatitatotstots, and one sym-

metric generator goes to Nigtitatitstotstot;.

145. Now, we consider coset N (01213031)
However, totitotitatotaty = (2, 3, 0) (totztatltatltz) = (2, 3, 0) (totltgtltgtot;;)(z's)
€ Niptitat1tatots. Therefore, ¢ takes Nigtitotitatotsts go to Niptitatitalots.

146, Now, we consider the cosets stabilizer [N(01213032)
N(01213032) — fol then the number of the single cosets in the double coset
NitotitatitatotsteN is at most: W""%‘W’T =294

The orbit of N{01213032) on 0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niotytatitstotstaty,
Ntgtitatitatotstats, Niotitatitstotatats and Nigtytatitatotstats belong?
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However, Ntgtitotitatotstats = Nigtitatitstots € [0121303], then one symmetric gener-
ator goes back to the double coset NiptitatitatolzN, one symmetric ‘generator goes to
Ntgtitat1tstotataty, one symmetric generator goes to Nigtifetitstotatats, and one sym-

metric generator goes to Nitptitatitatptatats.
147. [01213201] Same as 98.
148. [01213202] Same as 62.
149. [01213203] Same as 139.

150. Now, we consider coset N (01213213)
However, totitotitatetits = (1,2, 3)(totatitatatite) = (1,2, 3)(t0t1t2t1t3t2t1)(2'1)
€ Nigtitot1tstat:. Therefore, t3 takes Nitptitatitstatits go to itself Nigtitati1tstats.

151. [01213230] Same as 120.

152. Now, we consider coset [V (01213232)
However, toti1talitstatsts = (tot2t1t3t1t3t1) = (t0t1t2t3t2t3t2)(2’1) € Ntgtitatatatsts. There-
fore, t3 takes Nigtitatitstatsly go to Niglitatstatats.

153. [01230201] Same as 94.

154. Now, we consider the cosets stabilizer N(01230202)

N(01230202) — fe} ' then the number of the single cosets in the double coset
NtotitstatotatotaN is at most: rrrolssbmay = 5 = 24.

The orbit of N(01230202) on {0, 1,2, 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatatotatotato,
N totitatstotatotat:, Niptitotatotetotats and Niptitotatotatotats belong?

However, Ntotitatstotatotata = Nigtitatstotato € [0123020], then one symmetric gener-
ator goes back to the double coset Nitgt;tatatotatoN, one symmetric generator goes to

Niptitetstotatolaty, one symmetric generator goes to Nigtitatstolatolets, and one sym-
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metric generator goes to Nitgtitetstotatotats.
155. [01230203] Same as 106.

156. Now, we consider the cosets stabilizer N(01230210},

N01230210) — fe}, then the number of the single cosets in the double coset
Ntot:tatalotatrtoN is at most: rratasbmy = 4 = 24.

The orbit of N©1230210) on [0, 1,2 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgt1tatsiotatitato,
Nigtitotatotatitot:, Nigtitatstotetitots and Nigtitetstotatitots belong?

However, Ntgtitotstotatitoty = Nigtitatatotat: € [0123021], then one symmetric gener-
ator goes back to the double coset Nigtitatstotat1 N, one symmetric generator goes to
Ntotytatstotatitots, one symmetric generator goes to Ntotiiatstotatifots, and one sym-

metric generator goes to Nigtitatatotatitots.
157. [01230212] Same as 107.
158. [01230213] Same as 131.

159. Now, we consider coset NN (01230230)
However, totitatstotatste = (1,3, 2) (t1tatotstatats) = (1,3, 2)(t0t1t2t1t3t0t1)(1’3’2'0)
€ Nigtitolitstot:. Therefore, tg takes Niotitatatotataty go to Nigtitatitstots.

160. [01230231] Same as 63,
161. [01230232] Same as 46.

162. Now, we consider the cosets stabilizer N(01231010)
We know, fot1tatstitotito = titotatatotitots then
N©1231010) . fo (0,1)(2,3)}, then the number of the single cosets in the double coset
Ntotitatatitotito]N is at most: rrrimsiomoy = 3 = 12,

The orbit of N{01231010) oy (0, 1,2,3} are {0,1} and {2,3}. We take a repre-
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sentative from each orbit, and find to which the double cosets Ntotitatstitotitoto, and
Nitgt1tatsttolitots belong?

However, Nigtitatstitotitoto = Nitotstatotitp € [0102323], then two symmetric gen-
erators go back to the double coset Ntptitatatitot1 N, two symmetric generator go to
Niotitatstitotiiota.

163. Now, we consider coset [N (01231012)
However, tot1tatgtitotite = (2, 3, 0)(t1tot3tot1t2t3) = (2, 3, 0) (tot1t2t1tot3t2)(1'0)(2’3)
€ Nigtitatitotats. Therefore, to takes Nigtitatstitotita go to Nigtitati1totats.

164. Now, we consider the cosets stabilizer N(01231013),
N(01231013) — o1 then the number of the single cosets in the double coset
NtgtytotstitotitsN is at most: W‘ﬁ%mﬁ =2

The orbit of N(O1231013) o [0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nityt;tatstitotitato,
Ntgtitotstitotitsts, Niotitotstitotitats and Nigtitatatitotitsts belong?
However, Niptitatstitotitsts = Niotitatstitot; € [0123101], then one symmetric gener-
ator goes back to the double coset Ntgtitatatitoti N, one symmetric generator goes to
Nigtitotstitot1tate, one symmetric generator goes to Ntgtitatatitotitato, and one sym-

metric generator goes to Niptitatatitotitats.
165. [01231039] Same as 126,

166. Now, we consider the cosets stabilizer N(01231031)

N(01231031) — fe1 then the number of the single cosets in the double coset
Nigtitatatitotst1 N is at most: IW“’—II%L’TTI = 2{* = 24,

The orbit of N(O1231031) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitatstitotstito,
Nitotitatstitotatity, Nitotitatatitotstite and Nigtitatstitotatits belong?

However, Ntotitatatitotstits = Ntotitatatitots € [0123103], then one symmetric gener-
ator goes back to the double coset Ntgtitatztitots N, one symmetric generator goes to

Niotitatstitotatits, one symmetric generator goes to Nigtitatstitotstite, and one sym-
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metric generator goes to Nigtitatstitotatits.

167. Now, we consider the cosets stabilizer N(01231032)
We know, tot1tatstitotsts = (totitatatatstots)02) then
Ntgtitotstitotsts = Nitgtotitatitstato € Nigtitatatatstot.
N(01231032) — [e}  then the number of the single cosets in the double coset
NtotitatstitotstalV is at most: rrsissiomy = 4 = 24.

The orbit of N(©1231032) op 0,1 2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitatstitotstato,
Ntotitatstitotstets, Nigtitotstitotatats and Nitptitatatitotatots belong?

However, Ntotitatstitotatots = Nigtitatstifots € [0123103], then one symmetric genera-
tor goes back to the double coset Nitgtitatotatota N, and Nigtitatatitolatato = Nigtot1tstatats
€ [0123230], then one symmetric generator goes back to Nigt1tatatotatolV, one symmetric

generator goes to Ntgtitatstitotstat, and one symmetric generator goes to Ntptitatstitotsiats.

168. Now, we consider the cosets stabilizer N(01231201)
N(01231201) = {1 then the number of the single cosets in the double coset
Ntotytatatitatots N is at most: rriaony = 3 = 24

The orbit of N{1281201) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatatitatotito,
Nigtitotatitototity, Nigtitatatitatot1te and Nigtitatatitatotits belong?
However, Ntotitotatitetotits = Niotitatatitato € [0123120], then one symmetric gener-
ator goes back to the double coset Ntgtitatstitato/N, one symmetric generator goes to
Nigtitotstiiatotity, one syminetric generator goes to Niptiiatstitetotity, and one sym-

metric generator goes to Nigtitatatitatotits.
169. [01231202] Same as 50.
170. [01231203] Same as 95.

171. [01231301) Same as 3.
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172. [01231302] Same as 111.

173. Now, we consider the cosets stabilizer N(01231303),
N(01231303) — e} then the number of the single cosets in the double coset
Ntotitotstitatots N is at most: Wﬁ%ﬁﬂ =2_24

The orbit of N©1231303) o5y {0,1.2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntotitatstitstotsto,
Ntotitotatitatotaty, Niotitotatitatotste and Nigtitatatitstotsts belong?
However, Ntotitatstytstotsts = Niptitatstitato € [0123130), then one symmetric gener-
ator goes back to the double coset NiptitatstitatoN, one symmetric generator goes to
Ntotitatatitstotsts, one symmetric generator goes to Niotitetstitstotsty, and one sym-

metric generator goes to Nipt1latstitatotats.
174. [01231310] Same as 118.

175. Now, we consider coset (01231312}
However, tot1totati1tstite = (totzhtgtgtzts) = (tot1t2t1t3t1t3)(1’2) € Ntgtitotitstits. There-
fore, to takes Nitgtitatatitatita go to Nigtitatitstita.

176. Now, we consider coset N(01231313)
However, tot1tatatitstits = (tolatitatstats) = (totitatitatits)h? € Ntotitatitstits. There-
fore, t3 takes Nigtitatstilatits go to Nigtitatitsisits.

177. Now, we consider the cosets stabilizer N (01231320}
We know, totitatstitstato = totatotitstitote then
N(01231320) — (¢ (0,2)(1,3)}, then the number of the single cosets in the double coset
NigtitatatitstetgN is at most: TN(_MI%IIWOI = %4 =12,

The orbit of N(01231320) oy {0,1,2,3} are {0,2}, and {1,3}. We take a rep-
resentative from each orbit, and find to which the double cosets Nigtitstatitstatoto,
Ntotitatstitstatot:, and belong?

However, Ntottatstitatetots = Niotitatatstats € [0123132], then two symmetric genera-

tors go back to the double coset NtgtitatstitstalN, and two symmetric generator go to
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Niptitotattatatoty.

178. Now, we consider the cosets stabilizer N(01231323),
N(01231323) — ¢} then the number of the single cosets in the double coset
NtgtitatstitatataV is at most: [rrimmmy = 5 = 24

The orbit of N(©1231323) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niptitatatitstatsto,
Nigtitotatitstataty, Niptitatatitstetate and Nigti1tatatitatatsts belong?
However, Ntgtytatatitstatats = Ntotitatatitsty € [0123132], then one symmetric gener-
ator goes back to the double coset Ntptifatst1tate/N, one symmetric generator goes to
Nigtitatstitatatsts, one symmetric generator goes to Niptitatatitsztatsty, and one sym-

metric generator goes to Nigtitatstiisiatst.

179. Now, we consider coset [N (01232010),
However, tot;tatatatotito = (1,3, 0)(tatotatatitstz) = (1,3,0)(tot1totatstato) 1023
€ Nigtitolatataty. Therefore, tg takes Nigttatslatotity go to Nitptitotatstatp.

180. Now, we consider coset N{01232012),
However, totitatstatotite = (1,3, 0)(tatatotitotats) = (1,3, 0)(tot]_tgt;;tgt]to)(l‘z’o'a)
€ Nigtitatatatite. Therefore, to takes Nigtitatatatotite go to Nigtitatatatito.

181. [01232013] Same as 97.

182. Now, we consider the cosets stabilizer N(01232020)
N(01232020) — (¢}, then the number of the single cosets in the double coset
NtotitatatototatoN is at most: W“’Jf%lml —U_9

The orbit of N(01232020) o {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitotatatotatoto,
Niptitotstatotetot:, Ntotitotstatotatots and Nigtitotstatotatots belong?
However, Ntotitatatatotatoto = Niptitatstatots € [0123202], then one symmetric gener-
ator goes back to the double coset Nigtitatstatole/N, one symmetric generator goes to

Nigtytatatatolatota, one symmetric generator goes to Nigtitetstotolatots, and one sym-
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metric generator goes to Ntgt)tatstatotatols.

183. Now, we consider the cosets stabilizer N(01232021)
N(©1232021) — [} then the number of the single cosets in the double coset
Nigttatstatotati N is at most: rorlsimmy = 5t = 24

The orbit of N(©123202) 5 {0 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatstatotatsto,
Ntgtitatatotolatit, Nigtitotatatototite and Nigtitotstatotatts belong?
However, Niotitotatalotatits = Ntotitatstalots € [0123202], then one symmetric gener-
ator goes back to the double coset NtgtitatstaloteN, one symmetric generator goes to
Niotitatatatotatits, one symmetric generator goes to Ntgtitatstatotetits, and one sym-

metric generator goes to Nigtitatztatotatsto.

184, Now, we consider the cosets stabilizer N (01232023)

N(01232023) — fol then the number of the single cosets in the double coset
NtotrtatstatotatsN is at most: rrrstasioy = & = 24.

The orbit of N(©123203) on {0,1,2, 3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Nitgt1tatstatotatsto,
Ntotitatatatotatsty, Ntotitotatototatats and Nitotitotatetotatsts belong?
However, Nigtitotatatototats = Niotitetstatote € [0123202], then one symmetric gener-
ator goes back to the double coset NitytitatatototaN, one symmetric generator goes to
Ntgtitatstototatste, one symmetric generator goes to Ntgtitotslatolatst:, and one sym-
metric generator goes to Nipt)tatatatotatsto.

185. Now, we consider coset /(01232101)
However, tot1tatstatitots = (2,0, 3)(tatstitotitats) = (2,0, 3)(totatatstatot:) (1203
€ Niotitatatatoty. Therefore, ¢ takes Nigtitotstotitot; go to Nigtitatatatots.

186. Now, we consider coset N(01232102)
However, totitatatatitols = (2,1, 3)(tatitatatatot:) = (2,1, 3)(t0t1t2t1t0t3t1)(2'0'3)
€ Ntotitatitotst:. Therefore, ty takes Niotitatstatitats go to Nigtitetitotsts.
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187. Now, we consider coset [V(01232103),

However, totitatatatitots = (2,3, 0)(trtotstitatito) = (2, 3,0)(totitatotatots WO G)
€ Nitgtitatotstot:. Therefore, £3 takes Nigtitatatat;tots go to Niptitatotatot;.

188. Now, we consider the cosets stabilizer N(01232120)

N(01232120) = {¢} then the number of the single cosets in the double coset

NtotitatatatrtatoN is at most: rrismoy = 3 = 24.

The orbit of N(©1232120) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtiiztatatitatoto,
Nitotytatatatitatots, Nigtitatstatitetote and Nigtifatsiatitatots belong?

However, Nigtitotatatitatoto = Nigtitolstatita € [0123212], then one symmetric gener-
ator goes back to the double coset NtptitatatatitaN, one symmetric generator goes to
Ntgtitatstoti1tatota, one symmetric generator goes to Nipt1tatatatiiaiot:, and one sym-

metric generator goes to Ntgtitatatatitatota.
189. [01232121] Same as 142.
190. [01232123] Same as 120.
191. [01232301] Same as 167.
192. [01232302] Same as 91.

193. Now, we consider the cosets stabilizer N(01232303)
N{01232303) . fo} then the number of the single cosets in the double coset
NtotatatatatstotsN is ot most: rrrmmemy = 2 = 24

The orbit of N(01232303) o {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntpt1iatstatsiotato,
Ntotitatatatatotst, Ntotitetstatatotsts and Niptitalstatstotsts belong?
However, Ntgtitatstetstotats = Ntgtitatstotsto € [0123230], then one symmetric gener-

ator goes back to the double coset NigtitatstatstolV, one symmetric generator goes to
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Ntotitatatatatotats, one symmetric generator goes to Nigtitelatatatotat:, and one sym-

metric generator goes to Ntptitatstatatotsto.

194. Now, we consider the cosets stabilizer N(01232310),
We know, totitatstatstito = totstotitotitats then
N{01232310) — fe (0, 2)(1,3)}, then the number of the single cosets in the double coset
NigtytatatatstatoN is at most: rrolmy = 4 = 12,

The orbit of N(01232310) op {0,1,2,3} are {0,2} and {1,3}. We take a repre-
sentative from each orbit, and find to which the double cosets Ntgtitatatatstitoto, and
Ntgtitatstotstitots belong?

However, Ntotitatstatstitoto = Niptitatstatsty € [0123231], then two symmetric gen-
erators go back to the double coset Niptitatstatsti N, two symmetric generafor go to
Ntotitatstatstitots.

195. Now, we consider coset N(01232312)
However, tot1tatatotatito = (totstitatitats) = (botitatitatats)(132) € Nigtitotitatsts. There-
fore, to takes Nigtitatstatatite go to Nigtitatitatats.

196. Now, we consider the cosets stabilizer N(01232313)
We know, totitatatatstits = (1,3, 2)(bot1tat1tatitate)(102) then
Nigtitotatatatits = Nigtitati1tat1tate € Niotitoti1tst1ists.
N(©1232313) — ¢} then the number of the single cosets in the double coset
NtotytatatatatrtsN is at most: rrisemy = % = 24

The orbit of N{01282313) on {0,1,2,8} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgt)tatatatstiitato,
Ntotitotstotstitaty, Ntotitatstotstitsts and Nigtitqtstatatitsts belong?
However, Nigtitetatotstitsts = Nigtitatstatst; € (0123231], then one symmetric genera-
tor goes back to the double coset Nigt1tatatatst1 V, and Nigtitatatatatitsts = Nigtotitatitata
€ [0121313], then one symmetric generator goes back to Nitgtitati1tzti1ts N, one symmetric

generator goes to Niptitatatatat1tst, and one symmetric generator goes to Ntptytatstatstitsto.
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197. Now, we consider the cosets stabilizer N(01232320)
We know, totitotslatstaty = fotitstatstatsto then
N{01232320) — fe (0,2)(1,3)}, then the number of the single cosets in the double coset
NtgtattstatstatoN is at most: sty = 5 = 12

The orbit of N{©1232320) o {0,1,2,3} are {0}, {1} and {2,3}. We take a rep-
resentative from each orbit, and find to which the double cosets Nigtitatatatataloto,
Niotatotatatatatoty, and Nigtitatatatstatots belong?
However, Ntotitatstatstatoto = Niotitatatatats € [0123232], then one symmetric gener-
ator goes back to the double coset NigtitatatetziaV, one symmetric generator goes to

Ntotitatatotatatots, and two symmetric generator go to Nigtitatstatatatots.

198. Now, we consider coset N(01232321),
However, tgt)latatotatat; = (t0t2t1t2t3t1t3) = (t0t1t2t1t3t2t3)(1’2) € Nigtitotitstats. There-
fore, ty takes Ntptitatstatstat: go to Niptitatitatats.

199. Now, we consider the cosets stabilizer V(01213101
N(©@1213101) — e}l then the number of the single cosets in the double coset
Nigtitotitstitoty N is at most: ]ﬁ(fﬁ'%!imﬁ =294

The orbit of N{01213101) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nitgt1tatitstitotiio,
Ntgtitotitatitotity, Ntotitatitatitotite and Nigt1tatitatitotits belong?
However, Nigtitotitstitotits = Ntgtitetatatito € [0121310], then one symmetric gener-
ator goes back to the double coset Ntgtitot1tatitolV, one symmetric generator goes to
Ntotitotitatitotite, one symmetric generator goes to Ntotitetitatitotits, and one sym-
metric generator goes to Nigtitatitatitotito.

200. Now, we consider the cosets stabilizer N(01213102)
N(01213102) — fe} then the number of the single cosets in the double coset
NtgtitstitstrtotalV is at most: rrrolsiimy = 4 = 24.

The orbit of N(01213102) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niotitatitstitotato,
Ntgtitatitatitotaty, Nigtitotitatitotets and Nigtitatitatitotats belong?
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However, Ntotitotitstitotats = Nigtitetitatito € [0121310], then one symmetric gener-
ator goes back to the double coset Nigt;totitsti1tolV, one symmetric generator goes to
Ntgtytatitst1totot;, one symmetric generator goes to Niotitatitstitotats, and one sym-

metric generator goes to Nitgtitatitztitotato.
201. {01213103] Same as 89.

202. Now, we consider the cosets stabilizer N(01213120),

N(01213120) — {e}, then the number of the single cosets in the double coset
Nigtitatitat1tatoN is at most: Wmlz_j\ﬂamﬂ = 213 = 24,

The orbit of N{(01213120) o {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtiigtitatitatoto,
Ntotitotitatatatoty, Nitgtitatitatitotote and Niptitatitatitotots belong?

However, Nigtitatitstitetoto = Niptitatitstite € [0121312], then one symmetric gener-
ator goes back to the double coset Nigtitatitst1taN, one symmetric generator goes to
Ntotitotitatitotot:, one symmetric generator goes to Ntgtitetitstitatots, and one sym-

metric generator goes to Nigtitatitatiiatots.

203. Now, we consider the cosets stabilizer N(01213121),
We know, totiteti1tatitat; = totatitstatstits = fotatatatitatsta then
N(01213121) — (¢ (3,2,1),(3,1,2)}, then the number of the single cosets in the double
coset Ntotrtatitatitztr N is at most: ryrolawsry = 3 = 8

The orbit of N(©1213121) on {0, 1,2,3} are {3,1,2} and {0}. We take a repre-
sentative from each orbit, and find to which the double cosets Nigtitotitatitat o and
Nigtitatytatitotits belong?
However, Nigtitoti1tatitat1t; = Niptalitatatsts = Niglatatetitets € [0121312], then three
symmetric generators go back to the double coset Nipt1tat1tsti1toN, one symmetric gen-

erator goes to Nigtilatitstitatito.

204. [01213123] Same as 98.
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205. Now, we consider the cosets stabilizer N(01213130)
N(01213130) — fe1 then the number of the single cosets in the double coset
Nitgtytot tat tatoN is at most: Wm'%!m—[ =2 =94

The orbit of N(01213130) on {0,1,2 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niptitatitstitsioto,
Nitotitotitatitstot:, Ntgtitetitatitslots and Niptitatitatitstols belong?
However, Niptitatitstitatoty = Niptitetitsztits € [0121313], then one symmetric gener-
ator goes back to the double coset Nigtitetitsti1t3N, one symmetric generator goes to
Ntotitat1tatitatot1, one symmetric generator goes to Niptitetitstitatots, and one sym-

metric generator goes to Ntgtitatitatitsiots.

206. Now, we consider coset N{(01213131),
However, tot1tatitst tsts = (totgtltatztgtg) = (t0t1t2t3t1t3t1)(1’2) € Ntgtitotstitat;. There-
fore, t; takes Nitptitatitatitsts go to Nigtitotatitats.

207. [01213132] Same as 196.
Length 9.

1. Now, we consider the cosets stabilizer N(010102302)

N(010102302) — (o) then the number of the single cosets in the double coset
Ntot:totitotatatotz N is at most: [rmbnomon = 2 = 24.

The orbit of N(010102302) o {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgttotitotatstotaty,
Ntotitot1totatatotat:, Ntotitotitotatatotats and Niptitotitotatstotats belong?

We know, tot1totitotatatots = (1,0, 3)(tot1tatitot tatats )12,

Ntgttotitotatatots = Nistotitotstotatito.

Ntotitoti1tototatotaty = Ntatotitotatotat; € [01210132], then one symmetric generator
goes back to NigtitatitotitataV.

Moreover, Ntotitotitotatstotats = Niotitotitotatsto € [01010230], then one symmetric

generator goes back to the double coset Ntigti1fotitotatstolN, one symmetric generator
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goes to Nigtitotitotatstotat1, and one symmetric generator goes to Nitotitotitolatslolais.

2. Now, we consider the cosets stabilizer N(010102303)

N(010102303) — fe} then the number of the single cosets in the double coset
NtgtrtotitotatstotalV is at most: rrrsmmdasony = 4 = 24.

The orbit, of N(010102303) on (0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotitotatstotsto,
Niotitotitotatstotsty, Nigtitotitotatstotats and Nigtitotitotatatotsts belong?

We know, tot1totitotatatots = (1,0)(2, 3)(tot1tatitotattatn) 302,

Ntgtitot1totatstots = Niatgtitatatotatits.

Ntgtitotitotatstotats = Ntatstitstatotst; € [01210312], then one symmetric generator
goes back to NigtitatitotatitaN.

We know, tot1totitotatstots = (totrtatitotitatots) (B0,

Ntotrtotitotatstots = Ntstotatotatotitato.

Ntotitoti1totatstotsty = Nistotatotatotits € [01212130), then one symmetric generator
goes back to NigtitotitatitztgN.

Moreover, Niotitotitotatstotsts = Ntotitotitotatzte € [01010230], then one symmetric
generator goes back to the double coset Ntgtiloti1fotatatolV, and one symmetric genera-
tor goes to Nigtitotitotatatotals.

3. Now, we consider coset JV(010102320)
However, totitotitotatstato = (1,3, 0)(tatotstatotatsts) = (1,3, 0)(totltztstltstzts)(l’0’2’3)
€ Nigtitotstitstats. Therefore, ty takes Niptitotitotatatato go to Nigtitatstitztats.

4. Now, we consider the cosets stabilizer N(010102323)
We know, totitotitotatatats = titotitobtatatats = tatotatotstatytaty
= tatitatrtatatotato = totatotatotatitats = titatitatitatotate then
N(010102323) — (¢ (0,1),(0,3),(1,3),(0,3,1),(0,1,3)}, then the number of the single

cosets in the double coset
NtgtytotitotatstatsN is at most: W‘ﬁl%lmﬁ =% _yq
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The orbit of N(010102323) on {0,1,2,3} are {2}, and {0,1,3}. We take a rep-
resentative from each orbit, and find to which the double cosets Ntotitotifotatstatsto,
Ntotitotitotatstatats, and belong?

However, Ntotitotitotatatatsty = Niotitotitotatsta € [01010232), then three symmetric
generators go back to the double coset NtgtitotitotatatalV, and one symmetric generator
goes to Nigtitotitotatatatsta.

5. Now, we consider the cosets stabilizer Jv(010120130),
We know, totitotitatotitato = tatatatatotatstits then
N(010120130) — (¢ (0, 2)(1,3)}, then the number of the single cosets in the double coset
Nigtitotitatot1tstoV is at most: Wﬁ‘a’f—zlm,-l =2 =12

The orbit of N(010120130) op {0, 1,2, 3} are {0,2}, and {1,3}. We take a repre-
sentative from each orbit, and find to which the double cosets Nigtitgtitatotitstoto, and
Ntotitotitatotitatoty belong?
However, Ntgtitot1tatotitatoto = Ntotitotitatotits € [01012013], then two symmetric gen-
erators go back to the double coset Ntgt;totitatot1t3N, and two symmetric generator go
to Niolitotitatotiialots.

6. Now, we consider the cosets stabilizer N(010120132)

Jy(010120132) — [e}  then the number of the single cosets in the double coset
NiotitotitztotitstalV is ab most: rymbmmay = 3 = 24.

The orbit of N(010120132) op [0 12,8} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niptifotitatotitstato,
Ntgtitotitatotitatatr, Nigtitotitatotitatate and Nigtitotitatoti1tatats belong?

We know, totitotitatotitats = (1, 2)(0, 3) (fat1tot1 tatatotata) 202,

Ntotitotitatotitstes = Nigtalatatotatstito.

Niotitotitotatstotsto = Nigtatstatotetsts € [01012103], then one symmetric generator
goes back to NigtifotitatitotaN.

We know, totitotitatot1tate = (1, 3,2) (totlt0t1t2t1t3t2t3)(1’0’3),
Ntgtitotitatotitate = Nigtatotatitatstyts.
Niptitotitototatotsts = Niototototitotst; € [01012132], then one symmetric generator
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goes back to NtptitotitatitsiaN.

Moreover, Ntgtitotiiatotitatate = Niotitotiiatot s € [01012013], then one symmetric
generator goes back to the double coset Nigtitotitatot1¢3V, and one symmetric genera-

tor goes to Nigtitotitatotitatat;.

7. Now, we consider the cosets stabilizer N(010120301)

N(010120301) — fel then the number of the single cosets in the double coset
Ntotitotitatotstots N is at most: rrmbvamem = & = 24.

The orbit of N(010120301) on {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgt1tot1t2t0tatal1lo,
Ntgtitotytototatotits, Ntotitotitatotstotrts and Nigtitotitatotatot:ts belong?

We know, totitotitatotsiots = (1, 3)(2,0)(fot1totitatatytato) 1023,

Ntgtitotitatotstot: = Nietotolotstatotsta.

Ntotatotitotatstotite = Ntototatotstitots € [01012312], then one symmetric generator
goes back to Nitpt1totitatstiiadV.

We know, totitotitatotatots = (1,0, 3)(fot1tatotastatotrts) 0%,

Niptitgtitatotatots = Ntstotatatitotstols.

Niotitotitotatstotits = Nistotatatitetstyp € [01203201], then one symmetric generator
goes back to Ntotitetotatatot1 V.

Moreover, Ntpotitgtitototatotits = Niptitotitatotato € [01012030], then one symmetric
generator goes back to the double coset NiptitotitatotatyN, and one symmetric genera-
tor goes to Nigtitotitetotatotito.

8. Now, we consider the cosets stabilizer N(010120302)
NV(010120302) — fe} then the number of the single cosets in the double coset
NtotitotrtatotatotaN is at most: rrommmaosony = 3 = 24

The orbit of N(010120302) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigt1totitatotstotato,
Ntottoti1tatotatotaty, Nigtitotitatotstotats and Niptitatitetotatotets belong?
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However, Nitotitotitatotstotets = Niotitolitotetsto € [01012030], then one symmetric gen-
erator goes back to the double coset NtgtitotitatotatoN, one symmetric generator goes
to Ntotitgti1tatotstotat:, one symmetric generator goes to Nigtitptitetotatotats, and one

symmetric generator goes to Nipt1iotitatotatolato.

9. Now, we consider coset N (010120303)
However, tot1totitatotstots = (titatitatitatot1) = (tot1totztot2t3to)(1'3’0) € Nigtitotatolataty.
Therefore, 3 takes Nitgti1tot1tatotstols go to Nigtitotatolatsto.

10. Now, we consider coset JN(010120310)
However, tot1tot1tatotatito = (1,2)(3,0)(t1tstitatitatots) = (1, 2)(3, 0)(tot1tot1tat tsto) ¥
€ Nigtitotitotitsto. Therefore, tg takes Nitgtitotitatotatito go to Nigtitotitatitsto.

11. Now, we consider the cosets stabilizer N(010120313)

N(010120313) — fe} | then the number of the single cosets in the double coset
Nigtitotitatotatits N is at most: rymammy = 5 = 24.

The orbit of N{(010120313) on (0 1,2,38} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgt1tot1tatotstitato,
Nigtitotitatotstitat:, Nigtytotitototatitgte and Nigtitotitatotstitats belong?

We know, tot1totitatotstats = (1,2, 3)(totrtotitatitstate).

Ntotitot, tatotstits = Ntottotitatitat1ts.

Niotitotatatotstitata = Nigtitotitotitat: € [01012131], then one symmetric generator
goes back to Nitgtytotitat1tat1N.

Moreover, Ntotitotitatotatitats = Ntgtitotitatotsty € [01012031], then one symmetric
generator goes back to the double coset Nigtitotitatotat; N, one symmetric generator

goes to Nigtitotitatotatitat, and one symmetric generator goes to Nitgtitotitatotatiiato.

12. Now, we consider the cosets stabilizer (010120320
N(010120320) — fe} then the number of the single cosets in the double coset
NtotitotitatotstatoNV is at most: W@‘%ﬁ—oﬂ =2 =9

The orbit of N{(010120320) on (5 1.2 3} are {0}, {1}, {2}, and {3}. We take a
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representative from each orbit, and find to which the double cosets Ntotitptitatotatatoto,
Ntgtitotitatotstatot1, Nitgtitot1tatotatatota and Nitgtitotitatotsiatots belong?

We know, totitotitatotatato = (1, 0)(2, 3)(tot1tatstot1tatato) 102,

Ntgtitgtitetotstato = Niototitotatotatits.

Nigtitotitatotatatota = Ntatotitotatotsty € [01012131], then one symmetric generator
goes back to Ntpt1totitotitatalV.

Moreover, Nigtitotitatotstatoto = Nigtitotitatolats € [01012032], then one symmetric
generator goes back to the double coset NiptitptitatotstolV, one symmetric generator

goes to Niptitotitatotatatoti, and one symmetric generator goes to Nigtitotitatotatatots.

13. Now, we consider the cosets stabilizer N(010120321),
N(010120321) — fe} then the number of the single cosets in the double coset
Ntgtitottototstat1 N is at most: W%m =2 _94

The orbit of N(010120321) op {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitot1tatotatatito,
Niotitot1tototstat1ty, Nigtitotitatotstatits and Nigtitotitetotatatits belong?
We know, tot1tot1tatotstaty = (tot1tatitatotatots) a3,
Nigtitotitatotatats = Ntplotatatstottots.
Ntotitotitatotatotits = Nigtotstotstotity € [01212030], then one symmetric generator
goes back to NigtitatitatotatoN.

Moreover, Nigtitotitatotatatits = Nigtitotitatolats € [01012032], then one symmetric
generator goes back to the double coset Ntgtitot1tatotataV, one symmetric generator

goes to Ntgtitotitatotslatitp, and one symmetric generator goes to Niptitotitatotstatits.

14. Now, we consider coset N(010121030)
However, totitotitatitotato = (1,0, 3) (tototitatstotsti) = (1,0,3)(t0t1t2t1t3t0t3t2)(1’2)
€ Nigtitetitatotste. Therefore, to takes Ntgtitotitatitotato go to Nigtitatitatoizte.

15. Now, we consider the cosets stabilizer N(010121031)

N(010121031) — fe} then the number of the single cosets in the double coset
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NtotutotrtstitotstilV is at most: rormbmimmy = % = 24.

The orbit of N(010121031) on {0 1,2, 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigt1tot1tatitotatito,
Ntotitotitatitotatitl, Niotitotitatitotatits and Nigtitotitatitotstits belong?

We know, totitotitat:totats = (1,2, 0)(totitatatytotitaty) (L0,

Nigtitotitatitotats = Ntytotstatotitotato.

Ntgt1totitatitotstito = Ntatotslototitole € [01231013], then one symmetric generator
goes back to NitgtitatstitotitalV.

Moreover, Nigtitotitatitotstits = Niplitotitatitols € [01012103], then one symmetric
generator goes back to the double coset NigtitotitatitotslV, one symmetric generator

goes to Ntgtitotitatitotatits, and one symmetric generator goes to Ntotitotitetitotat ta.
16. [010121032] Same as 6.

17. Now, we consider coset N (010121031)
However, tot1totytatitotats = (1,3)(2,0)(¢atotatotrtatotz) = (1,3)(2,0)(tot1tats tatitata)H?
€ Nigtitatitstitote. Therefore, t; takes Nitptitotitatitotat: go to Nigtitatitatitota.

18. Now, we consider coset N (010121032),
However, totitoti1tatitotata = tot1toti1iattato.
Therefore, to takes Nigtitoti1tatitotate go to itself Nigti1totitattaty.

19. Now, we consider the cosets stabilizer N(010121303)

N(010121303) — fe} then the number of the single cosets in the double coset
Ntotitot:tatatatotsN is at most: rrmbmmomy = & = 24.

The orbit of N(010121303) 51 10, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotitatitatotato,
Nigtitotr1Eatitatotaty, Ntotitotitatitatotsts and Nitglitotitetitstotsts belong? We know,
tot1tot1tatatatots = (1,2, 3)(tot1tatitatotataty ) (120,

Nigtitot1tatitstots = Ntitatotatotitstota.
Nigtitotitetitstotate = Niytototatotitsto € [01212032], then one symmetric generator
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goes back to NitgtitotitatotsiaN.

We know, totitotitattatots = (1,3, 0)(tottat1tatatotat: )2,

Ntgtitotitatitstots = Nigtitatitatatotsts.

Ntotitotitatitatolsts = Niotitstitatatots € [01212302], then one symmetric generator
goes back to NigtitatitatatotalN.

Moreover, Ntgtitotitatitatotats = Ntotitotitatitzte € [01012130], then one symmetric
generator goes back to the double coset NtgtitotitetitstoV, and one symmetric genera-
tor goes to Nigtitottatitatotsto.

20. Now, we consider the cosets stabilizer N{010121310),
N(010121310) — fel then the number of the single cosets in the double coset
Ntotitotrtstitatrtol is at most: [ymbmmon = 5 = 24

The orbit of N(010121310) o {0, 1,2,3} are {0}, {1}, {2}, and {8}. We take a
representative from each orbit, and find to which the double cosets Ntgt1igt1t2t1tat1t0to,
Ntotitotitatitstitots, Niotitotitatitstitots and Ntotytotitetitstitots belong? We know,
tobrtobrtatatstito = (2,0, 3)(fot1totatotatotits) (102,
Nigtitotitat1tatito = Niotpiot tatatalpls.
Ntotitot1tatitatitots = Nigtotetitatstato € [01020301)], then one symmetric generator
goes back to Ntgtitpiatotstot1 V.
Moreover, Nitgtitotitatitatitoto = Niotitotitetitat; € [01012131], then one symmetric
generator goes back to the double coset Nigtitotitatitat1 NV, one symmetric generator

goes to Nigtitotitat tatitots, and one symmetric generator goes to Nigtitotitatitatitots.
21. [0101211312] Same as 11.

22. Now, we consider coset N (010121313)
However, totytotitatitatits = (tatitatatatatot:) = (totrtatotatotats )30 € Nitgtitatotototsts.
Therefore, t3 takes Nigtilotitatitatits go to Nigtitatotatolat;.

23. Now, we consider the cosets stabilizer V(010121320),

N(010121320) — fe} then the number of the single cosets in the double coset
NtgtitotitatitstatoN is at most: l—mﬁlf%km-l =2 _2q
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The orbit of N(010121320) 55 £ 1,2, 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitat1tatitatatoto,
Ntgtitotitatitatatots, Niotitotitatitstatote and Nigtitotitotitatatots belong?

However, Ntotitot1tatitstatoto = Nigtitotitatitste € [01012132], then one symmetric gen-
erator goes back to the double coset Nigtifopt1tatitstalV, one symmetric generator goes
to Ntgtitotitatitatatots, one symmetric generator goes to Ntptiiotitatitsiatots, and one

symmetric generator goes to Niptitotitatitatatotsa.

24. Now, we consider the cosets stabilizer N(010121321)

N(010121321) — {6} then the number of the single cosets in the double coset
Ntotitotitatitatati N is at most: rrrmheny = 4 = 24.

The orbit of N(010121321) oy {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgt1totitat1iatatito,
Nigtitotitot1tatet 1t1, Nigtitotitatitatatits and Nigtitotitatitatatits belong? We know,
totrtot1tatitataty = (1,3, 0)(fot1tatot tatatats)(20),

Ntigtitotitatitatat: = Niatilotatitsiotsto.

Nigtitotitatitatatito = Niotitotatitatots € [01201323], then one symmetric generator
goes back to NiptitatotitatatsN.

We know, totitotitattatats = (1,2, 3)(totitat: toty tatety )12,

Nigtitotitatitatat; = Niotatitatotatstots.

Nigtitotitatitatatits = Ntototitatotatato € [01210130], then one symmetric generator
goes back to Nigtitati1tot t3toN.

Moreover, Ntgtitotitatitatatits = Niotitotitatitsts € [01012132], then one symmetric
generator goes back to the double coset NitgtitotitatitstedV, and one symmetric genera-

tor goes to Nigtitotitatitalatsis.
25. [010121323) Same as 6.

26. Now, we consider the cosets stabilizer JV(010123020)

N(010123020) — fe} then the number of the single cosets in the double coset

NipgtitotitatstotatolV is at most: Wﬁ’(%lmr] = 21—4 = 24.
The orbit of N(010123020) o £ 1,2,3} are {0}, {1}, {2}, and {3}. We take a
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representative from each orbit, and find to which the double cosets Nigtitot1tatatotatoto,
Niotitatitatstotatot:, Nigtitotitatstotatoty and Nigtitotitatstotatots belong?

We know, totitotitatatotato = (1,3, 0)(totitotatotitotaty)(HOH32).,

Nigtytotitatstotato = Ntitotitstitotitat.

Ntgtitotitatstotatotys = Nijtotitstitolita € [01020103], then one symmetric generator
goes back to NtotitotatotitotalN.

Moreover, Ntgtitotitatstolatoto = Niotitotitatstote € [01012302), then one symmetric
generator goes back to the double coset NtiptitotifatstotaN, one symmetric generator

goes to Ntgtitotitotatotatots, and one symmetric generator goes to Nigtitotitatatotatots.

27. Now, we consider the cosets stabilizer N(010123021)

N(010123021) — fe} | then the number of the single cosets in the double coset
Ntotitotitatatotzts NV is at most: rrobmamany = & = 24.

The orbit of N(010123021) on {0, 1,2, 3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Ntgtitgtitatstotatito,
Nigtitotitatatototity, Nigtitotitatstotat1te and Nigtitotitatsiotatits belong?
However, Ntotitotitetatotetits = Niotitotitatatots € [01012302], then one symmetric gen-
erator goes back to the double coset NigtitotitotstoteN, one symmetric generator goes
to Ntgtitotitatstotatity, one symmetric generator goes to Ntptitotitatstototiis, and one
symretric generator goes to Ntgtitotitatstotatils.

28. Now, we consider the cosets stabilizer N(010123023)

N (010123023} — fc} then the number of the single cosets in the double coset
NtotitotrtatatototsV is at most: [wromammy = 4 = 24.

The orbit of N(010123028) o5 {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitot1tatatotatsto,
Ntgtitot1tatstotataty, Niotitotitatstotatate and Nigti1totitatatotatsts belong?

We know, totitotitatatotats = (1,3)(2, 0)(tot1tatotitotatots ) 1230,

Nigtitgtitatstotats = Niitstatitatitolita.

Ntotytoti1tatstotatsta = Niitstelitatitot; € [01201030], then one symmetric generator
goes back to NitgtitatotitotatolV.

Moreover, Niptitotitotstotatats = Nigtitotitetaiots € [01012302], then one symmetric
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generator goes back to the double coset NtgtitotitatatoteN, one symmetric generator

goes to Ntptitotitatatotatato, and one symmetric generator goes to Nigtitot1tatatotatsts.

29. Now, we consider the cosets stabilizer N (010123030)
We know, totitotitetatotsto = toti1tatitotstatats then
N(010123030) — f¢ (0, 2)}, then the number of the single cosets in the double coset
NtgtitotatatstotatoN is at most: oy = 3 = 12.

The orbit of N(©10123030) on [0 1,2,8} are {0,2}, {1} and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitot1tatstotatoto,
Ntgtitotitatatotstots Niotitotitetstotatots and belong?

However, Ntgtitot1tatatotstoto = Nigtitotitatatols € [01012303], then two symmetric
generators go back to the double coset NigtitotitatstotsV,

We know, totitotitatatotsto = (fot1tatatatstatot: ) (1320,

Niotitotitatatotsto = Niitstotetotatotits.

Ntotitotytatstotstots = Ntitstototototots € [01232320), then one symmetric generator
goes back to NtgtitotstetstatoV, and one symmetric generator goes to Nigtitotitatatotatols.

30. Now, we consider coset N (010123031)
However, oty tot1tatatotsts = (1,0)(2, 3)(tatatotat1tatits) = (1,0)(2, 3)(totstatitstitato)H203)
€ Nigtitotitstitaty. Therefore, t) takes Niptitotitatstolat: go to Nigtitetitatiiato.

31. Now, we consider coset N(010123032)
However, tptitotitatstotats = (t2t3t0t3t2t1t3to) = (totltztltotlt;;tz)(3'1)(0’2)
€ Ntotitat1totitste. Therefore, to takes Niptitotitatatotats go to Niptitatiiotitsts.

32. Now, we consider coset N (010123101)
However, totitotitatstitots = (folototatatitots) = (tot1t0t2t1t3tot1)(3’1)(0’2)

€ Ntotitotatitatots. Therefore, ¢; takes Nitotitotitetstitot: go to Niotitotatitatots.

33. [010123120] Same as 7.
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34. Now, we consider coset IV (010123123)
However, tot1totitatatitats = (1,3, 2)(totstotatitstat:) = (1,3, 2)(t0t1t0t2t3t1t2t3)(3’1)
€ Ntytitptetatitats. Therefore, t3 takes Nigtitotitatstitaty go to Nigtitptatatitata.

35, Now, we consider the cosets stabilizer N(010123130)

N(010123130) — fel then the number of the single cosets in the double coset

NtotatotitatstatstoN is at most: rrmbmsmmy = 4 = 24.

The orbit of N(010123130) o5 {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotitotatitatoto,
Ntgtitotitatstitatot:, Nigtitotitatstitatols and Niptiiotitatatitstots belong?

We know, totitotitetatitato = (1,3,2, ) (totitotatitotatito)(1h230),

Ntotitotitotstitsto = Ntitotitstotstotat;.

Ntotitotitatatitatote = Ntitatitatatitots € [01021031)], then one symmetric generator
goes back to Ntgtitotatitotast1N.

Moreover, Ntptitolitotatitstoto = Ntgtifotifststits € [01012313], then one symmetric
generator goes back to the double coset Ntotitotitatatits N, one symmetric generator

goes to Nigtitolitatatitatots, and one symmetric generator goes to Nitotitotitatstitstots.

36. Now, we consider coset N(010123131)
However, tot1totitotatitats = (tatitatstatstots) = (totitatotatotsto) 0
€ Nigtitatgtatotasts. Therefore, ¢) takes Ntotitotitatstitsts go to Niotitatotatotsto.

37. Now, we consider coset [V(010123132)
However, totlptitatstitate = (1,3,0)(t2t0t2t3t1t2t0t1) = (1, 3, O)(tot1t0t2t3tot1t3>(1’0’2‘3)
€ Nigtitotatstotits. Therefore, to takes Nigtitotifatatitsts go to Nitgtitotatatotits.

38. Now, we consider coset JV(010123201)
However, totitotitatatatots = (1,3, 0)(tstatstitotitato) = (1, 3, 0)(totitotatatatots) (203
€ Ntotitotatstatotz. Therefore, t; takes Ntgtitotitatatatot: go to Nigtitotatatatots.
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39. Now, we consider the cosets stabilizer N(010123202),

N(010123202) - fe} then the number of the single cosets in the double coset
Ntotitoti1tatatatotaN is at most: W%‘W = 2—14 =24,

The orbit of N(010123202) on {0, 1,2, 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgt1tptiiatatatotato,
Ntgtitotitatstatotat, Nigtitotitatstatotats and Nipt1totitatstatotats belong?

We know, totitotitatatatots = (1,3,2,) (fot1tatitatitatots) 102,

Nigtitotitatatatots = Niglotitotslotstaty.

Ntgtitotitatstatotat; = Nigtotitotatotsta € [01213130], then one symmetric generator
goes back to NitgtitatitatitstoN.

Moreover, Ntgtitotitatstatotats = Nigtitotitatatato € [01012320], then one symmetric
generator goes back to the double coset NigtitotifatstetoN, one symmetric generator

goes to Nigtrtot tatstatotato, and one symmetric generator goes to Nigtitotitataiatolats.

40. Now, we consider the cosets stabilizer Jv(010123203)

N(010123203) — (¢} then the number of the single cosets in the double coset
NtotitotitatatatotsN is at most: rrmbasmny = % = 24.

The orbit of N(0101238203) o (0 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niptitottetstatotalo,
Ntgtitotitatstatotaty, Niptitotitatstatotsts and Nitotiotitatstatotats belong?

We know, totitotitatatatots = (totitotatotatatota) 130,

Nigtitgtitotatatots = Nijtatitotitotatitp-

Nigtitotitatatatotsto = Ntitatitetitotst: € [01020230], then one symmetric generator
goes back to NtotitotatotatstolV.

We know, tot1totitatatatots = (1,3, 2)(totitotatitotat ) 210),

Ntgtitotitatatetots = Nistototitotatstota.

Ntgtitotitatatototsty = Niatolatitotetsty € [01021031], then one symmetric generator
goes back to Ntotitotatitolst1 V.

We know, totitotitatatatots = (0,2, 3)(fotitat1tatatitate) @23,

Ntgtitotitatatatots = Niotitstitatolitsta.

Ntgtitotitatstototsta = Ntotitstitatot1ts € [01212312), then one symmetric generator
goes back to Ntgtitatitatstita V.
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Moreover, Nitgtitotitatstatotzty = Niotitotitetateto € [01012320], then one symmetric
generator goes back to the double coset NigtitotitatatatoN.

41. Now, we consider coset IV (010123210}
However, {gt1igtitatatatity = (1,0, 3) (tototstotitotat:) = (1,3,0)(t0t1t2t0t3tot3t2)(1’2’3)
€ Ntptitatotstotate. Therefore, tg takes Ntgtitotitatatatity go to Niglitatotatotata.

42. Now, we consider the cosets stabilizer N(010123212)

N(010123212) — fe1 then the number of the single cosets in the double coset
NtgtitotitatatatiteV is at most: sy = 5 = 24.

The orbit of N(010128212) on 9 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotitatstatitato,
Ntgtitotitatatettaty, Nigtitotitatstatitats and Nigtitotitatatatitats belong?

We know, totitotitatstotits = (t0t1t2t1t3t1t2tot2)(1’2'3),

Nigtitotitatstatits = Nitgtatstatilatstots.

Nigtitotitatstatitats = Nigtotstotitataty € [01213120], then one symmetric generator
goes back to NtptitetitatitatoN.

‘We know, totitotitatatatits = (1,3)(0, 2)(tot1totatotatstite) 0.

Ntotitotitatatatits = Ntitotitatitatatot.

Nigtytotitotstotitaty = Niitotitatitatstp € [01020231], then one symmetric generator
goes back to Ntgtitptatotatsti V.

Moreover, Ntgtriotitatstatitota = Niptitotitatgtet; € [01012321), then one symmetric
generator goes back to the double coset Nigtitotitatstat1 N, and one symmetric genera-
tor goes to Nipt1tgtitatatatiiato.

43. Now, we consider the cosets stabilizer N{(010123231),
We know, tot1tot1tatstatst, = tatitstitatotatot, then
N(010123231} — [ (0,3)}, then the number of the single cosets in the double coset
Ntgtatotitatatatsti N is at most: Wﬁl‘%lmﬂ =%=12

The orbit of N(©10123231) on {0,1,2,3} are {0,3}, {1} and {2}. We take a
representative from each orbit, and find to which the double cosets Nitottotiiatatatstito,
Ntgtytotitatstatat ity Niogtitoti1tatatotat s and belong?
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However, Nigtitot1totatatstits = Nigtilotitetstets € [01012323], then one symmetric
generator goes back to the double coset NitgtitotitatstatsV,

We know, tot1totitatatatsts = (totitatitatitatots) 1320,

Nigtitotitatstotat; = Nitytstolatotstatta.

Nitgtitotitotatatstite = Nijtatotatolatot: € [01212130], then one symmetric generator
goes back to Nitgtitat1tat tstoN, and two symmetric generator go to Nigt1éotitatatatatits.

44. Now, we consider the cosets stabilizer N(010123232)
We know, tot1tot1tatatatats = totilot1tatatatals
= tot1tati1totstolato = tatitstitotatotato = tatitatitatotslols = tatitatitatotatpta then
N(010123232) — (¢ (2,3),(0,3),(0,2),(0,3,2),(0,2,3)}, then the number of the single
cosets in the double coset Ntgtitotitalstatstz N is at most: W%Imrl =& =y

The orbit of N{010123282) op [0, 1,2,3} are {1}, and {0,2,3}. We take a repre-
sentative from each orbit, and find to which the double cosets Ntptytotitatatatatato,
Ntgtitotitatatatstat:, and belong?
However, Niotitotitotatatstats = Nigtitotitatatats € [01012323], then three symmetric
generators go back to the double coset Ntgtitotitatatetz N, and one symmetric generator
goes to Nigtitotitatstatataty.

45, [010201030] Same as 26.

46. Now, we consider coset [N (010201230)
However, totitotatolitztste = (1,2, 0)(totatatatotitots) = (1,2,0)(tot1tats totstots) 1)
€ Nigtitatitotstots. Therefore, g takes Ntotitotatotitotsto go to Niptitatitotatots.

47. Now, we consider coset NV (010201231)
However, totitotatotitatst) = (1,2,0)(t0t3t2t3t1t0t1t0) = (1,2, 0)(tot1t2t1t3t0t3to)(l’3)
€ Ntgtitati1tstotato. Therefore, t; takes Nigtitotalotitatats go to Nigtitatitatolsio.

48. Now, we consider the cosets stabilizer N(010201232)

N(010201232) — fe} then the number of the single cosets in the double coset

NitptitotatotitatateN is at most: W(ﬁ'l%glm)—l = 214 = 24,



182

The orbit of N(010201232) on {0, 1,2, 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitotalolitatsiato,
Ntgtitotatobitatatats, Nigtitotatotitatstats and Nigtitotototitatstats belong?

We know, totitotatotitatate = (1,2)(3, 0)(tot1tatotstatotsts) 3.

Nigtitotototitatsts = Nigtitalgiotatstito.

Ntgtitotatotitatatoto = Nistitotatotatsts € [01203201], then one symmetric generator
goes back to Nigtitatotatatotr V.

Moreover, Ntgtitotatotitatatats = Ntotitotafotitety € [01020123], then one symmetric
generator goes back to the double coset NigtitolatotitatsN, one symmetric generator

goes to Nigtitotatot1tatatety, and one symmetric generator goes to Nitotitolatotitatstats.

49. Now, we consider the cosets stabilizer N(010201302)

N(010201302) — fel then the number of the single cosets in the double coset
NtgtitptatotitstotoN is at most: Wm{f;’o'mﬂ = 2—14- = 24.

The orbit of N(®10201302) oy [0 1,92,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitgtatptitatotato,
Ntgtitotatotitatotat:, Ntotitotatotitatotata and Nigtitotatotitatotats belong?

We know, totitotatotitstots = (1,2, 0)(tot1totatotatatots) L%,

Niptitotatotitstols = Nigtgtotatotatitalo.

Nigtitotatotitstotato = Ntotatotetotatita € {01020230], then one symmetric generator
goes back to NtotitotatotatatoN.

Moreover, Niptitotatotitatotats = Nigtitotatotitate € [01020130], then one symmetric
generator goes back to the double coset NigtitotetotitstoN, one symmetric generator

goes to Niptitotatolitatotaty, and one symmetric generator goes to Nitgtitotalotitstotats.

50. Now, we consider the cosets stabilizer NV (010201303)
N(010201303) — fel then the number of the single cosets in the double coset
NigtitotatotitatotsV is at most: W%ﬂ =2%=24

The orbit of N{010201303) on 10, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitotatotitatotato,

Nigttotatotitatotsty, Niotitotatotitytotate and Nigtitotatotitatotsts belong?
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However, Ntot1totetotitstotsts = Niotitotatotitsto € [01020130], then one symmetric gen-
erator goes back to the double coset Nigtitotatot1tztoV, one symmetric generator goes
to Ntgtitotatotitstotato, one symmetric generator goes to Nitgtitotatotitstotat:, and one

symmetric generator goes to Niglitotatotitzlotats.

51. Now, we consider coset N(010201312)
However, tot)totototitztita = (2, 0, 3)(t3t2tot2t1t3t1to) = (2, 0, 3)(totltztltstot;;tg)(1'2'0’3)
€ Nigtitatitgtotsta. Therefore, to takes Nigtitotatotitstita go to Niotitattstotsta.

52. Now, we consider the cosets stabilizer /N (010201313)
N(010201313) — fe} then the number of the single cosets in the double coset
Ntotitotototitstita N is at most: Wﬁ[f;ﬂmﬂ =20

The orbit of N(010201313) on (0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nitgtitotatot:tatitsto,
Ntgtytotatot1tstitsty, Nigtitotatotitstitsty and Nigtitotatot1tstitsts belong?
We know, totitotatotitstits = (fotitatstotattot)(H23),
Ntgtitotatotitstits = Nigtatstitotstatlota.
Ntgtitotatotitstitata = Nigtatatitetstaty € [01230210], then one symmetric generator
goes back to NigtitatatotatitoN.
Moreover, Ntgtitotatotitatitats = Niptitotetotitsty € [01020131], then one symmetric
generator goes back to the double coset Nigtitotatot1t3t1/V, one symmetric generator

goes to Nigtitotatotitstitst:, and one symmetric generator goes to Niptitotatotitstitato.

53. Now, we consider coset N(010201323)
However, totytotatotitatats = (2,0, 1) (totatatotitotito) = (2,0, 1)(tot1tatotstotate) 12
&€ Nigtitatotstotsto. Therefore, ts takes Nigtitotatotitstats go to Nigtitatotstotsto.

54. Now, we consider the cosets stabilizer N(010202130)
N(010202130) — fe} then the number of the single cosets in the double coset
NigtitotatotatitstgN is at most: W%lmﬂ = 214 = 24,

The orbit of N(010202130) oy (0,1, 2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Nigtitotatotatitstoto,
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Ntotitotatotatitatot:, Niotitotatolatitatots and Nigtitotatotetitatots belong?

We know, totitotatotatitate = (1,0)(2, 3)(tot1totatstitatots) 0 33),

Nitgtitotatotatitato = Ntrtotitstatotstits.

Niotitotatotatitatots = Ntitotitstatotst; € [01023120], then one symmetric generator
goes back to NigtitolatatitatoNV.

Moreover, Ntotitotatotatitstoto = Ntgtitolatotatity € [01020213], then one symmetric
generator goes back to the double coset Ntgtitototolet1t3N, one symmetric generator

goes to Niptitotatotatitstoti, and one symmetric generator goes to Nigtytotatotatitatots.

55. Now, we consider the cosets stabilizer N(010202131),
N(010202131) — fel then the number of the single cosets in the double coset
Ntgtitotatotatitat1V is at most: ey = 2 = 24

The orbit of N(10202131) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitotatotatitstito,
Ntptitotatotatitstits, Niptitotatotatitztits and Nigtitotatotatitatits belong?
However, Ntotitotatotatitatity = Ntotitotatotatits € [01020213), then one symmetric gen-
erator goes back to the double coset Niptitotatotatits N, one symmetric generator goes
to Ntgtitglatotatitatilo, one symmetric generator goes to Nigtitotatotatiist;ts, and one

symmetric generator goes to Nigtitptatotatitatita.

56. Now, we consider the cosets stabilizer /N (010202132)
N(010202132) — £} then the number of the single cosets in the double coset
Ntgtitotatotatitatz N is ab most: [ymmmmmy = 3 = 24

The orbit of N(010202132) oy (0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niot1totatotatitatato,
Niptitotatotatitstaty, Niotitotetotatitatets and Nigtitotatotatitstats belong?
However, Ntgtitotatotatitstats = Nigtitotatotatits € [01020213], then one symmetric gen-
erator goes back to the double coset Nigtitotatolzt:£3N, one symmetric generator goes
to Niotitotatolatitstaty, one symmetric generator goes to Ntigtitotatotatitstats, and one
symmetric generator goes to Ntgtitotatotatitaiats.
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57. Now, we consider coset N(010202301)
However, totitotatotatstots = (tstotatototatits) = (totitotitatotste) 0%
€ Ntpttotytatotaty. Therefore, t; takes Nigtitotatotatstot; go to Ntgtitotitatotsto.

58. [0102023020] Same as 40.
59. Now, we consider coset [V(010202303)

However, totitotolotatstots = totitatatatstato.

Therefore, t3 takes Ntgtitotatotatatots go to Nitptitatatalstaty.

60. [010123212) Same as 42.

61. Now, we consider coset N(010202312)
However, totitotatotatatits = (2,0,3)(tot1totatotstits) = (2,0, 3)(tot1totatotst1ts)
€ Nigtitotatotatits. Therefore, to takes Nigtitgtatotatstita go to Nigtitetatotatita.

62. Now, we consider the cosets stabilizer N(010202313)

N (010202313} — {6} then the number of the single cosets in the double coset

NtotitotztotatstrtsV is ab most: rratmemmy = 5 = 24-

The orbit of N(010202313) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nitgtitotatotetst:tato,
Nty totatotatatitsty, Ntotitotatotatatitaty and Ntotitotatotatstytats belong?

We know, totitotatotatstits = (1,3, 2)(tot1totatstatat ts) L2330,

Nigtitotatotatstits = Niitotitatotatolalo.

Niptitotototatatitsto = Ntitatitatotatota € [01023231], then one symmetric generator
goes back to NigtitatitatitatoN.

We know, toty totatotatstits = (totitatottstotats) 32,

Nigtitotatotatatits = Nigtatitotstalotita.

Nigtitgtatotetstitsty = Niotatitotatelot: € [01201302], then one symmetric generator
goes back to NigtjtatotitatotalV.
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We know, totatotatotatatits = (totatetitatotatota) M2,

Ntgtitotatptatatits = Nitptatiiatstotatots.

Ntgtitotatotatstitsty = Nigtatitatatotsly € [01213030], then one symmetric generator
goes back to NtgtiiatitatotstolN.

Moreover, Nigtitoglatotatatitsty = Niptitolatolataty € [01020231], then one symmetric
generator goes back to the double coset Nigtitotatotatsti V.

63. [010202320] Same as 49.

64. Now, we consider coset N(010202321)
However, totitotatotatstats = (1,2)(0, 3)(t1tatrtotatatatz) = (1,2)(0, 3)(totatotatstitats)(120)
€ Niotitotatati1tst:. Therefore, t1 takes Nitgtitotatolatatita go to Nigtitotatatitats.

65. Now, we consider coset JV(010202323)
However, tptitotatotatatats = totitat1iatotsly.
Therefore, t3 takes Nigtitotatototstats go to Nigtitatitatolst.

66. Now, we consider the cosets stabilizer /(010203010),
N{(010203010) . fe}, then the number of the single cosets in the double coset
NtgtitotatotstotitoN is at most: W@{%}mﬁ =2 =24

The orbit of N(010203010) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotatotstotitoto,
Ntotitotatotatotitoty, Niotitotatolatotitote and Niptitotatotsiotitots belong?
We know, tottotatotstotito = (1, 3, 2)(bot1taty tatitotytg)12HO3),
Niptitotatotatotito = Nistati1tototatataty.
Niotitotatotatotitoty = Ntstatitatotatsts € [{01213101)], then one symmetric generator
goes back to Nitgtitatitatitoti V.
Moreover, Ntptitotatotatotitoto = Ntotilolatotatots € [01020301], then one symmetric
generator goes back to the double coset Nigtitotatotstot1/V, one symmetric generator

goes to Nigtitolatotstotilole, and one symmetric generator goes to Nigtitotatotstotitols.
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67. [010203012) Same as 20.
68. Now, we consider the cosets stabilizer N/(010203013)
N(010208013) — fe) | then the number of the single cosets in the double coset
Niotitotatotstot1tsV is at most: W‘ﬁl‘%ﬁﬁ =% =9q

The orbit of N(010203013) on {0 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntotitotatotatotitsto,
Nigtitotatotatotitat:, Nigtitatatotatotitate and Nigtfotatotatotitats belong?
We know, tot1totatotstotits = (1,0, 2)(totatatotatitatots)®2.
Nigtitotatotatoti1ts = Niatitotetotitataty.
Nitotitotatotstotitats = Niotitotatotitate € [01202130], then one symmetric generator
goes back to NigtitalototitatolV.
Moreover, Ntgtitotatotstotitsts = Nigtitotgiotstots € [01020301], then one symmetric
generator goes back to the double coset Ntigtitotatotsiot1/V, one symmetric generator

goes to Ntgtitotatotstotitste, and one symmetric generator goes to Nitgtitotatotstotiizto.

69. Now, we consider the cosets stabilizer N(010203020),
N(010203020) — fe} then the number of the single cosets in the double coset
NigtitotatotatotatoN is at most: I_Wl"%lm =2 =24

The orbit of N(010203020) on {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotatotstotatoto,
Ntgtitotototstgtatoti, Nigtitotatotstotatote and Nigtitotatotstotatots belong?
We know, totitotatotatotato = (0, 3, 2)(totstatotatatatots) 0.
Nigtitotatotatotato = Niatytotototitatats.
Nigtitotatotstotatots = Niatitgtatotitate € [01202320], then one symmetric generator
goes back to NtotitatotatstalgNV.
We know, tot1totatotstotate = (2,3, 0)(tot1tatatatotatats) @32,
Niptitolatotatotaty = Niatitstotstatslots.
Ntptitotatotatotatots = Ntatitatotatatsto € [01232023], then one symmetric generator
goes back to NigtitatztatotataN.
Moreover, Ntotitotatotatotatoto = Nigtitotatotstots € [01020302], then one symmetric

generator goes back to the double coset Ntgt1totatotstot2V, and one symmetric genera-
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tor goes to Niptitotatotatotatot.

70. Now, we consider the cosets stabilizer N(010203021),
N(010203021)} — {¢} | then the number of the single cosets in the double coset
Ntgtitotatotstotat1 N is at most: W@lﬁ’%m =2 =04

The orbit of N(010203021) on {0, 1,2, 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgt1totatotatotatito,
Niptitotatotatotatity, Niotitotatotstolatite and Nigtitotatotatotatits belong?
We know, totitotatotstotats = (2,1, 3)(tot1tatat: tatotate)H230),
Niotitotototatotat: = Niitatatotatotitols.
Nigtitotatotatolotits = Niitatatotatotito € [01231303), then one symmetric generator
goes back to NiptitatatitstotaN.
Moreover, Ntotitotototstotatits = Nigtitotatotstota € [01020302], then one symmetric
generator goes back to the double coset NigtitotatotstotaN, one symmetric generator

goes to Niptitgtatotstotatita, and one symmetric generator goes to Niptitotatotatotatito.

71. Now, we consider coset N(010203030)
However, fgtitotetotstotsty = totitalotstatats.
Therefore, to takes Ntgtitotatolatotsto go to Niptitatotatatata.

72. Now, we consider coset N{010203031)
However, totitotatotatotsts = (t1totatitatitat) = (botitatatatotat:)(H0(23)
&€ Nigtitatotatotaty. Therefore, t1 takes Nitotitotatotstotat:s go to Nigtitatotstotats.

73. Now, we consider the cosets stabilizer V(010203032)

N(010203032) — {6} then the number of the single cosets in the double coset
Ntotitotatotatotatz N is at most: rrmmmy = % = 24.

The orbit of N(010203032) o5 10,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitotatotatotstato,
Ntgtitotatotatotstat:, Niotitotatotstotstata and Niptitotatotstotatats belong?

We know, totitotatotatotsty = (2,3, 0)(tot:tatotatotatats) 9.
Nigtytotatotstotsts = Niotitotatatatstots.
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Ntotitotatotatotatats = Niotitotatatatsto € [01203032], then one symmetric generator
goes back to NigtitetotatotataN.

Moreover, Ntotitotatotstotatats = Nigtitotatotstots € [01020303], then one symmetric
generator goes back to the double coset Ntptitotatotsiots N, one symmetric generator

goes to Niptitotatotstotatals, and one symmetric generator goes to Nigtitotatotstotsiato.

74. Now, we consider coset (010203130
However, tottotatotstotats = (1,2, 3)(botitotatotatats) = (1,2, 3)(tot1totatotaty t3) (1O (23
€ Nigtitotatotatits. Therefore, tg takes Nigt)totatotatitato go to Nigtiiotatotatiis.

75. Now, we consider the cosets stabilizer N(010203131)

N(010203131) — fe} then the number of the single cosets in the double coset
Ntotitotatotstitati N is at most: W%’lﬁﬁ =2 =24,

The orbit of N(010203131) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niotitotatotatitstito,
Ntotitotatotatitatit:, Niotitotatotatitatite and Nigtitotatotatitatits belong?

We know, totytotatotatitats = (2,3, 0)(fotitatatatatotats ) (129,

Ntgtitotatotatitsts = Ntototstitstitotite.

Ntotitotatotatitstite = Nigtatstitatitot: € [01232303], then one symmetric generator
goes back to NigtitaotstatstotaNV. '

Moreover, Ntgtitotetotstitstits = Nigtitotatotstits € [01020313], then one symmetric
generator goes back to the double coset NigtitgtatotstitaN, one symmetric generator

goes to Niptitotetolatitzlits, and one symmetric generator goes to Nigtitotatotatilstito.

76. Now, we consider coset N(010203132)
However, fot1totatotstitats = (2, 3,0)t0t1t0t2t0t2t3t1.
Therefore, tg takes Nigtitotatotstitats go to Nigtitolatotatats.

77. Now, we consider coset NN(010203203)
However, tot1totatotstatots = (0,2, 3)(tat1tatotatstotz) = (0,2, 3)(tot1totatotstato) >Y
€ Ntotltotztgt;;tgtg. Therefore, t3 takes Nfotltotgtotg,tgtot;; go to itself Ntotltgtgtgtgtgto.
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78. Now, we consider the cosets stabilizer N (010208210)
N(010203210) — fe) then the number of the single cosets in the double coset
Nitgtytotatotatst1toN is at most: W‘%’mq =2 =94

The orbit of N(010203210) o () 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgt1totatoiatatitoto,
Nitgt totatotstatitots, Ntotitotatotatatitots and Nigtitatototstatitots belong?
We know, totitotatotstatito = (1,3)(0, 2)(tot1totat: tatstot:) B0,
Ntgtitotatotatatito = Niotstototalottats.
Nigtitotatotatatitote = Niatstotolatotits € [01021230], then one symmetric generator
goes back to Nigti1totetitatstoN.
We know, totitotatotatatito = (1,3, 0)(tot1tatotatatatots) O3 12),
Nigtitotatotatat1to = Nistatotstotitolaty.
Ntgtitotatotstatitoty = Nigtototstotitots € [01202320], then one symmetric generator
goes back to NtptitatotatatatoN.
Moreover, Ntgtitotetotstatitoto = Niotilotatotatety € [01020321], then one symmetric
generator goes back to the double coset Ntptitotatotslat1 NV, and one symmetric genera-

tor goes to Nitpt1totatotatatitota.

79. Now, we consider the cosets stabilizer Jy(010203212)

N(010203212) . fe1 | then the number of the single cosets in the double coset
Nigt:totatotstatrteN is at most: [rammmy = 2 = 24.

The orbit of N(010203212) o 01,2, 3} are {0}, {1}, {2}, and {3}. We take a,
representative from each orbit, and find to which the double cosets Ntgtitotatotstatitato,
Ntgtitotatatstatitats, Ntptitotatotatatitats and Nigtitotatotatatitaty belong?

We know, totrtotatotatotits = (1,3, 0)(tot1at1totat tats)(H20),

Ntgtitotatotatatits = Niytatotat tatataty.

Niotaitotatptatotitaty = Nijtatototitstets € [01210313], then one symmetric generator
goes back to NigtitatitotatitsN.

Moreover, Ntotitotatotatetitata = Ntotitotatotatats € [01020321], then one symmetric
generator goes back to the double coset Nigtitotototatat1 NV, one symmetric generator

goes to Ntgtitolatotstatitats, and one symmetric generator goes to Nitptitotatotatetitats.
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80. Now, we consider the cosets stabilizer N{(010203213)

N(010203213) — fe} then the number of the single cosets in the double coset
Ntotatotatotstatits N is at most: rprodmmmsy = 3 = 24.

The orbit of N(010203213) on {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitgtatotatatstsio,
Ntgtitotatotatatitst, Ntotitotatotatatitats and Nitgtitotatotatatitsts belong?

We know, totitotatotatatits = (1, 3)(0, 2) (tot1tatotrtatotats )29,

Nigtitotatotstatits = Ntotatstotatitotsta.

Nigtitotatotatatitats = Nigtatatotatifots € [01201302], then one symmetric generator
goes back to NtotitototitstotaNV.

We know, totitotatotatatits = (totitatotatotatits)>L0),

Nigtitotatotatotits = Nistotitatitatstot.

Nigtitotototstatitzty = Niagtotitatitatsto € [01202031], then one symmetric generator
goes back to Ntptitetotatotst1 V.

Moreover, Ntgtitotatotatatitats = Niptitotatotstat; € [01020321], then one symmetric
generator goes back to the double coset Niptitgiatotatat1V, and one symmetric genera-

tor goes to Niptitotntolatatitsto.
81. Now, we consider coset N(010210123)
However, tot1totetitotitats = (0, 1, 2)(tstotatitatitats) = (0,1, 2)(tot1totatstatsts) (1032
€ Nigtitotatatatsta. Therefore, t3 takes Nigtitpiatitotitets go to Niptitotetatatatla.
82. [010210310] Same as 35.
83. [010210312) Same as 40.
84. Now, we consider coset N(010210313)
However, tot1tolat;totatils = totitotatitotsts.

Therefore, t3 takes Niotitotatilotatits go to Nigtitotatitotats.

85. [010212301] Same as 78.
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86. Now, we consider the cosets stabilizer N(010212303)

N(010212303) _ {01 then the number of the single cosets in the double coset
Ntotatotatrtatstots N is at most: rrrmbmmy = & = 24.

The orbit of N{010212303) o5 10,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitotatitatatotsto,
Ntgtitototi1iatstotat:, Nigtitotetitatatotats and Nigtitotattetstotatz belong?

We know, totitototitatatots = (totitatotatotstotz) ®20).

Ntotitotatitatatoty = Nitastitgtatotatatsis.

Ntgtitotatitatatotasto = Nistitotatotstats € [01202030], then one symmetric generator
goes back to NtotitatotatotstoN.

Moreover, Niptitotatitotstotsts = Ntotitotatitatsto € [01021230], then one symmetric
generator goes back to the double coset NigtiigiztitatstoV, one symmetric generator

goes to Nigtitotatitatstotsls, and one symmetric generator goes to Nigtitotatitatatotsals.

87. Now, we consider the cosets stabilizer N (010212313)
We know, tgtitotatitatatits = totitotatilztatita
= tptitototitotatits = tatitstatilatotito = tot1tatatitatotito = t3t1talot1totat iz then
N@OnB13) - fe (9, 3),(0,3),(0,2),(0,3,2),(0,2,3)}, then the number of the single
cosets in the double coset
NigtatotatitatstataN is at most: rrrommmmy = 2 = 4

The orbit of N(010212313) op {0,1,2,3} are {1}, and {0, 2,3}. We take a repre-
sentative from each orbit, and find to which the double cosets Ntgtitotatitatat;iats,
Ntgtitotetitatstitat:, and belong?
However, Ntgtitotetitotatitsts = Nigtitotatitatsts € [01021231], then three symmetric
generators go back to the double coset Ntgtitotati1totst1 /N, and one symmetric generator
goes to Nigtitotatitatatitaly.

88. Now, we consider the cosets stabilizer N (010213010)
N(010213010) — fe} then the number of the single cosets in the double coset
NiotitotatatatotitoN is at most: rrrmimmmy = 4 = 24.

The orbit of N{010213010) o {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitotatitatot:tolo,
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Niotitotatitatot1tot1, Niotitotatitstotitote and Nigtitotatitstotitots belong?

We know, totitotatitatotito = (0, 1)(2, 3) (tot1tatstatototits) 13,

Niptitotatitstotito = Niotatatitatotatsts.

Nigtitotatitstotitoto = Ntotatatitatotets € [01232021], then one symmetric generator
goes back to Ntgtitatatatotati N.

Moreover, Nigtitotatifstotitots = Ntotitotatitstot; € [01021301], then one symmetric
generator goes back to the double coset Niptitoiatiistot1/V, one symmetric generator

goes to Nigtitotatitatotitote, and one symmetric generator goes to Niptitotatitatotitot.

89. Now, we consider coset N(010213012)
However, totitotatitatotits = (0,2)(1, 3)(tatatotatotrtots) = (0,2)(1, 3)(totitatitatatato) M2
€ Nigtilotytotatatg. Therefore, to takes Nitgtitotatitatotita go to Niptitatitatatato.

90. Now, we consider coset N(010213013),
However, igt;totatitatotits = (1,0, 2)(t1tatitatotatats) = (1,0,2) (tot1totitatatato) 120
€ Ntotitgti1tatatitg. Therefore, 3 takes Niptitotatitstolita go to Niptitotitatatito.

91. Now, we consider the cosets stabilizer NV (010213101)
N/(010213101) — {61 then the number of the single cosets in the double coset
Ntotrtotatrtstitots N is at most: rrshterony = 2 = 24

The orbit of N(010213101) op {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotatitstitotito,
Ntgtitotatitstitotity, Niotitotatitatitotite and Niptitotatitatitotits belong?
However, Nigtitotatitstitot1t1 = Nigtitotatitatito € [01021310], then one symmetric gen-
erator goes back to the double coset NtptitotatitatitolV, one symmetric generator goes
to Nigtitotatitstitotito, one symmetric generator goes to Nigt1fototi1istitot1t3, and one
symmetric generator goes to Nigtitotetitatilotila.

92. Now, we consider coset N(010213120)
However, totitotatitstitato = (1,3, 2)(tot1totstatatsts)
= (1,3, 2)(totatotatitatta) @D € Niotytotatitstita. Therefore, to takes Niotitotat:tatitato
go to Nigtitotatitatiiy.
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93. Now, we consider the cosets stabilizer N(010213121)

N(010213121) — fe} | then the number of the single cosets in the double coset

Ntgtitolatitatitsti N is at most: Wﬁlo%lm = % = 24.

The orbit of N(010213121) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitotatitstytatsto,
Ntotitotatitatitataty, Niotitotatitatitatite and Nigtitotatiiatitat1ts belong?

We know, totitotatitatitats = (1,2, 3)(totatatstatytatot; )12,

Nitotitotatitstitats = Nitotstitatatstitots.

Nigtitotatitstitatits = Nigtstitatatatito € [01213120], then one symmetric generator
goes back to NigtitatitatitatoN.

Moreover, Ntgtitototitstitatity = Nigtitotatitstits € [01021312], then one symmetric
generator goes back to the double coset NigtitptatitatitaN, one symmetric generator

goes to Nioti1tolatitat1tat1te, and one symmetric generator goes to Nigtitotatitstitatito.

94. Now, we consider the cosets stabilizer /V(010213123)

N(010213123) — fel then the number of the single cosets in the double coset
Nigtitototitatitats N is at most: W@TIMEJWTI = % = 24.

The orbit of N(010213123) on {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niptytotatitatitatsio,
Ntotitotat1tatitetaty, Nigtitotat1tstitatsts and Nigtitotatitatitatsts belong?

We know, tot1totatitstitats = (botitotatatitatits)®?.

Niptitotatiiatitots = Niptitotatatiiztita.

Ntotitotatitatitatats = Nigtitotatatitaty € [01023121], then one symmetric generator
goes back to Ntgtitotatstitati N.

Moreover, Ntgtitotatitatitatats = Nigtitotatitstite € [01021312], then one symmetric
generator goes back to the double coset NitgtitolatitstitalN, one symmetric generator

goes to Ntotitotat1tatitatst], and one symmetric generator goes to Nigtitotatitstitatato.

95. Now, we consider coset N(010213130)
However, fot1tgtatitatitato = (t1t0t3tot2t0t2t1) = (t0t1t2t1t3t1t3t0)(1’0)(2’3)
€ Nigtitati1tstitzto. Therefore, tg takes Nigtitotatitstiiaty go to Nigtitotitatytato.
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96. Now, we consider coset N(010213131)
However, fot1totatytatitsts = totitoletitstits.
Therefore, ¢ takes Nigtitolatitatitats go to itself Nigtitototitatits.

97. Now, we consider coset N(010213132)
However, tofitototitatitaty = (1, 3, O) (t2t3tot2t3t1t3t0) = (1,3, 0)(totltztotltgtotz)(1'3)(2’0)
€ Ntptitatotitatota. Therefore, to takes Nigtitptatitatitsty go to Niptitatotitstots-

98. Now, we consider coset N(010213210)
However, tot1totatitatatito = (1,0, 3)(t2t0t1t0t1t2t3t2) = (1,0, 3) (t0t1t2t1t2t0t3to)(1s0,2)
€ Nigtitetitototato. Therefore, y takes Ntotitotatitatatifo go to Nigtitatitatotsto.

99. Now, we consider the cosets stabilizer N(010213212}

N(010213212) — fe1 then the number of the single cosets in the double coset

Ntotrtotatitatat1toN is at most: rrmsemy = 2 = 24.

The orbit of N{010213212) o {0, 1,2, 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitototitatatitaty,
Ntgtitotatitstatitat:, Nigtitolatitatatitats and Nigtitolatitatatitsts belong?

We know, totitotatitatatits = (0, 1)(2, 3)(totitatotatitatato) 2.

Ntgtqtotatitatatite = Nigtotitotitatitsto.

Nigtitotatitatatitaty = Nigtatitotitatits € [01202123], then one symmetric generator
goes back to NitgtitatotatitataN.

Moreover, Ntgtitotatitstatitots = Nigtitptatitatat; € [01021321], then one symmetric
generator goes back to the double coset Ntgtitotatitateti N, one symmetric generator

goes to Nigtitotatitatatitat, and one symmetric generator goes to Nigtitotatifatatitata.

100. Now, we consider coset N(010213213)
However, tot1tototitstotits = tot1totatitatats.
Therefore, t3 takes Nigtitotatitstat 1tz go to itself Nigtitotatitataty.
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101, Now, we consider coset N(010230130)
However, totytotatatotitsto = (1,2,8)(tatstatstotatats) = (1,2,3)(fot1totatatatsts) 1320
€ Ntptitot1tatatits. Therefore, ¢y takes Nitgtitotatstotitato go to Nigtitolitatatits.

102. Now, we consider coset /V(010230131)
However, totitotatatotitsty = (1,0,2)(t1totatrtatotats) = (1,0, 2) (tot1tatotattata) 10
€ Nigtitatotatitate. Therefore, t1 takes Nigtitotatstotitats go to Nigtitatotatitats.

103. Now, we consider the cosets stabilizer N{(010230132)

N(010230132) — {e} then the number of the single cosets in the double coset
Ntot:tolatatatitstsN is at most: rrrabmommy = & = 24.

The orbit of N(010230132) 5, 10, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotatatotitstato,
Nigtitototatotitatat, Nitotitolatstotiistets and Nigtitotatstotitatats belong?

We know, totitotetstotitsta = (1,2)(0, 3)(t0t1t2t0t3t2t1t0t2)(1’2’0).

Ntgtitgtatstotitsts = Nijtatotitstotatilp.

Ntgtitotatstotitsteto = Ntitatotitstotat: € [01203210], then one symmetric generator
goes back to NigtytototatatitoN.

We know, totitotatatotitats = (fotitatotatotatite) 12,

Nigtitototatotitate = Niptatatotatifolato.

Ntgtitotatstotitatats = Niotalatotatitots € [01203031], then one symmetric generator
goes back to NtptitotolstotastiN.

Moreover, Ntotitotatatotitatote = Ntotitotatstot1ts € [01023013], then one symmetric
generator goes back to the double coset Nigtitgiatatotit3/N, and one symmetric genera-

tor goes to Ntptitotatstotitatats.

104. Now, we consider the cosets stabilizer Jy(010230301)
N(010230301) — e} then the number of the single cosets in the double coset
Nitotytotatatotatots N is at most: Wﬁl,%lw,l ==

The orbit of N(010230301) op {0, 1,2, 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotatstotstotito,
Ntotytotatstotatotitr, Niotitotetatotatotits and Nigtitototstotstotits belong?
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We know, totitototatotatots = (totitatitotstotaty)H320),

Ntgtitototatotstoty = Niitstotatitatitets.

Nigtitotatstotatotits = Ntytstotatitetite € [01210303]; then one symmetric generator
goes back to NtotitatitotstotaN.

Moreover, Nigtitotatsiotstot1tis = Niotitotatatotsty € [01023030], then one symmetric
generator goes back to the double coset NtgtitgtaislotstolV, one symmetric generator

goes to Nigtitotatatotstptito, and one symmetric generator goes to Nigtitotatstotstotils.

105. Now, we consider coset N{010230302)
However, totitgtatatotatote = tot1iatotatalals.
Therefore, o takes Nigtitolotatotatote go to Nigtitatotatatals.

106. Now, we consider coset N(010230303)
However, totitotatatotstots = toti1tatolglatats.
Therefore, ty takes Ntgtitotatstotslots go to Nigtitototstalata.

107. Now, we consider the cosets stabilizer N(010230312)

N(010230312} — fe} then the number of the single cosets in the double coset
Ntot:totatatotstrtsN is at most: iy = 2 = 24,

The orbit of N(010230312) o4 {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nioti1iotatstotatitato,
Nigtitotatstotstiiaty, Nitotitotatstotatitats and Nigtitotatstotstitats belong?

We know, tot1fotatstotatits = (2,0, 3)(tat1tatot1tatot o) 0.

Nigtytotatstofstits = Nistitotatitotatits.

Ntgtitotatatotstitats = Ntatitatstitotats € [01201301], then one symmetric generator
goes back to Ntgtitetotitatoti V.

Moreover, Ntotitotatstotstitata = Ntotitotatstotsts € [01023031], then one symmetric
generator goes back to the double coset Niptitotatstotsti /N, one symmetric generator

goes to Ntotitotatatotstitato, and one symmetric generator goes to Niotitotatatotatitats.
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108. Now, we consider the cosets stabilizer N(010230313)

N(010230313) — {6} then the number of the single cosets in the double coset
NtotitotatatotatitsN is at most: rrmhmammy = 2 = 24.

The orbit of N{010230313) on 10 1,2, 8} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotatatotatitato,
Nigtitolatatotatitsty, Ntotitotatstotatitsts and Niptitotatstotstitsts belong?

However, Nigtitotatstotatitsts = Ntotitotatstotat; € [01023031], then one symmetric gen-
erator goes back to the double coset Nigptitotatatotsti N, one symmetric generator goes
to Nigtitotatstotstitsto, one symmetric generator goes to Niptitotatatotstitat;, and one

symimnetric generator goes to Nigtitotatstotatitsta.

109. Now, we consider the cosets stabilizer N(010230321)

N(010230321) — fe} then the number of the single cosets in the double coset
NtgtitotatstotatatrV is at most: rombmimany = 2 = 24.

The orbit of N(01023032) on {0 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotatatotatatiio,
Ntotitotatstotstatity, Ntotitotetatotatatits and Niptitotatatotatatitz belong?

We know, totitolatatotatat: = (1,0)(2, 3)(tottatstitstatats )M 30),

Nigtitotatstotatats = Niotatotitztiotats.

Niotitotatatotstetits = Ntotstotitstitote € [01231320], then one symmetric generator
goes back to NtotitatatitatatolV.

We know, totytotatstotatats = (totitatotatotatsts ) M2,

Ntotitotatatotatats = Nigtalitotstotitsta.

Niotytotatstotstatita = Niolatitotstolils € [01203023], then one symmetric generator
goes back to NtotitatotatotataN.

Moreover, Ntotitotatstotstatitys = Ntotitotatstotste € [01023032], then one symmetric
generator goes back to the double coset Nigtitotatatotsta /N, and one symmetric genera-

tor goes to Nitptitolatslotatatiis.

110. Now, we.consider the cosets stabilizer N(010230323)

N(010230323) — (e} then the number of the single cosets in the double coset
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Ntotitotatatotstats N is at most: rymbmmormmy = % = 24.

The orbit of N(010230323) on (0 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitotatatotstatsto,
Ntigtitototstotatotat:, Nigtitototatolatatsts and Nigtitotatstotatatsts belong?

However, Ntotitotatstotstotsts = Ntgtitotatstotste € [01023032], then one symmetric gen-
erator goes back to the double coset NitgtitptetstotstalV, one symmetric generator goes
to Ntgtitotatstotatatsto, one symmetric generator goes to Nigtitotatatolatatat:, and one

symmetric generator goes to Nipt)totatstotatatats.

111. Now, we consider the cosets stabilizer N(010231201)

N(010231201) — fe} then the number of the single cosets in the double coset
Ntotitotatatitatots N is ab most: rrmemomy = 5 = 24.

The orbit of N(010231201) on (0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntot1totatstitatotito,
Nigtitotatatitatotity, Niotitotatatitatotite and Nigtitotatatitatotits belong?

We know, tottotatatitatots = (1,2)(0, ) (tot1tatatitatotat:) L2,

Niotitotatatitatots = Ntgtatatitatitot1ta.

Ntotitotatatitatotita = Ntgtotatitatitot; € [01231303], then one symmetric generator
goes back to Ntptitatat1tatolz V.

We know, totitotetatitatots = (totitatatatitatoty) 102,

Niogtitotatstitatot; = Nigtotitstitotitato.

Nitgtitotatatitatotito = Ntototitatitot1te € [01232120], then one symmetric generator
goes back to NtgtitatatatiiatoN.

Moreover, Ntotitotatatitatotits = Nigtjtotatstitaty € [01023120], then one symmetric
generator goes back to the double coset NtgtitgtatstitatoN, and one symmetric genera-

tor goes to Niptitotatstitatotts.

112. Now, we consider the cosets stabilizer N(010231202)
N(010231202) - fe} then the number of the single cosets in the double coset
Nitgtitototstitatota N is at most: Wﬁé‘%lmﬂ = 215 = 24,

The orbit of N(010281202) on {0 1,2,3} are {0}, {1}, {2}, and {3}. We take a
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representative from each orbit, and find to which the double cosets Ntptitptatatiiatotato,
Ntgtitototstitotolat:, Niotitolatatitatotats and Ntgtitotetstitatotats belong?

We know, totitotatstitatota = (1, 2)(0, 3)(totstatot tattats)(1023).

Nigtitotatatitotote = Nistotitatotatotato.

Ntotitgtatatitatoteto = Ntstotitatotatote € [01201313], then one symmetric generator
goes back to Nitotitatoti1tatitz V.

Moreover, Ntotitotatatitatotats = Niptitotatatitaty € [01023120], then one symmetric
generator goes back to the double coset NtgtjtofatatitatolN, one symmetric generator

goes to Nigtitotatstitatotats, and one symmetric generator goes to Niptitptatatitatotat;.
113. [010231203] Same as 54.

114, Now, we consider the cosets stabilizer N(010231212)

N(010231212) — fe} then the number of the single cosets in the double coset
NtotitotatatrtatrtsN is at most: rrmbmmmy = & = 24.

The orbit of N(010231212) opy {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntot1tgtatatitatitato,
Ntotitotetatitatitaty, Ntotitotatstitatitots and Nigtitotatstitatitats belong?

However, Nigtitotatstitatitats = Nigtitotatatitet) € [01023121], then one symmetric gen-
erator goes back to the double coset Ntgtitotetstifoti1V, one symmetric generator goes
to Ntgtitotatatitatitaty, one symmetric generator goes to Niptitotatatifatitat1, and one

symmetric generator goes to Ntotitotatatitatitats.
115. [010231213] Same as 94.

116. Now, we consider the cosets stabilizer N(010231230)
N(010231230) — fe} then the number of the single cosets in the double coset
NtotitotatatitatstolN is at most: rrrammmoy = 5 = 24.

The orbit of N(010231230) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotetatitatatoto,
Niptitotatatitotatot:, Niptitptatatitatatots and Nigtitotetstitatstots belong?
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We know, totitotatatitatato = (1,2)(0, 3)(totatatrtotats bato)(H023),

Ntgtitototat tatsty = Nistotitotstatotats.

Nigtitotatstitatstots = Nigtotitptstatota € [01210313], then one symmetric generator
goes back to NtotitatitotatitsN.

Moreover, Ntgtitotatstitatstoto = Ntotitotatatitets € [01023120], then one symmetric
generator goes back to the double coset NigtitotetstitatsN, one symmetric generator

goes to Nigtitotetstitatstots, and one symmetric generator goes to Ntgtitotatatitatatots.

117. Now, we consider coset N(010231231)
However, {ot1totatstitatst: = (1,3, 2) (tgtstutatghtatz)
= (1,3, 2)(tot1totrtatstite)(b® € Nigtytotitatatite. Therefore, ¢ takes Nitotytotatstitatsts
go to Nigtitotitatstite.

118. Now, we consider the cosets stabilizer N (010231301)

N{010231801) — fe1 then the number of the single cosets in the double coset

Ntottotatat tstoty N is at most: W(%Tl =% =9

The orbit of N{010231301) on £ 12,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niotitotatatitstotito,
Ntotitotatatitstotity, Nigtitotatstitatotite and Nigtitotatstitatotits belong?
We know, totitotatatitatets = (1,0, 3)(tot1tatst1tatataty)(1H0:3),
Nigtitotatstitstots = Niglatotitatitotits.
Ntptitotatatitatotits = Nigtatotitatitot:s € [01231323), then one symmetric generator
goes back to NiptitatstitatatsN.
Moreover, Ntotifgtatstitatotits = Ntgtitotatatitsty € [01023130), then one symmetric
generator goes back to the double coset NigtitgtetstitstoN, one .symmetric generator

goes to Nigtitotatstitstotite, and one symmetric generator goes to Nitgtitotatstitstotto.

119. Now, we consider coset [V (010231302)
However, totitotatstitstots = (1,0, 2)(t1tatotitatotato)
= (1,0, 2)(tot1tetotstat1ta) 20 € Nitotitatotstatita. Therefore, to takes Ntotytotatatitatots
go to Nigtitatotatatyty.
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120. Now, we consider coset N(010231303)
However, tot1totatsttatolz = (1,0) (3,2) (totgtgtltztotzto) = (1,0)(3,2)(t0t1t2t3t2t0ﬁ2t0)(1’3)
€ Nigtitatatatotety. Therefore, t3 takes Nigtitotatstitatots go to Niglitatatatolaio.

121. Now, we consider the cosets stabilizer N(010231310)

N(010231310) — fe} then the number of the single cosets in the double coset
NtgtitotatstitatitoN is at most: rrrsmsmmoy = 5 = 24.

The orbit of N(010231310) o {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntptitotatstitatiioto,
Ntotitotatatitatitot, Ntot1totatatitstitole and Nitgtitotatstitstitots belong?

We know, tgt)totatatitstito = (1,3, 2,0)(tot1tatst1totatats) (132,

Nigtitotatatitstito = Nitgtstitatslolatita.

Nigiitotatstitalitots = Ntotatitatstotats € [01231032], then one symmetric generator
goes back to NitgtitotatitptsiaN.

Moreover, Nigtitotatstitstitoto = Nigtitotetstitsty € [01023130), then one symmetric
generator goes back to the double coset Nitgtitgtatstitsti N, one symmetric generator

goes to Nigtitotetatitstitot1, and one symmetric generator goes to Ntotitotatstitatitots.

122. Now, we consider coset N{(010231312)
However, tot1totatstitatita = (1,3)(0, 2)(trtatitottotato) = (1,3)(0, 2)(tot1totatotatsts) >0
€ Ntptitotatotatats. Therefore, to takes Nigtitotatatitatita go to Nigtitotetolatsls.

123. Now, we consider the cosets stabilizer N(010231313)

N(010231313) — {1 then the number of the single cosets in the double coset
NtotitotatstitatitaN is at most: ey = & = 24.

The orbit of N(010231313) on {0,1,2,8} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niptitptotatitatatsto,
Niotitototatitatitaty, Niotitotatatilatitate and Nigtitotatstiistitsts belong?

We know, tot1tototstitatits = (fot1tatotstotstot: ) (LIRS,

Nitotitotatstitatits = Ntitotstitatitatsto.

Nitotytotatstitatitaty = Ntitotatitatitat; € [01203030], then one _Symmetric generator
goes back to NiptitatotstolstoN.
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We know, totitotatstitstits = (totitototitatitsty).
Nigtitotatstitstits = Nigtitotstitatitsty.
Niptitotatstitatitsty = Nigtitotatitatitz € {01021313], then one symmetric generator
goes back to NigtitotetitstitaN.
Moreover, Ntotitotatstitatitsts = Nigtitetatstitats € [01023131], then one symmetric
generator goes back to the double coset Nigtitotatstitat1V, and one symmetric genera-
tor goes to Niptitotatstitatitats.
124. Now, we consider coset N(010232082)
However, totitotatstatotsts = (0,3, 2)(t1tat1totrtotate) = (0, 3,2) (fot1totrtatatato) LD (B0
€ Ntgtitotitatstaty. Therefore, to takes Ntgtitotatatatolsta go to Nigtitotitatatato.
125. Now, we consider coset /N(010232120),
However, totitotatstatitato = (0,3, 2)(tat1 tstatotatots) = (0,3, 2)(tot1tatotstotst: ) 230
€ Nigtitatotatotati. Therefore, tg takes Nigtitotatstatiiato go to Nigtitatotatotst.

126. Now, we consider the cosets stabilizer N(010232121)
N(010232121) — fe} then the number of the single cosets in the double coset
Nitgtytotatstatitati N is at most: W%lﬁﬁ =2 -9

The orbit of N(010232121) o {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotatstatitatito,
Nigtitotatstatatatity, Nigtitotatstatitatits and Nitgtitotatatat tatits belong?
We know, totitotatatatitats = (2,1, 0)(fot1tatatitotrtotz)(H20),
Nigtitotatatotilats = Nitjtotgtstatitatitp.
Nigtitotatatatitatito = Ntitatotatatitot; € [01231010], then one symmetric generator
goes back to NtgtitotatitotitoN.
Moreover, Nigtitotatstatitatity = Niotitototatatite € [01023212], then one symmetric
generator goes back to the double coset NigtitotatstetitaN, one symmetric generator

goes to Nigtitotatatatitatite, and one symmetric generator goes to Ntotitotatatatitat:ts.

127. Now, we consider the cosets stabilizer N(010232123)

N(010232123) — ¢} then the number of the single cosets in the double coset
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NtptitotatatatitetaN is at most: W(ﬁlo%lgm = % =24.

The orbit of N(010232123) o {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgt1totatatatitataty,
Niotitotatstotitatsty, Nigtrtotatstatitatsts and Nigtitotatstetitatsts belong?

However, Ntotitotatstotitotats = Nigtitotatatatits € [01023212), then one symmetric gen-
erator goes back to the double coset NigtitotatatetitaN, one symmetric generator goes
to Ntgtitotatstotitatsto, one symmetric generator goes to Nigtytotatastatitatst:, and one

symmetric generator goes to Ntgtitotatstatiiatats.

128. Now, we consider coset NV (010232301)
However, totitotatstatatots = (1,2, 3)(tatstotatatotats) = (1,2, 3)(fottatatitatots) 320
€ Nigtitatstitatot:. Therefore, t; takes Nigtitotatstetstot: go to Nigtitatztitatots.
129. Now, we consider coset N (010232302),
However, toti1totatstatatots = (totltgtgtgtotzto)
= (totitatotatotsto) 2 € Niotitatotatotsto.
Therefore, to takes Nigtitotatstatstots go to Niptitatotatotsto.

130. Now, we consider the cosets stabilizer Jy(010232303)
N(010232303) = fo} then the number of the single cosets in the double coset
NtottatatatatstataN is at most: [rrommmy = 4 = 24

The orbit of N(010232303) on £, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitotatatatstotsio,
Ntotitotatatatatotst:, Nigtitotatstotatotste and Niotiiotetatatstotats belong?
We know, totitgtotatatatots = (2,0, 3)(tot1tatatatotatots)S20).
Nigtitotatstatstolts = Nistitotatotstotsts.
Nigtitotatstatatotsts = Nistitolototstots € [01232020], then one symmetric generator
goes back to NtotitatstatotatoN.
Moreover, Nigtitotatatatstotsts = Niotitotatatatsty € [01023230], then one symmetric
generator goes back to the double coset NigtitotatatatatolN, one symmetric generator

goes to Nitgtitotatstatstolsty, and one symmetric generator goes to Nigtitotatstatatotsts.



205

131. Now, we consider coset N (010232313)
However, {ot1totatstatatyits = tofitgiatatatsts.
Therefore, t3 takes Nigtitotatatatstits go to itself Nigtitotatstatats.

132. Now, we consider coset NN(010232320)
However, totitotatatatatate = (1,3, 2) (t1tatitstat tats)
= (1,3, 2) (tot1totatitot1ta) 1230 € Niotitotatitotito.
Therefore, tg takes Nigtitototatatstaty go to Niptitalatiiotita.

133. Now, we consider the cosets stabilizer y(010232521)
We know, totitotatstatstot: = totitotatotstatsiy then
N(010232321) — (¢ (2, 3)}, then the number of the single cosets in the double coset
Ntotitotatatatatztr N is at most: rrmmmmy = 3 = 12-

The orbit of N(010232321) o £0 1,2, 3} are {2,3}, {0} and {1}. We take a
representative from each orbit, and find to which the double cosets Ntotitotatatatstatsio,
Nigtitotatatatstatits
Nigtitototatatstotits and belong?

However, Ntptitotatatatstatits = Nigtitotatsiatsta € [01023232], then one symmetric
generator goes back to the double coset NtgtitptatatatstalV,

We know, totitotatstatatats = (totitattatotatots) 120,

Nigtitgtotatatstaty = Nijtatgtatitotatita.

Niotitotatatatstatits = Ntitatotatitotats € [01212130), then two symmetric generators go
back to NitptitatitetotstoN. and one symmetric generator goes to Nigtifotatsztatatatito.

134. Now, we consider the cosets stabilizer N(012010131)

N(012000131) — fe} then the number of the single cosets in the double coset
Ntotatatotitotatsts N is at most: [roomery = 2 = 24.

The orbit of N(012010131) on {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntptitatotitotitatito,
Ntotitatotitotitatity, Nigtitatotitot1tatite and Nigtitatolitotitstits belong?

We know, tot1tatotitotitats = (2,3, 0)(tot1tatotitatotate)(%3).
Ntgtitototitotitsty = Nigtitstotitatolots.
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Ntgtitototitotitstits = Ntotitstotitatote € [01201303], then one symmetric generator
goes back to NtgtitatotitatotsV.

We know, totitatotitotitsts = (totitatotatstitst:)1029),

Ntot1t2t0t1t0t1t3t1.= Ntototstotatitolito.

Nigt1tatotitotitatito = Ntiatotstatsiitot:s € [01202313], then one symmetric generator
goes back to NtotitatptatatitalV.

We know, totitatotrtotitats = (0, 2)(1, 3)(tot1tatatitatatats).

Nitgtitatotitotitst, = Ntotstitatstototsts.

Ntgtitatotitot1tatite = Niotstitatstotats € [01231031], then one symmetric generator
goes back to Nigtitatstitotst1 V. .

Moreover, Ntgtitototitotitatits = Niotitatotitotits € [01201013], then one symmetric
generator goes back to the double coset Nigtitatptitot1izN.

135. Now, we consider the cosets stabilizer N (012010132)
N(012010182) — fe} then the number of the single cosets in the double coset
Ntotitatotrtotitatz N is at most: Wﬁlﬁ%lmﬂ =2 — 94

The orbit of N(012010132) o {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niotitatotitotitstato,
Ntotitatotitotitatat:, Nigtitototitotitatate and Nigtitatotitotitatats belong?
We know, toty tatatitotitata = (0, 1)(2, 3) (tot1tatstotattote) 231,
Nigtitatotitotitats = Niatotstitetsiotats,
Nigtatototitotitatats = Niototstitatatote € [01230210], then one symmetric generator
goes back to NigtitatatotatitoNV.
Moreover, Ntgtitatotitotitstats = Niptitatotitotits € [01201013], then one symmetric
generator goes back to the double coset Niptitototifot13lN, one symmetric generator

goes to Ntotitatotitot1istato, and one symmetric generator goes to Ntotitelotitotitatat.
136. [012010301] Same as 28.

137. [012013010] Same as 107.
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138. Now, we consider the cosets stabilizer N(012013012)
N(012013012) — fe) then the number of the single cosets in the double coset
Nitgtitatotitstot teN is at most: W(ﬁl%lm,-l =2 =24

The orbit of N(012013012) o {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nitgtitatotitstotitato,
Ntotitototitstotitats, Ntotitatot1tatotitats and Nigtitatotitatot1tots belong?
We know, totitatotitstotits = (totilatatitatotits) (&%)
Nigtitototitatotita = Nigtitotatitotstiio.
Ntgtitototitstotitato = Nistitotatitolst: € [01231201], then one symmetric generator
goes back to Nitptitatstitatot1 N.

Moreover, Niotitatotitatotitate = Nitgtitototitatots € [01201301), then one symmetric
generator goes back to the double coset Niptitatotitstot1V, one symmetric generator

goes to Nigtitatotitstolitet:, and one symmetric generator goes to Ntgtitatoti1tatotitats.

139. Now, we consider coset N{012013013)
However, totitatotitstotits = (1,0, 3)(Estotatitotatito)
= (1,0, 3)(tot1tatatrtotst: )\1O3) € Ntotitatstitotst;.
Therefore, £3 takes Nigt1tatotitstotits go to Nigtitatatitolsts.

140. Now, we consider coset N(012013020)
However, totitatotitatotato = (1, 3, 2)(E2tstatotstitst;)
= (1,3, 2) (tot1totatitatits) B3P0 € Nigtitotatitatsts.
Therefore, tg takes Ntotitatotitatotato g0 to Nigtitgtetitatits.

141. [012013021] Same as 80.
142. [012013023] Same as 62.

143. Now, we consider the cosets stabilizer N (012013030)

N(012013030) — fe} then the number of the single cosets in the double coset

NitotitatotitatotstoN is at most: W%Wﬁ =2_9
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The orbit of N(012013030) o1y (0 1,2, 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntotiiatotitstotstoto,
Ntgtitatot tatotstots, Niotitatotitatotstots and Nigtitatotstatotatots belong?

We know, totitatotitatotato = (totitatstotatotats )39,

Ntptitotgtitatotato = Nigtotstitotstotsts.

Nitgtitototitstotstots = Ntototatitotatots € [01230202], then one symmetric generator
goes back to NitgtitatstolatotoN.

Moreover, Nigtitototitatotstoto = Ntotitatotitstots € [01201303], then one symmetric
generator goes back to the double coset Niptitatotitstots/V, one symmetric generator

goes to Nitgtitototitatotstot:, and one symmetric generator goes to Nigtitotolitztotatots.

144. Now, we consider coset /NV{(012013031)
However, totitatotitstotat:s = (2, 3, 0)(tot1tatitatotats)
= (2, 3,0)(tot1 tat1tatotato) > € Ntgtitatitatotsto.
Therefore, t; takes Nigtitatotitatotsts go to Nitotitatitstotsto.

145. [012013031] Same as 134.

146. Now, we consider the cosets stabilizer N(012013130)
N{012013130) — (e} then the number of the single cosets in the double coset
Ntotitatot: tatitatoN is at most: Wﬁl%lmﬁ =294

The orbit. of N(012013130) oy {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntotitatotitst:tatoto,
Ntgtitatotitstitstots, Niotitatotilstitstote and Nigtitatotitstitatots belong?
However, Ntotitatotitstitatoto = Ntotitatotitatits € [01201313], then one symmetric gen-
erator goes back to the double coset NigtitatotitstitzV, one symmetric generator goes
to Ntgtitatotitatitstot:, one symmetric generator goes to Nigtitatotitatitstots, and one

symmetric generator goes to Nitgtitatotitatistots.

147. [012013131] Same as 112.
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148. Now, we consider coset N (012013132)

However, totitatotitstitsty = (1,0,3)(tatatitot1tatita)
= (1,0,3) (t0t1t2t3t2tot2t1)(2‘3) € Ntotitatatototat:. Therefore, to takes Ntotitatolitatitato
go to Nigtitatatatotals.

149. Now, we consider the cosets stabilizer N(012013230),

N(012013230) — {6} then the number of the single cosets in the double coset
NtottatotrtstatatolV is at most: rrmmtemmy = 3 = 24.

The orbit of N(012013230) o {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatotitstatatoto,
Ntgtitatotitatotatot1, Nigtitelotitatatsloty and Nigtitatotitstatstots belong?

We know, tot1tatotitatatate = (2,0, 3)(tot1tatstat: tatols)1i05),

Niptitototitstatato = Nistotalitatotatota.

Niotitotottatatatots = Nigtotatitatotaty € [01232120], then one symmetric generator
goes back to NigtitatstatitotoN.

Moreover, Ntotilatotitstatstoto = Niotitatotitatats € [01201323), then one symmetric
generator goes back to the double coset NigtitatotitatetsN, one symmetric geherator

goes to Niptitatotitstatstots, and one symmetric generator goes to Nigtitatotitstatatots.
150. [012013232) Same as 24.

151. Now, we consider coset N(012020301)
However, tpt1latotatolztot; = (tatltstltgtotlto) = (tot1tot1t2t3t1t3)(o'3) € Nitgtytotitatatts.
Therefore, t; takes Ntptitatotatotatots go to Niptitotitatatits.

152. [012020302] Same as 86.
153. Now, we consider coset IV (012020303)

However, tpt1tatotatotatots = (totltotatztatzto) = (t0t1t0t2t3t2t3to)(2'3) € Niptiiptatatatsilp.
Therefore, t3 takes Ntgtitototatotatots go to Nitgtitotatatatsto.



210

154. Now, we consider coset N(012020310)

However, tot1tatotatotatitz = (tatltgtltgtltotl) = (totitot1t2t1t3t1)(o’3) € Niptitoti1tatiist;.
Therefore, tp takes Niotitatolatotatits go to Niptitotifatiist.
155. [012020312] Same as 80.

156. [012021230] Same as 99.

157. Now, we consider the cosets stabilizer N(012021231)

N(012021231) — fel then the number of the single cosets in the double coset
NtgtitstotatitatatiN is at most: rrmbamsny = & = 24.

The orbit of N(012021231) oy 0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Niptitatotetitatatito,
Nitgtitototatitatstity, Niotitatotatitotstita and Niptitatotatitatatils belong?

We know, totitatotatitatats = (2, 3, 1)(totitatotrtotstots) >0,

Nigtitatotatitatsts = Niat1totitotitstats.

Ntotytototatitatstits = Niatitotitatitate € [01201030], then one symmetric generator
goes back to Ntotitatot1totstolN.

We know, totytatotatitatat; = (0, 3)(1, 2)(tot:tatitatitatots) O3,

Ntgtitototatitatat:s = Nitotitatitotitatato.

Ntgtitatototitatstito = Ntatrtstitotitstz € [01213120], then one symmetric generator
goes back to NigtitattztitatoN.

Moreover, Ntotitatotatitatatity = Niotitatptatitats € [01202123], then one symmetric
generator goes back to the double coset Ntotitatolatitatz N, and one symmetric genera-

tor goes to Niptitototatitatatito.
158. [012021301] Same as 68.

159. Now, we. consider coset NN (012021303)
However, totitatotatitstots = (2,0, 3)(tstatitatotitots)
= (2,0, 3)(totrtatotstat1t2) VDO & Nitgtrtatotatatite. ,
Therefore, t3 takes Ntotitatotatitatots g0 to Niotitatotatotits.
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160. Now, we consider coset N(012021320},
However, totitatotatitstate = (1,0,2)(t1tot1tatatitots)
= (1,0, 2)(totrtotatstot1 t3) (V0 € Nigtitotatatotrts. Therefore, to takes Nigtitatotatitatato
go to Niptitotatstotits.

161. Now, we consider the cosets stabilizer N(012021323),

N(012021328) — fe} then the number of the single cosets in the double coset
NtotitatotatatstatsN is at most: iy = % = 24.

The orbit of N(012021323) o {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatototitatatsto,
Nigtitatotatitstatat:, Ntotitotototitstatats and Nigtilatotatitatatsls belong?

We know, totitatotattatats = (2,1, 3)(tot1tat tatytoty ta) (1203,

Nigtitetotatitatots = Nigiatptattatstats.

Ntotitatolatitatatsty = Nigtotolotifatstas € [01213101], then one symmetric generator
goes back to Ntgtitotitatitot1 V.

Moreover, Ntotitatotatitatatsts = Ntgtitototatitste € [01202132], then one symmetric
generator goes back to the double coset Nigtitatotatitate/N, one symmetric generator

goes to Nigtitatotatitstatatp, and one symmetric generator goes to Nigtifatotatitstataty.

162. Now, we consider the cosets stabilizer N(012023101)
N(012023101) — {0} then the number of the single cosets in the double coset
Ntotytstotatatitets V is at most: [rromsmony = 4 = 24

The orbit of N(012023101) on 01,2 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatptatatiiotito,
Niotitatotatstitotits, Ntotitatototattotita and Nitotytottatstitotits belong?
However, Nitgtitatotatstitotity = Niotitatotatstite € [01202310], then one symmetric gen-
erator goes back to the double coset Niptitatotatstito/N, one symmetric generator goes
to Ntptitatotatstitotito, one symmetric generator goes to Nitgtitatotatatitot1ts, and one

symmetric generator goes to Ntotitatolatatitotits.

163. Now, we consider coset N (012023130)

However, totitatotatstitato = (1,3, 2)(¢1tstatatatatats)
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= (1, 3, 2) (tot1t2t1t2t3t2t1)(1’3‘0) € Nigtitat1totstots.
Therefore, to takes Nigtilatolatstitsto go to Nigtitatitatatat;.

164. [012023131] Same as 134.

165. Now, we consider coset N (012023132)
However, totitatotatstitste = (1,0, 3)(¢st1tatatatot1to)
= (1,0, 3)(tot1tztotatat13)&0) € Ntotytototatatits.
Therefore, t2 takes Nigtitotolatatilste go to Nigtiiatototstits.

166. Now, we consider the cosets stabilizer [N (012023201)

N(012023201) — {6} then the number of the single cosets in the double coset

NtotitatotatatatotrN is at most: rrrsmbmony = 4 = 24.

The orbit of N(012023201) on {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitatotatstatotto,
Ntotitatotatstatotity, Niptitototatstatotita and Nigtitatolatstatotits belong?

We know, totitatotatatatots = (fotitatotstatitots )21,

Ntotitototatatatot; = Niototitatstitotats.

Nigtitotolatstatotity = thtozltltgtatltotg € [01203210], then one symmetric generator
goes back to NigtitatotatatitoN.

We know, totitatotatatatot; = (0, 3)(1, 2)(tot1tatitotitatots) %),

Nitptitatgtatataiolty = Nigtiiatitattotats.

Ntptitotototatatotits = Ntotitatitatitote € [01210130], then one symmetric generator
goes back to Ntgtitat1totitatolN.

Moreover, Ntptitotptatatatotits = Nigtitetotatataty € [01202320], then one symmetric
generator goes back to the double coset NigtitatotatstatoN, and one symmetric genera-
tor goes to Nigtitatoletsiotot;to.

167. [012023202] Same as 69.

168. [012023203] Same as 78.
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169. Now, we consider the cosets stabilizer N{012023230)

N(012023230) — fe} then the number of the single cosets in the double coset
NtotitatotatatatstoN is at most: rrrmimiemmy = 2 = 24.

The orbit of N(012023230) o {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitatotatatatsioto,
Ntotitatotatstatatots, Nigtitatototstatstote and Nigtitatotatstatstots belong?

We know, totitatotatstatato = (3, 1, 2)(totrtat1tatotatito) ).

Nigtitatotatatotato = Niatitotitatatotits.

Ntgtitatototatatstots = Nistitotitatstot; € [01212031], then one symmetric generator
goes back to Nigtitatitatotati N,

Moreover, Nigtitototatatatatoto = Nigtitalotalstaty € [01202323], then one symmetric
generator goes back to the double coset NtgtitatotatstztsN, one symmetric generator

goes to Nigttetotatstataiot:, and one symmetric generator goes to Niptitatotatatatstots.

170. Now, we consider the cosets stabilizer N (012023231)
N(012023231) — fo} then the number of the single cosets in the double coset
Ntotitatotatstatsti N is at most: Wﬁ,%m-,-l =2 =94

The orbit of N(01202231} op £0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitototatatatstity,
Nigtitatotatatatatit:, Niotitotototatatstite and Nigtitatotatatatstita belong?

However, Ntgtitototatatatstits = Ntgtitatototstats € [01202323], then one symmetric gen-
erator goes back to the double coset Niptitatolatstetz N, one symmetric generator goes
to Niptitatototatatstito, one symmetric generator goes to Nigtitototatstatstity, and one

symmetric generator goes to Niptitatotatstatatls.

171. Now, we consider coset N (012023232)
However, tgtitatotatatatste = tot1totatstotatn.
Therefore, ¢y takes Nigtitototetstatsts go to itself Ntgtitotatstotalo.

172. Now, we consider coset [N (012030230)
However, totitatotstotatsto = (2,0, 3) (t0t3t0t3t1t2t1t3)
= (2, g, 3)(t0t1t0t1t2t3t2t1)(1’3’2) € Nigtitotitatstaty.



Therefore, o takes Niotitatotstotatato go to Nigtitotitatataty.
173. [012030301] Same as 123.

174. Now, we consider coset NN (012030302)
However, totitatotstotatots = (1,3,0)(fotatotrtotstats)
= (1, 3, 0)(tot1totatot1tatz) V32 € Nigtitotatotitsts.
Therefore, ty takes Nigtitatotatotstots go to Nigtitotatotitats.

175. Now, we consider coset N(012030310)

However, tot1tatotatotatito = (E1totitstitatite) = (t0t1t0t2t0t3tot3)(1:0)(3:2)

€ Ntgtitotatotatots. Therefore, tg takes Nigtitatotstolatsto go to Nitgtitolatotstots.

176. [012030312] Same as 103.

177. Now, we consider coset N(012030313)
However, totitatotatotstits = (2, 3, 0)(t3t1t3t0t2t0t1t0)
= (2,3, 0)(tot1totatstat1t2) (P03 € Nitotitotatatatyis.
Therefore, t3 takes Nigtitototatotstits go to Nigtitotatatotts.

178. Now, we consider coset N (012030320)

However, totitatotatotstato = (fotitatatstatots) = (fotytatatatatats) (@D

€ Ntptitatstatstots. Therefore, tg takes Nigtitatotatotstato go to Nipt1atstatstots.

179. Now, we consider coset V(012030321)
However, totytatotstotstat: = (1,0, 3)(fobatatitatatols)
= (1,0, 3)(tot1tatst tatoty )12 € Nigtitatatitotot.
Therefore, t1 takes Nitgtitatotstotatats go to Niogtitatatitatots.

180. [012030323] Same as 73.

214
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181. [012032010] Same as 7.
182. Now, we consider coset /N(012032012)

However, totitatotatetotite = (1, 3,0)(¢statitotitotats)

= (1, 3, 0)(tot1tatatatst1to) 1O € Nitotitatstatstito.
Therefore, to takes Nigtitototstatotite go to Niptitataiatatito.

183. [012032013] Same as 48.

184. Now, we consider the cosets stabilizer N(012032023)
We know, tgt1tototatatototo = toli1totatatstatat; then
N(012032023) — fe (0,1)(2,3)}, then the number of the single cosets in the double coset
NiotitstotatatotatolN is at most: [romammy = 7 = 12

The orbit of N{(012032023) op {0, 1,2, 3} are {2,3}, and {0,1} . We take a repre-
sentative from each orbit, and find to which the double cosets Ntgtitototstatotatots, and
Ntgtitatotatatolatots belong?
However, Nitgtitototstatotatoto = Niotitatotstatote € [01203202], then two symmetric gen-
erators go back to the double coset NigtitatotstaiotzN, and two symmetric generator go
to the double coset Nigtiiatotstatotatots.

185. Now, we consider the cosets stabilizer N (012032023)
N(012032023) = fe1 then the number of the single cosets in the double coset
Nitoti1tatotatototats N is at most: Wﬁ%‘m,-l =294

The orbit of N(012032023) o {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgt tatotstatotatato,
Niptitatotatatotatst:, Ntotitatotstatotatats and Nigtitatotatetotatsts belong?
We know, tot1tatotstatotats = (0, 2)(1, 3)(tot1totatitotst ta) @@,
Ntotitatotstatotats = Ntitotitstotrtatots.
Nigtitatotatototatsts = Ntitotitatotitato € [01030120], then one symmetric generator
goes back to Ntotitotatitotat1 N.
Moreover, Ntgtitototatatotatsts = Ntotitalotstatoty € (01203202], then one symmetric

generator goes back to the double coset NtptitototstetotsN, one symmetric generator
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goes to Nitptitatotstatotatat:, and one symmetric generator goes to Nigtitatotatatotatat-
186. [012032023] Same as 166.
187. [012032102] Same as 103.

188. Now, we consider coset N(012032120)
However, fot1tatotatatitato = (1,0, 3)(tatetitstitatots)
= (1,0, 3)(tot1tatotatitate) 12O & Ntotitatotatytats.
Therefore, ty takes Nigtitatotstatitate go to Nigtitatolatitato.

189. Now, we consider coset NN(012082121)
However, tot1tatotstatytat: = (1,2, 0)(tatatitstitatots)
= (1,2, 0) (botrtotatatatsto) 102 € Nitotitotatstatato.
Therefore, ¢y takes Nitgtilototstatitat; go to Nigtitototstitsto.
190. Now, we consider coset N (012032123)
However, totitatotsiatitats = (1,3, 2)(tatatotilatstats)
= (1, 3, 2)(tot tatstrtot t3)1203) € Nigt tatst:totats.
Therefore, t3 takes Nigtitatotatati1tats go to Niotitatstitotits.

191. Now, we consider coset N(012032320),
However, tot1tstotatatstato = toti1totatotatota.
Therefore, g takes Nigti1tatotatatataly go to itself Nigtitotatotstots.

192. Now, we consider coset N(012032323)
However, totitototstatstats = totitotatatotsto-

Therefore, g takes Nigtitototstatatats go to itself Nitgtitotatstotsto.

193. [012101301) Same as 24.
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194. [012101302] Same as 166.

195. [012101303] Same as 57.

196. [012101320] Same as 12.

197. [012101321] Same as 1.

198. Now, we consider the cosets stabilizer N(012101323)
N(012101323) — fe} | then the number of the single cosets in the double coset
Nitotitatitotitatats N is at most: WO—E—JW,-I =2=09q

The orbit of N(012101328) o {01, 2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntgtitotitot1tstatsto,
Ntgtitatitot1tatatsty, Nigtatatitotitstatste and Nigtitatitoti1tstatsts belong?
However, Ntgtitati1totitstatsts = Niotitatitotitsts € [01210132], then one symmetric gen-
erator goes back to the double coset Nigtitotitotitat=2N, one symmetric generator goes
to Ntotitati1totitatotato, one symmetric generator goes to Ntotitatitotitatatat1, and one
symmetric generator goes to Ntotifatitoti1tstatsts.

199. Now, we consider coset N (012103030)
However, tot1tatitotstotato = (2, 3, 0)(totstotatotstats)
= (2, 3, 0) (tot1totatotrtats) 13 € Ntotitotatotitots.
Therefore, t3 takes Nigtitati1totstotato go to Niotitotatotitats.

200. [012103031] Same as 2.

201. [012103120] Same as 116.

202. Now, we consider coset N(012103121)
However, totitatitotatitzts = (2,0, 3)(fatatstatitotsto)

= (2,0, 3)(tot1tot1tatatots) DGO € Nigtitottatatots.
Therefore, t; takes Nigtitotitotstitats go to Nigtitptitatatots.



218

203. Now, we consider coset N (012103123)
However, totitotitotstitats = (1,0,2)(t1totatot1tatots)
= (1,0, 2) (tot1tat1totat1tz) 10 € Nitgtitatitotstita.
Therefore, t3 takes Ntotitotitotstitats go to Nigtitatitotatitsa.

204. (012103130} Same as 79.

205. Now, we consider the cosets stabilizer N(012103131)

N(012103131) — {ed then the number of the single cosets in the double coset
Ntotitatatotstitati NV is at most: rymbmerany = 3 = 24.

The orbit of N(012103181) on £0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntot1tatitotstststito,
Ntotitotitotstitatity, Nigtitatitotsti1tatita and Nigtitat1fotat1istits belong?

However, Ntotitotitotstitatity = Nitotitetitptstits € [01210313], then one symmetric gen-
erator goes back to the double coset Nigtitatitotstitz N, one symmetric generator goes
to Ntgtitatitotstitatito, one symmetric generator goes to Nigtitatitolstitatity, and one

symmetric generator goes to Nigtitatitolstitstits.
206. [012103132] Same as 79.
207. Now, we consider coset /N(012120301)
However, fptitattetptstolt; = (1, 2,3) (t1t2t1tot2t3tot2)
= (1, 2,3) (tot1totatrtatat: )12 € Nitottotatitatats.
Therefore, t; takes Niptitatitatotstoty go to Nigtitotatitatat;.
208. [012120302] Same as 13.

209. [012120303] Same as 133.

210. [012120310] Same as 169.
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211. Now, we consider coset N (012120313)
However, tpt1totitatotatits = (1,2)(0, 3)(tot1totztotatste) € Niotitotatotatsta.
Therefore, t3 takes Nigtitatitatotztita go to Nigtitotatotatste.

212. Now, we consider the cosets stabilizer N(012120320)

N(012120320) — fe) ) then the number of the single cosets in the double coset

NtotitatitatotatatoN is at most: rrmbmmy = 3 = 24.

The orbit of N(012120320) oy {0,1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nitpt ot tatotstatoto,
Ntotitotitototatatots, Nigtitatitatotatatole and Nigtitet tatotstatots belong?

We know, totitatibatotatato = (1,2, 3)(fat1tatitatitobat; ) 3D,

Nigtitotitatotstaty = Nitgtatitatstatotits.

Ntptitatitatotatatols = Nigtatitatstatoty € [01213102], then one symmetric generator
goes back to NtgtitatitatitolodV.

Moreover, Ntgtitatitototstatoto = Ntotitetitatotata € [01212032], then one symmetric
generator goes back to the double coset NigtitotitofotsteN, one symmetric generator

goes to Nigtitatitatotatetols, and one symmetric generator goes to Ntgtitat;tototatatota.
213. [012120321) Same as 19.
214. Now, we consider coset JV(012120323)

However, tot1tatitatotstats = (1,2, 3)(t1totstatitotata)

= (1,2, 3)(t0t1t2t3t1t0t3t1)(1’0)(2’3> € Nigtitatatitotsty.

Therefore, i3 takes Nigtitatilototstats go to Nigtitatatitotsts.
215. [012121301] Same as 2.

216. {012121303] Same as 43.

217. Now, we consider coset JV(012123020)
However, tot1totitatstotaty = (tgte,tot;;totltgtz)
= (t0t1tgtlfgtatgto)(l’a)(z’o) € Nigtitatitatslatp.
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Therefore, tg takes Niotitatitatatotato go to Nigtitatitatsiato.
218. [012123021] Same as 19.

219. Now, we consider coset N(012123023)
However, fotitatitatstotats = (1,3,2)(tatitot1tat1tsto)
= (1,3, 2)(tot1tatrtat totz) @03 € Ntotytatitstitots.
Therefore, t3 takes Ntgtitotitatstolats go to Niotitetitatitots.

220. [012123120] Same as 40.

221, Now, we consider coset N(012123123)
However, tot1tatitatstitats = (1,3, 2)(totztatitat tsts)
= (1, 3, 2)(fot1tatatatatats) 129 € Nigtitatstitstats.
Therefore, t3 takes Nigtitotitatstitats go to Nigtitatatitatats.

222. Now, we consider coset N(012123201)
However, totitotitatatatots = (1, 2)(0, 3)(tatstatitstotats)
= (1, 2)(3, 0) (tot1totat tatoty ) 1302 & Nigtitotat: tatots.
Therefore, t; takes Niptitatitatstatots go to Niptitotatitztots.

223. Now, we consider coset [V(012123202),
However, tgtitatitztstatols = (t2t3t0t3t0t1t2to) = (t0t1t2t1t2t3tot2)(1|3)(0.'2)
€ Nitgtitqtitatstots. Therefore, 1o takes Ntgtitotiiatztatole go to Niglitatiatstots.

224, Now, we consider the cosets stabilizer N{(012123203)
N(©12123203) — {6} then the number of the single cosets in the double coset
NtotitatitatatatotsN is ab most: ooy = 4 = 24.

The orbit of N(012123203) on {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitatitatatatotsto,
Ntptitat1tatstototst1, Niotitatitatatatotsta and Niptitatitatatatotsts belong?
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However, Ntotitatitatatototats = Niotitatitatstato € [01212320], then one symmetric gen-
erator goes back to the double coset NigtitatitatatatoV, one symmetric generator goes
to Nigtitqttatstatotsty, one symmetric generator goes to Nigtitotilatstatotsly, and one

symmetric generator goes to Ntgtitatitatstatotsls.

225. Now, we consider the cosets stabilizer N(012123210)
We know, totitetitetatatity = titotstotatetatol; then
N©12123210} — (¢ (0,1)(2,3)}, then the number of the single cosets in the double coset
Nigtytot totatotitoN is at most: WﬁL%lm =% =12

The orbit of N{012123210) o {0, 1,2,3} are {2,3}, and {0,1} . We take a repre-
sentative from each orbit, and find to which the double cosets Nitgt1totitatatettoty, and
Ntgtitottatstatitots belong?
However, Ntgtitatitatatatitoto = Nigtitatitatatat; € [0121231], then two symmetric gen-
erators go back to the double coset Nigtitatitatstet1V, and two symmetric generator go
to the double coset Nigtitotitatsiotitots.

226. Now, we consider coset N(012123213)
However, totitatitatatatits = (1,0,2)(tstotatstatitot:)
= (1, 0,2)(tot1tatotatat  t3)(103) € Nigtitatotatatsts.
Therefore, t3 takes Niptytotitatatatits go to Nigtitatotatatita.

227. Now, we consider coset N(012130301)
However, tot1tatitatotatots = (2,3, 0)(tot1tatotittota)
= (2,3, 0)(totatatottatots)®® € Ntotitatotstatots.
Therefore, t1 takes Nigtitatitatotatots go to Nigtitatotitatots.

228. [012130302] Same as 62.

229. Now, we consider coset /N(012130303)
However, tot1tatitatotatots = (2,3, O)(tot3t0t2t0t3tot1)
= (2,3, 0)(tot1 totatot1tats) 1) € Nitotitotatotitats.
Therefore, t3 takes Nitgtitatitatotstots go to Nigtitotatotitats.



230. Now, we consider coset [V(012130320),
However, tgtitatitstptsiaty = (2, 3, 0) (totztotgtltgtotg)
= (2,3, 0)(tot1tot1tat tots) M2 € Nitgtitotitatitots.

Therefore, tg takes Nigtilotitatolstaty go to Ntgtitotitetitots.

231. Now, we consider coset N(012130321)
However, tgtitetitstotatat; = (1, 0,2) (t2t3t2t1tzt3t0t3)
= (1,0, 2)(tot1totatotitat: ) 1302 € Niotitotatotitsts.

Therefore, ¢; takes Nigtitotitatotstaty go to Niptitotatotitst.

232. Now, we consider coset N(012130323)
However, totitatitstotstats = (1,0, 3)(tztolstitstitats)
= (1, 0,3) (totltztatzf;atotg)(1’0'3’2) € Nigtitatstotstots.

Therefore, t3 takes Nigtitatitslotatata go to Nigtitatatatstots.

233. Now, we consider coset N(012130323)

However, tot1tat:tatotstats = (totitatatotatots) = (fotitatstotatots)®?
€ Ntiotitatstotatots. Therefore, t3 takes Nigtitotitatotatats go to Nigtitatsiotatols.

234. [012302021] Same as 143.

235. Now, we consider coset N(012132023)

However, toti1tatitatofptats = (t0t1t3t2t3t0t3t0) = (t0t1t2t3t2t0t2t0)(3:2)
€ Ntotitatstatotato. Therefore, t3 takes Nitotitotitstatolats go to Nigtitatstatotalo.

236. [012302101] Same as 52.

237. [012302102] Same as 135.

238. Now, we consider the cosets stabilizer N(012302103)

We know, tgtitatatotaftols = tstotetitatatotats = titztatotitatatify then

222
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N(012302103) — [ (0,3,1),(0,1,3)}, then the number of the single cosets in the double
coset, NtgttatatotatitotsN is at most: rrmiemony = 4 =8

The orbit of N(012302103) o [0 1 2,3} are {2}, and {0,1,2} . We take a repre-
sentative from each orbif, and find to which the double cosets Ntgtitotstotatitotats, and
Niotitatstotatitotsty belong?
However, Ntotitatstotatitotsts = Nigtitatstotatity € [01230210], then three symmetric
generators go back to the double coset Nigtitatatotat1toV, and two symmetric generator
go to the double coset Nigtitatatotatitotsts.

239. [012310102] Same as 126.

240. Now, we consider coset N(0121310130)
However, totitatstitotitsto = (1,0, 3)(atstitatotitat1)
= (1,0, 3)(totrtatotatatitz) (1302 € Nigtitatotatat:ts.
Therefore, o takes Nigtitatstitotitsto go to Nigtitatotstatits.

241.{012310131] Same as 15.

242. Now, we consider coset N(0121310132)
However, tot1tatstitotitsta = (1,0, 3)(tatitatotitstito)
= (1,0, 3)(tot1tatat1tot1ts) 3 € Niotytatatitotits.
Therefore, i takes Nigtitatatitotitats go to Nitotitatatitot1ts.

243. Now, we consider coset /N(0121310310)
However, tot;tatatitotatito = (1,3, 0)(t1tstatitatot1ts)
= (1,3, 0)(totrtatotitatot1 )30 € Nigtitatotitatot,.
Therefore, to takes Nitotilotstitotstito go to Nigtytatotitstots.

244. Now, we consider coset N(0121310312)
However, tot1tatatitotstita = (2, 3,0)(E1totatotstitats)
= (2, 3, 0)(tot1tats tatotatz) 1023 e Niot tot:tatotats.
Therefore, to takes Nigtitotstitotatits g0 to Nitotitotitatotste.
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245. [012310313] Same as 134.
246. Now, we consider the cosets stabilizer N(012310321)
We know, totitatstitotatats = tgtotalitolatilato = titstatotstifotats then
N(©12310321) — (¢ (0,3,1),(0,1,3)}, then the number of the single cosets in the double
coset Ntotitatstitotatat1 NV is at most: W@%g‘lwrl =2_3

The orbit of N{012810321) o {0, 1,2,3} are {2}, and {0,1,2} . We take a repre-
sentative from each orbit, and find to which the double cosets Ntotitotstitotstat t;, and
Ntgtitatstitotstat itz belong?
However, Ntotitatstitotatatity = Nigtitatatitotste € [01231032], then three symmetric
generators go back to the double coset NitptitatstitotstoN, and one symmetric generator
goes to the double coset Nitgtitatstitotslatita.

247. [02310323] Same as 121.

248. Now, we consider coset N(012312010)
However, totitatatitatotito = (1, 3, 0)(tatotatatitatits)
= (1, 3, 0) (tot1totatstatato) 1023 € Nitotitotatstatato.
Therefore, tp takes Nipt1tatatitatotito go to Nigtitotatatatsto.

249.[012312012] Same as 138.

250. Now, we consider coset [V (012312013)
However, tgtltzfgtltgtotlts = (2,0, 3)(totstitotatotat;)
= (2,0, 3)(tot1tatotstotats) 132 € Nigtitabotatotato.
Therefore, {3 takes Ntptitotatitatot1ts go to Nitotitatotatotsts.

251. Now, we consider the cosets stabilizer N(012313030)
N(012313030) — fe} then the number of the single cosets in the double coset

NtotitotstitstotstoN is at most: Wmlz%'mr] =294
The orbit of N(012313030) op [0 1,2,3} are {0}, {1}, {2}, and {3}. We take a



225

representative from each orbit, and find to which the double cosets Niptitatstitstotstoto,
Niotitotstitatotatots, Nitotitatstitatotstots and Ntgtitotstitatotatols belong?

However, Ntgtitatstitstotstoto = Niptitatstitatots € (01231303], then one symmetric gen-
erator goes back to the double coset Niptitatstitziolz N, one symmetric generator goes
to Nitgtitatatitatotstols, one symmetric generator goes to Ntptitatatitstotstot:, and one

symmetric generator goes to Nigtitatatitatotatots.
252, [012313031] Same as 111.
253 . [012313032] Same as 70.
254. [012313301} Same as 109.
255. [012313230] Same as 118.

256. Now, we consider coset N (012313231)
However, totytatstitatatsts = (1,2, 3)(t1tatatstrtotato)
= (1,2, 3)(tot1tot1 totatats) (1320 € Nigtytotitotatats.
Therefore, t; takes Nigtitolstitatatsty go to Nigtitotitotatats.
257. Now, we consider coset [v(012313232)
However, tot1tatstitatatats = (1,2, 3)(totstitstitatsts)
= (1,2, 3)(tot1tatitatstita) 132 € Nigtitatitatatyto.
Therefore, ta takes Ntotitotatitstatsts go to Nigtitatitatstits.

258. Now, we consider coset JV(012320201)
However, tot: tatatatotatot; = (1,2)(0, 3)(totatotatitstito)
= (1,2)(0, 3)(tot1 totatst1tsto) 1P € Nigtitotatatatsto.
Therefore, t1 takes Nigtitotstatotatot; go to Ntotitotatat;tsto.

259. Now, we consider coset N(012320202)

However, tottotstatotatote = (t0t1t3t2tot3tot3)
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= (totltztatgtztotz)(g'a) € Nigtitatatototots.
Therefore, o takes Nigtitotstalotatots go to Nigtiiatslotatots.

260. [012320203] Same as 130.

261. Now, we consider coset [ (012320210)
However, totitatatatotatito = (1,3, 2)(¢statotstatitat)
= (1,3, 2)(tot1tatot1tat1ts)1203) € Nitgtitatotitatyts.
Therefore, g takes Ntgtitatatatotatito go to Nigtitatotitatits.

262. Now, we consider the cosets stabilizer N(012320212)
N(012320212) — (e} then the number of the single cosets in the double coset
NtgtitatstototstitaN is at most: WL%I"T“Tl =29

The orbit of N{(012320212) o {0, 1,2, 3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Ntotitatstatotatitaty,
Niptitatstototatitaty, Nigtitatstotoletitato and Nigtitotatatotattats belong?
We know, toti1tatstatotatits = (1,3, 2)(tot1tat1tat1tot1te) 300,
Ntotitatstatotatita = Nistotatotitotstots.
Ntotitatstatototitats = Natotototitotsto € [01213101], then one symmetric generator goes
back to Nitgtitetitstiloti N,
Moreover, Nigtitatatatotatitota = Ntgtitatstatotet; € [01232021], then one symmetric
generator goes back to the double coset Nitpftetstatotat1 N, one symmetric generator

goes to Nigtitatstatotatitat:, and one symmetric generator goes to Nitptitatstatotatitato.
263. [0123201213] Same as 88.
264. [012320230] Same as 185.

265. Now, we consider the cosets stabilizer N(012320231)

N(012320231) — {e} then the number of the single cosets in the double coset

Nitotitatstatotatsts N is at most: WI%IWVI =2 _24
The orbit of N(012320231) on {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a
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representative from each orbit, and find to which the double cosets Ntgtitatatatotatatito,
Nitotitotstototatstity, Nigti1tatatototatstite and Nigtitatztatotatstits belong?

However, Ntptitatatatotatatity = Nigtitatstatotats € [01232023], then one symmetric gen-
erator goes back to the double coset NtptitatstatotatsV, one symmetric generator goes
to Ntgtitatatatotatstits, one symmetric generator goes to Nigtitotstatotatstito, and one

symmetric generator goes to Nigtitotstatotatstita.
266. [012320232] Same as 69.
267. [012321201] Same as 111.
268. [012321202] Same as 149.

269. Now, we consider the cosets stabilizer /N(012321203),

N(012321203) — {6} then the number of the single cosets in the double coset

NtotitatatatrtatetsN is at most: Ty = 4 = 24.

The orbit of N(©12321203) o (0,1 2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Nitotitatatatitatotato,
Ntotitotatotitatotsty, Nigtitotstotitatotats and Nigtitatatatitatotsts belong?
However, Ntptitotatatitatotasts = Nigtitatatatitato € [01232120], then one symmetric gen-
erator goes back to the double coset NtgtitatstatitatoN, one symmetric generator goes
to Ntgtitetstatitatotst:, one symmetric generator goes to Nigtitatsiatitatotsty, and one
symmetric generator goes to Nigtitatatatitototsts.

270. Now, we consider coset /N(012323030)
However, tot1tatstatatotato = (fotitatotatotats) = (totltgtotatotgtg)(2’3) € Ntptitatotatotsts.
Therefore, tg takes Ntgtitatatalstotaty go to Nitgtitatotstotsta.

271. [012323031] Same as 75.

272. Now, we consider coset Jv(012323032)

However, totitatatatatotate = (1,3, 2)(t1tstotatatitato)
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= (1,3, 2)(t0t1t2t1t3t0t3t2)(1’3’2’0) € Nigtitatitatotsta.
Therefore, 1o takes Nigtitatstotatotsts go to Nigtitet1tstotsta.

273. Now, we consider coset /N(012323101)
However, totitatstatstitots = (2,3, 0){tstat1tstot1tste)
= (2, 3, 0)(tot1tatotatatot: ) (B0 & Niotitototstatot:.
Therefore, t; takes Ntgtitatatatatitot: go to Niotitetotatatots.

274. Now, we consider the cosets stabilizer N(012323130},
N(012323130) = {e} then the number of the single cosets in the double coset
NtotitatstatsttstoN is at most: Ty = 5 = 24. |

The orbit of N(012823130} op {0, 1,2,3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Nigtitatatatstitstoto,
Niottatstetstitatoty, Niotitatstatstitatots and Niptitatatatatitatots belong?
However, Niptitatatatstitatoto = Nigtitetatatstits € [01232313], then one symmetric gen-
erator goes back to the double coset Niptitatstatstiiz /N, one symmetric generator goes
to Ntotitatalatatitatol:, one symmetric generator goes to Ntotiiatatatstitstols, and one
symmetric generator goes to Ntgtitatatatstitatota.

275. Now, we consider coset N(012323131)
However, totitatstotstitsts = (1,3, 2)(tot1tatatstatyts)
= (1,3, 2)(tot1tatatatat1ta) @3 € Nitotitatatatstita.
Therefore, t; takes Ntgttotstatatitat; go to Nigtrtatatatstits.

276. Now, we consider coset NN(012323202)
However, tgt1tatatatatatots = (totitotatotstato)
= (tot1totatotatato)®? € Nitotitotatotatsto.
Therefore, to takes Nigtitotatotstatota go to Nigtitotatotatsto.

277. [012323201] Same as 29,
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278. [012131010] Same as 262.
279. [012121012] Same as 66.
280. [012131013] Same as 161.

281. Now, we consider coset N{012131020)
However, fotitatitatitotate = (1,3, 0)(tat1tatitstotats)
= (1,3, 0)(tot1tat1tatatotz) @30 € Nigtitatitatatota.
Therefore, to takes Nitgt1totitatitotato go to Niotitatytatatots.

282 . [012131021] Same as 212.

283. Now, we consider coset [N(012131023)
However, tot1tatitstitotats = (1,2)(3,0)(t1tst1tatatstots)
= (1,2)(3, 0) (bot1 tot1tat1 tato) 30 € Nigtitot totitato.
Therefore, t3 takes Nigtitatitatitotats go to Niptitot1tatitsto.

284. [012131201] Same as 93.
285. [012131202] Same as 42.
286. [012131203] Same as 157.

287. Now, we consider the cosets stabilizer N(012131210)
We know, totitetitatitatito = tototatatitntataty = totatitstatstitsto then
N(012181210) — f¢ (2 3 1),(2,1,3)}, then the number of the single cosets in the double
coset NitgtitotitatitatitoNN is at most: WEL,’}’JW,TI =%=3

The orbit of N(©12131210) op {0 1,2 3} are {0}, and {3,1,2} . We take a repre-
sentative from each orbit, and find to which the double cosets Ntptitot1tst1tatitoto, and
Ntotitatitstitatitot: belong?
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However, Ntgtitotitatitotitoto = Ntotitatitstitats € [01213121], then one symmetric gen-
erator goes back to the double coset Ntgtitatitztitat1 NV, and three symmetric generators
go to the double coset Nigtyiqtitsttattols.

288. Now, we consider coset N(012131301)
However, tgt1iatitst tatot; = (t1t0t1t3t0t2t1t2) = (t0t1t0t2t1t3t1t3)(1’0)(3’2)
€ Nipti1totatitatitz. Therefore, t; takes Ntotitati1tsti1tatot1 go to Nigtitotatiistits.

289. [012131302] Same as 39.

290. Now, we consider coset N(012131303)
totitattatitatnls = (1, 0)(3, 2)(t2t3tzt3t1t0t2t0) = (1, 2)(3, 0)(tot]_tot1t2t3t0t3)(l’3'0’2)
€ Ntptitot1tatstots. Therefore, t3 takes Ntgtitotitatitstots go to Niotitgtitatatota.

291. [012030231] Same as 109.
Length 10.

1. Now, we consider coset N(0101023021)
However, totitoti1totatstotats = (0,1)(2, 3)(tst1tstitotitatots)
= (0,1)(2, 3)(tot1tot1tatytatato) @3) € Nitotitotitatitstato.
Therefore, t1 takes Ntgtitotitotatstolat: go to Nigtitotitatitatato.

2. Now, we consider coset JV(0101023023)
However, totitot1totatatotots = (2,0, 3)(tst1tst 1 tatotstato)
= (2,0, 3)(tot1tot1tatstotats) O € Nigtitotitatstotots.
Therefore, t3 takes Nitgtitotitotetstotats go to Nitotitoti1tatatotats.

3. Now, we consider coset JN(0101023031)
However, totitotitotatatotsts = (0, 1)(2, 3)(totatatotatitatits)
= (0, 1)(2, 3) (tot1tatotatatatat:) 1 € Nigtitatotatstatats.
Therefore, t1 takes Nitotitotitotatstotets go to Nigtitatotatatatats.
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4. Now, we consider coset N(0101201301)
However, tot1 totitatotitatots = (1,0, 2)(t1totatotatatatsts)
= (1,0, 2)(tottatitotatatots) OV € Nigtitatstatatatots.
Therefore, t; takes Nigtitoti1tatoti1tatots go to Niptitatitatstatots.

5.
Now, we consider coset N(0101201321)
However, totitotitetotitataty = (1,3, 2)(t1totatotztatat:ts)
= (1,3, 2)(fotrtotatat1tatits) >N € Niotitotatatitatyts.
Therefore, t; takes Ntgtitotitatoti1tatats go to Nigtitotatstitatiia.

7. Now, we consider coset (0101203020}
However, totitot1tatotatotato = (2,0, 3)(tatrtatitstotatats)
= (2,0, 3)(tot1tot1tatatotato) @30 € Ntotitotitatatotato.
Therefore, tg takes Ntgtitolitatotatotato go to Nigtitotitatstotato.

8. Now, we consider coset NV{(0101203021)
However, tot1tot1tatotatotats = tot1totitalotatole € Nigtitotilatotstota.
Therefore, £; takes Nigtitolitatotstotat: go back to itself Nitgtitotitatotstots

9. Now, we consider coset V(0101203023)
However, tgti1totitetotatotats = toti1totitatotstotas € Nigtitgtitatotatots.
Therefore, t3 takes Nitgiitotitatotatotets go back to itself Ntgtitotitatotstots-

10. Now, we consider coset /N(0101203201)
However, tot1tot1tatotstetots = (0,1, 3)(t1totstotitotatats)
= (0,1, 3) (bot1totatotatitats ) 20 € Nigtitotototat: taty.
Therefore, t; takes Niptitotitatotatatots go to Nigtitotatotatitaty.

11. Now, we consider coset I (0101203203)

However, totitotitototstatots = (0,2, 3)(t2t1t2t1t0t2t3t0t2)



= (0,2, 3) (tot1tot1tatotatate) 20 € Nigtitotitatotatato.

Therefore, t3 takes Nigti1otitototatatots g0 to Niptitotitetotstato.

12. Now, we consider coset N(0101203210)
However, tot1tgtitatotslatito = (1, 3)(2, 0)(i3t0t2tot2t3t1t2t3)
= (1, 3)(2, 0) (totltghtztote,tgto)(1’0’3) € Nigtitatitatotatato.

Therefore, tp takes Niptitgtitatotstetito go to Niotitatitatotztato.

13. Now, we consider coset Jv(0101203212)
However, totitotitatotatatito = (1, 3, 2)(t0t2t0t1t2t3t2f}1t2)
= (1,3, 2) (tot1totat1tatitats) (12 € Nigtitototitstitats.

Therefore, ty takes Nigtitotitatotatatits go to Nigtitotatitatitats.

14. Now, we consider coset N(0101210312)
However, totitotitatitotstite = (1,0)(3, 2)(t0t3t1t3t1t2t1t3t0)
= (1, 0) (3, 2) (totltgtltztatztlto)(1'3'2) c Ntotltztlt;)tgtgtlto.

Therefore, ty takes Nitgtitoti1tatitotatita go to Nigtitatitatatatito.

15. Now, we consider coset /N(0101213103)
However, tot1totitatitstitots = (tltztltatltatgtotz)
= (totltotgtotztltgtl)(1’2’3’0) € Nigtitotatolotitaty.

Therefore, t3 takes Nitptitotitatitatitots go to Nigtitotetotatitsts.

16. Now, we consider coset [N(0101213120)
However, totitot1tatitatitato = (0, 3)(1, 2)(totatottot1tatat:)
= (D, 3)(1, 2)(t0t1t0t2t0t2t1t3t2)(1’2) € Niptitptatotatitsta.

Therefore, tg takes Nigtitotitatitatitato go to Niptitotatotatitsts.

17. Now, we consider coset /N(0101213121)
However, totitotitatitstitats = (1,3)(0, 2)(tatitatotatitatstp)
= (1, 3)(0, 2)(tot1tatatatitatots) 30 € Nigtitatatatytatots.

Therefore, t; takes Nigtitotitatitatitat: go to Niptitotatatitatots.
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18. Now, we consider coset N(0101213201)
However, tottotitatitstatots = (1, 2)(0, 3)(tat1tat1tatstotats)
= (1, 2)(0, 3)(tot1tot1totatatots) 230 € Nigt totitotatatots.

Therefore, t1 takes Nitgtitotitatitstatots go to Nigtitotitotatstots.

19. Now, we consider coset JN(0101210313)
However, totitotitatitotatits = (2,0, 3)(totatotitotitatsto)
= (2,0, 3)(tot1totatotatitsto)b? € Nigtitotatotatitato.

Therefore, t3 takes Nigt1tot1tat1totstits go to Nigtitotatotatitato.

20. Now, we consider coset NN(0101213030)
HOWBVGI‘, totltotltgtltstotsto = (t3t1t2t3t2tot1t3t1)
= (totltgtotztstltotl)(o's) € Nigtitatotatstiipt:.

Therefore, tg takes Nigtitotitatitatotato go to Nigtitatotatstitot;.

21. Now, we consider coset (0101213202}
However, totitotitetitstatote = (1, 3)(0, 2)(t1tatitot1tatotato)
= (1, 3)(0, 2)(tot1fotatotatstits) 120 € Nigtitotatotatatsts.

Therefore, to takes Ntgtitotitatitatatota go to Nigtitotatotatatits.

22. Now, we consider coset N(0101213203)
However, totitotitatitstatots = (2, 3, 0)($1¢at1tot1tstotato)
= (2,3, 0)(totrtatotitatot 2)(130) € Niotitatotitatotyta.

Therefore, t3 takes Nigtitot1iatitstatots go to Nigtitatotiistot:ta.

23. Now, we consider coset N(0101213213)
However, tgtitotitatitatatots = (1,2, 3)(totatotati tatstyta)
= (1, 2, 3)(toﬁltztotltatotltz)(1’2) € Nigtitot1tatitztaty.

Therefore, t3 takes Ntgtitotitatitstatits go to Nigtitotitatitatats.
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24. Now, we consider coset /V(0101230202)

However, totitot1tatstotatots = (2,0, 3)(tot1t2tatatotatsts)
= (2,0, 3) (tohtztatztotzt;;tl) € Nigtitotstototatsty.

Therefore, ta takes Niotitotitatatotatots go to Nigtitatatatotatsts.

25. Now, we consider coset N (0101230203)
However, totitptitatstotetots = (2, 3, 0)(t3t1t3t1t0t3t2t3t0)
= (2,3, 0)(tot1tot1tatotstots) 0% € Ntotitotytatotatots.

Therefore, t3 takes Niotitotitatgtotatots go to Niptitotitatotslots.

26. Now, we consider coset N(0101230212)
However, totitotitatstotetits = (0, 1)(2, 3)(t3t2t0t1t2t1t3t1t3)
= (0,1)(2, 3)(tot1tetstitstotsto) 1209 € Nigtitatstitstotato.

Therefore, ¢o takes Nigtitoti1tatatotatite go to Nigtitotatitatotsto.

27. Now, we consider coset N(0101230213)
However, tot1totitatatotatiiz = (2, 0, 3)(totatotitot1tstato)
= (2, 0, 3) (totltotgtotztltsto)(1’3’2) € Ntgtitotatotatitato.

Therefore, t3 takes Nigtitotitetstotatits go to Nigtitotatotatitsts.

- 28, Now, we consider coset /V(0101230230),
However, tottoti1fatatotatsio = (2, 0, 3)(t3t1t3t1t3t2t0t3t2)
= (2,0, 3)(totrtot1totatatotz) ™ € Ntotitotitotatstots.

Therefore, to takes Nitgtitoti1tatstotataty g0 to Ntotitotitotatstota.

29. Now, we consider coset N(0101230231)
However, tgtitotitatstotatst; = (1,0, 2)(t1t3t0t3t1t2t3t2t3)
= (1,0, 2)(tot tat1totat1tat: ) € Nitotitatitotattst;.

Therefore, t; takes Nigtitotitatstotatats go to Nigtitotitotatitst;.

30. Now, we consider coset N(0101231303)

However, totitotitatatitatots = (0,1)(2, 3)(tot1tatatitatotaio)
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= (0,1)(2, 3)(tot1tatstitatotsto) > € Ntot1tatstitstotsto.

Therefore, t3 takes Nt0t1t0t1t2t3t1t3t0t3 g0 to Nt0t1t2t3t1t3t0t3t0.

31. Now, we consider coset N(0101232020)
However, totitotitatstatotato = (totitatotatitatat:)
= (totltotztstlt;;totl)(2'0) € Ntgtitgtatstitstoty.

Therefore, tg takes Ntpt1totitatstatotato go to Nitotitotatstitstots.

32. Now, we consider coset N{0101232023)
However, totitotitatziatotats = (1,0, 2)(t3tot1tot3tot2t1t2)
= (1,0, 2)(fot1tatrtot1tatats) (1032 € Nigtitatatotitatats.

Therefore, t3 takes Ntotitotitatstatotats go to Nigtitotitotitstats.

33. Now, we consider coset NV(0101232120)
However, totitotitatstztitoto = (1, 3,0)(tstatatotatitatats)
= (1,3,0)(totatotatrtstotsto) 203 € Nigtitotatitstotito.

Therefore, tg takes Nipt1toti1tatstat1tato go to Nigtitotetitatot:to.

34. Now, we consider coset N (0101232313)

However, tot1totitatatatstits = (1,3, 0)(t3t2t3t1tgt3tot1to)
= (1,3,0)(tgtltgtgtatot;}tztg)(1’2’0’3) € Nigtitotatatotatats.

Therefore, t3 takes Ntgtitoti1tatstatstits go to Niptitotatatotstats.

35. Now, we consider coset N(0101232321)
However, totitotitatstatstet; = (t0t1t0t2t1t2t3t1t3)
= tot1totetitatstits € Nigtitgtat1tatatits.

Therefore, t; takes Nigti1totitatstotstat: go to Nigtitotatitatstits.

36. Now, we consider coset N(0102012321)
However, toti1totototitotstat: = (1,2, 0)(tot2tot3tot3t2t1t2)
= (1,2,0)(tot1totatotatitst:) (123 € Nigtytotatotatitaty.

Therefore, t; takes Nitpt1totatotitotatat: go to Nigtitotatotatitats.
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37. Now, we consider coset N(0102012323)
However, totitotatotitotstats = (1, 2, 0){tatotatitstotstots)
= (1,2, 0)(fot1totatatitatito) 102 € Nigtitotatstitstito.
Therefore, t3 takes Ntgtitotatotitatstats go to Nigtitotatatitatsto.

38. Now, we consider coset JV(0102013021)
However, tot1totatotitatotats = (1,0)(2, 3)(tst1istatitatotsto)
= (1,0)(2, 3)(tot1 totati tatatota) @) € Nitoty totatitatstots.
Therefore, t; takes Nigtytotatotitatotat: go to Niptitolatitatatots.

39. Now, we consider coset V(0102013023
However, totytotatot tstatats = (fotitotatotitatots)
= totitotatotitatots € Nigtitotatotitstota.
Therefore, t3 takes Ntptitptatotitstotats go to itself Niptitotatotilztotsa.

40. Now, we consider coset [V{0102013030)
However, totitotatotitstotsto = (2,0, 3)(Eztotat1tatatatita)
= (2,0, 3)(tot1totatotatotata) V0P € Nigtitotatotstotato.
Therefore, tg takes Nigtitolatot1tstotsto go to Nigtitotatotstotato.

41. Now, we consider coset N(0102013031),
However, totitotatotitatotats = (1,3, 0)(tatitztotatot1tots)
= (1, 3,0) (tot1tatatatstitsto) OF) € Niotitatatatatitato.
Therefore, t; takes Ntgtitotatotitatatats go to Nigtitatstatatitsto.

42. Now, we consider coset N (0102013130)
However, tot1totatotitstitato = (1,2)(0, 3){tatotitatotatotsta)
= (1,2)(0, 3)(tot1tatotitstitato) 308 € Nigtitatotitstitsto.
Therefore, tg takes Ntptitotatotitatitato go to Nigtitetot1tstiiato.



43. Now, we consider coset N(0102013131)
However, {gtlgtatotitstiiats = (1, 2, 0)(tstot1tatitatotato)
= (1,2, 0)(totrtatotatatytot: ) 1032 € Ntotitatotatatitots.

Therefore, t1 takes Niotitotatotitatiists go to Nigtitatotatstiiots.

44, Now, we consider coset [V (0102021301)
However, totitotatotatitatots = (1,0, 3)(t0t2t0t2t3t1t0t3t2)
= (1, 0, 3)(t0t1t0t1t2t3t0t2t1)(1‘2'3) € Nigtitotitatstotaty.

 Therefore, t; takes Nitglitotatotatitatots go to Niptitotitatstotat.

45. Now, we consider coset N(0102021303)
However, tot1totatotatitatots = (1, 3, 0) (t0t2t0t2t1t2t0t3t2)
= (1,0, 3)(tot1tottatrtotst1) W2 € Nigtitotitatstotsts.

Therefore, t3 takes Ntptitotatotetitstots go to Nigtitotitatitotat:.

46. Now, we consider coset [V (0102021310)
However, totitotatotatitatito = (2,3, 0)(tatotatotitatatita)
= (2,3, 0)(totatot1tatotatato) W02 € Niotitotitatotstato.

Therefore, £y takes Nigtitolatotatitatito go to Nigtitotitatotstato.

47. Now, we consider coset N(0102021312)
However, totitolatotattatita = (tatotstotstotatots)
= (toiltotltghtatlto)(1‘0'3’2) € Nigtitgtitatatatito.

Therefore, to takes Ntgtitotatotatitatits go to Nitgtitotitatitatito.

48. Now, we consider coset N (0102021313}
However, ot totatgtatitatits = (1, 3,0)(t0t3t0t1t0t3t1t2t1)
= (1,3, 0)(tot1totatotrtatate) %2 € Nigtitotatotitatste.

Therefore, t3 takes Ntotitotatotatitstits go to Niptitotatotitatats.

49. Now, we consider coset NV (0102021320)

However, totitotatotatitatato = (1,3, 0)(totatotatitotatats)
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= (1,3, 0) (fot1tot1tatotstits) M € Nigtitotitatotatsts.

Therefore, tg takes Nigtitotototatitstato go to Nigtitotitatotatits.

50. Now, we consider coset N(0102021323)
However, tot1totatotatitatats = (1, 2, 0)(totatatotstotstitn)
= (1,2, 0)(tot1tatotitotitsta) M) € Nitotitatotitotstata.

Therefore, 3 takes Nigtitotatotatitstats go to Nigtitatotitotitata.

51. Now, we consider coset N(0102030130)
However, totitotatotaztotitato = (1, 0,? 3)(t2t0t2tot3t2t1t2t3)
= (1,0, 3)(tot1tot1tatotstots) 123 € Niotitot1tatotstots.

‘Therefore, to takes Ntotitotatotatotitsto go to Niptitotitatotatota.

52. Now, we consider coset /V(0102030132)
However, t0t1t0t2t0t3tot1t3t2 = (1, 0)(2, 3) (tstotatztstltztots)
= (1, 0)(2-, 3) (totltotztotstztlto)(1'0’3) € Nigtitotatotatatits.

Therefore, 12 takes Nigtitotatotatotitata go to Nigtitotatotatatito.

53. Now, we consider coset NN(0102030201)
However, totitotatotstotatots = (1,0,3)(f1tat1tot1tatstits)
= (1,0, 3)(tot1totatottstots) 120 € Nigtitotatotytstots.

Therefore, t; takes Nigtitotatolatotatols g0 to Nitotitotatotitatots.

54. Now, we consider coset /N(0102030210)
However, tgtitotatotstolat ity = (1,3’ 2) (tatltztotztotltota)
= (1,3, 2)(tot1tatstatatitsto) 30 € Niotitatatotstatato.

Therefore, t1 takes N totltotztotstotztlto gO to N f0t1t2t3t2t3t1t3t0.

55. Now, we consider coset N(0102030212)
However, fot1totatoiatolatita = (1, 0)(3,,2)(t3tot1‘tot1t3t2t1t3)
= (1,0)(3, 2) (tot1 tat1tatotatato) 1032 € Ntotitat: tatotatato.

Therefore, 1 takes Nigtitotatotatotatila go to Nigtitatitatotatato.
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56. Now, we consider coset N (0102030320

However, tot1totatotstotatato = (totatotatatstatota)
= (t0t1t0t2t3t2t3t0t3)(3’2) € Nigtitotatstatstots.

Therefore, tg takes Niptitotatotstotstaty go to Nitgtitotatatatstots.

57. Now; we consider coset V(0102030321),

However, totitotatotstotstat; = (1,3, 0)(t2t3t0t2t3t1t0t1t2)
= (1,3, 0) (totrtatot1tstatate) > (02 € Nitotytatottatatsto.

Therefore, £; takes Nigtifotatotatotatats go to Niptitatotitstatsto.

58. Now, we consider coset N(0102031310)
However, totitotatotatitstito = (3,2, 0)(t1totatitatat1tata)
= (3,2, 0)(tot1tatotstat: tatz) (O € Nigtitatotstattota.

Therefore, tg takes Ntpti1fgtatotstitstito go to Nigtitatoiatatitats.

59. Now, we consider coset V(0102031313)
However, totitptatotztitatilz = (1, 2, 0)(t3t0t1t3t1t3t0t3t0)
= (1,2, 0)(totrtatotatatitot1 )\ 1023 € Ntotitatotatstitots.

Therefore, t3 takes Niotitotatotstitatits go to Nigtitatotatatitot.

60. Now, we consider coset N(0102032102)
However, totitolatotstatitots = (1,3,0)(t3t1t2t0t2t1t2t3t0)
= (1, 3, 0)(tot1tatatatitatots) O3 € Nigtitatstatitatots.

Therefore, to takes Ntgtitolatotstatitots g0 to Nigtitatatatitstots.

61. Now, we consider coset N(0102032121)
HOWGVGI’, totltotgtot;;tzf]tztl = (1, 3)(2, 0)(#2t0t2t0t1t0t3t1t2)
= (1, 3)(2, 0) (totltohtztlt:;tzto)(1’0‘2) € Nigtitot1tatitstato.

Therefore, t; takes Ntotitotatotatatitat: go to Niptitotitatitstato.
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62. Now, we consider coset N(0102032130)
However, tot1totatotstetiiato = (1, 3,0)(¢t1tat1totstitatots)
= (1,3, 0)(tot1totatatotatats) {20 € Nitotatotatstotatats.

Therefore, tp takes Nigti1totatotstatitato go to Nigtitolatatolatats.

63. Now, we consider coset NV(0102123031)
However, totitotatitatatotsts = (1, 3) (2, O)(t3t1t3t2t3t1tot3t2)
= (1, 3) (2, 0) (totlt0t2t0t1t3t0t2)(3’0) € Niptitotototitatota.

Therefore, t; takes Nigtitotatitatatotats go to Nigtitotalottatoto.

64. Now, we consider coset N(0102123032)
However, tot1totatitatatotsts = (2,3,0) (totitatotatatotato)
= (2, 3, 0) (totltztotstgtotzto)(3’2) € Nigtitalotstatotats.

Therefore, t3 takes Nigtitolatitatsiotale go to Nigtitatotatatolato.

65. Now, we consider coset (010212331}
However, totitotatitatstitats = (tot1totitatatatats)
= tptitot1tatstatate € Niptitotitatstatats.

Therefore, t; takes Nigtitotetitatatitsts go to Niotitotitatatatsts.

66. Now, we consider coset N(0102130102)
HOWGVG!', totltotztlt(;totltotz = (2, 0, 3)(t2t3t2t3t1t0t1t3t1)
= (2, 0, 3)(totltohtztgtgtltg)(1'3’0’2) € Nigtytotitotatotitn.

Therefore, to takes Nigtitotatitatotitolz go to Nigtilotitatsiatits.

67. Now, we consider coset N(©102130103)
However, totitotatitstotitots = (1,2, 3)(f1tst1totatatatats)
= (1,2, 3)(t0t1t0t2t3t1tatlt0)(1'3’0‘2) € Nigtitgtatstitztqty.

Therefore, t3 takes Nitgtitotatitstotitots go to Niotitotatstiiztiio.

68. Now, we consider coset N(0102131010)

However, totitotatitstitotito = (1, 0,2) (tltgtotltgtgtgtgtl)
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= (1,0,2)(t0t1t2t0t1t3t1t3to)(1’2'0) &€ Nigtitatotitstitsto.

Therefore, g takes Nigtitotatitstitotito go to Niptitatotitstitato.

69. Now, we consider coset [V(0102131012)
However, fot1totatitztitotita = (2, 0, 3) (t2t0f2t1t3t2t3t2to)
= (2,0, 3) (tot1tot2t3tot3tot1)(1'0’2) € Ntotitotatstotatoty.

Therefore, to takes Nigtitotetitatitotits go to Nigtitotatatotatots.

70. Now, we consider coset /N(0102131013)
However, t0t1t0t2t1t3t1t6t1t3 = (2,0, 3)(tat1totatitatatsto)
= (2, 0, 3)(t0t1t2t3t1t3tot3to) 0.2) ¢ Nitgtitatatitstotats.

Therefore, t3 takes Ntgtitolet1tstitotits go to Nigtitatstitstotsto.

71. Now, we consider coset N(0102131210)
However, fot1totatitatitatito = (1,3, 2)(tst1tot1tattot1ts)
= (1, 3, 2)(totitatitat tatato) 0> € Niotitatitat bty tg.

Therefore, tg takes Nitptitototitstitatito go to Nigtitat;tstitatito.

72. Now, we consider coset N(0102131212)
However, totitotatitatitatita = (1,0,2) (tltztgt;[tgtatot:;tl)
= (1,0, 2) (tot1tatotatatatsto) b2 € Nigtitatotatstatsto.

Therefore, to takes Nigtitotatiistitet1ta go to Nigtitatotatatatato.

73. Now, we consider coset N(0102131231)
HOWGVGI', t0t1f0t2t1t3t1t2t3t1 = (1, 3, 2) (totgtotztltotgtltg)
= (1, 3, 2)(tot1tot1tatotatat:)1® € Nitotitot1tatotatot;.

Therefore, t; takes Nitgtitotatitstitolsty go to Nigtitotitatolatat;.

74. Now, we consider coset NV(0102132121)
However, {gt1totatitatatitet = (1, 0, 2)(t1t2t0t1t0t3t0t3t2)
= (1, 0, 2)(totltgtotgtstgtstl)(1'2’0) € Nigtitatolatatatsty.

Therefore, t; takes Nigtitotatitatatitets go to Nigtitatotatatatats.
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75. Now, we consider coset NN{(0102303010)
However, tot1totetstolatotito = (1, 0, 3)(t1t2t1t0t2t3t2f}1t2)
= (1,0, 3) (totltotztlt;;t]toh)(1’2’0) € Niptitoptatitatitoty.

Therefore, tp takes Nigtitotatatotatotito go to Nigtitotatitstitots.

76. Now, we consider coset N(0102303012)
However, tgtiigtatstotslotits = (1, 0, 3) (tztstltotltztltatl)
= (1,0, 3)(totitatstatotatits) (1302 € Nigtytatstatotatite.

Therefore, tp takes Nigtitotatatotstotita go to Niglitatatatotatits.

77. Now, we consider coset N (0102303230)
However, tot1totatstotatatsto = (2,3,0) (tatztatztltotltgtg)
= (2,3, 0)(fotrtot1tatatatats ) WD O € Nigtitotitatstatats.

Therefore, tg takes Niptitotatstotstatsto go to Nigtitotitatatatsty.

78. Now, we consider coset N(0102303231)
However, totitotatstotatatsts = (1,2, 3)(tatotatattatotato)
= (2,3, 1)(tot1totatstatitat1)\103) € Ntotitotatatatitat.

Therefore, t; takes Nigtitotatstotstatat: go to Nigtitotatatalitat.

79. Now, we consider coset NV(0102303232)
However, tgt1totatstotatatsts = (0, 2,3) (tgtotzhtgt;;tltotg)
= (2,3, 1)(tot1totatotatatits) 10D € Nitotitotatotstatats.

Therefore, to takes Nigtitotatalotatatste go to Niptitolatolstatits.

80. Now, we consider coset /V(0102312021)
However, tottotatstitatotat; = (tatotitotitatitats)
= (totltzt1t2t3t2t0t3)(1’0’2) € Nitgtitatitatatatots.

Therefore, ¢ takes Ntgtitotatstitatotats go to Niptitatitatatatots.
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81. Now, we consider coset N(0102312023)
However, tot1totatatitatotats = (1,3, 2)(t1totatitatotatato)
= (1, 3, 2)(tot1tatotatitatats ) 1OGD € Nigtitatotatitatsts.

Therefore, ts takes Ntotitotatatitatotats go to Nigtitatotatitatats.

82. Now, we consider coset N(0102312302),
However, totilotatatitatalots = (1,0, 2) (t3t2t3t1t0t1tot3to)
= (1,0, 2)(totltotgt;;tgtgtots)(1'2)(3’0) € Nigtilgtotaiatstpts.

Therefore, to takes Nigtitotatatitatatols go to Niotitolatatatatots.

83. Now, we consider coset NV (0102313010)
HOWEVBI‘, totltotzt‘gtltatotlto e (2, U, 3)(t2t1t3t0t3t2t3t0t1)
= (2,0, 3)(tot1tatstatotatat1) 330 € Niotytatatatotatats.

Therefore, tg takes Nigtitotatatitatotito go to Niptitatstatotatat.

84. Now, we consider coset [V(0102313012)
However, fpt1tgtatztitstolite = (t2t1t2t1t0t3tot2to)
= (tot1tot1tatatatots) 0 € Ntottot:tatatatots.

Therefore, to takes Nitgtitotatstitztotita go to Nigtitotitatatatots.

85. Now, we consider coset N(0102313101)
HOWBV&I‘, t0t1t0ﬁ2t3t1t3t1t0t1 = (1, 3, 0) (t2t0t2t3t0t1t2t0t2)
= (1,3, 0) (t0t1t0t2t1t3t0t1to)(2’3'1’0) € Niptitgtatitstotito.

Therefore, t; takes Nigtitotatatitatitots go to Nigtitotatitstotito.

86. Now, we consider coset N(0102313103)
However, totitotatatitatitots = (1,0, 2)(t1t2t1f0t1t2t0t3t0)
= (1,0, 2)(tot1totatot 1tatsta) 120 € Ntgt totatotitatsts.

Therefore, t3 takes Ntgtitotatatitatitots go to Niotitptatotitatats.

87. Now, we consider coset N(0102321230)

However, totitotatatatitatsto = (1,2, 0)(tstitot1tst1tatots)

243



= (1,2, 0)(fot1tatitolitatats) B3 € Nigtitatitotitatats.

Therefore, to takes Ntotitotatatatilataty go to Nigtitatatotitstats.

88. Now, we consider coset N(0102321232),
However, totitotatatatstotats = (1,2,0)(tatstitot1tatitato)
= (1,2,0) (totrtatstatitatols) (202 € Nitotitatstatytatots.

Therefore, tp takes Niotitatatatatitatata go to Nigtitatatatiiatots.

89. Now, we consider coset V(0102323030)
However, tottotatstatstotsio = (tgtltotatotgtotzt,fs)
= (totltotztot:;totgtz)(3‘2) € Nigtitotatotatotsta.

Therefore, tg takes Nigtitototstatatotato go to Niptitotatotstotsts.

90. Now, we consider coset [V(0102323031)
However, totitotatstatstotsts = (1,3, 2)(tatatstitotatitots)
= (1,3, 2)(tot1totatstitatsto) B2 GO € Ntotytotatatitatsto.

Therefore, t1 takes Nigtitotatatatatotals go to Niotitotatstitatsto.

91. Now, we consider coset N(0120101320)
However, totitatot1totitatato = (1,3,0)(t2tat1tatstolatat)
= (1, 3,0)(t0t1t2totlt3t0t1t2.)(1’3’0’2) € Ntgtitototitatotita.

Therefore, to takes Niptitatotitotitatato go to Nitgtitatotitstotits.

92. Now, we consider coset N(0120101321)
However, totitatotitotitstats = (2, 3, 0)(t0t3t0t2t0t2t3t1t2)
= (2,3, 0)(tot1 totatotatitata) 3 € Nigtitotatotatitsts.

Therefore, t; takes Ntoti1totolitotitatats go to Niptilotatotatitats.

93. Now, we consider coset [V(0120130121)
However, totitatotitatotitats = (2,3, 1)(Estotstotatotitats)
= (2,3, 1)(tot1totstatrtstate) 10D € Nitgtitotrtatatstoto.

Therefore, t; takes Ntgtylatotitatotitat: go to Nigtitotitatitstato.
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94. Now, we consider coset [N(0120130123)
However, totitatotitatotitats = (2, 3, 1)(t3t2t0t3t2t3t2t1t0)
= (2,3, 1) (tot1tatotrtot1tata) 1203 € Nigtitatotitottats.

Therefore, t3 takes Nigtytototitatotitets go to Nigtitatolitotitats.

95, Now, we consider coset Jv{0120130301)
However, toti1tatotitstotatot; = (0, 2, 1)(t1t0t1t3t2t0t3t0t3)
= (0, 2, 1)(tot1totatst tatite) WO € Niotytotatstrtatits.

Therefore, t; takes Nigtitatotitatotatols go to Nigtitotatatitatits.

96. Now, we consider coset N{0120130303)
However, totitatotitstotatots = (totitatitotstitat)
= {ot1tat1totstitsts € Niotitotitotstitats.

Therefore, t3 takes Nigtitototifatolatots go to Niptitat:totatitat.

97. Now, we consider coset N (0120131301)
However, totltztotltstltstotl = (1,3)(2,0)(t1t2t1t0t1t2t3t2t3)
= (1,3)(2, 0)(totatotatotstatits) >0 € Niotitotatotitatits.

Therefore, t takes Ntptifatotitatitatot: go to Niotitotatotitatita.

98. Now, we consider coset /N(0120131302)
However, totitetotitatitatote = (1,2, 0)(tatotatitotatotatn)
= (1,2, 0)(tot1totat1tat1tot:) 192 € Ntotytotatitatitots.

Therefore, t; takes Nitgtitototitatitatota go to Nigtitotatitstitotr.

99. Now, we consider coset N (0120132303)
However, toti1iatgt1tatatstpts = (1, 3, 2)(t2t3t2t0t2t1t2t1t0)
= (1, 3, 2)(tot1 totatotatotsts) (1302 € Nitgtitotatotatotats.

Therefore, t3 takes Ntptitatotitatatstots go to Nigtitotatotatotsta.
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100. Now, we consider coset N(0120212312)
However, totitatotatitotstite = (0,3,2)(t1t0t1t3t2t0t3t1t3)
= (0, 3, 2)(tot1totatstitatots) VOS2 € Nigtitotatstytatoto.

Therefore, t2 takes Ntotitatotatitatstita go to Niptitotatatitatoln.

101. Now, we consider coset /N(0120213232),
However, tot1tatotatitatatsta = (1, g, 2) (tltotztoht;;totgto)
= (1,0, 2) (tot1 tatitotatitat: )10 € Nigtitatitotatitst:.

Therefore, ¢ takes Nigtitatotatiistatats go to Niptitatitotatitats.

102. Now, we consider coset NV (0120231010)
However, tot1tatotatstitotito = (1,3, 2)(t1t2t1t3t1t0t2t0t2)
=(1,3, 2)(t0t1t0t2t0t3t1t3t1)(1'2’3’0) € Nigtitotatolstitsty.

Therefore, tg takes Nigiitatotatatitotito go to Nigtitotatotatitats.

103. Now, we consider coset N(0120231012)
HOWGVEI‘, tot1t2t0t2t3t1tot1t2 = (1, 3, 2) (t1t2t1t3t1t2t0t2t0)
= (1, 3, 2)(tot1 totatotitstita) 1230 € Nitgtytotatotitstyts.

Therefore, tp takes Nigtitatolatstitotita go to Niptitotatotiistits.

104. Now, we consider coset /V(0120231013)
However, totitatotatstitotits = (tstifattatitotato)
= (tot1t0t1tgt1t3t0t3)(3'0) € Nigtitgtitotitstots.

Therefore, t3 takes Nigtitatotatatiiotits go to Nigtitotitatitstots.

105. Now, we consider coset JN(0120232301)
However, totitatotatstatatot; = (1,2, 0)(t2t0t2t1tot3t0t1t0)
= (1, 2, 0)(f}otltotztlt;;tltgﬁ)(1'0’2) € Niptitotatitatitaty.

Therefore, t1 takes Nigtitatolatsiatatots go to Ntotitototitstitats.

106. Now, we consider coset N(0120232302)

However, totitatototatatatots = (3,2, 0)(tat1tatatatotatots)
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= (3, 2,0)(tot1tatotatstatsto} %P € Nitgtitatotatstatato.

Therefore, to takes Nigtitatotatatatatota go to Nigtitatotatstatsto.

107. Now, we consider coset /V(0120232310)
However, totitatotatstatslitp = (1,2, 0)(t2tot2t1tot3t1tot1)
= (1, 2, 0)(totltotQtltatgtltz)(1’0’2) € Nigtitgtatitatatits.

Therefore, to takes Niotitetototatatstito go to Nigtitotatitztatits.

108. Now, we consider coset N(0120232312)
However, totitatotatatatatita = (3,2, 0)(b1tat1totatitatato)
= (3,2,0) (totltotgtgtot;;tltz)(1’2’0) € Nigtitgtatstotatits.

Therefore, ty takes Nigtitatototatatstita go to Nigtitptatstotatsta.

109. Now, we consider coset IV(0120232313)
However, tyt1tatolatstotat it = (1,2)(3,0) (t0t3tot3t0t2t1tot1)
= (1,2)(3, 0)(totrtotatotatstots) 13 € Nigtitotitotatatots.

Therefore, t3 takes Niotitatotatatatstits go to Niptitotitotatstots.

110. Now, we consider coset /N(0120320202)
However, totitatotsiatotatots = (1,2, 0)(¢1tot1tatotatstita)
= (1,2, 0)(t0t1t0t2t1t2t3t0t3)(1'°) € Nigtitotatitatstols.

Therefore, to takes Nitgtitototatatotatots go to Nigtitgtatitatatots.

111. Now, we consider coset N(0120320231)
However, fottatotstatolatsts = (1, 2, 3) (t1t0t1t2t1t3t0t3to)
=(1,2,3) (tot1tot2t0t3t1t3t1)(1’0) € Nigtitgtatotstitats.

Therefore, ty takes Ntnt1t2t0t3t2tot2t3t1 go to Ntotlt()tgtgt;gtlt;;tl.

112. Now, we consider coset /V(01201013230)
However, tot1tatitotitstatato = (1,2,3) (t1t2t1t2t3t0t3t1t3)
= (1,2, 3)(totltotltgtatztotz)(1’2'3’0) € Nigtitgtitatziatota.

Therefore, to takes Nt0t1t2t1t0t1t3t2t3t0 go to Nigttotitatsiaiots.
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113. Now, we consider coset N(01201013231)
However, tot1tat1tot1iatatats = (O, 3, 2)(t3t1t2t1t3t1t0t2t0)
= (0, 3, 2) (totltztltotlf}gtztg)(3’0) € Ntgtitatitotitatats.

Therefore, ¢; takes Nigtitatitotitatatsts go to Niptatatitotitatats.

114. Now, we consider coset V(01201013232
However, fotitatilolitatatsts = (l, 2, 3) (tztltztatotgtltgto)
= (1,2, 3)(tot1totatstatitats) @30 € Nitotytotatatatstats.

Therefore, t9 takes Niptitotitotitatetats go to Nigtitotatalatitats.

115. Now, we consider coset NV(0121031310)
However, tpt1tati1totati1tatito = (0, 3, 2)(t2t0t2t0t3t1tzt3t1)
= (0, 3, 2) (tot1fotitatstotats) H023) € Nigtitotitatstotats.

Therefore, to takes Niptitotitotstitatito go to Nigtitotitatstotats.

116. Now, we consider coset N (0121031312)
However, totitatitotsztitstits = (1,0, 2)(t1totat1tatotatats)
= (1,0, 2)(tot1tatobatstatats) MO € Nitgtitatotattatats.

Therefore, to takes Ntptitatitotstitztits go to Ntgtitatotatitstats.

117. Now, we consider coset N(0121031313)
However, tot1tat1totstitatits = totitatotitatotato
= totytatotitstotato € Nigtitatotitatotsto.

Therefore, t3 takes Ntotitatitotatitatits go to Nigtitatotitatotato.

118. Now, we consider coset N(0121232030)
However, tgt)tatitatatatotsto = (2,0, 3)(t2t3t2t3t1t2t3t0t2)
= (2,0, 3)(t0t1t0t1t2tot1t3to)(1‘3’0’2) € Nigtitot1tatottstg.

Therefore, g takes Ntpti1tat1tatatatotato go to Nigtitotitatotitato.
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119. Now, we consider coset [N{(0121232031)
However, totitatitatstetotsty = (1, 0,3)(t1t2t1t3t0t1t0t2t3)
= (1,0, 3)(tot1totatatotattz) (230 € Nigtytotatstotatita.

Therefore, t; takes Niptitotitotatatotsts go to Niptitotatatotstita.

120. Now, we consider coset N(0121232032)
However, totitetitatstatotsts = (tltzhtotatztotlto)
= (totltotztgtltgtotz)(1’2’0) € Nigtitotatstitatols.

Therefore, to takes Nigtitotitatatatotata go to Niptitotatatitatots.

121. Now, we consider coset NV(0121232102)
However, tptitatitatstatitols = (t1t3t1t3t2t3t1tot3)
= (totltotltztltotatl)(l’S’o) € Nitgtitoti1tat1totsts.

Therefore, {5 takes Niptitotitatslatitots go to Niotitotitatitatsts.

122. Now, we consider coset N(0123130301)
However, totitatatitatotatots = (0,1)(2, 3)(tetatatatitotatsts)
= (0,1)(2, 3)(tot1tot1tatatotat:) 1302 € Nigtrtotitatstotats.

Therefore, t; takes Nigttotstiiatotstols go to Nigtitotitatatotats.

123. Now, we consider coset NV(0123130302)
However, tot1iatatitstotatots = (0, 1)(2, 3)(t0t1t0t1t3t2t1t2t0)
= (0,1)(2, 3) (tot1totitatatrtato) ) € Niotytotstatatitato.

Therefore, o takes Nigtitatstitatotstota go to Ntptitotitatstitato.

124. Now, we consider coset N(0123130303)
However, totitatstitatotatots = (0, 3,2)(t2t1t2t0t1t3t1t2t1)
=(0,3,2) (totltotztltstltotl)(0'2) € Niptitotatitatitots.

Therefore, t3 takes Nigtitatatitatotatots go to Nigtitotat1tatitoti.

125. Now, we consider coset N(0123202120)

However, totitatstatototifoto = (1,3, 2)(t3t2t3iot1t3t1t3t2)
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= (1,3, 2)(t0t1tot2t3tot3tot1)(1‘2'0’3) € Ntgtitotatstotstots.

Therefore, o takes Nigtitotatatotatitato go to Nigtitotatatotstots.

126. Now, we consider coset NN(0123202310)
However, tot1tatatatolatstity = (2, 0, 3)(t0t1t3t2t3t0t3t2t1)
= (2,0, 3)(totrtatstatotatst1) > € Ntgtitatstatotatats.

Therefore, to takes Nigtitatstolotatstito go to Niptitatatatolatats.

127. Now, we consider coset NN (0123202312)
However, totitatatatotatstits = (2,3, 0){(tot1tot1tatstotaty)
= (2,3,0)(tot1tot1tatatotate) € Niptitotitatatotato.

Therefore, to takes Nigtitatatototatstita go to Nigtitotitatstotatp.

128. Now, we consider coset N{(0123202313)
However, totitatstatotatatits = (2, 3,0)(¢st1tatotatitotats)
= (2, 3, 0)(tot1totatstitatots) @O € Niotitotatstitstots.

Therefore, t3 takes Nigtitatstatotatstits go to Niglitotatstitatots.

129. Now, we consider coset JV(0123212030)
However, totitatstatitototato = (2,3,0) (tstztstot;ltotztotl)
=(2,3,0) (tot1t0t2t3t2t1t2t3)(1’2’0‘3) € Nigtitotatatatitata.

Therefore, to takes Niptitatatatitatolsto go to Niglitotatatatitats.

130. Now, we consider coset N(0123212031)
However, totitotsiatitatotat; = (2,3, 1)(t3t1t3t1t2t3t0t1t0)
= (2,3, 1)(tot1tot1tototatits) @ € Nitgtitot1tatotststs.

Therefore, t; takes Nigtitatatatilatotsts go to Nitptitotitatotstits.

131. Now, we consider coset N(0123212032)
However, tot1tatztatitatotsts = (3, 0, 1)(t3t1i3t2t3t0t2t1t3)
= (3,0, 1)(t0t1tot2tot3t2t1to)(0’3) € Ntotitotatotstatito.

Therefore, to takes Nigtitotstotitatotsts go to Nigtitolatotstatito.
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132. Now, we consider coset N(0123231301)
However, t0t1t2t3t2t3t1t3t0t1 = (3, 0, 1)(t3t1t3t2t3t1t0t3t0)
= (3,0, 1) (totatotatotitstots) ™ € Nigtitotatotitatots.

Therefore, t; takes Nigti1tatztatstitatot: go to Niptitotatotitstots.

133. Now, we consider coset [N(0123231302)
However, totitatstatatitatots = (3, 2, 1)(t1t0t1t2t1t3t1t0t3)
= (3, 2, 1)(t0t1t0t2t0t3tot1t3)(0’1) € Ntgtitgtatotstotita.

Therefore, to takes Nigtitotstatatitatols go to Nigtitotatotatotits.

134. Now, we consider coset NN(0123231303)
However, tot)tatatatatitstots = (1,2, 0)(¢tat1tatatstotstats)
= (1,2, 0)(tot1totatotatotat: )& € Ntotitotatotatotats.

Therefore, ta takes Nt0t1t2t3t2t3t1t3t0t3 EO to Nt0t1t0t2f0t3t0t2t1.

135. Now, we consider coset N(0121312101)
However, tot1tatitatitatitols = (1, 0, 3)(t1t3t1t2t3t0t3t2t3)
= (1,0, 3) (t0t1t0t2t1t3t1t2t1)(0’1’3) € Nigtitotat1tatitat.

Therefore, to takes Ntotitot1tatitatitot: go to Nigtitotatitatitat.

136. Now, we consider coset NN(0102303120)
However, tot)totatstotatitaty = (2, 3, 0)(t3t0t1t0t1t2t1t3t2)
= (2, 3, 0) (tohtztlt2t3t2t0t3)(1’0’3'2) € Niptitotitotatotots.

Therefore, fg takes Nigtitotatatotatitato go to Nigtitatitatatatots.

137. Now, we consider coset N(0102303121)
However, tot)fotatstotstitot: = (1, 3, 2){tatot1tatitatitato)
= (1,3, 2) (tot1tatotatatatat: ) 102 € Niotitatotatatatats.

Therefore, t1 takes Ntotitototstotatitats go to Nigtilototatstotat.
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138. Now, we consider coset /N{(0102303131)
However, tot: totatstotstitaty = (1,0)(3, 2)(tot1totstatotat ts)
= (1,0)(3, 2) (tot1totatstotst1ta) > € Nigtitotatstotstits.
Therefore, {; takes Ntgtifotatatotstitat: go to Nigtitotatatotatits.

139. Now, we consider coset N(0102303130)
However, tot1totatatotstitato = (totltot2t3tot3t1t3)
= tot1totatstotatits € Nigtitotatstolstita.
Therefore, to takes Nigt, totatstotstitsts go back to itself Ntotitotatstotatits.

140. Now, we consider coset N(0102312120)
However, tot; totatatitotitato = (1,0, 3)(t1totst1totatitats)
= (1,0, 3)(tot1tatotr tatotato) OV B e Nigtitatotstatotsto.
Therefore, ty takes Nitgtitotatatitotitato go to Nigtitatotitatotsto.

141. Now, we consider coset N(0102312121)
However, totitgtetstitatitats = (totitotatatitatits)
= (tot1totatstitatite) 32 € Nigtytotatatytatits.
Therefore, £, takes Nitgtitolatatitot;tat; go to Nigtitotatatitatils.

142. Now, we consider coset N{0102812123)
However, totitotatatitatitats = (totitotatatstitsts)
= (tot1totatstatitaty) 32 € Nigtitotatstatytat).
Therefore, t3 takes Nioti1totatstitatifats go to Niotitotatstatitat;.

143. Now, we consider coset N(0102313132)
However, tot1totatatytatitats = (1,3, 2)(botatobatitotatsts)
= (1,3, 2)(tot1tot1tatotitats) 1P € Nigtitotitatotitsts.
Therefore, 2 takes Niptitotatstitstitats g0 to Nigtitotitatotitsta.

144. Now, we consider coset IN(0102321212)

However, totitotatatitatitots = (totltotgtgtltstlts)
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= (tot1totatatitatita) 3D € Nitotitotatatitatats.

Therefore, to takes Nigtifototatitatitats go to Nigtitotatstitatita.
145. Now, we consider coset N(0102321213)

However, tot1totatatotitatits = (2,3, 0)(b1tattatotitotaty)

= (2,3, 0)(tot1totatatotatats) (30 € Nitotytotatatotatats.

Therefore, t3 takes Niotitotatatatitatits go to Nigtitotatstotstats.

146. Now, we consider coset N(0121203201)
However, tot1tatitatotatatots = (1,2)(3,0)(t1tatitatatitotats)
= (1, 2)(3, 0) (totatotatatotatat: Y130 € Ntotitotitatotstats.
Therefore, £, takes Nigtitatitatotstatots g0 to Niotitotitatotstaty.

147. Now, we consider coset N(0121203203)
However, totitatitatotatatots = (1,2)(3,0)(t1tet1tst1tot1tsta)
= (1,2)(3, 0)(tot1totatotatotat: ) 1330 € Nitotytotatotstotat:.
Therefore, to takes Nitgtitotitatotstatots go to Nigtitotatotstotat.

148. Now, we consider the cosets stabilizer N{(0101023232)
N(0101023232) — § then the number of the single cosets in the double coset
NtottotitotatatatstaN is at most: W(m!%z'mﬁ =8=1

The orbit of N(0101023232) o, (0, 1,2,3} is {0,1,2,3}. Taking representatives
from the orbit, and find to which the double cosets Ntotitotitototstatstoto belong?
However, Ntotitotitotatstatatats = Nigtitotitotatatats € [010102323], then four symmet-
ric generators go back to the double coset Nigtitot1lotatstataN.

149. Now, we consider the cosets stabilizer N(0101203010)

N(0101203010) — e} then the number of the single cosets in the double coset

Ntgtitotitatatstot1toN is at most: wm'a%mr; =29y

The orbit of N(©101203010) oy 0 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtqtot1tatotstotitoto,
Ntgtitotitatotatotitol, Niotitotitatotatotitote and Niptitotitatotstotitots belong?



2564

We know, totitotitatotatotito = (1,0, 2)(tot1totot1tatatatot).

Ntotitgtitatotstotito = Nitgtitstgtitatatatols.

Nigtitotitatotstotitots = Ntotitatotitatotsto € [012013230], then one symmetric genera-
tor goes back to NtgtitatotitatatatoN.

We know, totitotitatotatotito = (1,3, 0)(fot1tatotattatatate)®31),

Ntotitoti1tatotatotito = Niototiiatitptatitats.

Nigtatotitototstotatotes = Niotitatotatitstats € [012021323], then one symmetric genera-
tor goes back to NigtitatotatitatatzN.

We know, tot:1totitatotstotito = (2,3, 0)(tot1totatstotattata)H2%).

Nigtitotitototstotito = Niotatotstitotitatits.

Ntptitotitatotstotitots = Niotitototatotatiis € [010230323], then one symmetric genera-
tor goes back to NigtitotatatotstitsN.

Moreover, Nigt)tot1tatotstotitoto = Niotitotitatatstots € [010120301], then one symmet-
ric generator goes back to the double coset N to'tltotltgtotatoth .

150. Now, we consider the cosets stabilizer N(0101230210)

N(0101230210) — fe} then the number of the single cosets in the double coset

NtotitottatstotatitoN is at most: WJ,%'W =22 |
The orbit of N(0101230210) o {0 1,2, 3} are {0}, {1}, {2}, and {3}. We take a

representative from each orbit, and find to which the double cosets Ntgtitotitatstotatitoto,

Ntigtatotiiatatotatitoty, Nigtitotitatstolatitots and Nigtitotitatatotalitots belong?

We know, tot1tot1tatstotatito = (1,3, 0)(totitotatotitatotats) @321,

Niotitotitotstotatito = Nistotati1tstotatalats.

Niptrtotrtatstotatitot: = Nitotitotatotitstots € [010201303], then one symmetric genera-

tor goes back to NigtiiotatottatplzN.

We know, tot1totitatatotatito = (tottatotatatatol;fz)(025),

Ntotrtotitotstotat ity = Nigtitstatstotatatats.

Niotitotitatatototitots = Niotitatolatatatot: € [012023201]), then one symmetric genera-

tor goes back to Nigtitatotatstatot1 V.

We know, tot1tot1tatatotatito = (1,3)(2,0)(tot1totatstotat1tato) (23,

Nigtitotitatatototito = Niatitotatotatolitots.

Ntotitotitatatotatitoty = Nigtitotatstotatits € [010230323), then one symmetric genera-
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tor goes back to NiptitotatstotstitaN.
Moreover, Ntgtitotitotstotatitoto = Nigtitotitatalotat; € [010123021], then one symmet-
ric generator goes back to the double coset Ntgtitotitotatotati V.

151. Now, we consider the cosets stabilizer N(0102030103)
NN(0102030103) — {o} then the number of the single cosets in the double coset
Ntgtytotatotstotitots N is at most: WWI’%'W =2 =9

The orbit of N(0102030103) on {0 1,2,3} are {0}, {1}, {2}, and {3}. We take a
representative from each orbit, and find to which the double cosets Nigtitotatotatotstotato,
Ntgtitotatotstotitotst, Niotitotatotstotitotats and Nigtitotototstolitotsts belong? We
know, totitotatotatotitots = (1,2, 3)(tot1totatatitatatots ) 032D,
Nigtitotatotstotitots = Nigtotatitatotitatato-
Ntgtatotatotstotitotsto = Nitptitotatatitatste € [010231230], then one symmetric genera-
tor goes back to NtgtitotatatilatatoN.
We know, tot1tgtatotatotitots = (0, 2)(tobyrtotatitatitatsty) (@D (13),
Nigtitotatotstotitots = Niotatitotstitstotsto.
Ntotitotatotstotitotsty = Niotitotatitatitats € [010213123], then one symmetric genera-
tor goes back to Nigti1totatitatitatsV.
We know, totitotatotstotitots = (1,0, 2)(fotitotatatotatatite)®1%3),
Nitgtatotatotstotitota = Niitatatstotitotatats.
Ntgtitotatotstotitotate = Nitgtitotalstotatat: € {010230321], then one symmetric genera-
tor goes back to Ntgtitotatatolatet) N.
Moreover, Ntgtitotatotstotitotats = Nigtitotatotstotito € [010203010], then one symmet-
ric generator goes back to the double coset NigtitotatotstotitoN.

152. Now, we consider the cosets stabilizer JN(0101213102)
We know, toti1totitetitstitole = tatatstolifatotatsty then
N(0101213102) — f¢ (2,1)(0,3)}, then the number of the single cosets in the double coset
Nitotitotytat1tatstotaN is at most: W&%ﬂ —%_q2

The orbit of N(0101213102) o (0, 1,2,3} are {0,3}, and {1,2} . We take a rep-
resentative from each orbit, and find to which the double cosets Nitgtitotitatitztitotato,
and Ntotitotitatitatitotat: belong?
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We know, totatotitatitatitots = (1,2)(0, 3)(tot1totatotattatats )(1302),
Ntgtitotitatitatitote = Niatatstitotitatolits.

Niottot1tat1tat1totats = Nigtitotatotatitsta € [010202132), then two symmetric genera-
tors go back to NigtitotatotatitstaN.

However, Ntgtitotitatitstitotets = Niotitotitotitstito € [010121310], then two symmet-
ric generators go back to the double coset NtgtytotitatitstitoN.

153. Now, we consider the cosets stabilizer N(0101230301)
We know, tot1totitatatolstol = tatitatitotstatstat) then
N(0101230301) . f¢ (0),2)}, then the number of the single cosets in the double coset
NitotytotytatstotatotL N is at most: nggmlwﬁ =%=12

The orbit of N{0101230301) op {0, 1,2,3} are {0,2}, {1}, and {3} . We take a
representative from each orbit, and find to which the double cosets Ntgtitotitatstotstotity,
Nitotitotitatstotstotits, and Niotitotitatstotstotits belong?
We know, totytot1tatatotatots = (1,2)(0, 3)(tot1dotatatot tatats)20).
Nigtitotitatstotstot; = Nitstitstotatatitatots.
Ntogtitotitatatotatotite = Ntgtitotatstotils € [01023013], then two symmetric generators
go back to NigtitptatatotitzV.
We know, totytotitetatotatots = (fottotatatatatatito)(®D),
Ntptitotitatatotatots = Ntstitatatotatotat:ts.
Ntgtitotitatstotatotits = Nigtitotatatatstat; € [01023013], then one symmetric generator
goes back to Nigtitotatstatstati N.
However, Ntotitotitatatotatotits = Nigtitotitatatotato € [010123030], then one symmetric
generator goes back to the double coset NtgtitptitatatotatoN.

154. Now, we consider the cosets stabilizer (0102132123)
We know, totitotatitatatitots = t1totitatotatatotaty then
N(0102182123) _ fo (0,1)(2,3)}, then the number of the single cosets in the double coset
Nitotitotot tatotitataN is at most: Wm!{—‘ﬁmyl =% =12

The orbit of N(0102132123) o, {0, 1,2,3} are {0,1}, and {2,3} . We take a rep-
resentative from each orbit, and find to which the double cosets Niptitotatitatatitatsto,
and Nigtitotatitstatitetsts belong?
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We know, totitotatitatatitats = (1,3)(0, 2)(tot1totatatats tataty )(HO(:2),
Ntgtitotatitatatitats = Nttotitstatstotatats.

Ntotitotatitatatitatsts = Nigtitotatatatitots € [010232123], then two symmetric genera-
tors go back to NtgtitotatstatitataV.

However, Ntgtitotatitatatitatsta = Niptitotatitatatita € [010213212), then two symmet-
ric generators go back to the double coset Ntgtitotat;tatatitaN.

155. Now, we consider the cosets stabilizer N(0101231302)
tot1totilatataitatole = Litotitotatatoletits = totatatstitotstolat:s = tatotstatotitetilsty then
N©0101231302) — ¢ (0,1)(2,3), (0,2,3,1),(0,3,1,2)}, then the number of the single cosets
in the double coset Ntotitotitatstitatote N is at most: W‘%Imrl = % =0

The orbit of N(0101231302) o1 {0, 1,2, 3} is {0,1,2,3}. We take a representative
from each orbit, and find to which the double cosets Nigtitot1tatatitztotats,
However, Ntgtitotitatatitatotate = Nigtitotitatstitato € [010123030], then four symmet-
ric generators go back to the double coset NigtitotitatatitstoN.

156. Now, we consider the cosets stabilizer N(0102030102)
We know, tptitotatotatotitots = totstotitotatotstot: = totatotstotitotatots then
N(0102030102) . fe (3 2 1),(3,1,2)}, then the number of the single cosets in the double
coset NtotitotatotatotitotaN is at most: Wﬁl’%ﬁ =2_g

The orbit of N(0102030102) o 101 2 3} are {3,1,2} and {0}. We take a repre-
sentative from each orbit, and find to which the double cosets Nitgtitotatotatotitotats and
Niotitotatotstotilotato belong?
However, Ntotitotatotatotitotate = Niptitotatotstolito € [010203010], then three symmet-
ric generators go back to the double coset NitgtitotatotatotitoN, one symmetric generator
goes to Nigtitotatotstotitotato.

157. Now, we consider the cosets stabilizer N(0102032123)
We know, tot1totatolatotitets = totstotitotetitatits = totatotatotitstataty then
N(0102032123) — (¢ (3 2 1),(3,1,2)}, then the number of the single cosets in the double
coset Nigtitotatotstatitats NV is at most: W‘%‘l’mﬂ = —254- =8

The orbit of N(0102032123) o {0, 1,2, 3} are {3,1,2} and {0}. We take a repre-
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sentative from each orbit, and find to which the double cosets Nigtitotatotatatitatsty and
Nigttotatotstatitataty belong?

However, Nigtitotatotatatitatsts = Ntotitotatotstatite € [010203212], then three symmet-
ric generators go back to the double coset NtgtitotatotstotitolV.

Moreover, Nigtitotatotstotitatsto = Niptitotatotstatitats one symmetric generator goes
back to itself Ntgtitotatotatatilatato.

158. Now, we consider the cosets stabilizer N(0102312013),
We know, totitptatstitatotits = tatotstatitotatatots = titstitatotatatitaty then
N(0102312018) — [¢ (3,0,1),(3,1,0)}, then the number of the single cosets in the double
coset Nigtitotatstitototi1tslV is at most: Wﬁ%‘mﬂ = 2—34- =8

The orbit of N{0102312013) o {0, 1,2, 3} are {3,1,0} and {2}. We take a repre-
sentative from each orbit, and find to which the double cosets Ntotitototatitototitats and
Nigtitotatatitetotitste belong?
However, Ntottotatstitatotstats = Ntotitatatstitatot, € [010231201), then three symmet-
ric generators go back to the double coset Nigttotatstitatot1 N.
Moreover, Ntotitotetstitototitste = Nigtitatztitotsiat: one symmetric generator goes
back to Notitotatitotataty.

159. Now, we consider the cosets stabilizer N{0120131303)
We know, totitatotitstitstots = titotatitotatotat;ts then
N(0102030102) — f¢ (0, 1)(2,3)}, then the number of the single cosets in the double coset
NtotitatotitastitstotaN is at most: Wo—lm—’f,gm =%_12

The orbit of N(0120131303) o {0 1 2, 3} are {0,1}, and {2,3} . We take a rep-
resentative from each orbit, and find to which the double cosets Nigtitatotitstitatotsto,
and Ntotitototitatatstotsts belong?
We know, totitatotitatitstots = (1,0)(2, 3)(totrtatatatotatitats).
Ntgtitototitstitatots = Nitptitatstatotatitats.
Ntgtitototitstitatotsts = Niotitatstatotatits € [012320212], then two symmetric genera-
tors go back to NtgtitatstatotatitaN.
However, Niptitotot1tatitstotats = Nigtitatotitatitsto € [010123030], then two symmet-
ric generators go back to the double coset NitptitatotitatitatoN.
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160. Now, we consider the cosets stabilizer N(0123021032) e know,
toti1tatstotatitotats = tatotitstatitotatsts = titstotstitototitsto = tatotatitatatolstyts
= tatatitotstitatatots = tolatalilotztatolits = tatalotitatotstatilo = t1tstalol1iatstitota
= tatitolatatotitaloty = t1tolstatitatotitats = talilstolatslyiatots = totatilatotitslolats
then N(0102030102) — (¢ (0,1)(2,3), (0, 3)(L, 2), (0,3)(2, 1), (1,2,3), (1,3,2), (0, 2,3), (0,3, 2)
,{0,2,1),(0,1,2),(0,3,1),(0,1,3)}, then the number of the single cosets in the double
coset NtgtitotstototitotsteN is at most: I—mo—ul,%'m,—l =2 =2

The orbit of N(0123021032) o1 £0 1 2 3} is {0,1,2,3} . We take a representative
from each orbit, and find to which the double coset Nigtitatstototitotstate belong?
However, Ntotitatsiototitotatats = Niptitatatotatitots € [012302103], then four symmet-
ric generators go back to the double coset NiptitatatotatitolsN.

Length 11

1. Now, we consider the cosets stabilizer N(01020301020) 'y ky 0w,
tstotatitatotatatatits = t1tatitatitot1tstiiats = t1lotitstitatitot1tat = talotatatatitatolalatls =
tot1totatotatotitotaty = tilatitotitstitatitntl = totatalolat tatztatole = Lototatitatatatptatits =
tatitatotatatstitstots = totatotatotitotatotsto = totstotitotatotstotito = totitatatatotatstatats
then N(01020301020) = ¢ (0. 1)(2,3), (0,3)(L, 2), (0, 3)(2, 1), (1,2,3), (1,3,2), (0,2,3), (0,3, 2),
(0,2,1),(0,1,2),(0,3,1), (0,1, 3)}, then the number of the single cosets in the double coset
NtgtitotatotstotitotatoN is at most: W(%‘IWTI U9

The orbit of N{01020301020) 5y {01 2,3} is {0,1,2,3} . We take a representative
from each orbit, and find to which the double coset Nigtitotatotatotitotato belong?
However, Nigtitotatotstotitotetoto = Notitotatotatotitotz € [0102030102], then four sym-
metric generators go back to the double coset NptitotatotstolitoteV.

QOur double coset enumeration must be complete since the set of right coset is
close under right multiplication by the symmetric generators.

The double coset enumeration shows that the index of N 22 Li2:2 in G is at most:

H +‘|T'[)' +_|'(6|1T + 010 +| 012| + 0101 +_!o_1(|ﬁT +|N(0120)| +|N(o121)| +IN(01'2—T

I l
|N(0101o)| +|N(01012)| +|N(o1020)| +m101_0'ﬁ)_ + | N{01023)] + Norzm + N01202 +]N ouoal
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+ Nomm + Nomz +'1\T(I(T2|ﬁ7' +|N701230)i lN(IOIYJSI)l +[N 0%32 +]N (!frlno” +Wfbl%ll‘20—)|
+|N(Lumrl +|N(010123)| +m'cjﬁﬁjzﬁr| +m7%'xalm +W{W)J2ﬁr —mémm)‘, +TVW21_2T +|7v7éi—volmr
+Wﬁlﬁlﬂﬁr +WB|T6|2':H)_| +W((J)ﬁ|23—2)' + N 012010 + IN 012013 N (1){2020 + N 012021 + N CIJIIZOQH
+W('(!T2T36T] +IN{012L32)1 |N((|)12101T +|N(012103)| +|N((|)f£120T +Wﬁlﬁl1T1Tl +lNﬁIg|123)| +ﬁ012130)|
+Wémﬁr +W(i!1_|zlﬁ)'] +Tﬁ(&!ﬁ!@‘ ‘ml)ﬁzlu_oﬁ +W(01|—2|31_27 +W(T:‘Tz‘;l‘ﬁ7 + N 012320 + N 012321
+W(‘o|ﬁ£_zir +W(ﬁ%ﬁ? +|N(0101201)| +|Nﬁolzo_)' +'ﬁ(ﬁ‘ﬁo1‘§ﬁ)‘ +|N(0102010)| +1N(°1°2°12)|
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= |G| < 7920|N| = 7920 x 24 = 190080.

In order to show |G| = 7920, we consider G as a subgroup of S79g acting on
7920 coset the we have found, and labeled as follows: (by magma). We find f(z), f(y)
and f(to) (by magmay).

It readily checks that the order of (z,y,t), a subgroup of a symmetric group
S7920 action on the 7920 right cosets of N in G, is 190080. Visibly |z| = 4 and |y| = 2,
additionally |zy| = 3 and [z,y]*> = 2, hence (z,y) = S4. If we conjugate t by S4 we see
_that t has exactly 4 conjugates. We conclude that {z,y,t) is a homomorphic image of
the progenitor 2*4 : Sy.

Thus; if the original five relations hold in (x, , t), then (z,¥,t) is 8 homomorphic
image of G and this will give |G| > |(z, y, )] = 190080.
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The Homomorphism Image Of G

G = f(2"*: 8a) = (F(x), F(y), f(to), £(t1), f(t2), F(t3))-
However;

{f(tl)’ f(t2)1 f(t3)} € {f(m)v f(y)a f(tﬂ)}

So it is imply that: G = f(2* : S4) = (f(z), f(¥), f(to))-
If the addition relation hold in {f(z), f(y), f(to)) then:

*4 ,
o tagtr=y ) = /(e £, e,

The addition relation, namely [(0, 1,2, 3)0]!® = 1 hold in {f(z), f(¥), f(to))

if (0,2)(1,3)f(81) f(to) f(ta)f(t2) f(£1) f (t0) f(£a) f (£2) f (£1) f (f0) must equal to an identity.
By magma we know (0,2)(1, 3)f(t1)f (to) f (a) f (t2) f (£2) £ (t0) f (23) £ (£2) f (21) f (fo) is equal
to an identity.

Thus the relation holds in G.

= G is a homomorphism image of G.

Now, the First Isomorphic Theorem IG/K erf | ~@G.

= |G| > |G|. It is easily verified that G = {f(z), f(v), f(to)) = 190080.

|G| > 190080.

But we have seen above |G| < 190080.

Hence; |G| = 190080.
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