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ABSTRACT

The main goal of this project is to present my investigation of finite images of
the progenitor 2*” : N for various N and several values of n. We construct each image
by using the technique of double coset enumeration and give a proof of the isomorphism
type of the image. We obtain the group 7% : Dg as a homomorphic image of the
progenitor 2*14 : D14, we obtain the group 2% : (5 : 4) as a homomorphic image of the
progenitor 2*° : (5 : 4), we obtain the group (10 x 10) : ((3 x 4) : 2) as a homomorphic
image of the progenitor 2*1% : (15 x4), we obtain the group PGL(2,7) as a homomorphic
image of the progenitor 2*7 : Dy4, we obtain the group Sg as a homomorphic image of
the progenitor 2*° : (5 : 4), and we obtain the group S7 as a homomorphic image of the

progenitor 2*19 : (15 : 4). Also, have given some unsuccessful progenitors.
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Introduction

A progenitor is an infinite semi-direct product of the form m*" : N, where
N < S, and m*™ : N is a free product of n copies of a cyclic group of order m. It is
known that a progenitor of this type gives some very important finite groups, including
simple group as homomorphic images.
The main goal of this is present my investigation of finite images of the progenitor
2* . N for various N and several values of n.
We construct each image by using the technique of double coset enumeration and give
a proof of the isomorphism type of the image in chapter 2, we obtain the group 72 : Dg
as a homomorphic image of the progenitor 2*14 : D14, in chapter 3, we obtain the group
24 : (5 : 4) as a homomorphic image of the progenitor 2*° : (5 : 4), in chapter 4, we
obtain the group (10 x 10) : ((3 x 4) : 2) as a homomorphic image of the progenitor
2*15 . (15 x 4), in chapter 5, we obtain the group PGL(2,7) as a homomorphic image
of the progenitor 2*7 : D14, in chapter 6, we obtain the group Sg as a homomorphic
image of the progenitor 2*° : (5 : 4), and in chapter 7, we obtain the group S; as a
homomorphic image of the progenitor 2*1° : (15 : 4).

Also, we list some unsuccessful progenitors in chapter 8.



Chapter 1

Preliminaries

1.1 Group Theory Preliminaries
Definition 1.1. If X is a nonempty set, a permutation of X is a bijection
p: X > X.

The set of all permutation of X is a symmetric group. It is denoted by S;.

Definition 1.2. A permutation is said to be transposition if it changes two elements

and fizes the rest.

Definition 1.3. S, is a symmetric group that composed by all bijective mapping
¢: X — X, where X is a nonempty set.

Definition 1.4. The alternating group A, is a subgroup of S, with order equal to
n!
?-
Definition 1.5. A group G is abelian if every pair a,b € G commutes such as a *b =

bxa

Definition 1.6. (order of permutation) Let o = (z1,...,x;)(x1,...,2;) € Sy, where
a 1s a multiple of two disjoint cycle. The order of « is the least common multiple of the

i-cycle and the j-cycle.

la| = lem(i, 7).



Definition 1.7. Let G and H be groups. A map ¢ : G — H is called homomorphism
if

a,B € G, ¢p(af) = p(a)o(B).

Definition 1.8. If a homomorphism ¢ from G onto H is a bijection, ¢ is an isomor-

phism. G is isomorphic to H(G = H).
Definition 1.9. A nonempty subset H of a group G is a subgroup of G if
h € H implies h™' € H, and h,k € H implies hk € H. H < G.

Definition 1.10. If H is any subgroup other than G, H is a proper subgroup of G.

Definition 1.11. If H is the subgroup generated by the identity of group G, H is a

trivial subgroup of G.

Definition 1.12. If G is a group and a € G, then the Cyclic subgroup generated
by a is the set of all powers of a and it is denoted by < a >.

Definition 1.13. Let G be a group and K < G. K is a maximal subgroup of G if
there is mo normal subgroup N < G such that K < N < G.

Definition 1.14. If g € G and ¢ € Sx, then ¢ fizes g if ¢(x) = g, ¢ moves g if
o(z) # g.

Definition 1.15. If o, € S, a and B are disjoint if every element moved by one
permutation is fized by the other. if

a(n) # n, then B(m) =m and if o(x) = z, then B(x) # x.

Definition 1.16. If a permutation interchanges a pair of elements, it is called a trans-

position.

Definition 1.17. Let G be a group and x € G, the number of elements in group is the
order of x and it is denoted by | < z > |.

Definition 1.18. Let H be a nonempty subset of a group G. Let w € G where w =
hS$'hS? .. hEr, with h; € H and e; = £1. We say that w is a word on H.

n >’



Definition 1.19. Let H be a group. We say H is a direct product of two subgroups
G and K if:

e GJH, K<H;
o H=GK;
e GNK =1,

Definition 1.20. If H < G and = € G, the subset of G, Hx = {xh : x € H} is the
right coset of H in G.

Definition 1.21. If H < G and x € G, HxH = {HxH|x € H} is the double coset
of G.

Definition 1.22. If h"™ =1 for all h € G, the group G has an exponent n.
Definition 1.23. A subgroup X < G is normal in G and it is denoted by X < G.
Definition 1.24. Let x € G, the for z gz for x € G is the conjugate of g in G

Definition 1.25. If X <G, the coset X in G form a group G/X of the order [G : X]

1s called the quotient group.

Definition 1.26. If 2,y € G, the commutator of x and y, [v,y] is [x,y] = zyz~ty L.

Definition 1.27. The G is called derived subgroup. It is the subgroup of G generated

by all commutators.

Definition 1.28. Let G is the group, G # 1. The group G is simple if it does not have

normal subgroups other than G and 1.

Definition 1.29. A group H is a p-group if the order of every element of H is a power
of p.

Definition 1.30. Let H be a finite group. If it is an abelian, it is called

elementary abelian group and every nontrivial element x € H has a prime order p.

Definition 1.31. We call X9 stabiliser. X9 = {x € X|¢* = g}, where z is a word of

ti ’s.



Definition 1.32. X9 = {z € X|Xg¢"} where g is a word of t;’s. We call X9 q

coset stabiliser.

Definition 1.33. If X is a set and G be a group. We say X is a G-set if there exists
a function ¢ : G x X — X and the following hold for ¢ : (g,x) — gx.

e lx=ux, forallz e X.
e g(hz) = (gh)z, for gh € G and x € X.

Definition 1.34. Let G be a group. The center of G, Z(Q), is the set of all elements

in G that commute with all elements of G.

Definition 1.35. Let H be a subgroup of G. Then the subgroup K,(K < G) is a
complement of H in G if

e HQ =G
e HNR =1

Definition 1.36. A group X is a semi-direct product of K by Q. X = K : Q if
K <X and K has a complement Q1 = Q.

Definition 1.37. For the group G, (Z(G)) is a center of G. The set of all g € G

commute with every elements of G.

Definition 1.38. Let G be a group. Cg(g) is a centralizer of G. It is set of allx € G

commute with g.
Calg) ={9" =glr € G}
Definition 1.39. Let K and G be groups. Ng(K) is a normalizer denoted by
Ng(K)={g € GlgKg~' = K} when K <G.
Definition 1.40. Let G be a group and a € G, we call a® conjugacy class when
a% = {a’|g € G} = {g"'aglg € G}.

Definition 1.41. Ifz € X, g € G, the set X is the G-Orbit when



X% = {299 € G}.
Definition 1.42. For a G-set X with an action «, we call the following process faithful.
a: G — S, is injective.

Definition 1.43. Let H be a G-set of degree n and let k < n be a positive integer, then
H is K-transitive if there are g € G with gh; = x; fori=1,... k.

Definition 1.44. A k-transitive G-set is sharply k-transitive if the identity fizes the

distinctive elements of X, k, only.

Definition 1.45. We call Dan Dihedral Group. Dihedral group generated by two
elements x and y with presentation < x,y|z" = y? = (zy)?> = 1 >. The order of Dan is

equal to 2n and 2n > 4.

Definition 1.46. The Quaternion Group Q) is a group generated by two elements x

and y with the presentation

1

<zylz=yt=1l2" =y  y lay =271 >.

Definition 1.47. The Normal Series is a chain of subgroups,
G=Gy=G2G12...20G,=1€G;<G, V1 <i<n.

Definition 1.48. Let G be a group. The Subnormal Series is a chain of subgroups,
Go=G2G12...0=1€Gi4+1<G;, V0 <i<n-—1.

Definition 1.49. GL(n, F) is a General Linear Group of n x n matriz over the

finite field F.

Definition 1.50. SL(n, F) is a Special Linear Group of n X n matriz over a finite

field F with determinant equal 1.

Definition 1.51. The PGL(n,F) is a Projective General Linear Group of n x n
matriz over the finite field F which formed by factoring GL by its center.

PGL(N,F) = GL,(F)/Z(GL(n,F)).



Definition 1.52. The PSL(n,F) is a Projective Special Linear Group of n X n
matriz over the finite field F which formed by factoring SL by its center.

PSL(N,F) = L,,(F) = SL,(F)/Z(SL(n,F)).

Definition 1.53. The Minimal Normal Subgroup is a direct product of the simple

groups.

Definition 1.54. Let G be a group. If K < G, the Normalizer of K in G is defined
by

Ng(K) ={a € GlaKa™' = K}
Definition 1.55. Let G be a group. If K < G, the Centralizer of K in G is:
Co(K)={x€G:[z,k]=1Vk e K}.
Definition 1.56. Let G be a group and X be a G-set. X is Transitive if
Va,ye X, 3 ageGG such that y = gz.

Definition 1.57. If group G has a composition series, the factor groups of its series

are the Composition Factors of G.

Definition 1.58. Let X be a set and § by a family of words on X. A group G has
Generators X and Relations § if G =2 K/R, where K is a free group with basis X

and R is the normal subgroup of K generated by 6. We say < X|0 > is a Presentation
of G.

Definition 1.59. Let X be a G-set. X is Primitive if X has no nontrivial blocks. If
X is primitive, the only blocks of X are H = X and H = ().



1.2 Group Extension Preliminaries

Definition 1.60. The Group FExtension is an extension of a group N by a group K

with a normal subgroup H such that
H=N and G/H=K.

Definition 1.61. The Central Extension is the extension that N is the center of G

if G is a central extension of N by K which is based on
w K x K — N.(nl, ]ﬁ) * (712, k‘Q) = (n1 * N9 * ¢(k1,k2)k’1k2).

Definition 1.62. The Semi-direct Product is a group extension composed by H and

Q. G=H:Q when H<G. H has a complement Q1 = Q.

Definition 1.63. The Mixed Extension is the extension combined the properties of
a semi-product and a central extension. (N is a normal subgroup and it is not a central

of the group)

¢: K — Aut(N) and ¢ : K x K — N.
NeK: (nl,kl) * (nz,kg) = (m * klgl *w(kl,kz),klkg).



1.3 Theorems

Theorem 1.64. (Lagrange) If G is a finite group and H < G, then |H| divides |G|
and |G : H| = |G|/|H]|.

Theorem 1.65. Fvery permutation o € Sy, is either a cycle or a product of disjoint

cycles.

Theorem 1.66. (Quotient Group). If H <G, then the coset H in G form a group
G/H of order |G : H].

Theorem 1.67. (First Isomorphism Theorem). Let ¢ : G — H be a homomor-
phism with ker¢ then,

o [ker¢p <G|,
o [G/kerd = img).
Theorem 1.68. (Second Isomorphism Theorem). Let H K < G and H <G then,
o [HNK<K],
e [K/HNK =~ HK/H].

Theorem 1.69. (Third Isomorphism Theorem). Let K < H < G, where both H

and K are normal subgroups of G then,
G/k/H 2 G/H.

Theorem 1.70. (Maximal Normal Subgroup). H is a mazximal normal subgroup

of G if there is no normal subgroup K of G with
H< K <.

Theorem 1.71. (Feit-Thoupson). Every simple group is generated by involution

which every element of order 2.

Theorem 1.72. Let G be a group with normal subgroups H and K if,

e HK =G,
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e HNK =1,

then G =2 H x K.

Theorem 1.73. If a € G, the number of conjugates of a is equal to the index of its

centralizer.
|a% =[G : Cg(a)].
Theorem 1.74. Let f : (G, x) — (G',0) be a Homomorphism then,
o f(e) =€, where € is the identity in G’,
o Ifac @G, then f(a™') = f(a)™ 1,

o Ifae G andn € Z, then f(a") = f(a)".

Theorem 1.75. The intersection of any family of subgroups of a group G is again a

Subgroup of G.

Theorem 1.76. If H and K are subgroups of a finite group G, then
HEK|H K| = |H|K].

Theorem 1.77. Every group G can be imbedded as a subgroup of Sg. In particular, if
|G| = n, then G can be imbedded in S,,.

Theorem 1.78. If K < G and |G : K| = n, then there is a homomorphism p: G — Sy,
with kerp < K. The homomorphism p is called the representation of G on the cosets
of K.

Theorem 1.79. If X is a G-set with action «, then there is a homomorphism &, Sx
given by & : x — gxr = a(g,x). Conversely, every homomorphism ¢ : G — Sx defines

an action, gr = p(g)x which makes X into a G-set.

Theorem 1.80. The Jordan-Hoélder Theorem says every two composition series of

a group G are equivalent.
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1.4 Lemmas
Lemma 1.81. Let X be a G-set, and let zy € X.
o If K <G, then Kz N Ky # () implies Kx = Ky,
o If K@, then the subsets Kx are Blocks of X.
Lemma 1.82. The Iwasawa’s Lemma says, G is Stmple if the following hold true:
o G is faithful,
o (G is primitive,
e G is perfect (G =G'),

o There exists an x € X and an abelian normal subgroup H < G, whose conjugates

{gKg~':g € G} generate G.
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1.5 Preliminary for Monomial Presentations

Homo

Definition 1.83. A Representation of a finite group G is defined by ¢ : G ——
GL(n;F), where GL(n;F) is a group of n x n invertible matrices over a finite field F.

Definition 1.84. The Character x afforded by the representation p : G — GL(n,F)
is a function x : G — F given by x(g) = Tr(gp) Vg € G.

homo

Definition 1.85. Let p: G =% GL(n,F and T € GL(n,F). Then, T~1pT is also a
representation of G and T—'pT and p are called Eegivelent.

Definition 1.86. Let p : G Bep, GL(n,F and kerp = {g € gp = I,}. Then, p is

Faithful if kerp = 1.

Definition 1.87. A representation p: G Bep, GL(n,TF) is given by gp = F), is a Trivial

Representation of G.
e x(x) =x(y) if x and y are conjugates.
o Fquivelent representation have the same character.

e The number of irreducible character of G is equal to the number of the conjugacy

classes of G.

Definition 1.88. The Trivial Character is the character x of the trivial representa-
tion, where x : G — T given by x(z) =1 Vg € G.

Definition 1.89. We call square matrix that has exactly one non-zero entry in each

row and each column Monomaial Matix.

Definition 1.90. Let G be a group, the Monomzial Representation is a map M :

Homo

G —— GL(n,TF) that provide which M (x) and M (y) are monomial matrices.

Definition 1.91. A character a of G is monomial if « is induced by a linear character

of a subgroup K of G.

Definition 1.92. Let K < G and « be a character of G. Then the formula of induced

character is ¢S = 7
xT
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Chapter 2

Construction of 72 : Dg

2.1 Double Coset Enumeration of 7% : D;

We factor the group G =< z,y, tly?, (z7! xy)2, 214,42, (t,y * 22) >
factored by [23 % t]* and [2° x t]3,
where G = D1y =< z,y > with  ~ (1,2,3,4,5,6,7,8,9,10,11, 12,13, 14),
y ~ (1,13)(2,12)(3,11)(4, 10)(5,9)(6,8), and let t ~ ¢,

Now (23t)% = e
= 3ttt =e
— 20 =e

— 2tat; = e
So z9t7t4 = t1. We also have Nt;ty = Nty

Also, (z°t)3 =e
x5t1x5t1m5t1 =e
== m15t’fmtf5t1 =e

- 1‘15t11t6t1 =e.

So z'%t;1t¢ = t1. We also have

Nt11t6 = Ntl. ThUS,

titets = (1,14,13,12,11,10,9,8,7,6,5,4,3,2),
trtaty = (1,6,11,2,7,12,3,8,13,4,9,14,5,10), ...
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We use our technique of double coset enumeration to show that
|G| = |[13*Z]23%\ < 588.. In order to obtain the index of N in G we shall perform
a manual double coset enumeration of G over N; thus we must find all double cosets
[w] = NwN and work out how many single cosets each of them contains. We shall
know that we have completed the double coset enumeration when the set of right cosets
obtained is closed under right multiplication by the t/s. Moreover, the completion test
above is best performed by obtaining the orbits of N(*) on the symmetric generators. We
need only identify, for each [w], the double coset to which the right coset Nwt; belongs

for one symmetric generator t; from each orbit.

Word of length 0

e NeN is denoted by [*].

NeN = {N}. The number of right cosets in [*] is equal to % =2 1.

| 28
Since N is transitive on {1,2,3,4,5,6,7,8,9,10,11,12,13, 14},
the orbit of N on {1,2,3,4,5,6,7,8,9,10,11,12, 13,14} is
{1,2,3,4,5,6,7,8,9,10,11,12,13, 14}.

Word of length 1
e Nt;N is denoted by [1]

N'=< (2,14)(3,13)(4,12)(5,11)(6,10)(7,9) >=NW.
The number of right cosets in [1] is equal to
% = 28 =14. The orbits of N on
{1,2,3,4,5,6,7,8,9,10,11, 12,13, 14} are {1}, {8},
(2,14}, {3,13}, {4,12}, {5, 11}, {6, 10}, and,{7,9}.
We pick a representative, say ¢;, from each orbit and determine the double coset
that contains Nt;.
Ntity € [*] (1 symmetric generator symmetric generator goes back to the double
coset [*]), since 7 = e.
Ntita € [1] (1 symmetric generator goes back to the double coset [1]), since

txty =23 %t
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Ntytg € [1] (1 goes back to the double coset [1]), since t; * tg = a7 * t;.
Ntity € [1] (2 symmetric generators go back to the double coset [1]), since
tixty =2 5ty

Ntitg € [1] (2 symmetric generators go back to the double coset [1]), t1%tg = xxt1;.
’ThU_S7 tl takes [1] to [*] and t27t147t87t4, t127t6, th take [1] to itself.

Word of length 2
e Ntyt3N is denoted by [13].

We note that N3 > N3 = 1. Now t1t3 = t3ts =—>
(1,3,5,7,9,11,13)(2,4,6,8,10,12,14) € N3
and tit3 = 25t 5t;) =
(1,12)(2,11)(3,10)(4,9)(5,8)(6,7)(13,14) € N3 Thus
NI ><(1,3,5,7,9,11,13)(2,4,6,8,10, 12, 14),

(1,12)(2,11)(3,10)(4, 9)(5,8)(6, 7)(13, 14) >= D;.

IN| 28 _
NG| — 14 2

The orbit of N3 on {1, 2, 3,4, 5,6,7,8,9, 10, 11, 12, 13, 14} is
{1,3,12,14,10,2,13,7,8,4,11,9,6,5}.

We now take the representative 3 of the orbit

{1,2,3,4,5,6,7,8,9,10,11,12,13, 14}.

and determine that Nt tst; = Nt; € [1]. So all of the fourteen ts take [13] to [1].

The number of right cosets in [13] is equal to

e Ntit5N is denoted by [15].

We have N5 > N15 — 1,
Now tit5 = ts3t; tmplies
(1,3,5,7,9,11,13)(2,4,6,8,10, 12, 14)
e NI and t1ts = x 214t =
(1,14)(2,13)(3,12)(4,11)(5,10)(6,9)(7,8)
e NI Thus N5 >
<(1,3,5,7,9,11,13)(2,4,6,8,10, 12, 14),
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(1,14)(2, 13)(3, 12)(4, 11)(5,10)(6, 9)(7, 8) >= D;.

The number of right cosets in [15] is equal to % =2 =2

The orbit of NI on {1,2,3,4,5,6,7,8,9,10,11,12,13, 14} is
{1,2,3,4,5,6,7,8,9,10,11,12,13,14}. We now take the representative 5 of the
orbit

{1,2,3,4,5,6,7,8,9,10,11,12, 13, 14}

and determine that Nt tst; = Nt; € [1]. So all of the fourteen ts take [15] to [1].

e Ntit;N is denoted by [17]

We have NU7) > N1T =1,
Now t1t; = tstg tmplies
(1,3,5,7,9,11,13)(2,4,6,8,10,12,14) € N7
and tit; = xtoty =
(1,12)(2,11)(3,10)(4, 9)(5,8)(6,7)(13,14) € N7,
Thus N7 >< (1,3,5,7,9,11,13)(2,4,6,8, 10, 12, 14),
(1,12)(2,11)(3,10)(4,9)(5,8)(6,7)(13,14) >= D;.
We now take the representative 7 of the orbit
{1,2,3,4,5,6,7,8,9,10,11, 12,13, 14}

and determine that Nt t;t; = Nt; € [1]. So all of the fourteen ts take [17] to [1].
V] 28 _ 9

NGO T 14 T
The orbit of N7 on {1,2,3,4,5,6,7,8,9,10,11,12, 13, 14} is

{1,3,12,14,5,10,2,13,7,8,4,11,9,6}.

Now, we can construct the Cayley diagram, since the set of right cosets are closed

The number of right cosets in [17] is equal to

under right multiplication by t.s
wherei =1, 2,3,4,5,6,7,8,9,10,11, 12, 13, 14 , and determine the index of N
in G. We conclude that

1G] = | P,
N N N N|
|G| < (’N| + ‘]|\7(1‘)| + |]\|,<1:L>| + \1\|7(1L>\ + ‘]\/"(17)|) |N|

— |G| < (1+1442+242) x 28
— |G| < (21 x 28)
= |G| < 588
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1+2+2+2

1 14 1{.121 q; 14 :2

2
] [1] [13]
4

[15]
(7]

Figure 2.1: Cayley diagram of 72 : Dg over Dyy

2.2 Proof of G = 7% : Dg

We determine the permutation representation G; of G on the 21 right

cosets of N =< z,y > in G. We now demonstarte that the isomorphism type of
G is 7% : Ds.

G<x,y,t>:=Group<x,y,t|y 2, (x " (-1)xy) "2,x" (14),
t72, (t,y*x"2), (x"3%t) "3, (x"5%t) "3>;

#G

f,Gl,k:=CosetAction (G, sub<G|x,y>);

The following composition factors and the normal lattice
suggest that NL[2] is an abelian normal subgroup of GIl.

CompositionFactors (Gl);
Cyclic(2)
Cyclic (3)
Cyclic(2)
Cyclic (7)

Cyclic (7)

R — % — % — % — *x — @



NL:=Normallattice (Gl);

NL;

Normal subgroup lattice

588
294
294
294

147

Length 1 Maximal
Length 1 Maximal
Length 1 Maximal

Length 1 Maximal

Length 1 Maximal

Subgroups:
Subgroups:
Subgroups:
Subgroups:

Subgroups:

98 Length 1 Maximal Subgroups:

49 Length 1 Maximal Subgroups:

IsAbelian (NL[2]);

[8] Order
[7] Order
[6] Order
[5] Order
[4] Order
[3] Order
[2] Order
[1]

true

Now NL[2]

X:=AbelianGroup (GrpPerm, [7,7]);

Order 1 Length 1 Maximal Subgroups:

18

\cong 7°2. A presentation of 772 is
7°2=\{a,bla"7,b"7, (a,b)\}.

IsIsomorphic (X,NL[2]);

true

The quotient group g=G1l/NL[2]
D_6 with presentation

g, ££:=quo<Gl |NL[2]>;

is the dihedral group

\{c,d,elc”2,d"2,e"2, (cd) "2, (de) "2, (ec) "3\}.

Permutation group g acting on a set of cardinality 6

q:

a7

Order = 12
(3, 5) (4,
(1, 2) (3,
(1, 3) (2,
IsAbelian (
false
FPGroup (q)

=2"2 % 3
6)

4) (5, 6)
4)

q);

4

Finitely presented group on 3 generators Relations

172 = Id



272 = 1Id
.372 = Id
(.1 « .2)"2 = 1Id
(.2 = .3)72 = Id
(.3 » .1)"3 = 1Id

Thus Gl is a semi-direct product of 772 by D_6.
The action of D_6 on 772 1is a"c=a’"6*b, a"d=a’6,a"e=a"2+b"6
,b7c=b,b"d=b"6,b"e=a"3+b"5.Hence, a presentation of D_6:7"2

is given by {a,b,c,d,ela”7,b"7, (a,b),c"2,d"2,e"2, (cxd) "2,
a"d=a"6,a"e=a"2+«b"6,b " c=b, =

(dxe) "2, (e*xc) "3,a"c=a"6xb,

b"e=a"3%xb"5}.We finally verify that Gl =

T:=Transversal (G1,NL[2]);

f£(T[2]) eq g.1;

true

f£(T[3]) eqg g.2;

true

f£(T[4]) eq g.3;

true

for i,J in [0..6] do if NL[2].1°TI[2]
NL[2].17i%NL[2].2"3F then i,3Jj; end if;
6 1

for 1,3 in [0..6] do if NL[2].1°T[3]
NL[2].17ixNL[2].2"]j then i, 3j; end 1if;
6 0

for 1,3 in [0..6] do if NL[2].1°T[4]
NL[2].17i%NL[2].2"7j then i,3Jj; end if;
2 6

for i,3J in [0..6] do if NL[2].2"TI[2]
NL[2].17i%NL[2].2"3j then i,3Jj; end if;
01

for 1,3 in [0..6] do if NL[2].2°T[3]
NL[2].17ixNL[2].2"]j then i, 3j; end 1if;
0 6

for i,J in [0..6] do if NL[2].2°T[4]
NL[2].17i%NL[2].2"3j then i,3Jj; end if;

35

GG<a,b,c,d,e>:=Group<a,b,c,d,ela”7,b"7, (a,b),c"2

,d"2,e"2, (cxd) "2, (d*e) "2, (exc) "3,
a“c=a"6xb, a"d=a"6,a"e=a"2+xb"6

, b c=b,b "d=b"6,b " e=a"3+xb"5>;

#GG;

588

eq
end

eq
end

eq
end

eq
end

eq
end

eq
end

D_6:7"2.

for;

for;

for;

for;

for;

for;

) "2
b~d=b"6,

19
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£1,GG1l,kl:=CosetAction (GG, sub<GG|Id(GG)>);
IsIsomorphic (GG1l,Gl);
true

2.3 Magma Work for 72 : Dy

S:=Sym(14);

xx:=3!'(1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14);
yy:=S!(1, 13) (2, 12) (3, 11) (4, 10) (5, 9) (6, 8);
N:=sub<S|xx,yy>;

#N;

28

G<x,y,t>:=Group<x,vy,t|y 2, (x"-1*y) "2,x"14,t"2, (t,y*x"2),
(x"3*t) "3, (x"5*t) "3>;

#G;

588

f,Gl,k:=CosetAction (G, sub<G|x,y>);
IN:=sub<Gl|f (x), f(y)>;

CompositionFactors (Gl);

Cyclic(2)

Cyclic (3)

Cyclic(2)

Cyclic (7)

Cyclic (7)

R — % — % — % — *x — @

#DoubleCosets (G, sub<G|x, y>, sub<G|x,y>);
5

DoubleCosets (G, sub<G|x,y>, sub<G|x,y>);

{ <GrpFP, Id(G), GrpFP>, <GrpfFP, t » x4 % y * t, GrpFP>,
<GrpFP, t x y % t,GrpFP>, <GrpfFP, t, GrpFP>,

<GrpFP, t * x"2 x y x t, GrpFP> }



NN<a, b>:=Group<a,b|b”2, (a"-1%b) "2,a"14>;
Sch:=SchreierSystem (NN, sub<NN| Id (NN)>);
ArrayP:=[Id(N): 1 in [1..28]];

for 1 in [2..28] do

P:=[Id(N): 1 in [1..#Sch[i]111];

for 7 in [1..#Sch[i]] do

if Eltseqg(Sch([i])[j] eq 1 then P[j]:=xx; end if;
if Eltseq(Sch[i])[j] eq -1 then P[]j]l:=xx"-1; end if;
if Eltseq(Sch[i])[J] eq 2 then P[]j]l:=yy; end if;
end for;

PP:=Id(N);

for k in [1..#P] do

PP:=PPxP[k]; end for;

ArrayP[i] :=PP;

end for;

for i in [1..28] do if ArrayP[i] eg N! (2, 14) (3, 13) (4, 12)
(5, 11) (6, 10) (7,9)

then Schii];

end if; end for;

b*xa”2

prodim := function(pt, Q, I)
Return the image of pt under permutations Q[I]
applied sequentially.

v:i=pt;

for i in I do
vi=v_ (Q[i]);
end for;
return v;

end function;

<store t’s>

ts := [ Id(Gl): 1 in [1 14] 1;
ts[l]l:=f(t);ts[2]:=f(t"x);ts[3]:=£(t"(x"2));

ts[4]:=f£(t" (x"3));ts[5]:=f£(t" (x74));ts[6]:=£(t"(x"5));
ts[7]:=£(t"(x76));ts[8]:=£(t " (x"7));ts[9]:=£(t"(x78));
ts[10]:=£(t" (x79));ts[1l1l]:=£(t"(x710));ts[l2]:=£(t"(x"11));
ts[13]:=f(t" (x712));ts[14]:=£(Lt"(x"13));

cst:= [null : i in [1 .. 21711

where null is[Integers () |];

for i := 1 to 14 do

21



cst[prodim(1l, ts, [i]1)]:=[1];

end for;

m:=0; for i in [1..21] do if cst[i] ne []
then m:=m+1; end if; end for; m;

14

Nl:=Stabiliser (N, 1
[

) ;
11);

Nl:=Stabiliser (N,
S:={[11};
SS:=S"Nj;

SSS:=Setseq(SS);

for i in [1..#SS] do

for g in IN do

if ts[1l] eq g*xts[Rep(SSS[i]) [1]]
then print SSS[i];

end if; end for; end for;

{

[ 1]

}

Nls:=N1;
#N1s;
2

Tl:=Transversal (N,Nls);
#T1;
14

Tl:=Transversal (N,Nls);

for i := 1 to #T1 do

ss := [1]°T1[i];

cst[prodim(1l, ts, ss)] := ss;

end for;

m:=0;for 1 in [1..21] do if cst[i] ne []
then m:=m+1; end if; end for; m;

14

Orbits (Nls);

[

GSet{@ 1 @},
GSet{@ 8 @},
GSet{@ 2, 14 @},
GSet{@ 3, 13 @},
GSet{@ 4, 12 @},
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GSet{@ 5, 11 @},
GSet{@ 6, 10 @},
GSet{@ 7, 9 @}

]

for i in [1..21] do i, cst[i]; end for;

—
—

OW 00 J o U W DN
— /. e e
[
I
[—

N18:=Stabiliser (N, [1,81]);
S:={[1,81};

SS:=S"N;

SSS:=Setseq(SS);

for 1 in [1..#SS] do

for g in IN do if ts[1l]*ts[8]
eq g*ts[Rep(SSS[i]) [1]]1+ts[Rep(SSS[i]) [2]]
then print SSS[i];

end i1f; end for; end for;

{

[ 1, 81

}

N18s:=N18;
#N18s;
2



Tl8:=Transversal (N,N18s);
#T18;
14

for 1 := 1 to #T18 do

ss := [1,8]7T18[1i];

cst[prodim(1l, ts, ss)] := ss;

end for;

m:=0;

for i in [1..21] do if cst[i] ne [] then m:=m+1;
end i1f; end for; m;

14

Orbits (N18s);

[

GSet{@ 1 @},
GSet{@ 8 @},
GSet{@ 2, 14 @},

GSet{@ 3, 13 @},
GSet{@ 4, 12 @},
GSet{@ 5, 11 @},
GSet{@ 6, 10 @},
GSet{@ 7, 9 @}

]

for m,n in IN do if ts[1l]xts[8] eq mx(ts[1l]) " n then m,n;
end if;end for;

(2, 19) (3, 16) (4, 15) (5, 18) (6, 13) (7, 12) (8, 11) (9, 10)
(14, 17) (20, 21)
Id (IN)

m:=N! (1, 8) (2, 9) (13, o) (14, 7) (3, 10) (12, 5) (4, 11);
n:=N!Id(IN);

(1] °n;

[ 1]

for i in [1 .. 28] do if ArrayP[i] egq m then Schl[i];
end if; end for;

a~7

ts[1l]*ts[8] eq £(x"7)*ts[1];
true

24



N12:=Stabiliser (N, [1,2]);

S:={[1,2]};

SS:=S"N;

SSS:=Setseq(SS);

for 1 in [1..#SS] do

for g in IN do if ts[l]lxts[2]

eq gxts[Rep(SSS[i]) [1]]+ts[Rep(SSS[i]) [2]]
then print SSS[i];

end i1f; end for; end for;

1, 2]

{
[
}
{
[ 5, 4]
}

N12s:=N12;

for g in N do if 1°g eq 5 and 2°g eqg 4
then N12s:=sub<N|N12s,g>; end if; end for;

#N12s;
2

Tl2:=Transversal (N,N12s);
#T12;
14

for 1 := 1 to #T12 do

ss := [1,2]17°T12[1i1];
cst[prodim(1l, ts, ss)] := ss;
end for;

m:=0;

for i in [1..21] do if cst[i] ne [] then m:=m+1;

end i1if; end for; m;
14

Orbits (N12s);

[

GSet{@ 3 @},
GSet{@ 10 @},
GSet{@ 1, 5 @},
GSet{@ 2, 4 @},

25
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GSet{@ 6, 14 @},
GSet{@ 7, 13 @},
GSet{@ 8, 12 @},
GSet{@ 9, 11 @}

]

for m,n in IN do if ts[1l]#*ts[2] eq m*(ts[1l]) "n then m,n;

end if;end for;

(2, 9, 18, 13, 4, 3, 12, 19, 10, 5, 6, 15, 16, 7) (8, 11)

(14, 17) (20, 21) (2, 6, 12, 18, 16, 10, 4) (3, 9, 15, 19, 13, 7, 5)

m:=N! (1, 4, 7, 10, 13, 2, 5, 8, 11, 14, 3, 6, 9, 12);
n:=N'(1, 3, 5, 7, 9, 11, 13)(2, 4, 6, 8, 10, 12, 14);
[1]°n;

[ 3]

for i in [1 .. 21] do if ArrayP[i] egq m then Schl[i];
end if; end for;

a"3

ts[l]l*ts[2] eq £(x"3)*ts[3];
true

N13:=Stabiliser (N, [1,3]);
S:={[1,3]};

SS:=S"N;

SSS:=Setseq(SS);

for 1 in [1..#SS] do

for g in IN do if ts[l]l*ts[3]
eq g*ts[Rep(SSS[i]) [1]]+ts[Rep(SSS[i]) [2]]
then print SSS[i];

end 1f; end for; end for;

12, 10 ]

{
[
}
{
[
}
{
[
}
{
[ 14, 12 ]
}



S e S e e e e e e e e e S e e e v e e e

N13s:=N13;

for g in N do if 1°g eq 3 and 3"g eqg 5
then N13s:=sub<N|N13s,g>; end if; end
for g in N do if 1°g eq 12 and 37g eq
then N13s:=sub<N|N13s,g>; end if; end
for g in N do if 1°g eq 14 and 37g eq
then N13s:=sub<N|N13s,g>; end if; end
for g in N do if 1°g eq 5 and 37g eqg 7
then N13s:=sub<N|N13s,g>; end if; end
for g in N do if 1°g eq 10 and 37g eq
then N13s:=sub<N|N13s,g>; end if; end
for g in N do if 1°g eq 2 and 37g eqg 1

for;
10
for;
12
for;

for;
8
for;
4

27
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then N13s:=sub<N|N13s,g>; end if; end for;

for g in N do if 1°g eq 13 and 37g eqg 1

then N13s:=sub<N|N13s,g>; end if; end for;

for g in N do if 1°g eq 7 and 3°g eg 9

then N13s:=sub<N|N13s,g>; end if; end for;

for g in N do if 1°g eq 8 and 3"g eq 6

then N13s:=sub<N|N13s,g>; end if; end for;

for g in N do if 1°g eq 4 and 3°g eq 2

then N13s:=sub<N|N13s,g>; end if; end for;

for g in N do if 1°g eq 11 and 3°g eqg 13

then N13s:=sub<N|N13s,g>; end if; end for;

for g in N do if 1°g eq 9 and 37g eq 11

then N13s:=sub<N|N13s,g>; end if; end for;

for g in N do if 1°g eq 6 and 3°g eq 4

then N13s:=sub<N|N13s,g>; end if; end for;
#N13s;

14

for g in N do if 1°g eq 3 and 3°g eg 5 then g;
end 1f; end for;

(1, 3, 5, 7, 9, 11, 13) (2, 4, 6, 8, 10, 12, 14)

for n in IN do if ts[l]*ts[3] eqg n*xts[3]xts[5] then n;
end i1if; end for;
Id(IN)

ts[l]*ts[3] eqg ts[3]*ts[5];
true

for n in IN do if ts[l]*ts[3] eq n*xts[1l2]*ts[10] then n;
end 1f; end for;
(2, 18, 4, 12, 10, 6, 16) (3, 19, 5, 15, 7, 9, 13)

N'(¢1,7,13,5,11,3,9) (2,8,14,6,12,4,10);
(x, 7, 13, 5, 11, 3, 9) (2, 8, 14, 6, 12, 4, 10)

for i in [1..28] do if ArrayP[i] eq N!(1, 7, 13, 5, 11,
3, 9(2, 8, 14, o6, 1,2, 4, 10)

then Sch[i]; end if; end for;

a6

ts[1]1*ts[3] eq f(x"6)xts[12]xts[10];

for g in N do if 1°g egq 12 and 37g eqg 10 then g; end if;
end for;

(1, 12) (2, 11) (3, 10) (4, 9) (5, 8) (6, 7) (13, 14)



N13s:=sub<N| (1, 3, 5, 7, 9, 11, 13) (2, 4, o, 8, 10,

12, 14), (1, 12) (2, 11) (3, 10) (4, 9) (5, 8) (6, 7) (13, 14)>;
Tl3:=Transversal (N,N13s);

#T13;

2

for i := 1 to #T13 do

ss := [1,3]7T13[1i];

cst[prodim(1l, ts, ss)] := ss;

end for;

m:=0;

for i in [1..21] do if cst[i] ne [] then m:=m+l; end if;
end for; m;

16

Orbits (N13s);

[

GSet{@ 1, 3, 12, 14, 5, 10, 2, 13, 7, 8, 4, 11, 9, 6 @}
]

for m,n in IN do if ts[1l]#*ts[3] eq m*(ts[1l]) "n then m,n;
end if;end for;

N1l4:=Stabiliser (N, [1,4]);

S:={[1,4]};

SS:=S"N;

SSS:=Setseqg(SS);

for i in [1..#SS] do

for g in IN do if ts[1l]lx*ts[4]

eq g+*ts[Rep(SSS[i]) [1]1]1*ts[Rep(SSS[i]) [2]]
then print SSS[i];

end i1f; end for; end for;

[ 1, 4]

}

{

[ 13, 10 ]
}
N14s:=N14;

for g in N do if 1°g eq 13 and 4°g egq 10
then N14s:=sub<N|N1l4s,g>; end if; end for;

29



30

#N14s;
2

Tl4:=Transversal (N,N14s);

#T14;
14
for 1 := 1 to #T14 do
ss := [1,4]1°T141[4i]1;
cst[prodim(l, ts, ss)] := ss;
end for;
:=0;
for i in [1..21] do 1if cst[i] ne [] then m:=m+1;
end i1if; end for; m;
16

Orbits (N1l4s);

[

GSet{@ 7 @},
GSet{@ 1, 13 @},

GSet{@ 2, 12 @},
GSet{@ 3, 11 @},
GSet{@ 4, 10 @},
GSet{@ 5, 9 @},
GSet{@ 6, 8 @}

]

for m,n in IN do if ts[1l]*ts[4] eq mx(ts[1l]) " n then m,n;
end if;end for;

(2, 13, 12, 5, 16, 9, 4, 19, 6, 7, 18, 3, 10, 15) (8, 11)
(14, 17) (20, 21) (2, 18, 4, 12, 10, 6, 16) (3, 19, 5, 15, 7,
9, 13)

for m,n in IN do if ts[l]xts[4] eq mx(ts[1l]xts[3]) "n then
m,n; end if;end for;

m:=N!(1, 10, 5, 14, 9, 4, 13, 8, 3, 12, 7, 2, 11, 6);
n:=N!(1, 7, 13, 5, 11, 3, 9)(2, 8, 14, 6, 12, 4, 10);
[1]17n;
7]

for i in [1 .. 21] do if ArrayP[i] eg m then Schli];



end i1if; end for;
a~-5

ts[l]*ts[4] eq f£(x"-5)x*ts
true

N15:=Stabiliser (N, [1,5]1);
S:={[1,5]};

SS:=S"N;

SSS:=Setseq(SS);

for 1 in [1..#SS] do

for g in IN do if ts[l]x*t
eq g+ts[Rep(SSS[i]) [1]]*t
then print SSS[i];

end i1f; end for; end for;

e e e e e T e T e i e H e T i e e Tl e T e T el e T T e e T e T e e e T e N

(717

s[5]
s[Rep(SSS[i]) [2]]

31



N15s:=N15;

for g in N do if 1°g eq 3 and 5°g eq 7
then N15s:=sub<N|N15s,g>; end if; end for;
for g in N do if 1°g eq 12 and 5°g eqg 8
then N15s:=sub<N|N15s,g>; end if; end for;
for g in N do if 1°g eq 14 and 5°g eqg 10
then N15s:=sub<N|N1l5s,g>; end if; end for;
for g in N do if 1"g eq 5 and 5°g eqg 9
then N15s:=sub<N|N1l5s,g>; end if; end for;
for g in N do if 1°g eq 10 and 5°g eqg 6
then N15s:=sub<N|N1l5s,g>; end if; end for;
for g in N do if 1°g eq 2 and 5°g eq 12
then N15s:=sub<N|N15s,g>; end if; end for;
for g in N do if 1°g eq 13 and 5°g egq 3
then N15s:=sub<N|N15s,g>; end if; end for;
for g in N do if 1°g eq 7 and 5°g eqgq 11
then N15s:=sub<N|N15s,g>; end if; end for;
for g in N do if 1°g eq 8 and 5°g eqg 4
then N15s:=sub<N|N15s,g>; end if; end for;
for g in N do if 1°g eq 11 and 5°g eg 1
then N15s:=sub<N|N15s,g>; end if; end for;
for g in N do if 1°g eq 9 and 5°g egq 13
then N15s:=sub<N|N15s,g>; end if; end for;
for g in N do if 1°g eqg 6 and 5°g eq 2
then N15s:=sub<N|N15s,g>; end if; end for;

#N15s;
14
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for n in IN do if ts[l]*ts[5] eq n*xts[3]xts[7] then n;
end i1if; end for;

Id(IN)

for g in N do if 1°g eq 3 and 5°g eg 7 then g;

end i1if; end for;

(1, 3, 5, 7, 9, 11, 13) (2, 4, 6, 8, 10, 12, 14)

for g in N do if 1°g eq 14 and 5°g egq 10 then g;
end if; end for;
(1, 14) (2, 13) (3, 12) (4, 11) (5, 10) (6, 9) (7, 8)

for n in IN do if ts[l]*ts[5] eq n*xts[14]*ts[10] then n;
end i1if; end for;
(2, 4, 10, 16, 18, 12, ©) (3, 5, 7, 13, 19, 15, 9)

N!(1,13,11,9,7,5,3)(2,14,12,10,8,6,4);

for 1 in [1..28] do if ArrayP[i] eg N!(1,13,11,9,7,5,3)
(2,14,12,10,8,6,4)

then Sch(i]; end 1if; end for;

a"-2

ts[l]*ts[5] eq £(x"-2)*ts[14]*ts[10];
true

Tl5:=Transversal (N,N15s);
#T15;
2

for 1 := 1 to #T15 do
ss := [1,5]"T15[1];
cst[prodim(l, ts, ss)] := ss;
end for;
:=0;
for i in [1..21] do 1f cst[i] ne [] then m:=m+1l; end if;
end for; m;
18

Orbits (N15s);

[

GSet{@ 1, 3, 12, 14, 5, 10, 2, 13, 7, 8, 11, 9, o6, 4 @}
]

for m,n in IN do if ts[1l]xts[5] eq mx(ts[1l]) "n then m,n;
end if;end for;
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for m,n in IN do if ts[l]*ts[5]

m,n; end if;end for;

N16:=Stabiliser (N, [1,6]);

S:={[1,6]};
SS:=S"N;
SSS:=Setseq(SS);

for 1 in [1..#SS] do

for g in IN do if ts[l]l*ts[6]

eq gxts[Rep(SSS[i]) [1]]+*ts[Rep(S
then print SSS[i];

end i1if; end for; end for;

[ 1, 6]

}

{

[ 7, 21

}
N16s:=N16;

for g in N do if 1°g eq 7 and 6~
then N16s:=sub<N|Nl6s,g>; end if

#N16s;
2

Tl6:=Transversal (N,N16s) ;

#T16;

14

for 1 := 1 to #T16 do

ss := [1,6] Tle6[i];
cst[prodim(l, ts, ss)] := ss;
end for;

m:=0;

for 1 in [1..21] do if cst[i] ne
end i1if; end for; m;

18

Orbits (N16s) ;
[
GSet{@ 11 @},

eq mx (ts[1l]*ts[3]) "n then

SS[i]) [2]]

g eq 2
; end for;

[] then m:=m+1;
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GSet{@ 1, 7 @},
GSet{@ 2, 6 @},
GSet{@ 3, 5 @},
GSet{@ 8, 14 @},
GSet{@ 9, 13 @},
GSet{@ 10, 12 @}

]

for m,n in IN do if ts[l]*ts[6] eq m*(ts[1l]) "n then m,n;
end if;end for;

(2, 3, 6, 9, 12, 15, 18, 19, 16, 13, 10, 7, 4, 5) (8, 11)
(14, 17) (20, 21) (2, 10, 18, 6, 4, 16, 12) (3, 7, 19, 9,
5, 13, 15)

for m,n in IN do if ts[l]xts[6] eq m*(ts[l]lxts[3]) "n then
m,n; end if;end for;
for m,n in IN do if ts[1l]*ts[6] eq mx(ts[1l]xts[5]) "n then
m,n; end if;end for;

m:=N!(1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14);
n:=N!(1, 11, 7, 3, 13, 9, 5)(2, 12, 8, 4, 14, 10, 6);

[1]°n;

[ 11 ]

for i in [1 .. 21] do if ArrayP[i] eg m then Schlil];
end if; end for;

a

ts[1l]*ts[6] eq f(x)*ts[1ll];
true

N17:=Stabiliser (N, [1,7]1);
={[1,71};
SS:=S"N;
SSS:=Setseq(SS);
for i in [1..#SS] do
for g in IN do if ts[l]lxts[7]
eq g*ts[Rep(SSS[i]) [1]]+ts[Rep(SSS[i]) [2]]
then print SSS[i];
end i1f; end for; end for;
{
[ 1, 71
}
{
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[
}
{
[
}
{
[
}
{
[
}
{
[
}
{
[
}
{
[
}
{
[
}
{
[
}
{
[
}
{
[
}
{
[
}
{
[ 6, 14 ]
}

N17s:=N17;
for g in N do if 1"g eq 3 and 7°g eg 9

then N17s:=sub<N|N17s,g>; end if; end for;
for g in N do if 1°g eq 12 and 7°g egq 6
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then N17s:=sub<N|N17s,g>; end if; end for;
for g in N do if 1°g egq 14 and 7°g egq 8
then N17s:=sub<N|N17s,g>; end if; end for;
for g in N do if 1°g eq 5 and 7°g eqg 11
then N17s:=sub<N|N17s,g>; end if; end for;
for g in N do if 1°g eq 10 and 7°g eqgq 4
then N17s:=sub<N|N17s,g>; end if; end for;
for g in N do if 1°g eq 2 and 7°g eq 10
then N17s:=sub<N|N17s,g>; end if; end for;
for g in N do if 1°g eq 13 and 7°g egq 5
then N17s:=sub<N|N17s,g>; end if; end for;
for g in N do if 1°g eq 7 and 7°g eq 13
then N17s:=sub<N|N17s,g>; end if; end for;
for g in N do if 1°g eq 8 and 7°g eq 2
then N17s:=sub<N|N17s,g>; end if; end for;
for g in N do if 1°g eq 4 and 7°g eq 12
then N17s:=sub<N|N17s,g>; end if; end for;
for g in N do if 1°g egq 11 and 7°g eq 3
then N17s:=sub<N|N17s,g>; end if; end for;
for g in N do if 1°g eq 9 and 7°g eqg 1
then N17s:=sub<N|N17s,g>; end if; end for;
for g in N do if 1°g eq 6 and 7°g eqg 14
then N17s:=sub<N|N17s,g>; end if; end for;

#N17s;

14

for n in IN do if ts[l]lxts[7] eqg nxts[3]*xts[9] then
n; end if; end for;

Id(IN)

ts[l]l*ts[7] eq ts[3]*ts[9];
true

for g in N do if 1°g eq 3 and 7°g eq 9 then g;
end i1f; end for;
(L, 3, 5, 7, 9, 11, 13) (2, 4, 6, 8, 10, 12, 14)

for n in IN do if ts[l]l*ts[7] eq n*xts[l2]*ts[6] then
n; end if; end for;
(2, 12, 16, 4, 6, 18, 10) (3, 15, 13, 5, 9, 19, 7)

N'!'(1,5,9,13,3,7,11)(2,6,10,14,4,8,12);
for i in [1..28] do if ArrayP[i] eq N!(1, 5, 9, 13,
3, 7, 11) (2, 6, 10, 14,4, 8, 12) then Sch[i]; end 1if;
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end for;
a4

ts[l]*ts[7] eq £(x"4)*ts[l2]*ts[6];
true

for g in N do if 1°g eq 12 and 7°g eqg 6 then g;
end 1f; end for;
(L, 12) (2, 11)(3, 10) (4, 9) (5, 8) (6, 7) (13, 14)

T1l7:=Transversal (N,N17s);
#T17;
2

for 1 := 1 to #T17 do

ss := [1,7]°T17[1i];

cst [prodim(l, ts, ss)] := ss;

end for;

m:=0;

for i in [1..21] do if cst[i] ne [] then m:=m+1;
end i1f; end for; m;

20

Orbits (N17s);

[

GSet{@ 1, 3, 12, 14, 5, 10, 2, 13, 7, 8, 4, 11, 9, 6 @}
]

for m,n in IN do if ts[1l]#*ts[7] eq m*(ts[1l]) "n then m,n;
end if;end for;

for m,n in IN do if ts[1l]x*ts[7] eqg m*(ts[1l]l*ts[3]) n
then m,n; end if;end for;

for m,n in IN do if ts[1l]x*ts[7] eq m*(ts[1l]l*ts[5]) n
then m,n; end if;end for;



Chapter 3

Construction of 2*: (5: 4)

3.1 Double Coset of Enumeration of 2% : (5: 4)

We factor the group G' = D5 =< z,y, t|2°, y*, y txax2xyxx™ 12 (t,y) >
by the 3 relation [z72 %y~ 2% t*"|%, [y~ '« 2~ + ¢]® and [2? x t]?,

where N =< z,y > with z ~ (1,2,4,5,3), y ~ (2,4, 3,5),
and let ¢ ~ ¢;.

Now (2 2%y 2%t )t = ¢
— x_2y‘2t5x_Qy_2t5x_4y_4t§72y72t5 =e
= 2 2y Y Oy Ststits = e
— % Sts=e
So 278y~ 8, = t5. We also have Nt; = Nts.
(ylxatxt)®=ec
= gyl iy e iy e iy e iy T e iy T ey 2 st = e
— y o7y la Ty e ity i ot tatatst = e

- y_8$_8t4t2t3t1t4t2t3t1 =€
So y*Sx*8t4t2t3t1t4t2t3 = t1. We also have Ntytotstitatats = Nty

Also, (2?2 *xt)> =e¢
— 2’1t Pttt = e

— J]2t11’8t2t3t4t1 =e€
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- I10t5t2t3t4t1 =e.

So x'%;totsts = t1. We also have

Nt5t2t3t4 = Ntl Thus,

it = (L 4,2, 3)7
tytotstitatotst; = (1,4,2,3),
t5t2t3t4t1 - (1, 3, 5, 4, 2)

We use our technique of double coset enumeration to show that

2% :(5:4)
Ty Ty e TR [

|Gl = |

-] <320

. In order to obtain the index of N in G we shall perform a manual double coset
enumeration of G over N; thus we must find all double cosets [w] = NwN and
work out how many single cosets each of them contains. We shall know that we
have completed the double coset enumeration when the set of right cosets obtained
is closed under right multiplication. Moreover, the completion test above is best
performed by obtaining the orbits of N on the symmetric generators. We need
only identify, for each [w], the double coset to which the right coset Nwt; belongs

for one symmetric generator t; from each orbit.
Word of length 0

e NeN is denoted by [*].

NeN = {N}. The number of right cosets in [*] is equal to % =2 =1
Since N is transitive on {1,2,3,4,5},
the orbit of N on {1,2,3,4,5} is
{1,2,3,4,5}.
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Word of length 1
e Nt;N is denoted by [1]

N' = < (2,4,3,5) > = NW. The number of right cosets in [1] is equal
to |]‘V](Vl|)‘ = % = 5. the orbits of N on {1,2,3,4,5} are {1}, and {2,4,5,3}. We

pick a representative, say t; from each orbit and determine the double cosets that

contains Nt;.
Ntit; € [*] (1 goes back to the double coset [*]), since 1 = e.

Thus, ¢; takes [1] to [*].

Word of length 2
e NtytoN is denoted by [12].

We note that N(12) > N2 = 1. Now t;ty = tot;. The number of right
cosets in [12] is to % = 20 = 10. The orbits of N on {1,2,3,4,5} are {5},
{1,2},and {3,4}.

Ntyty € [12] (2 goes to the double coset [12]).

We now take the representative 2 of the orbit {1,2}. and determine that Nttty =
Nty € [1]. So 2 tis take [12] to [1]. Take the representative 3 of the orbit
{3,4} give a reason why Ntitot3 = Ntits, Nititots = Ntjty and determine that
Ntyitats = Ntity € [12]. And take the representative 5 of the orbit {5} and
determine that Ntitots = Nitqty € [12].

Since the set of right cosets are closed under right multiplication by ¢.s
where i = 1, 2, 3, 4, 5, we must have completed the double coset enumeration
of G over N. We summarize the information in the following diagram we now
compute the order of G.

Now

’G| _ ‘ ' 2*5:(5:4) |
[2= 2y~ 275 |4 [y—Lag—1xt]8 [22x¢]5

N N N
Gl < (1§ + vy + ) X 1N




Thus,

— |G| < (1+5+10) x 20
— |G| < (16 x 20)
— |G| < 320

Figure 3.1: Cayley diagram of of 2% : (5 : 4) over (5:4)

3.2 Proof of G =22':(5:4)

Gl is the permutation representation of G on the 3 right
cosets of N= <x,y> in G.
G<x,y,t>:=Group<x,y,t|x"5,y74,y " -1xx"-2+yxx"-1,t"2,

(X7=2xy =2+t (x73)) "4, (v -1*xx"=-1xt) "8, (x"2xt) "5>;
#G

f,Gl,k:=CosetAction (G, sub<G|x,y>);

The following composition factors and the normal lattice
suggest that NL[2] ia an abelian normal subgroup of GIl.

CompositionFactors (Gl);
Cyclic(2)

|

*

|

*

| Cyclic (5)
*

| Cyclic(2)
*
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NL:=NormalLattice (Gl);
NL;
Normal subgroup lattice

[5] Order 320 Length 1 Maximal Subgroups:
E;; Order 160 Length 1 Maximal Subgroups:
E;; Order 80 Length 1 Maximal Subgroups:
E;; Order 16 Length 1 Maximal Subgroups:
EI; Order 1 Length 1 Maximal Subgroups:
IsIsomorphic (NL[2],X);

true

Now NL[2] = 274. A presentation of 274 is

2°4={a,b,c,d,e,fla"2,b"2,c"2,d"2,e"5,f74,e" £

(a,c), (a,d), (b,c), (b,d), (c,d) }.

X:=AbelianGroup (GrpPerm, [2,2,2,2]);

IsIsomorphic (NL[2],X);
true

The quotient group g = G1/NL[2]

is the group
(5:4) with presentation
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= e 2, (a,b),

q ={H<a,b,c,d,e, £>:=Group<a,b,c,d,e,fla"2,b"2,c"2,
a2, (a,b), (a,c), (a,d), (b,c), (b,d), (c,d),e"5,f74,e " f=e"2,

a“e=b,a"f=axc , be=c ,
d e=axbxcxd ,d " f=bxd>; }.
g, ff:=quo <Gl |NL[2]>;

aq;

b~ f=a*bx*d

, ce=d ,

c " f=axc*xd ,

Permutation group g acting on a set of cardinality 5

Order = 20 = 272 * 5



Id(q)

IsIsomorphic (G1l,hl);
true

Thus Gl is a semi-direct product of $274$ by (5:4).

The action of (5:4) on 274 is a“c=a"6xb,a"d=a’o,
a“e=a"2+«b"6,b"c=b, b "d=b"6,b"e=a"3xb"5.

Hence, a presentation of 274:(5:4) is given by{g={H<a,b,c,
d,e, f>:=Group<a,b,c,d,e,fla”"2,b"2,c"2,d"2, (a,b), (a,c),
(a,d), (b,c), (b,d), (c,d),e”5,f74,e " f=e"2,a"e=b,a"f=a*c ,

b e=c , b f=a+bxd , c"e=d , c " f=axcxd , d e=axb*c*xd ,
d"f=bxd>;}}.

We finally verify that Gl= 274:(5:4).

T:=Transversal (G1,NL[2]);
f£(T[2]) eqg g.1;
true

ff(T[3]) eq g.2;
true

for i,3j,k,1 in [0..2] do
if A"T[3] eq A"ix*B"j*C"k«D"1 then
i,J,k,1; end if; end for;

N ODN O —

i,3,k
101
101
121
121

for i,3,%,1 in [0..2] do if B "T[2]
eq AAi*BAj*CAk*D‘l then
; end if; end for;

~

NN OO DNDNDDNO O U

~

4

N DNDDNDDNDND OO O O -

k,1
10
12
10
12
10
12
10
12



for i, 3j,k,1 in [0..2] do if B T[3]
eq ATi*B"JxC"k«D"1 then
;J,k,1; end if; end for;
1101
1121
for i,3,%,1 in [0..2] do if C"T[2]
eq AAi*BAj*CAk*D”l then
; end if; end for;

~

N DNDO O DNDDND OO U

~

4

1
1
1
1
1
1
1
1
1

N NDDNDDN OO O O -

k
0
2
0
2
0
2
0
2

for i,3,%,1 in [0..2] do if C"T[3]
eq ATi*B"jxC"k+«D"1 then

i,3J,k,1; end if; end for;

1011

1211

for i,3J,k,1 in [0..2] do if D T[2]
eq A"ixB"j«C kxD"1 then

i, 3,k,1; end if; end for;

1111

for i,3,k,1 in [0..2] do if D T[3]
eq AT1ixB"j*xC"kxD"1 then
; end if; end for;

H<a,b,c,d, e, £>:=Group<a,b,c,d,e,fla"2,b"2,c"2,d72,
(a,b), (a,c), (a,d), (b,c), (b,d), (c,d),e"5,£74,
e"f=e"2,a"e=b, a“f=a*xc , be=c , b f=axb*xd ,

c’e=d , c f=axcxd , de=axbxcxd , d f=bxd>;

#H;
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f1,hl,k1l:=CosetAction (H, sub<H|Id (H)>);
IsIsomorphic (G1l,hl);
true

3.3 Magma Work for 2* : (5: 4)

S:=Sym(5);

xx:=S!(1,2,4,5,3);

yy:=8!(2,4,3,5);

N:=sub<S|xx,yy >;

Stabiliser (N,1);

#N;

G<x,y,t>:= Group<x,y,t|x"5,y" 4,y " {-1}xx"{-2}xy*xx"{-1},t"2,
(t,y), (XT{=2}xy " {=2}xt"{x"3}) "4, (y {-1}*x"{-1}*t) "8,
(x"2*t) "5>

f,Gl,k:=CosetAction (G, sub<G|x,y>);
IN:=sub<Gl|f(x),f(y)>;

CompositionFactors (Gl);
#DoubleCosets (G, sub<G|x,y>, sub<G|x,y>);

DoubleCosets (G, sub<G|x,y>, sub<G|x,vy>);

NN<a,b>:= Group<a,bla’5,b"4,b " {-1}*xa"{-2}xb*xa”{-1}>;
Sch:= SchreierSystem (NN, sub<NN|Id (NN)>);

ArrayP:=[Id(N): i1 in [1 .. 201];

for 1 in [2 .. 20] do

P :=[Id(N): 1 in [1 #Sch[il]l];

for 7 in [1..#Sch[i]] do

if Eltseqg (Sch[i])[3J] eg 1 then P[J]:=xx; end if;

if Eltseq (Sch[i])[j] eqg -1 then P[j]l:=xx"{-1}; end if;
if Eltseqg (Sch[i])[J] eqg 2 then P[J]:=yy; end if;

if Eltseq (Sch[i])[j] eqg -2 then P[j]l:=yy " {-1}; end if;
end for;

PP:=Id(N);

for k in [1 .. #P] do

PP:=PPxP[k]; end for;

ArrayP[i] :=PP;

end for;

for i in [1 .. 20] do if ArrayP[i] egq N!(2,4,3,5)

then Schli];

end i1if; end for;

prodim := function(pt, Q, I)

Return the image of pt under permutations Q[i]



applied sequentially.
v:=pt;
for i in I do
:=v"{Q[il};
end for;
return v;
end function;
ts := [ Id(Gl): i in [1 .. 5] 1;

s [

<This cst function will keep track of all single

cst:= [null : i in [1 .. Index(G,sub<G|x,y>)]]

where null is [Integers () |];
for i := 1 to 5 do
cst[prodim (1, ts, [i])]:=[1i];
end for;

ts[l]l:=f(t); ts[2]:=f(t"x); ts[3]:=f(t"{x"4});
41 :=f(t"{x"2}); ts[5]:=f(t"{x"3});

m:=0; for 1 in [1 .. 16] do 1if cst[i]

then m:=m+1; end if; end for; m;

Nl:=Stabiliser (N, [1]);

S:={[1]};

SS:=5"{N};

SS;

#S5S;

SSS:=Setseq(SS);

SSS;

for i in [1 .. #SS] do

for g in IN do

if ts[l] eq
gxts[Rep(SSS[i]) [1]]

then print SSS[i];

end i1if; end for; end for;
Nls:=N1;

#N1s;

Tl:=Transversal (N,Nls);

#T1;

for 1 := 1 to #T1 do

SS:= [1]7{T1[i]}
cst[prodim(1l, ts, SS)] := SS;
end for;

m:=0;

for 1 in [1 .. 16] do if cst[i] ne

cosets>
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then m:=m+1; end 1if; end for; m;
Orbits (N1ls);
#N1s;

N12:=Stabiliser (N, [1,2]);
:={[1,2]};

SS:=S"{N};

SS;

#3S;

SSS:=Setseq(SS);

SSS;

for i in [1 .. #SS] do

for g in IN do if ts[l]lx*ts[2] eqg
gxts[Rep(SSS[i]) [1]]*ts[Rep(SSS[i]) [2]]
then print SSS[i];

end i1if; end for; end for;

N12s:=N12;

#N12s;

Tl2:=Transversal (N,N12s);

#T12;

for 1 := 1 to #T12 do

SS:= [1,2]1°{T12[4i]1};

cst[prodim(1l, ts, SS)] := SS;

end for;

m:=0;

for i in [1 .. 16] do if cst[i] ne []

then m:=m+1;

end i1f; end for; m;

Orbits (N12s);

for m,n in IN do if ts[1l]*ts[2] eg mx(ts[1l]) " {n}
then m,n; end if; end for;

N123:=Stabiliser (N, [1,2,3]);

S:={[1,2,31};

SS:=$S"{N}$;

SSS:=Setseqg(SS);

for 1 in [1 .. #SS] do

for g in IN do if ts[l]l*ts[2]xts[3] eqg

gxts[Rep(SSS[i]) [1]1]*ts[Rep(SSS[i]) [2]]1*ts[Rep(SSS[i]) [3]]
then print SSS[i];

end 1f; end for; end for;

N123s:=N123;

for g in N do if 1°{g} eg 1 and 2" {g} eg 3 and 37 {g} eq 2
then N123s:=sub<N|N123s,g>; end if; end for;



#N123s;

Tl123:=Transversal (N,N123s);

#T123;

for 1 := 1 to #T123 do

SS:= [1,2,3]1°{T123[41i1};

cst [prodim(1l, ts, SS)] := SS;

end for;

m:=0; \

for 1 in [1 .. 16] do if cst[i] ne []

then m:=m+1; end if; end for; m;
Orbits (N123s);

for m,n in IN do if ts[l]l*ts[2]*ts[3]
then m,n; end if; end for;

N125:=Stabiliser (N, [1,2,5]);
S:={[1,2,5]};

SS:=S"{N};

SSS:=Setseq(SS);

for 1 in [1..#SS] do

for g in IN do if ts[l]*ts[2]xts[5] eqg

eq mx (ts[l]xts[2])

“{n}

gxts[Rep(SSS[i]) [1]1]1*ts[Rep(SSS[i]) [2]1]1*ts[Rep(SSS[i])[31]

then print SSS[i];
end i1if; end for; end for;
N125s:=N125;

# N125s;

T125:=Transversal (N,N125s);

#T125;

for i := 1 to #T125 do

SS := [1,2,5]17{T125[i]};
cst[prodim(1l, ts, SS)] := SS;

end for;

m:=0;

for 1 in [1 .. 16] do if cst[i] ne []

end i1f; end for; m;
Orbits (N125s);

/* To print all single cosets =/

then m:=m+1;

for i in [1 .. 10] do i, cst[i]; end for;
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Chapter 4

Construction of

(10 x 10) : ((3 x 4) : 2)

4.1 Double Coset Enumeration of (10 x 10) : ((3 x 4) : 2)

The group G =< z,y,t|lyt,yt x a7 2 xyx 271 2 (t,y) > factored by
[yt ah et
where G = (15:4) =< z,y > with  ~ (1,2,6,3,8,14,10, 7, 12,
11,15,13,5,9, 4).
Y~ (2,7,8,9)(3,10,5,11)(4, 12, 13, 6),
and let ¢ ~ ¢;.

Now (y~txa~txt)t =
= y oyl ity TR Mt = e = y ety 3 3ttt =€
— y74l’74t5t2t4t1 =€

So y 4o 4tstaty = t,. We also have Ntstoty = Nt; Thus,

tstatats = (1,15,14)(2,13,10)(3,9, 12)(4, 11,8)(5,7,6), . ..

2*15:(15x4) |
[y Ty—Tsz—L1xt|2 Tt =

We use our technique of double coset enumeration to show that |G| =
2400..

In order to obtain the index of N in G we shall perform a manual double coset
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enumeration of G over N; thus we must find all double cosets [w] = NwN and
work out how many single cosets each of them contains. We shall know that we
have completed the double coset enumeration when the set of right cosets obtained
is closed under right multiplication. Moreover, the completion test above is best
performed by obtaining the orbits of N on the symmetric generators.We need
only identify, for each [w], the double coset to which the right coset Nwt; belongs

for one symmetric generator t; from each orbit.

Word of length 0
e NeN is denoted by [*].

NeN = {N}. The number of right cosets in [*] is equal to
IN| _ 60

[N| 60
{1,2,3,4,5,6,7,8,9,10,11,12, 13, 14, 15},

the orbit of N on {1,2,3,4,5,6,7,8,9,10,11,12, 13,14, 15} is
{1,2,3,4,5,6,7,8,9,10,11,12, 13,14, 15}.

= 1. Since N is transitive on

Word of length 1

e Nt;N is denoted by [1]

Ni=< (2,7,8,9)(3,10,5,11)(4,12,13,6) >=N).

[N _ 60 _
VO] = 4 =15.

The orbits of NV on {1,2,3,4,5,6,7,8,9,10,11,12,13, 14, 15}
are {1}, {14}, {15},{2,7,8,9},{3,10,5,11}, and {4,12,13,6}.

We pick a representative, say t; from each orbit

The number of right cosets in [1] is equal to

and determine the double cosets that contains Nt;.

Ntyt; € [*] (1 goes back to the double coset [*¥]), since ¢} = e.

Word of length 2



e Ntyt14N is denoted by [114].

We note that N4 > N4 — 1

Now t1t14 = t3tia, tit1a = tiotis, tit1a = tiits and ¢ty = tsts.

N
_INl__ 60 _ 3

The number of right cosets in [114] is equal to N = 50 =

52

The orbits of N3 on {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,15} are

{1,3,10,11,5},{2,7,8,15,9} and {4,12,6,13,14}.
We now take the representative 14 of the orbit
{1,2,3,4,5,6,7,8,9,10,11,12,13, 14, 15}.

and determine that Ntiti4t14 = Nty € [1].

So five of the fifteen t}s take [114] to [1].

e NtitsN is denoted by [15].

We have N5 > N'® = 1 show the generators of N1

Now N >< t1t5 = ttg, tits = tiota, tits = tirts, tits = tsty >
[N

The number of right cosets in [15] is equal to I 9 =3.

The orbit of N on {1,2,3,4,5,6,7,8,9,10,11,12,13,14, 15} is

1,3.10,11,5}, £2.7.8.15.9} and {4,12.6, 13,14} show N1% generators.
{ b) b) 9 M }7{ b ) b) 9 b b) b) b g

We now take the representative 2 of the orbit
{1,2,3,4,5,6,7,8,9,10,11,12,13, 14, 15}

and determine that Nt tato = Nt € [1].

So five of the fifteen ;s take [15] to [1].

e Ntit3N is denoted by [13]

We have N(13) > N13 — 1,

Now #1t3 = tats, tit3 = tetia, L1tz = t3tio, L1tz = lstr,

Uity = tialia, tilg = tota, Uilg = trtys, tats = tiotar, lats = tale, tats = tialys,

tits = tista, titz = tiils, tily = tstiandt iz = tisty,

We now take the representative 3 of the orbit
{1,2,3,4,5,6,7,8,9,10,11,12, 13,14, 15}

and determine that Nt tst; = Nty € [1].

So one of the fifteen ;s take [13] to [1].



The number of right cosets in [13] is equal to % = % = 60.
The orbit of N on {1,2,3,4,5,6,7,

8,9,10,11,12,13,14, 15} is {1}, {2},

{3}, {4}, {5}, {6}, {7}, {8},

{9}, {10}, {11}, {12}, {13}, {14}

and {15}.

Word of length 3

e Ntyti4t1 N is denoted by [1141].

We note that N(1’14’1) Z N1141 =1. Now t1t14 = t14t15, t1t14 = t15t1.

The number of right cosets in [1141] is equal to

% 89 = 5 show N(D generators.

The orbits of N4 on

{1,2,3,4,5,6,7,8,9, 10,11, 12, 13, 14,15} are {1, 14, 15},
{2,7,11,3,5,10,12,13,4,6,8,9}.

We now take the representative 1 of the orbit
{1,2,3,4,5,6,7,8,9,10,11,12,13,14, 15}. and determine that
Ntqtigtity = Ntytyy € [114]. So three of the fifteen ts take [1141] to [114].
Now, we can construct the Cayley diagram. Since the set

of right cosets are closed under right multiplication by ¢;
wherei=1,2 34,5, 6,78,9,10,11, 12, 13, 14, 15,

we can determine the index of N in G. We conclude that
(15:4) |

|G| |[y 1*3: 1*t]4

|| [N [N [N [N |N
— |G’ S (W + |N(1)| + \N(114>\ + \N(12)| + |N(13)| + |N(1141)|) |N|

— |G| < (1+154+34+60+60+5) x 60

— |G| < (144 x 60)

— |G| < 2400

93



[1147]

[13]

Figure 4.1: Cayley diagram of (10 x 10) : ((3 x 4) : 2) over (15 : 4)

4.2 Proof of G = (10 x 10) : ((3 x 4) : 2)

G<x,y,t>:=Group<x,vy,tly 4,y —-1+xx"-2xyxx"-1,t"2, (t,y),
(y " —1xx"=1xt) "4>;
#G;
2400

f,Gl,k:=CosetAction (G, sub<G|x,y>);
NL:=NormalLattice (Gl);

NL;

Normal subgroup lattice

[25] Order 2400 Length 1 Maximal Subgroups: 22 23 24

[24] Order 1200 Length 1 Maximal Subgroups: 21
[23] Order 1200 Length 1 Maximal Subgroups: 19 20 21
[22] Order 1200 Length 1 Maximal Subgroups: 18 21

[21] Order 600 Length 1 Maximal Subgroups: 16 17
[20] Order 600 Length 1 Maximal Subgroups: 15 17
[19] Order 600 Length 1 Maximal Subgroups: 14 17



[18] Order
[17] Order
[16] Order
[15] Order
[14] Order
[13] Order
[12] Order
[11] Order
[10] Order
[ 9] Order
[ 8] Order
[ 7] Order
[ 6] Order
[ 5] Order
[ 4] Order
[ 3] Order
[ 2] Order
[ 1] Order

400

300
200
120
120

100
100
60
60

50
20
20
12

Length

Length
Length
Length
Length

Length
Length
Length
Length

Length
Length
Length
Length

Length
Length

Length
Length

Length

e e

e e

[

Maximal

Maximal
Maximal
Maximal
Maximal

Maximal
Maximal
Maximal
Maximal

Maximal
Maximal
Maximal
Maximal

Maximal
Maximal

Maximal
Maximal

Maximal

Subgroups:

Subgroups:
Subgroups:
Subgroups:
Subgroups:

Subgroups:
Subgroups:
Subgroups:
Subgroups:

Subgroups:
Subgroups:
Subgroups:
Subgroups:

Subgroups:
Subgroups:

Subgroups:
Subgroups:

Subgroups:

13 16

10 11 12
9 12

10

11

o Oy U1 O
~ 0 J

S N O
iy

N
w

/+* The largest abelian subgroup of Gl is NL[12].x/

for 1 in [1..25]
end if; end for;
1
2
3
4
5
7
8
12

We factor Gl by NL[12].

q, f£:=quo<Gl |NL[12]>;

d7

do if IsAbelian (NL[i])

then 1i;

Permutation group g acting on a set of cardinality 12
273 % 3

Order = 24 =
(11 2I

4) (3,

o)

7) (6,

10) (9,

11, 12)



(1, 3, 6, 9)(2, 5, 8, 11) (4, 7, 10, 12)
(z, 4) (5, 7) (@, 10) (11, 12)

Thus Gl is a mixed extension of NL[12] by qg.
/* Isomorphism Type of NL[12]:x/

X:=AbelianGroup (GrpPerm, [10,1071);
IsIsomorphic (NL[12],X);
true

A:=G1!'(1, 24, 25, 15, 29, 36, 33, 19, 32, 7) (2, 28) (3, 30)
(4, 21) (5, 20) (6, 35)(8,39) (9, 11) (10, 31, 12, 18, 37, 23,
22, 26, 17, 40) (13, 16) (14, 34) (27, 38);

B:=G1!(1, 22, 29, 10, 32, 37, 25, 17, 33, 12) (2, 6, 21, 3,
i1, 27, 20, 14, 16, 8) (4,30, 9, 38, 5, 34, 13, 39, 28, 35)
(7, 23, 15, 40, 19, 18, 24, 26, 36, 31);

NL[12] eq sub<Gl|A,B>;

true

IsIsomorphic (NL[12],DirectProduct (CyclicGroup (10),
CyclicGroup(10)));

\noindent Thus, NL[12] is isomorphic to 10x10
(direct product of two cyclic groups of order 10).

/* Isomorphism Type of g:=*/
qa;
Permutation group g acting on a set of cardinality 12
Order = 24 = 273 x 3
(1, 2, 4) (3, 5, 7)(6, 8, 10) (9, 11, 12)
(1, 3, 6, 9)(2, 5, 8, 11) (4, 7, 10, 12)
(2, 4) (5, 7)(8, 10) (11, 12)

/+* The generators of g are gl,g2,93. */

ql:=gq! (1, 2, 4)((3, 5, 7)(6, 8, 10) (9, 11, 12);
gqz2:=g!(1, 3, 6, 9)(2, 5, 8, 11) (4, 7, 10, 12);
q3:=g! (2, 4) (5, 7)(8, 10) (11, 12);
nl:=NormalLattice (q);

nl;

Normal subgroup lattice

[11] Order 24 Length 1 Maximal Subgroups: 8 9 10

o6



[10] Order 12 Length 1 Maximal Subgroups: 6

[ 91 Order 12 Length 1 Maximal Subgroups: 4 6

[ 8] Order 12 Length 1 Maximal Subgroups: 5 6 7
[ 7] Order 6 Length 1 Maximal Subgroups: 3

[ 6] Order 6 Length 1 Maximal Subgroups: 2 3

[ 5] Order 6 Length 1 Maximal Subgroups: 3

[ 4] Order 4 Length 1 Maximal Subgroups: 2

[ 3] Order 3 Length 1 Maximal Subgroups:

[ 2] Order 2 Length 1 Maximal Subgroups: 1
[ 1] Order 1 Length 1 Maximal Subgroups:

/+* The largest abelian subgroup of g is nl[9] of order 12.x/
IsAbelian(nl[9]);
true

/+* Thus, g is a semi-direct product of 3x4 by 2. =*/
/* A presentation for g is given by =*/
FPGroup (q) ;
Finitely presented group on 3 generators
Relations
a3 =1,b"4 = 1,c"2 =1, (a, Db)
b1 x ¢ »x b x c =1

1,(a"-1 = ¢)~"2 =1,

Q<a,b,c>:=Group<a,b,cla”3 = 1,b"4 ,c"2 ,(a, b) ,(a"-1 x c)~
b1 » ¢ x b * c >.

T:=Transversal(Gl NL[12]);
f£(T[2]) eq gl; ( [31) eq gz2; f£(T[4]) eq a93;
D:=T[2]; E: —T[3] F:=T[4];

/* Action of g=<a,b,c> on NL[12]=<A,B> */
D:=T[2]; E:=T[3]; F:=T[4];

for i,J in [1..10] do if A"D eq A"ixB"j then i, j;
end if; end for;

6 5

*d"a=d " 6*xe” 5

for i,j in [1..10] do if A"E eq A"ixB"j then i, j;
end 1f; end for;
7 10



d"b=d"7%xe”10

for i,J in [1..10] do if A"F eq A"ixB"j then i, j;
end i1if; end for;

6 7

d c=d"6xe”7

for i,3 in [1..10] do if B"D eq A"ixB"j then i, j;
end if; end for;
51

e”"a=d" " 5xe

for i,j in [1..10] do if B"E eq A"ixB"j then i, j;
end if; end for;

10 7

e"b=d"10xe"7

for i,J in [1..10] do if B"F eq A"ixB"j then i, j;
end 1f; end for;

5 4

e"c=d " 5xe" 4
d"a=d"6*xe”5,d"b=d"7xe”"10,d " c=d"6*xe”"7,e"a=d " 5xe,e"b=d"10xe" 7,
e c=d"5+xe"4

/* Writing Elements of g=<gl=a,g2=b, g3=c> in terms of
NL[12]=<A=d,B=e> */
:=Transversal (G1,NL[12]);
££(T[2]) eq g.1;
true

f£(T[3]) eqg g.2;
true

fE(T[4]) eq 9.3;
true

Order (T[2]), Order(T[3]), Order(TI[4]);
15 4 2

for i in [1..14] do if T[2]"1 in NL[12] then 1i;
end if; end for;

3

6
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for i,j in [1..10] do if T[2]"3 eqg A"ixB"j then i, j;
end if; end for;
2 4

for i,3 in [1..10] do if (T[2]1,T[3]) eqg A"i*xB"J then i, j;
end if; end for;
4 8

(2, 16, 20, 11, 21) (3, 6, 8, 14, 27) (4, 28, 13, 5, 9)

(30, 35, 39, 34, 38)

(T[2]"-1 * T[4])"2;

(x, 10, 25, 12, 29, 37, 33, 22, 32, 17)(z, 14, 11, 6, 1le,
27, 21, 8, 20, 3) (4,39, 5, 30, 28, 34, 9, 35, 13, 38) (7, 40,
24, 31, 15, 18, 36, 23, 19, 26)

for i,J in [1..10] do if (T[2]"-1%T[4]) "2 eq A"i*B"j then
i,J; end if; end for;
2 7

H<d,e,a,b,c>:=Group<d,e,a,b,c|d”10,e"10, (d,e),a"3 =d"2xe"4,b"4 ,
c™2 ,(a, b)y=d"4xe”8, (a"-1 * ¢c) "2=d"2%e”7,b"-1 x ¢ * b * c,
d"a=d"6*xe”5,d"b=d"7xe”10,d " c=d"6*xe”"7,e"a=d " 5xe,e"b=d"10xe" 7,
e"c=d"5*e"4>;

#H;

2400

The following Magma segment shows that Gl is isomorphic to
the mixed extension of the abelian subgroup (10x10) by the
subgroup (3x4) :2

H<d,e,a,b,c>:=Group<d,e,a,b,c|d”10,e"10, (d,e),a"3 =d"2xe"4,b"4 ,
c™2 ,(a, b)y=d"4xe”"8, (a”-1 x c) "2=d"2#e”7,b"-1% ¢ * b x c,
d"a=d"6*xe”5,d"b=d"7xe”"10,d " c=d"6*xe”"7,e"a=d " 5xe,e"b=d"10xe" 7,
e"c=d"5*e"4>;

h,H1l,kl:=CosetAction (H, sub<H|Id(H)>);

IsIsomorphic (G1,H1);

true



Chapter 5

Construction of PGL(2,7)

5.1 Double Coset Enumeration of PGL(2,7)

We start with the group G with symmetric presentations the group
G =<,y tly* (x= 1 xy)% 24,42 (t,y * 2?) >
factored by [z * t]?, [2® * t]3, and |25 * ],
where G = D1y =< z,y > with x ~ (1,2,3,4,5,6,7,8,9,10, 11, 12,13, 14),
y~ (1,13)(2,12)(3,11)(4,10)(5,9)(6,8).
N =< z,y >= Dy, and we note that G = PGL(2,7).
However, we note that our relations force sub < G|z,y >= D;.
Thus, we replace x ~ (1,2,5,7,6,3,4),and y ~ (1,3)(2,6)(5,7)

as follows:

> H<a,b>:=Group<a,b|b”2, (a"-1%b) "2,a"7>;

> #H;

14

> ff,Hl,kk:=CosetAction (H, sub<H|Id(H)>);

> HI1;

Permutation group H1 acting on a set of cardinality 14
(1, 2, 5, 9, 12, 8, 4)(3, 7, 11, 14, 13, 10, 6)
(L, 3)(2, o6) (4, 7) (5, 10) (8, 11) (9, 13) (12, 14)

> ff,Hl,kk:=CosetAction (H, sub<H|bx*xa " 2>);

> HI1;

Permutation group H1 acting on a set of cardinality 7

Order = 14 = 2 % 7
(1, 2, 5, 7, 6, 3, 4)



(1, 3) (2, 6) (5, 7)
> Stabiliser (H1,1);
Permutation group acting on a set of cardinality 7

Order = 2

(2, 4) (3, 5)(6, 7)
> ff(bxa”2);
(2, 4) (3, 5)(6, 7)

Now (z%t,)? =e
= izttt =e
— it rtrtte 4ttt =e
— x4t1x8t5x4)t1 =e
— %ttt = e
So z'2tyts = 1. We also have Ntots = Nty.

(23t1)3 =e
= Pttt =e
— e 3t =e
— 232523t = e.
— x9t4t7t1 =e.
So 2%t,t; = 1. We also have Nt t; = Nt;.
And, (z°t)* =e¢
— 2%ttt = e
= 2t 2%t 2%’ 5t 0t = e
= 2ot 2%t 2 0tla)t,.
= 2%t 2'5t20)t %)t = e.
— 220t = e.
— 0%ttt = e.
So x%tyt-t; = 1. We also have Ntotrts = Nty.

Thus,

t2t6t1 = (17 57 67 47 27 77 3)7

61
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tatzt1 = (1,3,7,2,4,6,5),
t2t7t3t1 = (1, 2, 5, 7, 6, 3, 4), “e

We use our technique of double coset enumeration to show that
|G| = |[m4*t]3 [3;25173 [x5*t]4| < 336.. In order to obtain the index of N in G we shall

perform a manual double coset enumeration of G over N; thus we must find all

double cosets [w] = NwN and work out how many single cosets each of them
contains. We shall know that we have completed the double coset enumeration
when the set of right cosets obtained is closed under right multiplication. More-
over, the completion test above is best performed by obtaining the orbits of N®)
on the symmetric generators.We need only identify, for each [w], the double coset
to which the right coset Nwt; belongs for one symmetric generator ¢; from each
orbit.

Word of length 0
e NeN is denoted by [*].

NeN = {N}. The number of right cosets in [*] is equal to % ==L
Since N is transitive on {1,2,3,4,5,6,7},
The orbit of N on {1,2,3,4,5,6,7} is
{1,2,3,4,5,6,7).

Word of length 1
e Nt;N is denoted by [1]

N'=<(2,4)(3,5)(6,7) > = NW.
The number of right cosets in [1] is equal to
% = L =7. The orbits of NV on
{1,2,3,4,5,6,7} are {1}, {2,4},
{3,5} and {6, 7}.
We pick a representative, say t; from each orbit and determine the double cosets
that contains Nt;.
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Ntyt; € [*] (1 goes back to the double coset [*]), since ¢} = e.
Ntqty € [1] (2 goes to the double coset [12])
Ntqts € [1] (2 goes to the double coset [13])
Ntitg € [1] (2 goes back to the double coset [1]),since t; * ts = 272 x to.

Thus, t; takes [1] to [], tg take [1] to itself. And to,t3
takes to new double coset [12],[13] respectively.

Word of length 2
e NtitoN is denoted by [12].

We note that N2 > N12 = 1. Now t,ty = t4ls
(1,3,5,7,9,11,13)(2,4,6,8,10,12,14) € N(12)
The number of right cosets in [12] is equal to % =4=r
The orbits of N2 on {1,2,3,4,5,6,7} is
{7}, {1,4},{2,3},and {5,6}.
We now take the representative 2 of the orbit
{7},{1,4},{2,3},and {5,6}.
and determine that Nttoto = Ntity € [12]. So 2 of the seven ts take [12] to [12]
itself.

e Ntit3N is denoted by [13].

We have N13) > N13 = 1,
Now t1t3 = toty.
The number of right cosets in [13] is equal to
The orbit of N3 on {1,2,3,4,5,6,7} is
{6},{1,2},{3,7},and {4,5}. We now take the representative 3 of the orbit
{6},{1,2},{3,7},and {4,5}
and determine that Nt,tst;3 = Ntit; € [13]. So 2 of the seven ts take [13] to [13].

[Nl 14 _
NG| — 2 T 7.

e NtitgN is denoted by [16]
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We have N(16) > N16 — 1,
Now tytg = totr.
The number of right cosets in [16] is equal to % =4=r
The orbit of NU3) on {1,2,3,4,5,6,7} is
{2},{1,5},{3,6},and {4, 7}. We now take the representative 6 of the orbit
{2},{1,5},{3,6},and {4, 7}
and determine that Nt tgts = Ntitg € [1]. So 2 of the seven ¢}s take [16] to [1].

Word of length 3
e Ntjtot;N is denoted by [127].

We note that NU27 > N127 = 1. Now t1tot7 = totsts, tatets, tstrts,
Letrta, Lalgly, trlela, trtsty, tatats, Latats, Lelsta, tslala, tatils, tstats
(1,3,5,7,9,11,13)(2,4,6,8, 10,12, 14) € N(127)
The number of right cosets in [127] is equal to
The orbits of N?) on {1,2,3,4,5,6,7} is
{1,2,3,5,6,4,7}.
We now take the representative 7 of the orbit
{1,2,3,5,6,4,7}.
and determine that Nt tot7t; = Ntqtat; € [127]. So all of the seven ts take [127]
to [12].

INl 14 _ ¢
|N(127)\ 14

e Ntytoty N is denoted by [121].

We have N(12D) > N121 — 1
Now titot = totits.
The number of right cosets in [121] is equal to
The orbit of NU2Y on {1,2,3,4,5,6,7} is
{6},{1,2},{3,7},and {4,5}. We now take the representative 1 of the orbit
{6},{1,2},{3,7},and {4,5}
and determine that Ntitot1t; = Ntqtot; € [12]. So 2 of the seven ts take [121] to
[12].

[N _ 14 _
|N(121)\ - 9 7



65

e NitytotsN is denoted by [125]

We have N(125) > N125 — 1
Now t,tats = ttats.
The number of right cosets in [125] is equal to % =U="
The orbit of N2 on {1,2,3,4,5,6,7} is
{1},{2,4},{3,5},and {6,7}. We now take the representative 5 of the orbit
{1},{2,4},{3,5},and {6, 7}
and determine that Ntitotsts = Ntits € [12]. So 2 of the seven t)s take [125] to
[12].

Word of length 3
e NtjtstgN is denoted by [136].

We note that N(1:27) > N127 — 1
Now t1tstg = totstststits, tstity, tetaty,
tatots, trtoty, trtaty, titsty, Latata, tetsty, tstats, totole, tatats
(1,3,5,7,9,11,13)(2,4,6,8, 10,12, 14) € N(130)
The number of right cosets in [136] is equal to
The orbits of N30 on {1,2,3,4,5,6,7} is
{1,2,3,5,6,4,7}.
We now take the representative 6 of the orbit
{1,2,3,5,6,4,7}.
and determine that Nt tstets = Ntits € [13]. So all of the seven t}s take [136] to
[13].

IN| 14
INT2D| T 14

e Ntytsti N is denoted by [131].

We have N(131) > N131 — 1
Now t1tst; = tytoty.
The number of right cosets in [131] is equal to
The orbit of N3 on {1,2,3,4,5,6,7} is

[N _ 14 _
|N(121)\ - 9 — 7
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{7},{1,4},{2,3},and {5,6}. We now take the representative 3 of the orbit
{7},{1,4},{2,3},and {5,6}

and determine that Nt tstit; = Ntits € [13]. So 2 of the seven ts take [131] to
[13].

o NtytstyN is denoted by [134]

We have N(134) > N134 — 1
Now titsty = titsts.
The number of right cosets in [134] is equal to % =4 =T
The orbit of N3 on {1,2,3,4,5,6,7} is
{1},{2,4},{3,5},and {6,7}. We now take the representative 4 of the orbit
{1,2,3,4,5,6,7}
and determine that Ntitstyty = Ntits € [13]. So 2 of the seven ts take [134] to
[13].

Now, we can construct the Cayley diagram. Since the set of right cosets
are closed under right multiplication by ¢;

where i = 1, 2, 3, 4, 5, 6, 7, we can determine the index of N in G. We conclude

that

|G| S |[I4*ﬂ32*7:D14 |

a3 *t]3, [x0*t]4

N N N N N
= |G| S <|N| + |]l[(1|)| + ‘]\Jv(1|2)‘ + |]\‘/(1:|3)| + |N|(12|7)| + |Nl(13|6)|> X |N|

— |G <(A+T7T+7T+74+1+1)x 14

— |G] < (24 x 14)

— |G| < 366



[136]

Figure 5.1: Cayley diagram of PGL(2,7) over Dy
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Chapter 6

Construction of S;

6.1 Double Coset Enumeration of S;

The group G =< z,y, t|ly*, 275,y 1xx 2*xyxx~ 1,12, (t,y) >
factored by [y~ 1% 271 % t]> and [2? x t]5,
where G = (5:4) =< z,y > with x ~ (1,2,4,5,3),
y~(2,4,3,5), and let t ~ t;.

Now (y"1lxx 1xt)°=e

1 1x*1t1y*1x*1t1y*2x*2t3t1 =e

1

ity
1

:}yi

== Yy~ x_ltly_ x_ltly_?’x_?’tltgtgtl =e

= Yy Or Pt tatotst =€
So y_5.13_5t1t4t2t3 = tl. We also have Nt7t4t1 = Ntl

Also, (z?*xt)® =e¢
Pttty ittty = e
= 22t 2%t 28 totstyt; = €
—> 212t tytstat; = e.

So 2%t tytsty = t;. We also have

N$12t1t2t3t4 = Ntl ThUS,
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Yy Px P ttatatsty = (1,4,2,3),
o2t totstaty = (1,5,2,3,4), ...

We use our technique of double coset enumeration to show that
|G| = | 20:(5%4) | < 720.. In order to obtain the index of N in G we shall

[y~ sz~ l*t [m *t]6

perform a manual double coset enumeration of G over N; thus we must find all
double cosets [w] = NwN and work out how many single cosets each of them
contains. We shall know that we have completed the double coset enumeration
when the set of right cosets obtained is closed under right multiplication. More-
over, the completion test above is best performed by obtaining the orbits of N(®)
on the symmetric generators.We need only identify,for each [w], the double coset
to which the right coset Nwt; belongs for one symmetric generator ¢; from each

orbit.

Word of length 0
e NeN is denoted by [*].

NeN = {N}. The number of right cosets in [*] is equal to % =2 =1
Since N is transitive on {1,2,3,4,5},
The orbit of N on {1,2,3,4,5} is
{1,2,3,4,5}.

Word of length 1
e Nt;N is denoted by [1]

N'=< (2,4,3,5) >=N®M. The number of right cosets in [1] is equal to
% = 2 =5 The orbits of N on {1,2,3,4,5} are {1}, {2,4,3,5},
We pick a representative, say t; from each orbit and determine the double cosets

that contains Nt;.

Ntit; € [*] (1 goes back to the double coset [*]), since 1 = e.
Ntyty € [1,2] (4 goes to the double coset [12])
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Thus, ¢; takes [1] to [*] and to, t4, t3, 15 take [1] to [12].

Word of length 2
e NtytoN is denoted by [12].

We note that N2 > N12 = 1,
The number of right cosets in [12] is equal to % = 2 = 20.
The orbits of N(*?) on {1, 2, 3, 4, 5} are

{1}, {2}, {3}, {4}, {5}

We now take the representative 2 of the orbit

(2}.

and determine that Nt tote = Nty € [1]. So one of the five #}s take [12] to [1].

Word of length 3
e Ntytoty N is denoted by [121].

We note that N(1:2D > N121 — 1

The number of right cosets in [121] is equal to % = 2 = 5 show generators
of NU21),

The orbits of N2V on {1, 2, 3, 4, 5} are

{5},{1,4,2,3}.

We now take the representative 1 of the orbit

{1,4,2,3).

and determine that Nt;tot1t; = Ntito € [12]. So one of the five tis take [121] to
[12].

e NtytotyN is denoted by [124].

We have N(124) > N124 — 1 Now t1toty = titsts, titats = titsts,
titaty = tqt5ta,

The number of right cosets in [124] is equal to show generators of N

IN| 20 _
|N(124)| - 4 5

124)
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The orbit of NU2% on {1,2,3,4,5} are

{5}, and{1,4,2,3}. We now take the representative 4 of the orbit

{1,2,3,4,5}

and determine that Ntitotsty = Nt; € [12]. So one of the five tis take [124] to
[12].

’ 2*5:Dg |
[y~ Lkz— 1] [20xt]3 [22 xt]0

|Gl =

IN| IN| IN| V] V]
= 1G] < (f51 + ooy + ey + sy + ) X V]

= |G| < (1+5+20+5+5) %20

— |G| < (36 x 20)

— |G| < 720

[124]

Figure 6.1: Cayley diagram of Sg over (5 : 4)

6.2 Proof of G = 5

> G<x,y,t>:=Group<x,y,tl|ly 4,x -5,y -1xx"-2+y*xx"-1,t"2,
(tIY) 7 (yA_l*XA_l*t) ~5,
> (x72%t) T6>;



> #G;

720

>

> £,Gl,k:=CosetAction (G, sub<G|x,y>);
> IN:=sub<Gl|f(x),f(y)>;

> CompositionFactors (G1l) ;

G

| Cyclic(2)

*

| Alternating(6)

1
> gs:=IsIsomorphic(Gl,Sym(6));
> s
true

6.3 Magma Work for Sg

S:=Sym(5);

xx:=S!(1, 2, 4, 5, 3);

yy:=S!(2, 4, 3, 5);

N:=sub< S|zz, yy >;

# N;

G< xz,y,t > = Group< z,y,tly*, 27>y~
)%, (22 % )% >;

# G;

f,G1,k:=CosetAction(G,sub< G|z,y >);
IN:=sub< G1|f(z), f(y) >;
CompositionFactors(G1);

# DoubleCosets(G,sub< G|z, y >,sub< G|z,y >);
DoubleCosets(G,sub< G|z, y >, sub< Glz,y >);

NN< a,b > := Group< a,b|b*,a™ >, b7 xa 2 xbxa™t >;
Sch:=SchreierSystem(NN,sub< NN|Id(NN) >);
ArrayP:=[Id(N): i in [1..20]];

foriin [2 .. 20] do



P:=[Id(N): 1 in [1..# Schli]]];

for j in [1..# Schli]] do

if Eltseq(Schl[i])[j] eq 1 then P[j]:=xx; end if;
if Eltseq(Sch[i])[j] eq —1 then P[j:=zx~!; end if;
if Eltseq(Schli])]j]
if Eltseq(Sch[i])[j] eq —2 then P[j]:=yy~!; end if;
end for;

PP:=Id(N);

for k in [1..# P] do

PP:=PP*P[k]; end for;

ArrayP[i]:=PP;

end for;

foriin [1 .. 20] do if ArrayP][i]

eq NI (2, 4, 3, 5)

then Schlif;

end if; end for;

eq 2 then P[j|:=yy; end if;

prodim := function(pt, Q, I)
v:=pt;

foriin I do

vi=0@Q);

end for;

return v;

end function;

ts ;= [Id(G1): iin [1 .. 5] [;

ts[1]:=f(t); ts[2]:=F(t*); ts[3]:=F(tE); ts[d):=F(t); ts[]:=f(t*");

cst:=[null : iin [1 .. Index(G,sub< G|z, y >)]]
where null is [Integers( ) | |;

fori:=1tobdo

cst[prodim(1, ts, [i])]:=[i];

end for;

m:=0; for iin [1 .. 36] do if cstli] ne [ ]
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then m:=m+1; end if; end for; m;

N1:=Stabiliser(N,[1]);
S:=[1];

SS:=5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do

if ts[1] eq g*ts[Rep(SSS[i])[1]]
then print SSSIiJ;

end if; end for; end for;
N1s:=N1;

# Nls;
T1:=Transversal(N,N1s);
# T1;
fori:=1to # T1 do

ss 1= [1]T1;

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;for i in [1 .. 36] do if cst[i] ne [ ]

then m:=m+1; end if; end for; m;
Orbits(N1s);

N12:=Stabiliser(N,[1,2]);
S:=[1,2];

SS:=SN:
SSS:=Setseq(SS);
foriin [1 .. # SS| do
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for g in IN do if ts[1]*ts[2]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
then print SSS[iJ;

end if; end for; end for;
N12s:=N12;

# N12s;
T12:=Transversal(N,N12s);

# T12;

fori:=1to # T12 do

ss = [1,2]7120,

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 36] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N12s);

N121:=Stabiliser(N,[1,2,1]);
S:=[1,2,1];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[1]
eq g*ts[Rep(SSS])[1]}*ts[Rep(SSS[i])[2]]
*ts[Rep(SSS])[3]]

then print SSSIiJ;

end if; end for; end for;
N121s5:=N121;

# N121s;
T121:=Transversal(N,N121s);



# T121;

fori:=1to # T121 do

ss 1= [1,2,1]71210,

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 36] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N121s);

N123:=Stabiliser(N,[1,2,3]);
S:=[1,2,3]; SS:=S%;
SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[3]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSi])[2]]

*ts[Rep(SSS[i]) [3]]

then print SSSIiJ;

end if; end for; end for;
N123s:=N123;

4 N123s;
T123:=Transversal(N,N123s);
# T123;

fori:=1to # T123 do

ss 1= [1,2, 371230,
cst[prodim(1, ts, ss)] := ss;
end for;

m:=0;

foriin [1 .. 36] do if cstli] ne [ ]
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then m:=m+1; end if; end for; m;
Orbits(N123s);

N124:=Stabiliser(N,[1,2,4]);
S:=[1,2,4];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]
eq g*ts[Rep(SSS])[1]]*ts[Rep(SSS[i])[2]]
*ts[Rep(SSSIi])[3]]

then print SSSIiJ;

end if; end for; end for;
N124s:=N124;

# N124s;
T124:=Transversal(N,N124s);
# T124;

fori:=1to # T124 do

ss = [1,2,4)712400,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 36] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N124s);

N125:=Stabiliser(N,[1,2,5]);
S:=[1,2,5];



SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[5]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSSIi])[3]]

then print SSSIiJ;

end if; end for; end for;
N125s:=N125;

4 N125s;
T125:=Transversal(N,N125s);
4 T125;
T125:=Transversal(N,N125s);
fori:=1to # T125 do

ss = [1,2, 57120,
cst[prodim(1, ts, ss)| := ss;

end for;

m:=0;

for iin [1 .. 36] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N125s);

N1215:=Stabiliser(N,[1,2,1,5]):
S:=[1,2,1,5];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[5]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSi]) [2]]



*ts[Rep(SSS[i]) 3] *ts[Rep(SSSIi] ) [4]
then print SSSIiJ;

end if; end for; end for;
N1215s:=N1215;

# N1215s;
T1215:=Transversal(N,N1215s);

4 T1215;

fori:=1to # T1215 do ss := [1,2,1, 5]T12150;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 36] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N1215s);

N1245:=Stabiliser(N,[1,2,4,5]);
S:=[1,2,4,5];

SS:=5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[5]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSS[i])[4]
then print SSSJiJ;

[———

end if; end for; end for;
N1245s:=N1245;

# N1245s;
T1245:=Transversal(N,N1245s);
# T1245;



for i := 1 to # T1245 do ss := [1,2, 4, 5712450
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 36] do if cstli] ne []

then m:=m-+1; end if; end for; m;

Orbits(N1245s);

I
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Chapter 7

Construction of S; over (15 : 4)

7.1 Double Coset Enumeration of S; over (15:4)

We factor the progenitor 2*15 : (15 : 4).ThegroupG =< x,y,tly*, y~1 *
x 2xy*xx~ 1,12, (t,y) > factored by [y~ 1xx~1xt]0, [2?xt]*) 22%y~ Lkz~ Ixtxx™ Lxyx
p?xtxx” 1xy? " 1xt, and [zxt+x2x"1xt]* where N = (15 : 4) =< z,y > with z ~
(1,2,6,3,8,14,10,7,12,11,15,13,5,9,4), y ~ (2,7.8,9)(3,10,5,11)(4,12,13,6),
and let ¢ ~ ¢;.

Now (y oz~ 't)¢ =e

rty ety ey Tl eyt

1 1

— y oy~ tt=e
- y_6$_6t8t14t5t1 =€

— y_6$_6t8t14t5 =e€
So y_GI_6t8t14t5 = tl. We also have Nt8t14t5 = Ntl

Now (2% xt)* =e¢
— ?xtr?xta’xta’xt=¢e
— 2Btiptsteti = e
= 2Btilste =t1 =€

So $8t10t8t6 = tl. We also have Ntlotgtﬁ = Ntl

Now 22« y lxatsxtxatxysxa?stxatxylsxaxt=c
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— 2xy txa  xtrr txysalatra xytxaTlxt=¢c
— $_1y2$_1t11t15t1 =€
— o'y Mntis = e

So x~ty?x 1t = t1. We also have Ntjit15 = Nty

Also, (zxtxz 1xt) =e
cxtxx Lxtextxx Ixtoxtxx Lxtoxtxx Ixt=c¢

= tot lat1tal et = €

SO tgtthtthtth == tl. We also have
thtltgtltgtltg = Ntl ThllS,

tutets = (1,14,13,12,11,10,9,8,7,6,5,4, 3, 2),
totats = (1,6,11,2,7,12,3,8,13,4,9, 14,5, 10), . ..

We use our technique of double coset enumeration to show that

|G| = ’[y—l*a:—1*t}ﬁ,[x2*t}4,x2*y—1*x—lizjkzgf:;ixQ*t*x—l*yQ*x—l*t,[x*t*az—l*t]4‘ < 40320.

In order to obtain the index of N in G we shall perform a manual double
coset enumeration of G over N; (thus we must find all double cosets [w] = NwN
and work out how many single cosets each of them contains. We shall know
that we have completed the double coset enumeration when the set of right cosets
obtained is closed under right multiplication. Moreover, the completion test above
is best performed by obtaining the orbits of N on the symmetric generators.We
need only identify, for each [w], the double coset to which the right coset Nwt;

belongs for one symmetric generator ¢; from each orbit.)
Word of length 0

e NeN is denoted by [*].

NeN = {N}. The number of right cosets in [*] is equal to % =3 =1
Since N is transitive on {1,2,3,4,5,6,7,8,9,10,11,12,13,14, 15},
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The orbit of N on {1,2,3,4,5,6,7,8,9,10,11,12, 13,14, 15} is
{1,2,3,4,5,6,7,8,9,10,11,12,13,14, 15}

Word of length 1
e Nt N is denoted by [1]

N'=<(2,7,8,9)(3,10,5,11)(4,12,13,6) >=NW,
The number of right cosets in [1] is equal to
% = 8 —=15. The orbits of N on
{1,2,3,4,5,6,7,8,9,10,11,12,13,14, 15} are {1}, {14},
{15},{2,7,8,9},{3,10,5,11},{4,12,13,6}.
We pick a representative, say t; from each orbit and determine the double cosets

that contains Nt,.

Ntyt; € [*] since 3 = e.
So,

ty takes [1] to [«].

Ntyty4 € [1] (1 goes back to the double coset [1]).
Ntitys € [1] (1 goes back to the double coset [1]).
Ntqty € [12] (4 goes to the double coset [12]).
Ntyts € [13] (4 goes to the double coset [13]).
Ntqty € [13] (4 goes to the double coset [13]).
Ntyty € [12] (4 goes back to the double coset [*]).

Word of length 2
e NtitoN is denoted by [12].

We note that N2 > N12 = 1,
Now (2,7,8,9)(3,10,5,11)(4,12,13,6) € N2
Thus N1? >< (2,7,8,9)(3,10,5,11)(4,12,13,6) >, = D;5.
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[N _ 60 _

The orbits of N2 on {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,

13, 14,15} is {1}, {2}, {3}, {4}, {5}, {6}, {7}, {8},

{9}, {10}, {11}, {12}, {13}, {14}, {15}

We now take the representative 3 of the orbit {2}.

and determine that Nt toto = Nty € [1]. So one ts take [12] to [1].

The number of right cosets in [12] is equal to

e Ntit3N is denoted by [13].

We have N(13) > N13 — 1,
Now (2,7,8,9)(3,10,5,11)(4, 12, 13,6) € N5,
Thus N13) >
<(2,7,8,9)(3,10,5,11)(4,12,13,6) >
The number of right cosets in [13] is equal to
|]\|7]<\1”3)| = T = 60.
The orbit of NU on {1,2,3,4,5,6,7,8,9,10, 11, 12,
13,14,15) is {1}, {2}, {3}, {4}, {5}, {6} {7},
{8}, {9}, {10}, {11}, {12}, {13}, {14}, {15}
We now take the representative 3 of the orbit
{1,2,3,4,5,6,7,8,9,10,11,12, 13,14, 15}
and determine that Nt t3t; = Nty € [1]. So one ts take [13] to [1].

e Nt t,N is denoted by [14]

We have N4 > N4 — 1,
Now (2,7,8,9)(3,10,5,11)(4,12,13,6) € N9,
Thus NU >< (2,7,8,9)(3,10,5,11)(4,12,13,6) >
We now take the representative 7 of the orbit
{1,2,3,4,5,6,7,8,9,10,11,12,13, 14, 15}
and determine that Nt t4t, = Nty € [1]. So one ts take [14] to [1].
The number of right cosets in [14] is equal to ; ]\L](YL” = 8 = 60. The orbit of N1
on {1,2,3,4,5,6,7,8,9,10, 11,
12,13,14,15} is {1}, {2}, {3}, {4}, {5}, {6}, {7},
{8}, {9}, {10}, {11}, {12}, {13}, {14}, {15}.
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Now, we can construct the Cayley diagram. Since the set of right cosets
are closed under right multiplication by ¢;
where i = 1, 2, 3,4, 5,6, 7, 8,9, 10,11, 12, 13, 14 , 15, we can determine the
index of N in G. We conclude that

|G| < | 2*15:(15:4) |
— y=1sxz— 1x¢]6,[22xt]4, 225y~ Lz — Ltz — Lxyxa2stxa— Lay2sxr— Lt [xxtxr— 1xt]*

|V |V [N |V |V |V [N |V
|G’ < (|N| =+ [N + IN(2)] + [N(I3)] + [N(2D)]| + |N(20)] + [N (28] + [N (129)] + [N(219)] +

[N [N |N] [N || |V || |NV]
|N(131)| + |N(135)| + \N(1310)| + |N(1216)| + \N(12414)| + \N(12915)| _'_ |N(13111>\ + |N<13511)\ +
aoy) X ||

[N(3511D))

= |G| < (14+15+60+60+460+60+60+60+60+154+60+54+60+60+154+5+15+1) x 60

—. |G| < (672 x 60)

— |G| < 40320



[1370]
[n32s) J
1

[12915]

Figure 7.1: Cayley diagram of Sy over (15:4)

7.2 Proof of G=5;

> G<x,y,t>:=Group<x,y,t|y 4,y —1l+x"-2xy*xx"-1,t"2, (t,vy),
> (y"-1xx"-1xt) "0,
> (x72xt) 74, x72 x y°-1 x» x7-1 x t x x"=1 x y x X2 x t %
x"=1 % y"2 x» x"=1 =
> t,(x * t * x"=1 * t)"4>;
> #G;
40320
> f,Gl,k:=CosetAction (G, sub<G|x,y>);
> CompositionFactors (Gl);
G
| Cyclic(2)
*
| Alternating(8)
1
> s:=IsIsomorphic(Gl,Sym(8));
> s;true

86
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Chapter 8

Unsuccessful Progenitors

: Dy

° 2*18

.10] do;

[0.
1xy) " 2,x714,t"2,

for a,b,c,d,e,f,9,h,1,3,k,1,m,n,o in

G<x,y,t>:=Group<x,y,tly 2, (

x "=

(yxt)"d,
h, (y*x) "1, (x"2*t) "3,

(L, y*x"2), (x77xt) "a, (yxt) "b, (y*t) "¢,

g, (y*x)

£, (y*x)~
(x"6*xt) "k, (x74+t) "1, (x*t) "m,

(y*t) "e, (y*x)

(x"3xt) "n, (x"5+t) "o >;

if #G gt 28 then a,b,c,d,e,f,g,h,i,3j,k,1,m,n,o,

#G;

end for;

end 1if;
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0 0000O0O0OO0O0OODOODOOODOO0ODS5208628732
0 00000O0O0OOOOOOOOO0OS520622841414
0 0000O0O0OO0OO0OOLOOOOOO0OO0ODS5208628752
0 00000O0O0OOODOOOODOODS5206228¢614
0 0000O0O0OO0O0OOLOOOOOO0OO0ODS52062287172
0 0000O0O0O0OOOLOODOOODOODS2486 2282814
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0 0000O0O0O0OO0OOLOOOOO0OO0O0S5206229%22
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0 0000O0O0O0OO0OOLOOOODODOO0ODbS5286229°52
0 00000O0O0O0OOOOOODOO0OO0OS5206229%°%62
0 0000O0O0O0O0OOLOODOOO0O0O0DS528622972
0 0000O0O0OO0OOOOOOOODOO0OS5206229%82
0 0000O0O0O0O0OODOODOOO0OO0O0S52086229%92
0 00000O0ODOLOLOODO0DOO0OOO0OS52%8629102
0 0000O0O0O0OOLOOODO0OO0OO0OO0OO0OS52%86 21004
0 000000ODOLOOODO0O0OO0OO0OO0S52%8621012
0 00000O0O0OOOOOOO0OO0OO0OO0OS52%6 210214
0 00000O0O0OOLOOODO0OOO0OO0OO0OS52%86210 32
0 00000O0OOOOOOOO0OO0OO0OS52¢6 2104414
0 00000O0OOOLOODO0OO0OO0OO0OO0S52%®621052
0 00000O0OOOOOOO0OO0OO0OO0OS52¢6 21064
0 00000O0O0OOOOODO0OO0OO0O0OO0S52%®621072
0 00000O0O0OOOOOOOO0OO0OO0OS52¢6 210 84
0 00000O0O0OOLOOODO0O0OO0O0OO0S52%8621072
0 0000O0O0OOLOOODODOO0OO0OO0OS52%86 210 84
0 0000O0O0O0OOLOOODO0OO0OO0OO0OO0OS52%86210 92

0 0000O0O0OOLOLOOOOOOOS52486 210 10 4
0 0000O0O0O0OO0OOOOOOOO0OO0OS520863002
0 0000O0O0O0OOOLOODOODODOODS2863012
0 00000O0O0OO0OOLOOOOO0OO0O0S520863022
0 0000O0O0OO0O0OOLOOOODODOODS524863032
0 00000O0O0OO0OOLOOOOOOOS520630142

ZA4

° 2*4

for a,b,c,d,e,f,9,h,1i,3,%x,1,m,n,o0,p,q9,r,s,ss,u,v,w,

.10] do
G<x,y,t>:=Group<x,y,t |y 4,y " —1l+x"-2xy*xx"-1,t"2, (t,v),

[0.

zin

1xx"=1xy " —=1%t) "a, (xxy " —1xx"-1xt" (x"3)) "b,
) TC, (X7T2xy T -1xx"=1xyxt) "d, (x"3xy " -1xt) "e,

X*xy —

3xt7(x"3)) "h,

lxy~2xt) "k,

3xt) "g, (yxx"~—

)) TE, (y*x"T-

) "1, (273xE7 (x73)) 73, (
1xy " 2%t7(x73)) "1, (y 2xx*t) "m, (y 2*xxxt” (x"3)) "n,

~

x " -

x "=

—_— — — ~— ~— ~—
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1xx"=1x*

2xy"=2xt" (x73)) "ss, (y" -

x "=

2xy"=2%t) "p, (
) "u, (v -1xx"=1xt " (x73)) "v, (x*xt) "w, (X"2%t) "z>;

(x"=

4

“r

a,b,c,d,e,f,9,h,i,3,%,1,m,n,0,p,q,r,s,ss,u,v,w, z,

#G;

end for;
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0o0o00O0CO0OCO0OO0OOOOOOOOO0OO0CO1LI 8714971

0 000O0O0OO0OO0OOOLOODOOOOOCOLIS8714981

0 000CO0CO0OO0OO0OO0OODOOOOO0OO0CO1L 8714990

0 o0000CO0O0O0OO0OOOOO0O0OO0OOOOLI 8749101
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0 0000CO000O0O0OOOOO0OO0OO0COOO1I 87410091
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2%96 . N

for a,b,c,d,e,f,9,h,1,3,%x,1,m,n,0,p,q9,r,sS,tT,ul,
vV, wW, xX,vyY, z%,aa,bb,cc,dd,ee, ff,gg,hh,ii, 3j,kk, 11
,mm, nn, oo, pp,d9, rr, ss, tt,uu, vv, ww, Xx, vy, zz, aaa, bbb,
ccc,ddd, eee, £fff,ggg,hhh,iii, jj3j, kkk, 111, mmm, nnn, oo
o, pPpPpP,dqd, rrr, sss, ttt,uuu, vvv, www, XXX, yVy, 22z, aaaa,
bbbb, cccc,dddd, eeee, ££ff, gggg, hhhh,iiii, jj, kkkk,
1111, mmmm, nnnn, 0000, PPPP, 9ddd, rrrr, ssss, tttt, uuuu
in [0..10] do;
G<X,y,z,wW,v,u,s,t>:=Group<x,y,z,w,v,u,s,t|x"2,y"3,
z"2,w2,v74,u"4,s"2, (Y —1xxX) "y z2xy " —14W, Xk Z*xX*W,
(z*w) "2, y*v =1xy " =1xu"—1,x*xv —1l*x*xu, z*xv —1*zxVv,
(Wwaxv™=1) "2, v u " -1xv " 2+u"-1,v =1+xu"—1xv+u -1, wxz*y"
=1lxzxy, U =1xv =1xy " =1xv =1xy,t 2, (t,x*xzxw* (zxt " (y
"2)) b, (zxt"x) "c, (zx (L7 (y*v)) "2) "d, (zxt” ((x*xVv) "2))
e, (zxuxt) "f, (zxuxt” ((yxv) "5)) "g, (zxuxt” (y*xv)) "h,
(z+xuxt’y) "1, (zxuxt” ((x*xz)"2))" 73,
(zxuxt™(y~2)) "k, (x+xt) "1, (x+xt"2z) "m, (x*xt” ((x*Vv) "2))
"n, (xx (£ ((xxv) "6)) " (z"=1)) "0, (X+xt7y) "p, (x*+t” ((xx*t
V) Tr, (xx (L7 ((xxVv) T2)) Ty) TsS, (xxt7 (y*Vv)) "tT, (xxt

T (zxv)) Tul, (x*x (L7 ((xxv) "2)) "y) " (y"=2)) "vV, (xxt

T ((yxv) T2)) TwiW, (%% (E7V) Ty) TxX, (xx (E7 (yxv)) Ty) TYY,
(y*t) "zZ, (y*t~ ((xxz) " 2)) "aa, (y*t"z) "bb, (y*xt~ (x*z*s)
) Tcc, (yxt7v) Tdd, (yxt” ((xxzxv (y*t~ ((xxz+*v) "3)) " ff,
(y*t " (y*v)) "gg, (y*xt” ((x*v) "5)) "hh, (y* (£~ ((x*v) "6))
T ((xxz) T (yrtT (zxv)) T JF, (yx (BT ((xxv) "2)) "y) " (y"-2))
“kk, (y*t T (xxv) "3) T11, (yxt T (x*zxv) "5) (yxt” ((xxz*v) "3

)) TEf, (yxt” (y*v)) "gg, (y*t” ((x*v)"5)) "hh, (y* (£~ ((xxV)

"6)) 7T ((xxz) T (yxtT (z*v)) T3, (yx ((E7 ((x*xv) "2)) "y) " (y
"=2)) "kk, (yxt”T (x*Vv) "3) "11, (yxtT (x*z*xVv) "5) (y*x (L7 ((x*

90



zxv) "2)) " (z"=1)) "nn, (yx (£~ (y*v)) "z) "00, (vxt) "pp, (v*
(t7y) "x) "gq, (vxt ™ (x%xv)) "rr, (z+v*t) "ss, (zxvx ((t™ ((x*
v)T2))Ty) T ((xxz) "=3)) "tt, (zxvxt” (xxVv)) "uu, (x+xzxt) v
V, (xxzx (L7 (y"2)) "x) "ww, (xxz+t"y) "xx, (xxzxt V) "vyy,
(xxzx (L~ (y*Vv)) "2z) "zz, (xxz+xt”™ ((y*v) “4)) "aaa, (x=*
zxs*t) "bbb, (xxzxsx (Lt (y"2)) "x) "ccec, (x+zxsxt"y) "ddd,
(x*xz*+s*xt V) "eee, (xxz+s* (L7 (y*v)) "z) "fff, (xxzxs*xt” (y
*v) ) "ggg, (y*v*t) "hhh, (y*vxt™ ((x*u) "5)) "1iii, (y*vxt

T ((xxz*v) "3)) 73737, (yxvxtTy) "kkk, (y*vrtT ((x%2z) "2))
“111, (yxvxt” (z*Vv)) "mmm, (yxv+t~z) "nnn, (y*vxt” ((y) "2))
"000, (y*v*t ™ ((x%Vv) "3)) "ppp, (yxv+t™ (xxz+xs)) "qgq, (y*v
*t7 ((xxz*Vv) "5)) "rrr, (y*xvx (L~ (x*zx (y*xv* (L™ (v)) "y) "ttt
, (Y*vrt ™ ((x*z*v) "6)) “uuu, (y*v* (£~ ((x*xv) "2) " (z))) “vvv,
(y*vx (£7 ((xxz*Vv) "2)) " (z7-1)) "www, (x*vxt) "xXxx, (X*xV*

LT ((y*Vv) "4)) Tyyy, (xxvk ((£7 (x%xz%38)) "y) " (x*z*xVv)) "zzZ,
(x+xvxt7y) Ta(xxvxt” ((xxz) "2)) "bbbb, (xxv* (t” (zxu)) "vy)

~

“ccee, (xxv*tTz) Tdddd, (xxv*t”T (y©2)) "eeee, (xxvkx (L7 (y72

)) "x) TEfEf, (xxvxt” (Xx2z%xs)) "gggg, (x*xv* (t” (yxVv)) "z)

“"hhhh, (xxv* (£~ ((x*zxv) "5)) "y) "iiii, (xxz*vxt) "JjjJ,

(t" ((x*zxv)"5)) "y) "1iii, (x*zxv*t) "3JJ7, (xxz*vx (£7y)
“x) “kkkk, (xxzxv+t” ((yxv) "2)) "1111, (xxzxv+t"y) “mmmm,

(xxz*xv*xtL” ((x%2) " 2)) "nnnn, (x*zxv* (t” ((y*v)"5)) "x) “oooo
, (X*Z#V*t"2) "PPPP, (X*Z*xv+t” (v"2)) “qaqq, (xxz+vx (£° (y
"2)) "x) "rrrr, (xxz+xvxt” (X*xz*x38)) "sSSs, (Xxxz*xvxt” (y*V))
“tttt, (x*zxvx (t7 (xxzxs)) "y) "uuuu>;a,b,c,d,e, £f,9,h, 1,
j,k,1,m,n,o,p,q,r,sS,tT,ul,vv,wW, xX,vyY, z%Z, aa,bb,cc,dd,
ee,ff,gg,hh,ii, 33,kk, 11, mm, nn, co, pp,q9q, rr, ss, tt,uu,vv
, WW, XX,Vy,z2z,aaa, bbb, ccc,ddd, eee, £fff,ggg,hhh,iii, 337,
kkk,111,mmm, nnn, ooo, ppp, gqq, rrr, sss, ttt, uuu, vvv, www,
XxXX,VYyy,zzz,aaaa,bbbb, cccc,dddd, eeee, £££f, gggg, hhhh,
iiii, 33, kkkk,1111, mmmm, nnnn, 0000, PPPP, d9qd, rrrr, ssss,
tttt, uuuy,

#G; end for;
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0 00000O0O0OOOODODOOS5062222

0 000O0CO0OO0O0OO0OOOOO0OO0OO0OO0OOOOOOOOOOOO

0 0000O0O0OO0OOOOODO

0 0000CO0OO0O0OO0OOOOO0OOOOOOOOOOOOOOO

0 0000O0O0O0OOOOODO

0 0000O0O0O0OOOOODOOS506 2232

00000O00OO0OO0O0OOOO0COOOOOOODOOOOOOO

0 0000O0O0OO0OOOOO0DO

00000O00OO0OO0O0OOOOCOOOOOOODOOOOOOO

0 0000O0O0O0OOOOODO0

0 0000O0O0O0OOOOODOOS506 2242

: Dog

° 2*14

.10] do

[0.
1xy)"2,x"14,t"2,

for a,b,c,d,e,f,g,h,1i,3,k,1,m,n,o in

G<x,y,t>:=Group<x,vy,tly~2, (

~

x "=

(t,y*x"2), (x77*xt) "a, (yxt) "b, (y*xt) “c, (y*t) °d,

i, (x72xt) "3,

£, (y*x) "g, (y*x) "h, (y*x) "~

~

(y*t) "e, (y*x)

(x"6xt) "k, (x74xt) "1, (x*t) "m, (x"3xt) "n, (x"5*t) "o >;
if #G gt 28 then a,b,c,d,e,f,g,h,i,3,k,1,m,n,o,

#G;

end for;

end 1if;

0 0000O0O0OOOOO?96 31010 126
0 0000O0O0OODODOO96 602126
0 0000O0O0OOOOO96 6 20126
0 0000O0O0OOOODO96 622126
0 0000O0O0OOOOOO956 624126



94

000O0O0OOOO0OODOO©96 626126
0 0000O0O0OOOODO96 6 28 126

0 0000O0O0O0OOODODOD96 6 210 126

0 0000O0O0OOOODOO956 642126
0 0000O0O0OODOODO956 646 126

0 0000O0O0O0OOODODOO9 6 6410 126
0 00000O0OOOODO956 6 6 2126

0 0000O0O0OODODODO2956 6 6 4126
0 0000O0O0OOOODO96 6 6 8 126

000O0O0O0OOOO0OODODO©9 6 6 6 10 126

0 0000O0O0OOOOO96 68 2 126
000O0O0OOOOODOO©96 686 126

0 0000O0O0O0OOODODOD9 6 6 8 10 126
0 0000O0O0O0OOODODOO96 6 102 126
0 0000O0O0O0OOODODOD96 6 8 10 126
0 0000O0O0OO0OOODODOO96 6 102 126
0 0000O0O0O0OOODODO?96 6 104 126
0 0000O0O0OO0ODODODOO96 6 10 6 126
0 0000O0OO0OOODODO?96 6 108 126
0 0000O0O0OOOOO96 902 378
0 0000O0O0OOOOOOD9%6 920 378
0 0000O0O0O0OOOOO96 922 378
0 0000O0O0OOODOOOD9%6 924 378
0 0000O0O0OOOOO96 926 378
0 0000O0O0OODOOOD9%6 928 378

0 0000O0O0OOOODO96 9210 378
0 0000O0O0OOOOOD9%6 942 378
0 0000O0O0OOOOO956 946 378

0 0000O0O0OOOODO9%6 9410 378
0 0000O0O0OOOOO?956 96 2 378

0 0000O0O0OOOOOD9%6 96 4 378
000O0O0O0OO0OO0OO0ODOOOY96 968 378

0 0000O0O0O0OOOOO96 96 10 378
000O0O0O0OOO0OO0ODOOY96 968 378

0 0000O0O0OOOOO96 96 10 378
0 0000O0O0OODOOOD9%6 982 378
0 0000O0O0OOOOOOD956 986 378

0 0000O0O0OOOOOD96 98 10 378
0 0000O0O0OOOOOO?96 9102 378
0 0000O0O0OOOOO96 9104 378
0 0000O0O0OOOOOO296 9106 378
0 0000O0O0OOOOO96 910 8 378



Appendix A

Magma Work for 2% : (5 : 4)

S:=Sym(5);
xx:=S!(1,2,4,5,3);
yy:=S'!'(2,4,3,5);
N:=sub$<S|xx,yy >$;
Stabiliser (N,1);
#N;

G<x,y,t>$:= Group $ <x,y,t|x"5,y" 4,y " {-1}*x"{-2}xy*x"{-1},
E72(t,y), (XT{-2}xy " {-2}*t"{x"3}) 74, (y " {-1}xx"{-1}xt) "8,
(x"2*t) " 5>

f,Gl,k:=CosetAction (G, sub<G|x,y> );

IN:=sub<Gl|f(x), f(y)>;

CompositionFactors (Gl);
#DoubleCosets (G, sub<G|x, y>, sub<G|x, y>) ;

DoubleCosets (G, sub<G|x,y> ,sub<G|x,y>);

NN<a, b> := Group<a,bla”5,b"4,b " {-1}xa"{-2}xb*xa”{-1}>;
Sch := SchreierSystem (NN, sub<NN|Id(NN)>);
ArrayP:=[Id(N): i in [1 .. 20]];

for 1 in [2 .. 20] do

P :=[Id(N): 1 in [1 #Sch[il11;

for 7 in [1..#Sch[i]] do

if Eltseqg (Sch[i])I[j] eg 1 then P[]J]:=xx; end if;

if Eltseq (Sch[i])[j] eq -1 then P[j]l:=xx"{-1}; end if;
if Eltseqg (Schl[i])I[J] eqg 2 then P[]J]:=yy; end if;

if Eltseqg (Sch[i])[3j] eqg -2 then P[]jl:=yy " {-1}; end 1if;
end for;

PP:=Id (N);

for k in [1 .. #P] do



PP:=PPxP[k]; end for;

ArrayP[1i] :=PP;

end for;

for i in [1 .. 20] do if ArrayP[i] eqgq N!(2,4,3,5)

then Schli];

end i1if; end for;

prodim := function(pt, Q, I)

/+* Return the image of pt under permutations Q[i]

applied sequentially. x/

v:i=pt;

for i in I do

vi=$v {Q[i]}$;

end for;

return v;

end function;

ts := [ Id(Gl): i in [1 .. 5] 1;

ts[1l]:=f(t); ts[2]:=Sf(t"x)S$; ts[3]:=£S(t"{x74})S;
s[4]:=f(t"{x"2}); ts[5]:=f£(t"{x"3});

/* This cst function will keep track of all single cosets */

cst:= [null : iin [1 .. Index(G,sub< G|z,y >)]]
where null is [Integers() | |;

fori:=1tob do

cst[prodim(1, ts, [i])]:=l[i];

end for;

m:=0; for iin [1 .. 16] do if cst]i] ne [ ]

then m:=m+1; end if; end for; m;

N1:=Stabiliser(N,[1]);
S:=[1];

SS:=S¥;

SS;

# S5;
SSS:=Setseq(SS);
SSS;
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foriin [1 .. # SS] do

for g in IN do

if ts[1] eq

g*ts[Rep(SSS[i])[1]

then print SSSIiJ;

end if; end for; end for;
N1s:=N1;

# Nls;
T1:=Transversal(N,N1s);

# T1;

fori:=1to# T1do

SS = [1]70

cst[prodim(1, ts, SS)] := SS;
end for;

m:=0);

for iin [1 .. 16] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1s);

# Nls;

N12:=Stabiliser(N,[1,2]);
S:=[1,2];

SS:=SN:

SS;

# SS;

SSS:=Setseq(SS);

SSS;

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2] eq

g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]

then print SSSJiJ;
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end if; end for; end for;
N12s:=N12;

# N12s;
T12:=Transversal(N,N12s);
# T12;

fori:=1to #T12 do

SS := [1,2]7l;
cst[prodim(1, ts, SS)] := SS;

end for;

m:=0;

for iin [1 .. 16] do if cst[i] ne [ ]
then m:=m+1;

end if; end for; m;
Orbits(N12s);
for m,n in IN do if ts[1]*ts[2] eq m * (¢s[1])"

then m,n; end if; end for;

N123:=Stabiliser(N,[1,2,3]);

S:=[1,2,3];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[3] eq
g*ts[Rep(SSS[i]) [1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSSi])[3]]
then print SSSIiJ;

end if; end for; end for;

N123s:=N123;

for gin N do if 19 eq 1 and 29 eq 3 and 39 eq 2
then N123s:=sub< N|N123s,¢g >; end if; end for;
# N123s;

T123:=Transversal(N,N123s);
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# T123;

fori:= 1 to #T123 do

SS := [1,2, 3]0,

cst[prodim(1, ts, SS)] := SS;

end for;

m:=0;

foriin [1 .. 16] do if cstli] ne [ ]

then m:=m+1; end if; end for; m;

Orbits(N123s);

for m,n in IN do if ts[1]*ts[2]*ts[3] eq m * (ts[1] = ts[2])™

then m,n; end if; end for;

N125:=Stabiliser(N,[1,2,5]);
S:=[1,2,5];

SS:=S5N:

SSS:=Setseq(SS);

for iin [1..#S8S] do

for g in IN do if ts[1]*ts[2]*ts[5] eq
g*ts[Rep(SSSi])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
then print SSSIiJ;

end if; end for; end for;
N125s:=N125;

# N125s;
T125:=Transversal(N,N125s);

4 T125;

fori:=1to # T125 do

SS = [1,2, 5]l

cst[prodim(1, ts, SS)] := SS;

end for;

m:=0);

foriin [1 .. 16] do if cst[i] ne [ ] then m:=m+1;
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end if; end for; m;
Orbits(N125s);

/* To print all single cosets */

for iin [1 .. 10] do i, cstli]; end for;
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Appendix B

Magma Work for S~

S:=Sym(15);

we=SI(1, 2, 6, 3, 8, 14, 10, 7, 12, 11, 15, 13, 5, 9, 4);

yy:=S1(2, 7, 8, 9)(3, 10, 5, 11)(4, 12, 13, 6);

N:=sub< S|zz, yy >;

# N;

G< z,y,t > = Group < z,y, t|ly*, y L xa2xyxa= 1 2 (t,y), (y L xa 1 x1)5 (2% %

Vxysa?stxatxy?ra ot (oxtxatxt) > # G

Y a2 xy txa b xtxa
f,G1,k:=CosetAction(G,sub< G|z, y >);
IN:=sub< G1|f(x), f(y) >
CompositionFactors(G1);

NN< a,b >:=Group< a,b|b*, b x a2 x bxa~! >;
Sch:=SchreierSystem(NN,sub< NN|Id(NN) >);
ArrayP:=[Id(N): i in [1 .. 60]];

for iin [2 .. 60] do

P:=[Id(N): 1 in [1..# Schli]]];

for jin [1 .. # Sch[i]] do

if Eltseq(Schl[i])[j] eq 1 then P[j]:=xx; end if;

if Eltseq(Sch[i])[j] eq —1 then P[j:=z2~!; end if;
if Eltseq(Schl[i])[j] eq 2 then P[j]:=yy; end if;

if Eltseq(Sch[i])[j] eq —2 then P[j:=yy~"; end if;

1
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end for;

PP:=Id(N);

for kin [1 .. # P] do
PP:=PP*P[k]; end for;
ArrayPli]:=PP;

end for;

for i in [1..60] do if ArrayPlj]
eq NI(2, 7, 8, 9)(3, 10, 5, 11)(4, 12, 13, 6)
then Schlif;

end if; end for;

prodim := function(pt, Q, I)
v:=pt;

foriin I do

Vi (@D,

end for;

return v;

end function;

ts := [Id(G1): iin [1 .. 15] ;

ts[1):=f(t ) s[2]:=f(t"); ts[3]:=f(t"");
ts[A]:=f(t="); ts[Bl:=f(t"");
t[6):=£(t=")sts[7):=£(*");
ts[8]:=F(t7"); ts[9):=£(t"");

ts[10]: :f(ta”ﬁ), ts[11]: f(taC );
ts[12]:=F(t*");ts[13]:=f(t""");
ts[14]:=f(¢t* ); ts[15]:=f(t 10);

cst:=[null : iin [1 .. Index(G,sub< G|z, y >)]]
where null is [Integers( ) | |;

fori:=1to 15 do

cst[prodim(1, ts, [i])]:=[i];

end for;

m:=0; for iin [1 .. 672] do if cst[i] ne [ ]
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then m:=m+1; end if; end for; m;

# DoubleCosets(G,sub< G|z,y >sub< G|z,y >);

N1:=Stabiliser(N,1);

S:=[1];

SS:=S¥;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]

eq g*ts[Rep(SSS[i])[1]]

then print SSS[iJ;

end if; end for; end for;
N1s:=N1;

# Nls;

T1:=Transversal(N,N1s);

# T1;

for i:=1 to 15 do

cst[prodim(1, ts, [i])]:=l[i];

end for;

m:=0);

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1s);

N114:=Stabiliser(N,[1,14]);

S:=[1,14];

SS:=SN:

SSS:=Setseq(SS); for iin [1 .. # SS] do
for g in IN do if ts[1]*ts[14]

eq g*ts[Rep(SSS])[1]]*ts[Rep(SSS[i])[2]]
then print SSSIiJ;



end if; end for; end for;
N114s:=N114;

# N114s;
T114:=Transversal(N,N114s);

4 T114;

fori:=1to 15 do

cst[prodim(1, ts, [i])]:=l[i];

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;
Orbits(N114s);

N115:=Stabiliser(N,[1,15]);
S:=[1,15];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[15]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSi])[2]]

then print SSSIiJ;

end if; end for; end for;
N115s:=N115:

# N115s;
T115:=Transversal(N,N115s);
4 T115:

fori:=1to # T115 do

ss .= [1, 15]T115l;
cst[prodim(1, ts, ss)] := ss;
end for;

m:=0;
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foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N115s);

N12:=Stabiliser(N,[1,2]);
S:=[1,2];

SS:=SN:
SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi) [2]]

then print SSSIiJ;

end if; end for; end for;
N12s:=N12;

# N12s;
T12:=Transversal(N,N12s);
4 T12;

Orbits(N12s);

fori:=1to # T12 do

ss = [1,2]7120,
cst[prodim(1, ts, ss)] := ss;
end for;

m:=0);

for iin [1 .. 672] do if cst[i] ne [ ]

then m:=m+1; end if; end for; m;

N13:=Stabiliser(N,[1,3]);
S:=[1,3];

SS:=SN:
SSS:=Setseq(SS);
foriin [1 .. # SS| do
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for g in IN do if ts[1]*ts[3]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSi])[2]]
then print SSS[iJ;

end if; end for; end for;
N13s:=N13;

# N13s;
T13:=Transversal(N,N13s);

# T13;

fori:=1to # T13 do

ss = [1, 3]7130;

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 ..672] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N13s);

N14:=Stabiliser(N,[1,4]);

S:=[1,4];

SS:=S¥:

SSS:=Setseq(SS);

foriin [1 .. # SS] do for g in IN do if ts[1]*ts[4]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]
then print SSS[iJ;

end if; end for; end for;

N14s:=N14;

# Nlds;

T14:=Transversal(N,N14s);

# T14;

fori:=1to # T14 do

ss = [1,4]71400,
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cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N14s);

N121:=Stabiliser(N,[1,2,1]);
S:=[1,2,1];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[1]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS]) [3]]

then print SSSIiJ;

end if; end for; end for;
N121s:=N121;

4 N121s:
T121:=Transversal(N,N121s);

4 T121;

fori:=1to # T121 do

ss = [1,2,1]71210,

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N121s);

N123:=Stabiliser(N,[1,2,3]);
S:=[1,2,3];
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SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts|3]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
then print SSSIiJ;

end if; end for; end for;
N123s:=N123;

4 N123s;
T123:=Transversal(N,N123s);

# T123;

fori:=1to # T123 do

ss = [1,2,3)T120);

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstli] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N123s);

N124:=Stabiliser(N,[1,2,4]);
S:=[1,2,4];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]
eq g*ts[Rep(SSSi])[1]]*ts[Rep(SSSIi])[2]]*ts[Rep(SSS[i] ) [3]]
then print SSSIiJ;

end if; end for; end for;
N124s:=N124;

4 N124s;



T124:=Transversal(N,N124s);

4 T124:

fori:=1to # T124 do

ss = [1,2,4)T12400,

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N124s);

N125:=Stabiliser(N,[1,2,5]);
S:=[1,2,5];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[5]

eq g*ts[Rep(SSS[i])[1]}*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]

then print SSSIiJ;

end if; end for; end for;
N125s:=N125;

# N125s;
T125:=Transversal(N,N125s);
# T125;

fori:=1to # T125 do

ss = [1,2,5]T12;
cst[prodim(1, ts, ss)] := ss;
end for;

m:=0;

for iin [1 .. 672] do if cstli] ne [ |

then m:=m+1; end if; end for; m;
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Orbits(N125s);

N126:=Stabiliser(N,[1,2,6]);
S:=[1,2,6];

SS:=5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts][6]
eq g*ts[Rep(SSSi])[1]]*ts[Rep(SSSIi])[2]]*ts[Rep(SSS[i] ) [3]]
then print SSSIiJ;

end if; end for; end for;
N126s:=N126;

# N126s;
T126:=Transversal(N,N126s);

4 T126;

fori:=1 to # T126 do

ss 1= [1,2, 671200,

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N126s);

N127:=Stabiliser(N,[1,2,7]);

S:=[1,2,7];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts][7]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i])[3]]
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then print SSSIiJ;

end if; end for; end for;
N127s:=N127;

# N127s;
T127:=Transversal(N,N127s);
# T127,

fori:=1to # T127 do

ss = [1,2,7)T270,
cst[prodim(1, ts, ss)] := ss;
end for;

m:=0;

for iin [1..672] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N127s);

N128:=Stabiliser(N,[1,2,8]);
S:=[1,2,8];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts]§]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSSi]) [3]]
then print SSSIiJ;

end if; end for; end for;
N128s:=N128;

4 N128s:
T128:=Transversal(N,N128s);
4 T128:

fori:=1to # T128 do

ss 1= [1,2, 871280,

cst[prodim(1, ts, ss)] := ss;



end for;

m:=0);

for iin [1 .. 672] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N128s);

N129:=Stabiliser(N,[1,2,9]);
S:=[1,2,9];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[9]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS[i]) 3]

then print SSSIiJ;

end if; end for; end for;
N129s:=N129;

# N129s;
T129:=Transversal(N,N129s);
# T129;

fori:=1to # T129 do

ss = [1,2,9)712900,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;for i in [1 .. 672] do if cst[i] ne [ ]

then m:=m+1; end if; end for; m;
Orbits(N129s);

N1210:=Stabiliser(N,[1,2,10]);
S:=[1,2,10];

SS:=S5N:

SSS:=Setseq(SS);
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foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[10]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS[i]) 3]
then print SSSIiJ;

end if; end for; end for;
N1210s:=N1210;

4 N1210s;
T1210:=Transversal(N,N1210s);
4 T1210:

fori:=1to # T1210 do

ss 1= [1,2,10]712100,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;

Orbits(N1210s);

N1211:=Stabiliser(N,[1,2,11]);
S:=[1,2,11];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[11]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
then print SSSIiJ;

end if; end for; end for;
N1211s:=N1211;

# N1211s;
T1211:=Transversal(N,N1211s);
4 T1211;



fori:=1to # T1211 do

ss = [1,2, 11]7121l
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N1211s);

N1212:=Stabiliser(N,[1,2,12]);
S:=[1,2,12];

SS:=S5"; SSS:=Setseq(SS);
foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[12]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSSi]) 3]

then print SSSJiJ;

end if; end for; end for;
N1212s:=N1212;

# N1212s;
T1212:=Transversal(N,N1212s);
4 T1212;

fori:=1to # T1212 do

ss = [1,2,12]712120;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N1212s);

N1213:=Stabiliser(N,[1,2,13]);

114



115

S:=[1,2,13];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[13]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS(i]) [3]]
then print SSSIiJ;

end if; end for; end for;
N1213s:=N1213;

# N1213s;
T1213:=Transversal(N,N1213s);
# T1213;

fori:=1to # T1213 do

ss = [1,2,13]T12130;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;

Orbits(N1213s);

N1214:=Stabiliser(N,[1,2,14]);

S:=[1,2,14];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[14]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
then print SSSJiJ;

end if; end for; end for;

N1214s:=N1214;



4 N1214s:
T1214:=Transversal(N,N1214s);
4 T1214;

fori:= 1 to # T1214 do

ss = [1,2, 14]71214l;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if csti] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N1214s);

N1215:=Stabiliser(N,[1,2,15]);
S:=[1,2,15];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[15]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS]) 3]

then print SSSIiJ;

end if; end for; end for;
N1215s:=N1215;

4 N1215s;
T1215:=Transversal(N,N1215s);
4 T1215:

fori:=1to # T1215 do

ss = [1,2, 15]712150;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
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then m:=m+1; end if; end for; m;
Orbits(N1215s);

N131:=Stabiliser(N,[1,3,1]);
S:=[1,3,1];

SS:=S%;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[1]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i])[3]]
then print SSSIiJ;

end if; end for; end for;
N131s:=N131;

# N131s;
T131:=Transversal(N,N131s);

4 T131;

fori:=1to # T131 do

ss = [1,3,1]T8;

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstli] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N131s);
N132:=Stabiliser(N,[1,3,2]);
S:=[1,3,2]; SS:=S5";
SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[2]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
then print SSSIiJ;
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end if; end for; end for;
N1325:=N132;

# N132s;
T132:=Transversal(N,N132s);

4 T132;

fori:=1to # T132 do

ss = [1,3,2]71320,

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if csti] ne [ ]
thenm:=m-+1; end if; end for; m;
Orbits(N132s);

N134:=Stabiliser(N,[1,3,4]);
S:=[1,3.4];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[4]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSSi]) 3]
then print SSSIiJ;

end if; end for; end for;
N134s:=N134;

# N134s;
T134:=Transversal(N,N134s);
# T134;
T134:=Transversal(N,N134s);
fori:=1to # T134 do

ss = [1,3,4]T1340;

cst[prodim(1, ts, ss)] := ss;



end for;

m:=0);

for iin [1 .. 672] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N134s);

N135:=Stabiliser(N,[1,3,5]);
S:=[1,3,5];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[5]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS[i]) 3]

then print SSSIiJ;

end if; end for; end for;
N135s:=N135;

# N135s;
T135:=Transversal(N,N135s);

4 T135:

fori:= 1 to #T135 do

ss = [1,3, 57130,

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N135s);
N136:=Stabiliser(N,[1,3,6]);
S:=[1,3,6];

SS:=S5N:

SSS:=Setseq(SS);
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foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts][6]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS[i]) 3]
then print SSSIiJ;

end if; end for; end for;
N136s:=N136;

4 N136s;
T136:=Transversal(N,N136s);

# T136;

fori:=1to # T136 do

ss 1= [1,3, 671300,

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;

Orbits(N136s);

N137:=Stabiliser(N,[1,3,7]);
S:=[1,3,7];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[3]*ts|[7]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
then print SSSIiJ;

end if; end for; end for;
N137s:=N137;

# N137s;
T137:=Transversal(N,N137s);
4 T137;



fori:=1to # T137 do

ss = [1,3, 7)1,

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if csti] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N137s);

N138:=Stabiliser(N,[1,3,8]);
S:=[1,3,8];

SS:=S5V;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts]§]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSSIi]) [3]]

then print SSSIiJ;

end if; end for; end for;

N138s:=N138;

# N138s;
T138:=Transversal(N,N138s);

# T138;

fori:=1to # T138 do ss := [1, 3, 8] 7138l
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cst[i] ne | | then
m:=m+1; end if; end for; m;

Orbits(N138s);

N139:=Stabiliser(N,[1,3,9]);
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S:=[1,3,9];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[9]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS[]) [3]]
then print SSSIiJ;

end if; end for; end for;
N139s:=N139;

# N139s;
T139:=Transversal(N,N139s);

# T139;

fori:=1to # T139 do

ss 1= [1,3,9]713%0,

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;

Orbits(N139s);

N1310:=Stabiliser(N,[1,3,10]);

S:=[1,3,10];

SS:=SN:

SSS:=Setseq(SS); for iin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[10]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
then print SSSIiJ;

end if; end for; end for;

N1310s:=N1310;

4 N1310s:
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T1310:=Transversal(N,N1310s);
4 T1310;

fori:=1 to # T1310 do

ss = [1,3,10]7'3100
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1310s);

N1311:=Stabiliser(N,[1,3,11]);
S:=[1,3,11];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[3]*ts[11]

eq g*ts[Rep(SSS[i])[1]}*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i])[3]]

then print SSSIiJ;

end if; end for; end for;
N1311s:=N1311;

4 N1311s;
T1311:=Transversal(N,N1311s);
4 T1311;

fori:= 1 to # T1311 do

ss = [1,3, 11]713LL;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstli] ne [ |

then m:=m+1; end if; end for; m;
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Orbits(N1311s);

N1312:=Stabiliser(N,[1,3,12]);
S:=[1,3,12];

SS:=5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[12]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS[]) 3]
then print SSSIiJ;

end if; end for; end for;
N1312s:=N1312;

4 N1312s;
T1312:=Transversal(N,N1312s);
4 T1312;

fori:=1to # T1312 do

ss := [1,3,12]71312]i];
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1312s);

N1313:=Stabiliser(N,[1,3,13]);

S:=[1,3,13];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[3]*ts[13]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i])[3]]
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then print SSSIiJ;

end if; end for; end for;
N1313s:=N1313;

4 N1313s;
T1313:=Transversal(N,N1313s);
4 T1313:

fori:= 1 to # T1313 do

ss = [1,3,13]713130;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N1313s);

N1314:=Stabiliser(N,[1,3,14]);
S:=[1,3,14];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[14]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS]) 3]

then print SSSIiJ;

end if; end for; end for;
N1314s:=N1314;

# N1314s;
T1314:=Transversal(N,N1314s);
# T1314;

fori:=1to # T1314 do

ss 1= [1,3, 14]T131400,

cst[prodim(1, ts, ss)] := ss;
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end for;

m:=0);

for iin [1 .. 672] do if cst[i] ne [ | then
m:=m+1; end if; end for; m;
Orbits(N1314s);

N1315:=Stabiliser(N,[1,3,15]);
S:=[1,3,15];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[15]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS[i]) 3]

then print SSSIiJ;
N1315s:=N1315:

# N1315s;
T1315:=Transversal(N,N1315s);
4 T1315;

fori:= 1 to # T1315 do

s = [1,3, 15718150,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

for iin [1 .. 672] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1315s);

S:=[1,2,1,2];
SS:=SN:
SSS:=Setseq(SS);
foriin [1 .. # SS| do
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for g in IN do if ts[1]*ts[2]*ts[1]*ts[2]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSi])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSS[i])[4]
then print SSSIiJ;

end if; end for; end for;
N1212s:=N1212;

# N1212s;
T1212:=Transversal(N,N1212s);

4 T1212:

fori:=1to # T1212 do

ss = [1,2,1, 2712120,

cst[prodim(1, ts, ss)] := ss;

[e——

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;

Orbits(N1212s);

N1213:=Stabiliser(N,[1,2,1,3]);
S:=[1,2,1,3];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[3]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSi])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSS[i]) [4]
then print SSSIiJ;

end if; end for; end for;
N1213s:=N1213;

# N1213s;
T1213:=Transversal(N,N1213s);
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# T1213;

fori:=1to # T1213 do

ss 1= [1,2,1,3]712130],
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1213s);

N1214:=Stabiliser(N,[1,2,1,4]);
S:=[1,2,1,4];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[4]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS|i
*ts[Rep(SSS[i])[3]]*ts[Rep(SSS[i])[4]

then print SSSIiJ;

end if; end for; end for;
N1214s:=N1214;

4 N1214s:
T1214:=Transversal(N,N1214s);
4 T1214;

fori:= 1 to # T1214 do

ss = [1,2,1,4]7121400,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstli] ne [ |

then m:=m+1; end if; end for; m;

[\
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Orbits(N1214s);

N1215:=Stabiliser(N,[1,2,1,5]);
S:=[1,2,1,5];

SS:=5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[5]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSSIi]) [3]]*ts[Rep(SSS[i])[4]
then print SSSIiJ;

end if; end for; end for;
N1215s:=N1215;

4 N1215s;
T1215:=Transversal(N,N1215s);

4 T1215:

fori:=1 to # T1215 do

ss = [1,2,1, 571210
cst[prodim(1, ts, ss)] := ss;

——

end for;

m:=0);

for iin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1215s);

N1216:=Stabiliser(N,[1,2,1,6]);
S:=[1,2,1,6];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[6]
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eq g*ts[Rep(SSS])[1]]*ts[Rep(SSS[i])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSSi]) [4]]
then print SSS[iJ;

end if; end for; end for;
N1216s:=N1216;

4 N1216s;
T1216:=Transversal(N,N1216s);

4 T1216:

fori:= 1 to # T1216 do

ss = [1,2,1, 6712100

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1216s);

N1217:=Stabiliser(N,[1,2,1,7]);
S:=[1,2,1,7];

SS:=SN:

SSS:=Setseq(SS);

for iin [1..# SS] do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[7]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSSI[i])[3]]*ts[Rep(SSS[i])[4]
then print SSSIiJ;

end if; end for; end for;
N1217s:=N1217;

4 N1217s;
T1217:=Transversal(N,N1217s);

4 T1217:

[———



fori:=1to # T1217 do

ss = [1,2,1,7)7121700,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if csti] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N1217s);

N1218:=Stabiliser(N,[1,2,1,8]);
S:=[1,2,1,8];

SS:=SV;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[8]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSSi]) [4]]

then print SSSIiJ;

end if; end for; end for;
N1218s:=N1218;

4 N1218s;
T1218:=Transversal(N,N1218s);
# T1218;

fori:=1to # T1218 do

ss = [1,2,1, 87121800,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

for iin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1218s);
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N1219:=Stabiliser(N,[1,2,1,9]);
S:=[1,2,1,9];

SS:=S¥;

SSS:=Setseq(SS);

for iin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[9]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]
*ts[Rep(SSSIi])[3]]*ts[Rep(SSS]i])[4]
then print SSSJiJ;

[———

end if; end for; end for;
N1219s:=N1219;

4 N12109s;
T1219:=Transversal(N,N1219s);
# T1219;

fori:=1 to # T1219 do

ss = [1,2,1, 9712190,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1219s);

N12110:=Stabiliser(N,[1,2,1,10]);
S:=[1,2,1,10];

SS:=S¥;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[10]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
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*ts[Rep(SSS[i])[3]]*ts[Rep(SSS[i]) [4]]
then print SSSIiJ;

end if; end for; end for;
N12110s:=N12110;

4 N12110s;
T12110:=Transversal(N,N12110s);
# T12110;

fori:=1to # T12110 do

ss := [1,2,1,10]7121100,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N12110s);

N12111:=Stabiliser(N,[1,2,1,11]);
S:=[1,2,1,11];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[11]
eq g*ts[Rep(SSSi])[1]}*ts[Rep(SSS[i])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSS[i])[4]
then print SSSIiJ;

end if; end for; end for;
N12111s:=N12111;

4 N12111s;
T12111:=Transversal(N,N12111s);
4 T12111;

fori:=1to # T12111 do

[a———



ss == [1,2,1, 1]l
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;
Orbits(N12111s);

N12112:=Stabiliser(N,[1,2,1,12]);
S:=[1,2,1,12];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[12]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]
*ts[Rep(SSS[i]) [3]]ts[Rep(SSS[i) [4]
then print SSSIiJ;

end if; end for; end for;
N12112s:=N12112;

4 N12112s;
T12112:=Transversal(N,N12112s);
4 T12112;

fori:=1to # T12112 do

ss = [1,2,1,12]712120l,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;

Orbits(N12112s);
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N12113:=Stabiliser(N,[1,2,1,13]);
S:=[1,2,1,13];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[13]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSi]) [2]]
*ts[Rep(SSSIi])[3]]*ts[Rep(SSS[i])[4]]
then print SSSIiJ;

end if; end for; end for;
N12113s:=N12113;

4 N12113s;
T12113:=Transversal(N,N12113s);
4 T12113;

fori:=1to # T12113 do

ss = [1,2,1,13]7121130;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N12113s);

N12114:=Stabiliser(N,[1,2,1,14]);
S:=[1,2,1,14];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[14]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSS]i])[4]]



then print SSSIiJ;

end if; end for; end for;
N12114s:=N12114;

# N12114s;
T12114:=Transversal(N,N12114s);
4 T12114;

fori:=1to # T12114 do

ss = [1,2, 1, 14] 712114l
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N12114s);

N12115:=Stabiliser(N,[1,2,1,15]);
S:=[1,2,1,15];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[15]
eq g*ts[Rep(SSS])[1]]*ts[Rep(SSS[i])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSS[i])[4]]

then print SSS[iJ;

end if; end for; end for;
N12115s:=N12115;

4 N12115s;
T12115:=Transversal(N,N12115s);
4 T12115;

fori:=1 to # T12115 do

ss = [1,2,1, 15] 712150
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cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N12115s);

N1241:=Stabiliser(N,[1,2,4,1]);
S:=[1,2,4,1];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[1]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS|i
*ts[Rep(SSSIi]) [3]]*ts[Rep(SSS[i])[4]

then print SSSJiJ;

end if; end for; end for;
N1241s:=N1241;

# N1241s;
T1241:=Transversal(N,N1241s);
4 T1241;

fori:=1 to # T1241 do

ss = [1,2,4,1]712400,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1241s);

N1242:=Stabiliser(N,[1,2,4,2]);

[\)
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S:=[1,2,4,2];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[2]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSSIi])[3]]*ts[Rep(SSS]i])[4]
then print SSSIiJ;

end if; end for; end for;
N1242s:=N1242;

# N1242s;
T1242:=Transversal(N,N1242s);

4 T1242;

fori:=1 to # T1242 do

ss = [1,2,4,2]7124200,

[——

cst[prodim(1, ts, ss)| := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstl[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N1242s);

N1243:=Stabiliser(N,[1,2,4,3]);
S:=[1,2,4,3];

SS:=5%;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[3]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSSi]) [4]]
then print SSSIiJ;



end if; end for; end for;
N1243s:=N1243;

# N1243s;
T1243:=Transversal(N,N1243s);
# T1243;

fori:= 1 to # T1243 do

ss = [1,2,4, 37124300,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if csti] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1243s);

N1245:=Stabiliser(N,[1,2,4,5]);
S:=[1,2,4,5];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[5]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS|i
*ts[Rep(SSSIi]) [3]] *ts[Rep(SSS[i])[4]

then print SSSIiJ;

end if; end for; end for;
N1245s:=N1245;

# N1245s;
T1245:=Transversal(N,N1245s);
# T1245;

for i :=1 to # T1245 do

ss = [1,2,4, 571240

cst[prodim(1, ts, ss)] := ss;

\)
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end for;

m:=0);

for iin [1 .. 672] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1245s);

N1246:=Stabiliser(N,[1,2,4,6]);
S:=[1,2,4,6];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[6]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS|i
*ts[Rep(SSSIi]) [3]] *ts[Rep(SSS[i])[4]

then print SSSIiJ;

end if; end for; end for;
N1246s:=N1246;

# N1246s;
T1246:=Transversal(N,N1246s);
4 T1246;

fori:= 1 to #11246 do

ss = [1,2,4,6]712460;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1246s);

N1247:=Stabiliser(N,[1,2,4,7]);
S:=[1,2,4,7];

\)
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SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[7]

eq g*ts[Rep(SSSi])[1]}*ts[Rep(SSS[i])[2]]
*ts[Rep(SSSIi]) [3]]*ts[Rep(SSS[i])[4]
then print SSSIiJ;

[———

end if; end for; end for;
N1247s:=N1247;

HN1247s:
T1247:=Transversal(N,N1247s);
4 T1247:

fori:=1to # T1247 do

ss = [1,2,4, 7712470,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m; Orbits(N1247s);

N1248:=Stabiliser(N,[1,2,4,8]);
S:=[1,2,4,8];

SS:=SN:

SSS:=Setseq(SS);

for iin [1..# SS] do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[8]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]
*ts[Rep(SSSIi])[3]]*ts[Rep(SSS]i])[4]
then print SSSJiJ;

end if; end for; end for;
N1248s:=N1248;

p———
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4 N1248s;
T1248:=Transversal(N,N1248s);
4 T1248:

fori:=1 to # T1248 do

ss = [1,2,4, 8112480
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if csti] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N1248s);

N1249:=Stabiliser(N,[1,2,4,9]);
S:=[1,2,4,9];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[9]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSSIi])[3]]*ts[Rep(SSS]i])[4]
then print SSSIiJ;

end if; end for; end for;
N1249s:=N1249;

# N1249s;
T1249:=Transversal(N,N1249s);

4 T1249:

fori:= 1 to # T1249 do

ss = [1,2,4,9]7124900,

[——

cst[prodim(1, ts, ss)] := ss;
end for;

m:=0;
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foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1249s);

N12410:=Stabiliser(N,[1,2,4,10]);
S:=[1,2,4,10];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[10]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSS[i]) [4]]
then print SSSIiJ;

end if; end for; end for;
N12410s:=N12410;

# N12410s;
T12410:=Transversal(N,N12410s);
4 T12410;

fori:=1 to # T12410 do

ss = [1,2,4,10]7124100
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

for iin [1 .. 672] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N12410s);

N12411:=Stabiliser(N,[1,2,4,11]);
S:=[1,2,4,11];

SS:=S5N:

SSS:=Setseq(SS);
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foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[11]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSS[i]) [4]]
then print SSSIiJ;

end if; end for; end for;
N12411s:=N12411;

4 N12411s;
T12411:=Transversal(N,N12411s);

4 T12411;

fori:= 1 to # T12411 do

ss = [1,2,4, 11]712410,

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

for iin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N12411s);

N12412:=Stabiliser(N,[1,2,4,12]);
S:=[1,2,4,12];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[12]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSSi]) [4]]
then print SSSIiJ;

end if; end for; end for;
N12412s:=N12412;

4 N12412s;



T12412:=Transversal(N,N12412s);
4 T12412;

fori:= 1 to # T12412 do

ss = [1,2, 4, 12]T12412l
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N12412s);

N12413:=Stabiliser(N,[1,2,4,13]);
S:=[1,2,4,13];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[13]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSSi]) [4]]

then print SSSIiJ;

end if; end for; end for;
N12413s:=N12413;

4 N12413s;
T12413:=Transversal(N,N12413s);
4 T12413;

fori:=1to #T112413 do
ss = [1,2,4, 137124130,
cst[prodim(1, ts, ss)] := ss;
end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
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then m:=m+1; end if; end for; m;
Orbits(N12413s);

12414:=Stabiliser(N,[1,2,4,14));
S:=[1,2,4,14];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[14]
eq g*ts[Rep(SSSi])[1]}*ts[Rep(SSS[i])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSS[i]) [4]]

then print SSSIiJ;

end if; end for; end for;
N12414s:=N12414;

4 N12414s;
T12414:=Transversal(N,N12414s);
# T12414;

fori:=1to # T12414 do

ss 1= [1,2,4, 14]7124140,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [ 1 .. 672] do if cst[i] ne [ ]
then m:=m-+1; end if; end for; m;

Orbits(N12414s);

N12415:=Stabiliser(N,[1,2,4,15]);
S:=[1,2,4,15];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do
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for g in IN do if ts[1]*ts[2]*ts[4]*ts[15]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]
*ts[Rep(SSSi])[3]]*ts[Rep(SSS[i]) [4]]
then print SSSIiJ;

end if; end for; end for;
N12415s:=N12415;

4 N12415s;
T12415:=Transversal(N,N12415s);

4 T12415:

fori:=1to # T12415 do

ss := [1,2,4, 15]7124150;

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;

Orbits(N12415s);

N1281:=Stabiliser(N,[1,2,8,1]);
S:=[1,2,8,1];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[8]*ts[1]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSi])[2]]
*ts[Rep(SSSIi])[3]]*ts[Rep(SSS]i])[4]
then print SSSIiJ;

end if; end for; end for;
N1281s:=N1281;

# N1281s;
T1281:=Transversal(N,N1281s);

— =



# T1281;

fori:=1to # T1281 do

ss = [1,2,8,1]712810;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1281s);

N1282:=Stabiliser(N,[1,2,8,2]);
S:=[1,2,8,2];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[8]*ts[2]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS|i
*ts[Rep(SSS[i])[3]]*ts[Rep(SSS[i])[4]

then print SSSIiJ;

end if; end for; end for;
N1282s:=N1282;

4 N1282s;
T1282:=Transversal(N,N1282s);
4 T1282;

fori:=1 to # T1282 do

ss = [1,2,8,2]71282;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstli] ne [ |

then m:=m+1; end if; end for; m;

[\
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Orbits(N1282s);

N1283:=Stabiliser(N,[1,2,8,3]);
S:=[1,2,8,3];

SS:=5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[8]*ts[3]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSSIi]) [3]]*ts[Rep(SSS[i])[4]
then print SSSIiJ;

end if; end for; end for;
N1283s:=N1283:

4 N1283s;
T1283:=Transversal(N,N1283s);

4 T1283;

fori:=1 to # T1283 do

ss = [1,2,8, 37128300,
cst[prodim(1, ts, ss)] := ss;

— =

end for;

m:=0);

for iin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1283s);

N1284:=Stabiliser(N,[1,2,8,4]);
S:=[1,2,8,4];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[8]*ts[4]



150

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSi) [2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSSi]) [4]]
then print SSS[iJ;

end if; end for; end for;
N1284s:=N1284;

4 N1284s:
T1284:=Transversal(N,N1284s);

4 T1284;

fori:= 1 to # T1284 do

ss = [1,2,8,4]712840;

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstli] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N1284s);

N1285:=Stabiliser(N,[1,2,8,5]);
S:=[1,2,8,5];

SS:=S¥:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[8]*ts[5]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSSIi])[3]]*ts[Rep(SSS[i])[4]
then print SSSIiJ;

end if; end for; end for;
N1285s:=N1285;

4 N1285s:;
T1285:=Transversal(N,N1285s);

4 T1285;

[———



fori:= 1 to # T1285 do

ss = [1,2,8, 571280,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if csti] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N1285s);

N1286:=Stabiliser(N,[1,2,8,6]);
S:=[1,2,8,6];

SS:=S5V;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[8]*ts[6]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSSi]) [4]]

then print SSSIiJ;

end if; end for; end for;
N1286s:=N1286;

# N1286s;
T1286:=Transversal(N,N1286s);
# T1286:;

fori:=1 to # T1286 do

ss = [1,2,8, 67128600,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

for iin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1286s);
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N1287:=Stabiliser(N,[1,2,8,7]);
S:=[1,2,8,7];

SS:=5%;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[8]*ts[7]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSS[i])[4]
then print SSSIiJ;

[———

end if; end for; end for;
N1287s:=N1287;

# N1287s;
T1287:=Transversal(N,N1287s);
# T1287,

fori:=1 to # T1287 do

ss = [1,2,8,7]712870;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1287s);

N1289:=Stabiliser(N,[1,2,8,9]);
S:=[1,2,8,9];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[8]*ts[9]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
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*ts[Rep(SSS[i])[3]]*ts[Rep(SSS[i]) [4]]
then print SSSIiJ;

end if; end for; end for;
N1289s:=N1289;

# N1289s;
T1289:=Transversal(N,N1289s);
# T12809;

fori:= 1 to # T1289 do

ss = [1,2,8,9]712890;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1289s);

N12810:=Stabiliser(N,[1,2,8,10]);
S:=[1,2,8,10];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[8]*ts[10] eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS]i])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSSi]) [4]]
then print SSS[iJ;

end if; end for; end for;
N12810s:=N12810;

# N12810s;
T12810:=Transversal(N,N12810s);
4 T12810;

for i :=1 to # T12810 do

ss = [1,2,8, 10]7128100;



cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N12810s);

N12811:=Stabiliser(N,[1,2.8,11]);
S:=[1,2,8,11];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[8]*ts[11]
eq g*ts[Rep(SSS])[1]}*ts[Rep(SSS[i])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSSi]) [4]]
then print SSSJiJ;

end if; end for; end for;
N12811s:=N12811;

# N12811s;
T12811:=Transversal(N,N12811s);
4 T12811;

fori:=1 to # T12811 do

ss = [1,2,8, 11]T12811l
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if csti] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N12811s);

N12812s:=N12812;
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4 N12812s;
T12812:=Transversal(N,N12812s);
4 T12812;

fori:= 1 to # T12812 do

ss = [1,2,8, 12]T128120i];
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if csti] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N12812s);

N12813:=Stabiliser(N,[1,2,8,13));
S:=[1,2,8,13];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[8]*ts[13]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi) [2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSSi]) [4]]
then print SSSIiJ;

end if; end for; end for;
N12813s:=N12813;

4 N12813s;
T12813:=Transversal(N,N12813s);

4 T12813;

fori:= 1 to # T12813 do

ss = [1,2,8,13]712813l

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;
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foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N12813s);

N12814:=Stabiliser(N,[1,2,8,14]);
S:=[1,2,8,14];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[8]*ts[14]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSS[i]) [4]]
then print SSSIiJ;

end if; end for; end for;
N12814s:=N12814;

# N12814s;
T12814:=Transversal(N,N12814s);
4 T12814;

fori:=1 to # T12814 do

ss = [1,2,8, 14] 7128140
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

for iin [1 .. 672] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N12814s);

N12815:=Stabiliser(N,[1,2.8,15]);
S:=[1,2,8,15];

SS:=S5N:

SSS:=Setseq(SS);
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foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[8]*ts[15]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSS[i]) [4]]
then print SSSIiJ;

end if; end for; end for;
N12815s:=N12815;

4 N12815s;
T12815:=Transversal(N,N12815s);

4 T12815;

for i :=1 to # T12815 do

ss = [1,2,8, 15]7128150;

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

for iin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N12815s);

N1291:=Stabiliser(N,[1,2,9,1]);
S:=[1,2,9,1];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[9]*ts[1]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSS[i])[4]
then print SSSIiJ;

[———

end if; end for; end for;
N1291s:=N1291;
# N1291s;



T1291:=Transversal(N,N1291s);
4 T1291;

fori:=1 to # T1291 do

ss = [1,2,9, 17129100,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1291s);

N1292:=Stabiliser(N,[1,2,9,2]);
S:=[1,2,9,2];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[9]*ts[2]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS|i
*ts[Rep(SSSIi]) [3]]*ts[Rep(SSS[i])[4]

then print SSSIiJ;

end if; end for; end for;
N1292s:=N1292;

4 N1292s;
T1292:=Transversal(N,N1292s);
4 T1292;

fori:=1to # T1292 do
ss = [1,2,9,2]712920;
cst[prodim(1, ts, ss)] := ss;
end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]

\)
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then m:=m+1; end if; end for; m;
Orbits(N1292s);

N1293:=Stabiliser(N,[1,2,9,3]):
S:=[1,2,9,3];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[9]*ts[3]

eq g*ts[Rep(SSS[])[1]*ts[Rep(SSS[i])[2] *ts[Rep(SSS[])[3]]*ts[Rep(SSS[i])[4]

then print SSSIiJ;

end if; end for; end for;
N12935:=N1293;

4 N1293s:
T1293:=Transversal(N,N1293s);
4 T1293:

fori:=1 to # T1293 do

ss = [1,2,9, 37129300,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstli] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N1293s);

N1294:=Stabiliser(N,[1,2,9,4]);
S:=[1,2,9,4];

SS:=S¥:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[9]*ts[4]
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eq g*ts[Rep(SSS])[1]]*ts[Rep(SSS[i])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSSi]) [4]]
then print SSS[iJ;

end if; end for; end for;
N1294s:=N1294;

4 N1294s;
T1294:=Transversal(N,N1294s);

4 T1294;

fori:= 1 to # T1294 do

ss = [1,2,9, 47120401

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1294s);

N1295:=Stabiliser(N,[1,2,9,5]);
S:=[1,2,9,5];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[9]*ts[5]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSSI[i])[3]]*ts[Rep(SSS[i])[4]
then print SSSIiJ;

end if; end for; end for;
N1295s:=N1295;

4 N1295s;
T1295:=Transversal(N,N1295s);

4 T1295;

[———



fori:= 1 to # T1295 do

ss = [1,2,9, 571290,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if csti] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N1295s);

N1296:=Stabiliser(N,[1,2,9,6]);
S:=[1,2,9,6];

SS:=S5V;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[9]*ts[6]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSSi]) [4]]

then print SSSIiJ;

end if; end for; end for;
N1296s:=N1296;

# N1296s;
T1296:=Transversal(N,N1296s);
# T1296;

for i := 1 to #T1296 do

ss == [1,2,9, 6712900,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

for iin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1296s);
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N1297:=Stabiliser(N,[1,2,9,7]);
S:=[1,2,9,7];

SS:=5%;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[9]*ts[7]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSS[i])[4]
then print SSSIiJ;

[———

end if; end for; end for;
N1297s:=N1297;

# N1297s;
T1297:=Transversal(N,N1297s);
# T1297,

fori:=1 to # T1297 do

ss = [1,2,9, 7712970
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1297s);

N1298:=Stabiliser(N,[1,2,9,8]);

S:=[1,2,9.8];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[9]*ts[8]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]] *ts[Rep(SSS[i])[3]]*ts[Rep(SSSi]) [4]]



then print SSSIiJ;

end if; end for; end for;
N1298s:=N1298:

# N1298s;
T1298:=Transversal(N,N1298s);
# T1298;

fori:= 1 to # T1298 do

ss = [1,2,9, 87129801,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N1298s);

N12910:=Stabiliser(N,[1,2,9,10]);
S:=[1,2,9,10];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[9]*ts[10]
eq g*ts[Rep(SSS])[1]]*ts[Rep(SSS[i])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSS[i])[4]]

then print SSS[iJ;

end if; end for; end for;
N12910s:=N12910;

# N12910s;

T12910:=Transversal(N,N12910s);

# T12910;
for i := 1 to # T12910 do
ss = [1,2,9, 1071291001,
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cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N12910s);

N12911:=Stabiliser(N,[1,2,9,11]);
S:=[1,2,9,11];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[9]*ts[11]
eq g*ts[Rep(SSS])[1]}*ts[Rep(SSS[i])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSSi]) [4]]
then print SSSJiJ;

end if; end for; end for;
N12911s:=N12911;

# N12911s;
T12911:=Transversal(N,N12911s);
4 T12911;

fori:= 1 to # T12911 do

ss = [1,2,9, 11]T129110
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if csti] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N12911s);

N12912:=Stabiliser(N,[1,2,9,12]);
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S:=[1,2,9,12];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[9]*ts[12]
eq g*ts[Rep(SSS])[1]}*ts[Rep(SSS[i])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSSi]) [4]]
then print SSSIiJ;

end if; end for; end for;
N12912s:=N12912;

# N12912s;
T12912:=Transversal(N,N12912s);
4 T12912;

fori:= 1 to # T12912 do

ss = [1,2,9, 12]712912L
cst[prodim(1, ts, ss)| := ss;

end for;

m:=0;

for iin [1 .. 672] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N12912s);

N12913:=Stabiliser(N,[1,2,9,13));
S:=[1,2,9,13];

SS:=5%;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[9]*ts[13]
eq &*ts[Rep(SSS[)[1]]*ts[Rep(SSS[i) 2]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSSi]) [4]]
then print SSSIiJ;



end if; end for; end for;
N12913s:=N12913;

4 N12913s;
T12913:=Transversal(N,N12913s);
# T12913;

fori:= 1 to # T12913 do

ss = [1,2,9, 13]712913l
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if csti] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N12913s);

N12914:=Stabiliser(N,[1,2,9,14]);
S:=[1,2,9,14];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[9]*ts[14]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSSi]) [4]]

then print SSSIiJ;

end if; end for; end for;
N12914s:=N12914;

# N12914s;
T12914:=Transversal(N,N12914s);
# T12914;

for i :=1 to # T12914 do

ss 1= [1,2,9, 14]7129140],

cst[prodim(1, ts, ss)] := ss;
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end for;

m:=0);

for iin [1 .. 672] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N12914s);

N12915:=Stabiliser(N,[1,2,9,15]);
S:=[1,2,9,15);

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[9]*ts[15]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSSi]) [4]]
then print SSSIiJ;

end if; end for; end for;
N12915s:=N12915;

4 N12915s;
T12915:=Transversal(N,N12915s);
4 T12915;

fori:= 1 to # T12915 do

ss = [1,2,9,15]7129150;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N12915s);

N12141:=Stabiliser(N,[1,2,14,1]);
S:=[1,2,14,1];
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SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[14]*ts[1]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSS[i]) 3] *ts[Rep(SSSIi] ) [4]
then print SSSIiJ;

end if; end for; end for;
N12141s:=N12141;

4 N12141s;
T12141:=Transversal(N,N12141s);

4 T12141;

fori:=1to # T12141 do

ss = [1,2,9, 1]712910;

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;
Orbits(N12141s);

N12142:=Stabiliser(N,[1,2,14,2]);
S:=[1,2,14,2]; SS:=S%;
SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[14]*ts[2]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSSIi])[3]]*ts[Rep(SSS[i])[4]]
then print SSSJiJ;

end if; end for; end for;
N12142s:=N12142;
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4 N12142s:
T12142:=Transversal(N,N12142s);
4 T12142;

fori:=1to #T12142 do

ss = [1,2, 14, 2]T12142L;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if csti] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N12142s);

N12143:=Stabiliser(N,[1,2,14,3]);
S:=[1,2,14,3];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[14]*ts[3]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi) [2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSSi]) [4]]
then print SSSIiJ;

end if; end for; end for;
N12143s:=N12143;

# N12143s;
T12143:=Transversal(N,N12143s);

4 T12143;

fori:= 1 to # T12143 do

ss = [1,2, 14, 3] 7121430

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;
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foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N12143s);

N12144:=Stabiliser(N,[1,2,14,4]);
S:=[1,2,14,4];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[14]*ts[4]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSS[i]) [4]]
then print SSSIiJ;

end if; end for; end for;
N12144s:=N12144;

# N12144s;
T12144:=Transversal(N,N12144s);
4 T12144;

fori:= 1 to # T12144 do

ss = [1,2, 14, 4] 7121440
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

for iin [1 .. 672] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N12144s);

N12145:=Stabiliser(N,[1,2,14,5]);
S:=[1,2,14,5];

SS:=S5N:

SSS:=Setseq(SS);
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for iin [1 .. #SS] do

for g in IN do if ts[1]*ts[2]*ts[14]*ts[5]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSS[i]) [4]]
then print SSSIiJ;

end if; end for; end for;
N12145s:=N12145;

#N12145s:
T12145:=Transversal(N,N12145s);

4 T12145;

for i :=1 to # T12145 do

ss = [1,2, 14, 5] 71214501

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

for iin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N12145);

N12146:=Stabiliser(N,[1,2,14,6]);
S:=[1,2,14,6];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[14]*ts[6]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSSi]) [4]]

then print SSSIiJ;

end if; end for; end for;
N12146s:=N12146;

4 N12146s;



T12146:=Transversal(N,N12146s);
# T12146;

for i :=1 to # T12146 do

ss = [1,2, 14, 6] 712146l
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N12146s);

N12147:=Stabiliser(N,[1,2,14,7]);
S:=[1,2,14,7];

SS:=SN:

SSS:=Setseq(SS); for iin [1 .. # SS] do
for g in IN do if ts[1]*ts[2]*ts[14]*ts[7]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSSIi]) [4]]

then print SSSIiJ;

end if; end for; end for;
N12147s:=N12147,;

4 N12147s;
T12147:=Transversal(N,N12147s);

4 T12147;

fori:=1 to #T12147 do

ss = [1,2,14,7)T121470

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstli] ne [ |

then m:=m+1; end if; end for; m;
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Orbits(N12147s);

N12148:=Stabiliser(N,[1,2,14,8]);
S:=[1,2,14,8];

SS:SN;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[14]*ts[8]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSSIi]) [4]]

then print SSSIiJ;

end if; end for; end for;
N12148s:=N12148;

4 N12148s;
T12148:=Transversal(N,N12148s);
4 T12148;

fori:=1 to # T12148 do

ss = [1,2,14, 8)T12148l;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstli] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N12148s);

N12149:=Stabiliser(N,[1,2,14,9]);
S:=[1,2,14,9];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[14]*ts[9]



eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSSIi]) [4]]

then print SSS[iJ;

end if; end for; end for;
N12149s:=N12149;

4 N12149s;
T12149:=Transversal(N,N12149s);
4 T12149;

fori:= 1 to # T12149 do

ss = [1,2,14,9]T121490;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstli] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N12149s);

N121410:=Stabiliser(N,[1,2,14,10]);
S:=[1,2,14,10];

SS:=S¥:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[14]*ts[10]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i])[3]]
*ts[Rep(SSS[i]) [4]]

then print SSSIiJ;

end if; end for; end for;
N121410s:=N121410;

# N121410s;
T121410:=Transversal(N,N121410s);
4 T121410;
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fori:= 1 to # T121410 do

ss = [1,2,14, 1071214100,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if csti] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N121410s);

N121411:=Stabiliser(N,[1,2,14,11]);
S:=[1,2,14,11];

SS:=5%;

SSS:=Setseq(SS); for iin [1 .. # SS] do
for g in IN do if ts[1]*ts[2]*ts[14]*ts[11]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i])[3]]
*ts[Rep(SSS[i)[4]

then print SSSIiJ;

end if; end for; end for;
N121411s:=N121411;

H4N121411s;
T121411:=Transversal(N,N121411s);

4 T121411:

fori:= 1 to # T121411 do

ss 1= [1,2, 14, 117121410,

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]

then m:=m+1; end if; end for; m;

Orbits(N121411s);
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N121412:=Stabiliser(N,[1,2,14,12));
S:=[1,2,14,12];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[14]*ts[12]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSSi]) [3]]
*ts[Rep(SSS[i]) [4]]

then print SSSIiJ;

end if; end for; end for;
N121412s:=N121412;

4 N121412s;
T121412:=Transversal(N,N121412s);
4 T121412:

fori:=1to # T121412 do

ss 1= [1,2, 14, 12] 71214120
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N121412s);

N121413:=Stabiliser(N,[1,2,14,13]);

S:=[1,2,14,13);

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[14]*ts[13]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSSIi]) [4]]
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then print SSSIiJ;

end if; end for; end for;
N121413s:=N121413;

# N121413s;
T121413:=Transversal(N,N121413s);
4 T121413;

fori:=1 to # T121413 do

ss = [1,2, 14, 1371214130
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N121413s);

N121415:=Stabiliser(N,[1,2,14,15]);
S:=[1,2,14,15];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[14]*ts[15]
eq g*ts[Rep(SSS])[1]]*ts[Rep(SSS[i])[2]] *ts[Rep(SSS[i]) [3]]
*ts[Rep(SSSIi]) [4]]

then print SSSIiJ;

end if; end for; end for;
N121415s:=N121415;

# N121415s;
T121415:=Transversal(N,N121415s);
4 T121415;

for i :=1 to # T121415 do

ss = [1,2,14, 1571214150,
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cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N121415s);

N1312:=Stabiliser(N,[1,3,1,2]);
S:=[1,3,1,2];

SS:=S5N:

SSS:=Setseq(SS); for iin [1 .. # SS] do
for g in IN do if ts[1]*ts[3]*ts[1]*ts[2]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSSi]) [4]]

then print SSSIiJ;

end if; end for; end for;
N13125:=N1312;

4 N1312s;
T1312:=Transversal(N,N1312s);

4 T1312;

fori:=1to # T1312 do

ss = [1,3,1,2]713120;

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1312s);

N1314:=Stabiliser(N,[1,3,1,4]);
S:=[1,3,1,4];
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SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[1]*ts[4]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]] *ts[Rep(SSS|i]) 3]
*ts[Rep(SSS[i])[4]]

then print SSSIiJ;

end if; end for; end for;
N1314s:=N1314;

4 N1314s;
T1314:=Transversal(N,N1314s);

4 T1314:

fori:=1to # T1314 do

ss == [1,3, 1, 4]71311;

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;
Orbits(N1314s);

N1316:=Stabiliser(N,[1,3,1,6));

S:=[1,3,1,6];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[3]*ts[1]*ts[6]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i])[3]]
*ts[Rep(SSS[i]) [4]]

then print SSSIiJ;

end if; end for; end for;



N1316s:=N1316;

4 N1316s;
T1316:=Transversal(N,N1316s);
# T1316;

fori:= 1 to # T1316 do

ss := [1,3,1,6]713160;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;

Orbits(N1316s);

N1317:=Stabiliser(N,[1,3,1,7]);
S:=[1,3,1,7);

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[3]*ts[1]*ts][7]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]

*ts[Rep(SSSIi]) [4]]

then print SSSIiJ;

end if; end for; end for;
N1317s:=N1317:

#N1317s:
T1317:=Transversal(N,N1317s);
# T1317,

fori:= 1 to # T1317 do

ss = [1,3, 1, 773170,
cst[prodim(1, ts, ss)] := ss;

end for;
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m:=0;
foriin [1 .. 672] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;

Orbits(N1317s);

N1318:=Stabiliser(N,[1,3,1,8]);
S:=[1,3,1,8];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[3]*ts[1]*ts[8]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]

*ts[Rep(SSSIi]) [4]]

then print SSSIiJ;

end if; end for; end for;
N1318s:=N1318;

4 N1318s:;
T1318:=Transversal(N,N1318s);
4 T1318:

fori:= 1 to # T1318 do

ss = [1,3,1, 87131800,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N1318s);

N13111:=Stabiliser(N,[1,3,1,11]);
S:=[1,3,1,11];
SS:=S5N:
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SSS:=Setseq(SS); for iin [1 .. # SS] do
for g in IN do if ts[1]*ts[3]*ts[1]*ts[11]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS[i]) 3]
*ts[Rep(SSSIi])[4]]

then print SSSIiJ;

end if; end for; end for;
N13111s:=N13111;

4 N13111s;
T13111:=Transversal(N,N13111s);

4 T13111;

fori:=1to # T13111 do

ss = [1,3,1, 11]T1311l.

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

for iin [1 .. 672] do if cstli] ne [ ]

then m:=m+1; end if; end for; m;
Orbits(N13111s);

N1351:=Stabiliser(N,[1,3,5,1]);
S:=[1,3,5,1];

SS:=SN:

SSS:=Setseq(SS); for iin [1 .. # SS] do
for g in IN do if ts[1]*ts[3]*ts[5]*ts[1]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSSIi]) [4]]

then print SSSIiJ;

end if; end for; end for;
N1351s:=N1351;

4 N1351s;
T1351:=Transversal(N,N1351s);
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# T1351;

fori:= 1 to # T1351 do

ss = [1,3,5,1]713510;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1351s);

N1352:=Stabiliser(N,[1,3,5,2]);
S:=[1,3,5,2];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[3]*ts[5]*ts[2]
eq g*ts[Rep(SSS[])[1]]*ts[Rep(SSS[i])[2]] *ts[Rep(SSSi]) [3]]

*ts[Rep(SSSIi]) [4]]

then print SSSIiJ;

end if; end for; end for;
N1352s:=N1352;

4 N1352s;
T1352:=Transversal(N,N1352s);
4 T1352;

fori:= 1 to # T1352 do

s = [1,3, 5, 2719520,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstli] ne [ |

then m:=m+1; end if; end for; m;
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Orbits(N1352s);

N1353:=Stabiliser(N,[1,3,5,3]);
S:=[1,3,5,3];

SS:=5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[5]*ts[3]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSSIi]) [4]]

then print SSSIiJ;

end if; end for; end for;
N1353s:=N1353;

# N1353s;
T1353:=Transversal(N,N1353s);
4 T1353:

fori:=1 to # T1353 do

ss = [1,3,5, 37135300,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cst[i| ne | |
then m:=m+1; end if; end for; m;
Orbits(N1353s);

N1354:=Stabiliser(N,[1,3,5,4]);
S:=[1,3,5,4];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[5]*ts[4]



eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSSIi]) [4]]

then print SSS[iJ;

end if; end for; end for;
N1354s:=N1354;

4 N1354s;
T1354:=Transversal(N,N1354s);
# T1354;

fori:= 1 to # T1354 do

s = [1,3, 5, 4715540,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [ 1 .. 672] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1354s);

N1356:=Stabiliser(N,[1,3,5,6]);
S:=[1,3,5,6];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[5]*ts[6]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i])[3]]
*ts[Rep(SSS[i]) [4]]

then print SSSIiJ;

end if; end for; end for;
N1356s:=N1356;

4 N1356s;
T1356:=Transversal(N,N1356s);

4 T1356:
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fori:=1 to # T1356 do

ss == [1,3,5, 67135600,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if csti] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N1356s);

N1357:=Stabiliser(N,[1,3,5,7]);
S:=[1,3,5,7];

SS: SV,

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[5]*ts[7]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]] *ts[Rep(SSS[i]) 3]

*ts[Rep(SSS[i])[4]]

then print SSSIiJ;

end if; end for; end for;
N1357s:=N1357;

# N1357s;
T1357:=Transversal(N,N1357s);
# T1357;

fori:=1 to # T1357 do

ss == [1,3,5,7)713570,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

for iin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1357s);
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N1358:=Stabiliser(N,[1,3,5,8]);
S:=[1,3,5,8];

SS:=SV;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[5]*ts[8]
eq g*ts[Rep(SSSIi])[1]]*ts[Rep(SSSi])[2]]*ts[Rep(SSS[i] ) [3]]
*ts[Rep(SSS[i])[4]]

then print SSSIiJ;

end if; end for; end for;
N1358s:=N1358;

# N1358s;
T1358:=Transversal(N,N1358s);
# T1358;

fori:=1 to # T1358 do

ss = [1,3,5,8]713980;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1358s);

N1359:=Stabiliser(N,[1,3,5,9]);

S:=[1,3,5,9];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[5]*ts[9]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]



*ts[Rep(SSS[i])[4]]

then print SSSIiJ;

end if; end for; end for;
N1359s:=N1359;

# N1359s;
T1359:=Transversal(N,N1359s);
# T1359;

fori:= 1 to # T1359 do

ss = [1,3,5,9]713%0l;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1359s);

N13510:=Stabiliser(N,[1,3,5,10]);
S:=[1,3,5,10];

SS:=SN:

SSS:=Setseq(SS); for iin [1 .. #SS| do
for g in IN do if ts[1]*ts[3]*ts[5]*ts[10]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSS[i]) [4]]

then print SSS[iJ;

end if; end for; end for;
N13510s:=N13510;

# N13510s;
T13510:=Transversal(N,N13510s);

4 T13510;

for i :=1 to # T13510 do

ss = [1,3,5,10]7135100
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cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N13510s);

N13511:=Stabiliser(N,[1,3,5,11]);
S:=[1,3,5,11];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[5]*ts[11]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSSIi]) [4]]

then print SSSJiJ;

end if; end for; end for;
N13511s:=N13511;

# N13511s;
T13511:=Transversal(N,N13511s);
4 T13511;

fori:=1 to # T13511 do

ss = [1,3,5, 11]T131L
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if csti] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N13511s);

N13512:=Stabiliser(N,[1,3,5,12]);
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S:=[1,3,5,12];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[5]*ts[12]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSSIi]) [4]]

then print SSSIiJ;

end if; end for; end for;
N13512s:=N13512;

# N13512s;
T13512:=Transversal(N,N13512s);
4 T13512;

fori:= 1 to # T13512 do

ss = [1,3,5, 12]713512L;
cst[prodim(1, ts, ss)| := ss;

end for;

m:=0;

for iin [1 .. 672] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N13512s);

N13513:=Stabiliser(N,[1,3,5,13]);

S:=[1,3,5,13];

SS:=5%;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[5]*ts[13]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]] *ts[Rep(SSS[i]) 3]
*ts[Rep(SSSIi]) [4]]

then print SSSIiJ;



end if; end for; end for;
N13513s:=N13513;

# N13513s;
T13513:=Transversal(N,N13513s);
#T13513;

fori:= 1 to # T13513 do

ss = [1,3,5, 13]7135130;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if csti] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N13513s);

N13514:=Stabiliser(N,[1,3,5,14]);
S:=[1,3,5,14];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[5]*ts[14]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]

*ts[Rep(SSS[i])[4]]

then print SSSIiJ;

end if; end for; end for;
N13514s:=N13514;

# N13514s;
T13514:=Transversal(N,N13514s);
# T13514;

fori:=1 to # T13514 do

ss 1= [1,3,5, 14]T135140],

cst[prodim(1, ts, ss)] := ss;
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end for;

m:=0);

for iin [1 .. 672] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N13514s);

N13515:=Stabiliser(N,[1,3,5,15]);
S:=[1,3,5,15];

SS:=SN:

SSS:=Setseq(SS); for iin [1 .. # SS] do
for g in IN do if ts[1]*ts[3]*ts[5]*ts[15]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSSIi]) [4]]

then print SSSIiJ;

end if; end for; end for;
N13515s:=N13515;

# N13515s;
T13515:=Transversal(N,N13515s);

4 T13515;

fori:=1to # T13515 do

ss = [1,3,5, 15] 7135150

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N13515s);

N13101:=Stabiliser(N,[1,3,10,1]);
S:=[1,3,10,1];
SS:=S5N:
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SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[3]*ts[10]*ts[1]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSSIi]) [4]]

then print SSSIiJ;

end if; end for; end for;
N13101s:=N13101;

4 N13101s;
T13101:=Transversal(N,N13101s);

# T13101;

fori:=1to # T13101 do

ss = [1, 3,10, 1]T13101L;

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstli] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N13101s);

N12161:=Stabiliser(N,[1,2,1,6,1]);

S:=[1,2,1,6,1];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[6]*ts[1]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS[]) 3]
*ts[Rep(SSSIi])[4]]*ts[Rep(SSS]i])[5]
then print SSSJiJ;

end if; end for; end for;
N12161s:=N12161;

p———



4 N12161s;
T12161:=Transversal(N,N12161s);
4 T12161;

fori:= 1 to # T12161 do

ss = [1,2,1,6,1]71216100,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if csti] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N12161s);

N12162:=Stabiliser(N,[1,2,1,6,2));

S:=[1,2,1,6,2];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[6]*ts[2]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS(i]) [3]]
*ts[Rep(SSSIi])[4]]*ts[Rep(SSS]i])[5]
then print SSSIiJ;

end if; end for; end for;
N12162s:=N12162;

# N12162s;
T12162:=Transversal(N,N12162s);
4 T12162;

fori:= 1 to # T12162 do

ss = [1,2,1,6,2]71216200,

[——

cst[prodim(1, ts, ss)] := ss;
end for;

m:=0;
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foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N12162s);

N12163:=Stabiliser(N,[1,2,1,6,3]);

S:=[1,2,1,6,3];

SS:=SN:

SSS:=Setseq(SS); for iin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[6]*ts[3]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i])[3]]
*ts[Rep(SSS[i])[4]]*ts[Rep(SSS[i])[5]
then print SSSIiJ;

end if; end for; end for;
N12163s:=N12163;

4 N12163s;
T12163:=Transversal(N,N12163s);
4 T12163;

fori:=1to # T12163 do

ss = [1,2,1,6,3]7121630;

cst[prodim(1, ts, ss)] := ss;

[a———

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;

Orbits(N12163s):

N12164:=Stabiliser(N,[1,2,1,6,4]);
S:=[1,2,1,6,4];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do
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for g in IN do if ts[1]*ts[2]*ts[1]*ts[6]*ts[4]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS]) [3]]
*ts[Rep(SSSIi])[4]]*ts[Rep(SSS]i])[5]
then print SSSIiJ;

end if; end for; end for;
N12164s:=N12164;

4 N12164s;
T12164:=Transversal(N,N12164s);
4 T12164:

fori:=1to # T12164 do

ss = [1,2,1,6,4]7121640;

cst[prodim(1, ts, ss)] := ss;

[e——

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;

Orbits(N12164s);

N12165:=Stabiliser(N,[1,2,1,6,5]);
S:=[1,2,1,6,5];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do for g in IN do if ts[1]*ts[2]*ts[1]*ts[6]*ts]5]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i])[3]]
*ts[Rep(SSS[i])[4]] *ts[Rep(SSSi]) [5]]

then print SSSIiJ;

end if; end for; end for;

N12165s:=N12165;

# N12165s;

T12165:=Transversal(N,N12165s);

4 T12165;
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fori:=1 to # T12165 do

ss = [1,2,1,6,5] 71216501,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N12165s);

N12167:=Stabiliser(N,[1,2,1,6,7]);
S:=[1,2,1,6,7];

SS:=S5V;

SSS:=Setseq(SS); for iin [1 .. # SS] do
for g in IN do if ts[1]*ts[2]*ts[1]*ts[6]*ts[7]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSSi]) [3]]
“ts[Rep(SSS]) (4] *ts[Rep(SSSi)[5)]

then print SSSIiJ;

end if; end for; end for;
N12167s:=N12167;

4 N12167s;
T12167:=Transversal(N,N12167s);

# T12167,;

fori:= 1 to # T12167 do

ss = [1,2,1,6, 77121670,

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]

then m:=m+1; end if; end for; m;

Orbits(N12167s);
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N12168:=Stabiliser(N,[1,2,1,6,8));
S:=[1,2,1,6.8);

SS:=SN:

SSS:=Setseq(SS); for iin [1 .. # SS] do
for g in IN do if ts[1]*ts[2]*ts[1]*ts[6]*ts[§]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSS[i]) [4]] *ts[Rep(SSSi]) [5]]
then print SSSIiJ;

end if; end for; end for;
N12168s:=N12168;

# N12168s;
T12168:=Transversal(N,N12168s);

4 T12168;

fori:=1 to # T12168 do

ss = [1,2,1,6,8]71216800,

cst[prodim(1, ts, ss)| := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstl[i] ne [ |

then m:=m+1; end if; end for; m;
Orbits(N12168s);

N12169:=Stabiliser(N,[1,2,1,6,9]);

S:=[1,2,1,6,9];

SS:=5%;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[6]*ts[9]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]] *ts[Rep(SSS[i]) 3]
*ts[Rep(SSS[i])[4]] *ts[Rep(SSS[i]) [5]]

then print SSSIiJ;
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end if; end for; end for;
N12169s:=N12169;

# N12169s;
T12169:=Transversal(N,N12169s);
# T121609;

fori:= 1 to # T12169 do

ss = [1,2,1,6,9]7121690,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if csti] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N12169s);

N121610:=Stabiliser(N,[1,2,1,6,10));

S:=[1,2,1,6,10];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[6]*ts[10]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSS[i])[4]]*ts[Rep(SSS[i])[5]
then print SSSIiJ;

[———

end if; end for; end for;
N121610s:=N121610;

# N121610s;
T121610:=Transversal(N,N121610s);
# T121610;

for i :=1 to # T121610 do

ss = [1,2,1,6,10)T1216100

cst[prodim(1, ts, ss)] := ss;
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end for;

m:=0);

for iin [1 .. 672] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N121610s);

N121611:=Stabiliser(N,[1,2,1,6,11]);

S:=[1,2,1,6,11];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[6]*ts[11]

eq g*ts[Rep(SSS[])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSSi])[3]]
*ts[Rep(SSSIi]) [4]] *ts[Rep(SSS[i])[5]
then print SSSIiJ;

[———

end if; end for; end for;
N121611s:=N121611;

4 N121611s;
T121611:=Transversal(N,N121611s);
# T121611;

fori:=1to # T121611 do

ss = [1,2,1,6, 1171216110,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N121611s);

N121612:=Stabiliser(N,[1,2,1,6,12]);
S:=[1,2,1,6,12];
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SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[6]*ts[12]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSSi])[3]]
*ts[Rep(SSS[i])[4]]*ts[Rep(SSS[i])[5]
then print SSSIiJ;

end if; end for; end for;
N121612s:=N121612;

4 N121612s;
T121612:=Transversal(N,N121612s);
4 T121612:

fori:=1to # T121612 do

ss == [1,2,1,6, 1271216120,

cst[prodim(1, ts, ss)] := ss;

[———

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;
Orbits(N121612s);

N121613:=Stabiliser(N,[1,2,1,6,13]);

S:=[1,2,1,6,13];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[6]*ts[13]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i])[3]]
*ts[Rep(SSS[i])[4]]*ts[Rep(SSSi]) [5]]

then print SSSIiJ;

end if; end for; end for;
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N121613s:=N121613;

# N121613s;
T121613:=Transversal(N,N121613s);
# T121613;

fori:=1to # T121613 do

ss = [1,2,1,6,13)T1216130
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;

Orbits(N121613s);

N121614:=Stabiliser(N,[1,2,1,6,14]);

S:=[1,2,1,6,14];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[6]*ts[14]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSS[i])[4]]*ts[Rep(SSS]i])[5]
then print SSSIiJ;

end if; end for; end for;
N121614s:=N121614;

4 N121614s;
T121614:=Transversal(N,N121614s);
4 T121614:

fori:=1to # T121614 do

ss = [1,2,1,6, 1471216140,

cst[prodim(1, ts, ss)] := ss;

——

end for;

202



203

m:=0;
foriin [1 .. 672] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;

Orbits(N121614s);

N121615:=Stabiliser(N,[1,2,1,6,15]);
S:=[1,2,1,6,15];

SS:=SN:

SSS:=Setseq(SS); for iin [1 .. # SS] do
for g in IN do if ts[1]*ts[2]*ts[1]*ts[6]*ts[15]
eq g*ts[Rep(SSSIi])[1]]*ts[Rep(SSSi])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSS[i])[4]]*ts[Rep(SSS[i]) [5]]
then print SSSIiJ;

end if; end for; end for;
N121615s:=N121615;

4 N121615s;
T121615:=Transversal(N,N121615s);

4 T121615:

fori:= 1 to #T121615 do

ss = [1,2, 1,6, 1571216150
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

for iin [1 .. 672] do if cst[i] ne [ ]

then m:=m+1; end if; end for; m;
Orbits(N121615s);

N124141:=Stabiliser(N,[1,2,4,14,1]);
S:=[1,2,4,14,1];

SS:=S5N:

SSS:=Setseq(SS); for iin [1 .. # SS] do



for g in IN do if ts[1]*ts[2]*ts[4]*ts[14]*ts[1]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSSi]) [3]]
*ts[Rep(SSS[i]) [4]]*ts[Rep(SSSIi]) [5]]

then print SSSIiJ;

end if; end for; end for;

N124141s:=N124141,;

# N124141s; T124141:=Transversal(N,N124141s);
4 T124141:

fori:=1 to # T124141 do

ss = [1,2,4, 14, 1]T1241410

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstli] ne [ |

then m:=m+1; end if; end for; m;
Orbits(N124141s);

N124142:=Stabiliser(N,[1,2,4,14,2));
S:=[1,2,4,14,2];

SS:=S¥:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[14]*ts[2]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i])[3]]
*ts[Rep(SSSi]) [4]]*ts[Rep(SSS[i])[5]]

then print SSSIiJ;

end if; end for; end for;
N124142s:=N124142;

# N124142s;
T124142:=Transversal(N,N124142s);

4 T124142:
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fori:=1 to #T1124142 do

ss = [1,2,4, 14, 2]T124142l;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if csti] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N124142);

N124143:=Stabiliser(N,[1,2,4,14,3]);
S:=[1,2,4,14,3];

SS:=SN;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[14]*ts[3]
eq g*ts[Rep(SSS[l)[1]]*ts[Rep(SSS[]) [2]*ts[Rep(SSS[) 3]
*ts[Rep(SSS[i])[4]]*ts[Rep(SSS[i]) [5]]
then print SSSIiJ;

end if; end for; end for;
N124143s:=N124143;

4 N124143s;
T124143:=Transversal(N,N124143s);
4 T124143;

for i :=1 to # T124143 do

ss = [1,2,4, 14, 3]T1241430],
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

for iin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N124143s);
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N124144:=Stabiliser(N,[1,2,4,14,4]);
S:=[1,2,4,14.4];

SS:=5%;

SSS:=Setseq(SS); for iin [1 .. # SS] do
for g in IN do if ts[1]*ts[2]*ts[4]*ts[14]*ts[4]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSSIi]) [4]]*ts[Rep(SSS[i])[5]]
then print SSSIiJ;

end if; end for; end for;
N124144s:=N124144,

4 N124144s;
T124144:=Transversal(N,N124144s);

4 T124144:

fori:= 1 to # T124144 do

ss 1= [1,2,4, 14, 471241440,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]

then m:=m+1; end if; end for; m;
Orbits(N124144s);

N124145:=Stabiliser(N,[1,2,4,14,5]);

S:=[1,2,4,14,5];

SS:=S¥;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[14]*ts[5]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS]) 3]
*ts[Rep(SSSJi])[4]]*ts[Rep(SSS[i])[5]]
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then print SSSIiJ;

end if; end for; end for;
N124145s:=N124145;

4 N124145s;
T124145:=Transversal(N,N124145s);
4 T124145;

fori:=1 to # T124145 do

ss = [1,2,4, 14, 5]T1241450
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N124145s);

N124146:=Stabiliser(N,[1,2,4,14,6]);
S:=[1,2,4,14,6];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[14]*ts[6]
eq g*ts[Rep(SSSi])[1]]*ts[Rep(SSSIi])[2]]*ts[Rep(SSS[i] ) [3]]
*ts[Rep(SSS[i])[4]]*ts[Rep(SSS[i]) [5]]

then print SSS[iJ;

end if; end for; end for;
N124146s:=N124146;

4 N124146s;
T124146:=Transversal(N,N124146s);

4 T124146;

for i :=1 to # T124146 do

ss = [1,2,4, 14, 6] 7124146l

207



cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N124146s);

N124147:=Stabiliser(N,[1,2,4,14,7]);
S:=[1,2,4,14,7];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[14]*ts[7]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSSIi]) [4]]*ts[Rep(SSS[i])[5]]
then print SSSJiJ;

end if; end for; end for;
N124147s:=N124147,

# N124147s;
T124147:=Transversal(N,N124147s);
4 T124147:

fori:=1 to # T124147 do

ss = [1,2,4, 14, 7)T1241470
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N124147s);

N124148:=Stabiliser(N,[1,2,4,14,8)):
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S:=[1,2,4,14,8];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[14]*ts[8]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSS[i]) [4]] *ts[Rep(SSSi]) [5]]
then print SSSIiJ;

end if; end for; end for;
N124148s:=N124148;

# N124148s;
T124148:=Transversal(N,N124148s);
4 T124148;

fori:=1 to # T124148 do

ss = [1,2,4, 14, 8] 7124148l
cst[prodim(1, ts, ss)| := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstl[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N124148s);

N124149:=Stabiliser(N,[1,2,4,14,9]);

S:=[1,2,4,14,9];

SS:=5%;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[14]*ts[9]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]] *ts[Rep(SSS[i]) 3]
*ts[Rep(SSS[i])[4]] *ts[Rep(SSS[i]) [5]]

then print SSSIiJ;
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end if; end for; end for;
N124149s:=N124149;

# N124149s;
T124149:=Transversal(N,N124149s);
4 T124149;

fori:=1 to # T124149 do

ss = [1,2,4, 14, 9]T124149l
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if csti] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N124149s);

N1241410:=Stabiliser(N,[1,2,4,14,10]);
S:=[1,2,4,14,10];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[14]*ts[10]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSS[i])[4]] *ts[Rep(SSS[i]) [5]]

then print SSSIiJ;

end if; end for; end for;
N1241410s:=N1241410;

4 N1241410s;
T1241410:=Transversal(N,N1241410s);

4 T1241410;

for i := 1 to # T1241410 do

ss 1= [1,2,4, 14, 10]712414100],

cst[prodim(1, ts, ss)] := ss;
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end for;

m:=0);

for iin [1 .. 672] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1241410s);

N1241411:=Stabiliser(N,[1,2,4,14,11]);
S:=[1,2,4,14,11};

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[14]*ts[11]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSS[i])[4]] *ts[Rep(SSS[i]) [5]]
then print SSSIiJ;

end if; end for; end for;
N1241411s:=N1241411;

# N1241411s;
T1241411:=Transversal(N,N1241411s);
4 T1241411;

fori:= 1 to # T1241411 do

ss = [1,2,4, 14, 11]712414110],
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]

then m:=m+1; end if; end for; m;
Orbits(N1241411s);

N1241412:=Stabiliser(N,[1,2,4,14,12]);
S:=[1,2,4,14,12);
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SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[14]*ts[12]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]] *ts[Rep(SSS|i]) 3]
*ts[Rep(SSS[i]) [4]]*ts[Rep(SSSIi]) [5]]

then print SSSIiJ;

end if; end for; end for;
N1241412s:=N1241412;

# N1241412s;
T1241412:=Transversal(N,N1241412s);

4 T1241412;

fori:=1to # T1241412 do

ss = [1,2,4, 14, 12)T12414120],

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]

then m:=m-+1; end if; end for; m;
Orbits(N1241412s);

N1241413:=Stabiliser(N,[1,2,4,14,13]);

S:=[1,2,4,14,13);

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[14]*ts[13]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i])[3]]
*ts[Rep(SSS[i])[4]]*ts[Rep(SSSi]) [5]]

then print SSSIiJ;

end if; end for; end for;
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N1241413s:=N1241413;

4 N1241413s;
T1241413:=Transversal(N,N1241413s);
4 T1241413;

fori:= 1 to # T1241413 do

ss = [1,2,4, 14, 13]712414130],
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1241413s);

N1241415:=Stabiliser(N,[1,2,4,14,15]);
S:=[1,2,4,14,15);

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[14]*ts[15]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSSIi]) [4]]*ts[Rep(SSS[i])[5]]

then print SSSIiJ;

end if; end for; end for;
N1241415s:=N1241415;

4 N1241415s;
T1241415:=Transversal(N,N1241415s);

4 T1241415:

fori:= 1 to # T1241415 do

ss 1= [1,2,4, 14, 15712414150,

cst[prodim(1, ts, ss)] := ss;

end for;
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m:=0;
foriin [1 .. 672] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;

Orbits(N1241415s);

N129151:=Stabiliser(N,[1,2,9,15,1]);
S:=[1,2,9,15,1];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[9]*ts[15]*ts[1]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSSIi]) [4]]*ts[Rep(SSS[i])[5]]
then print SSSIiJ;

end if; end for; end for;
N129151s:=N129151;

4 N129151s;
T129151:=Transversal(N,N129151s);
4 T129151;

fori:= 1 to # T129151 do

ss = [1,2,9, 15, 1]71291510
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N129151s);

N129152:=Stabiliser(N,[1,2,9,15,2]);
S:=[1,2,9,15,2];
SS:=S5N:



SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[9]*ts[15]*ts[2]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSSIi]) [4]]*ts[Rep(SSS[i])[5]]

then print SSSIiJ;

end if; end for; end for;
N129152s:=N129152;

4 N129152s;
T129152:=Transversal(N,N129152s);

4 T129152:

fori:=1to # T129152 do

ss = [1,2,9, 15, 27129152l

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstli] ne [ |

then m:=m+1; end if; end for; m;
Orbits(N129152s);

N129153:=Stabiliser(N,[1,2,9,15,3]);
S:=[1,2,9,15,3];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[9]*ts[15]*ts[3]
eq g*ts[Rep(SSSIi])[1]]*ts[Rep(SSSIi])[2]]*ts[Rep(SSS[i] ) [3]]
*ts[Rep(SSS[i])[4]]*ts[Rep(SSS[i]) [5]]

then print SSSJiJ;

end if; end for; end for;
N129153s:=N129153;
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4 N129153s:;
T129153:=Transversal(N,N129153s);
4 T129153:

fori:=1to # T129153 do

ss = [1,2,9, 15, 3]7129153l
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if csti] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N129153s);

N129154:=Stabiliser(N,[1,2,9,15,4]);
S:=[1,2,9,154];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[9]*ts[15]*ts[4]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]*ts[Rep(SSSIi])[3]]

*ts[Rep(SSSIi]) [4]]*ts[Rep(SSS[i])[5]]
then print SSSIiJ;

end if; end for; end for;
N129154s:=N129154;

# N129154s;
T129154:=Transversal(N,N129154s);
4 T129154;

fori:=1 to # T129154 do

ss = [1,2,9, 15, 4712915401
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

216



foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N129154s);

N1291510:=Stabiliser(N,[1,2,9,15,10]);
S:=(1,2,9,15,10];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[9]*ts[15]*ts[10]
eq g*ts[Rep(SSSi])[1]]*ts[Rep(SSSi])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSS[i])[4]]*ts[Rep(SSS[]) [5]]
then print SSSIiJ;

end if; end for; end for;
N1291510s:=N1291510;

# N1291510s;
T1291510:=Transversal(N,N1291510s);
# T1291510;

fori:= 1 to # T1291510 do

ss = [1,2,9, 15, 10]712915100,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

for iin [1 .. 672] do if cst[i] ne [ ]

then m:=m+1; end if; end for; m;
Orbits(N1291510s);

N1291513:=Stabiliser(N,[1,2,9,15,13]);
S:=[1,2,9,15,13];

SS:=S5N:

SSS:=Setseq(SS);
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foriin [1 .. # SS] do

fodo if ts[1]*ts[2]*ts[9]*ts[15]*ts[13]

eq g*ts[Rep(SSSi])[1]]*ts[Rep(SSSi])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSS[i])[4]]*ts[Rep(SSS[i]) [5]]
then print SSSIiJ;

end if; end for; end for;
N1291513s:=N1291513;

4 N1291513s:
T1291513:=Transversal(N,N1291513s);
4 T1291513;

for i :=1 to # T1291513 do

ss = [1,2,9, 15, 13]71291513l
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

for iin [1 .. 672] do if cstli] ne [ ]

then m:=m+1; end if; end for; m;
Orbits(N1291513s);

N131111:=Stabiliser(N,[1,3,1,11,1]);
S:=[1,3,1,11,1];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[1]*ts[11]*ts[1]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSi])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSS[i])[4]] *ts[Rep(SSS[i]) [5]]

then print SSSIiJ;

end if; end for; end for;
N131111s:=N131111;

4 N131111s;

218



T131111:=Transversal(N,N131111s);
4 T131111;

fori:=1 to # T131111 do

ss = [1,3, 1,11, 1]T3111l,
cst[prodim(1, ts, ss)] := ss; end for;
m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N131111s);

N135111:=Stabiliser(N,[1,3,5,11,1]);

S:=[1,3,5,11,1];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[3]*ts[5]*ts[11]*ts[1]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSSIi])[4]]*ts[Rep(SSS]i])[5]
then print SSSIiJ;

end if; end for; end for;
N135111s:=N135111;

4 N135111s;
T135111:=Transversal(N,N135111s);
# T135111;

fori:=1 to # T135111 do

ss = [1,3,5, 11, 1]7135111l

cst[prodim(1, ts, ss)] := ss;

e——

end for;
m:=0;
for iin [1 .. 672] do if cstli] ne [ |

then m:=m+1; end if; end for; m;
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Orbits(N135111s);

N135112:=Stabiliser(N,[1,3,5,11,2]);
S:=[1,3,5,11,2];

SS:=5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[5]*ts[11]*ts[2]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSSIi]) [4]]*ts[Rep(SSS[i])[5]]
then print SSSIiJ;

end if; end for; end for;
N135112s:=N135112;

4 N135112s;
T135112:=Transversal(N,N135112s);
# T135112;

fori:=1 to # T135112 do

ss = [1,3,5,11,2]71351120;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N135112s);

N135114:=Stabiliser(N,[1,3,5,11,4]);
S:=[1,3,5,11,4];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[5]*ts[11]*ts[4]



eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
*ts[Rep(SSS[i]) [4]] *ts[Rep(SSSi]) [5]]
then print SSS[iJ;

end if; end for; end for;
N135114s:=N135114;

# N135114s;
T135114:=Transversal(N,N135114s);
4 T135114;

fori:= 1 to # T135114 do

ss = [1,3,5, 11, 47135114l
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 672] do if cstli] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N135114s);

N1351114:=Stabiliser(N,[1,3,5,11,14]);
S:=[1,3,5,11,14];

SS:=S¥:

SSS:=Setseq(SS); for iin [1.. # SS| do

for g in IN do if ts[1]*ts[3]*ts[5]*ts[11]*ts[14]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSSi]) [3]]
*ts[Rep(SSS[i]) [4]]*ts[Rep(SSSIi]) [5]]

then print SSSIiJ;

end if; end for; end for;
N1351114s:=N1351114;

4 N1351114s;
T1351114:=Transversal(N,N1351114s);

4 T1351114;

fori:=1to # T1351114 do
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ss := [1,3,5, 11, 14]713511140],
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;
Orbits(N1351114s);

N1351115:=Stabiliser(N,[1,3,5,11,15]);
S:=[1,3,5,11,15];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[3]*ts[5]*ts[11]*ts[15]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
“ts[Rep(SSS[l) 4]} *ts[Rep(SSSi]) 5]
then print SSSIiJ;

end if; end for; end for;
N1351115s:=N1351115;

# N1351115s;
T1351115:=Transversal(N,N1351115s);
4 T1351115;

fori:=1to # T1351115 do

ss 1= [1,3,5,11, 15713511150
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 672] do if cstli] ne [ ]

then m:=m+1; end if; end for; m;

Orbits(N1351115s);
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Appendix C

Magma Work for
(10 x 10) " ((3 x 4) : 2)

S:=Sym(15);

we=S!(1, 2, 6, 3, 8, 14, 10, 7, 12, 11, 15, 13, 5, 9, 4);

yy:=81(2, 7, 8, 9)(3, 10, 5, 11)(4, 12, 13, 6);

N:=sub< S|zz,yy >;

# N;

Stabiliser(N,1);

G< z,y,t >:= Group< z,y, t|yt,y P x 2 2xy*x a1 12 (t,y), (y L xa L xt)t >;
# G

f,G1k:=CosetAction(G,sub< G|z,y >); IN:=sub< G1|f(x), f(y) >;
CompositionFactors(G1);

# DoubleCosets(G,sub< G|z,y >, sub< G|z, y >);

DoubleCosets(G,sub< G|z,y >, sub< Glz,y >);

NN< a,b >:= Group< a, b|b*, b~ xa 2 xbxa~! >; Sch:=SchreierSystem(NN,sub<
NN|Id(NN) >);

ArrayP:=[Id(N): iin [1 .. 60]];

foriin [2 .. 60] do

P:=[Id(N): lin [1 .. # Schli]]];

for j in [1..# Schli]] do
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if Eltseq(Schl[i])[j] eq 1 then P[j]:=xx; end if;

if Eltseq(Sch[i])[j] eq —1 then P[j:=zx~!; end if;
if Eltseq(Schl[i])[j] eq 2 then P[j]:=yy; end if;

if Eltseq(Sch[i])[j] eq —2 then P[j:=yy~!; end if;
end for;

PP:=Id(N);

forkin [1 .. # P] do

PP:=PP*P[k]; end for;

ArrayP[i]:=PP

; end for;

for iin [1 .. 60] do if ArrayP[i] eq N!(2, 7, 8, 9)(3, 10, 5, 11)(4, 12, 13, 6)
then Schlil;

end if; end for;

prodim := function(pt, Q, I)

v:=pt;

foriin I do

Vi (@D,
end for;
return v;

end function;

cst:=[null : iin [1 .. Index(G,sub< G|z,y >)]]



where null is [Integers( ) | |;
fori:=1to 15 do
cst[prodim(1, ts, [i])]:=[i];

end for;

m:=0;

for iin [1 .. 40] do if cst[i] ne [ ]

then m:=m+1; end if; end for; m;

N1:=Stabiliser(N,1);
S:=[1];

SS:=SN:
SSS:=Setseq(SS);
foriin [1 .. # SS| do
for g in IN do if ts[1]
eq g*ts[Rep(SSS[i])[1]]
then print SSSJiJ;

end if; end for; end for;
N1s:=N1;

# Nls;
T1:=Transversal(N,N1s);
# T1;

Orbits(N1s);

N114:=Stabiliser(N,[1,14]);
S:=[1,14];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[14]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]

then print SSSJiJ;
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end if; end for; end for;
N114s:=N114;

# N114s;
T114:=Transversal(N,N114s);

4 T114;

fori:=1to 15 do

cst[prodim(1, ts, [i])]:=l[i];

end for;

m:=0;

for iin [1..40] do if cst[i] ne [ |
then m:=m-+1; end if; end for; m;
Orbits(N114s);

for m,n in IN do if ts[1]*ts[14] eq m * (ts[1])"

then m,n; end if; end for;

foriin [1 .. 30] do i, cst[i]; end for;

N115:=Stabiliser(N,[1,15]);
S:=[1,15];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[15]
eq g*ts[Rep(SSSi])[1]}*ts[Rep(SSS[i])[2]]
then print SSSIiJ;

end if; end for; end for;
N115s:=N115:

4 N115s;
T115:=Transversal(N,N115s);
# T115;

fori:=1to # T115 do
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ss := [1,15]71150;

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1..40] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N115s);

for m,n in IN do if ts[1]*ts[15] eq m * (ts[1] * ts[14])"

then m,n; end if; end for;

N12:=Stabiliser(N,[1,2]);
S:=[1,2];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
then print SSSIiJ;

end if; end for; end for;
N12s:=N12;

# N12s;
T12:=Transversal(N,N12s);

# T12;

fori:=1to # T12 do

ss = [1,2]7120,

cst[prodim(1, ts, ss)] := ss;
end for;

m:=0);

for i in [1..40] do if cstli] ne [ ]

then m:=m+1; end if; end for; m;

227



228

N13:=Stabiliser(N,[1,3]);
S:=[1,3];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[3]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSi]) [2]]
then print SSSIiJ;

end if; end for; end for;
N13s:=N13;

# N13s;
T13:=Transversal(N,N13s);

# T13;

fori:=1to # T13 do

ss .= [1,3]7130;

cst[prodim(1, ts, ss)| := ss;

end for;

m:=0;

for iin [1 .. 40] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N13s);

N14:=Stabiliser(N,[1,4]);

S:=[14];

SS:=5%;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[4]

eq g*ts[Rep(SSS[) [1]]*ts[Rep(SSS[l) 2]
then print SSSIiJ;

end if; end for; end for;



N14s:=N14;

# N14s;
T14:=Transversal(N,N14s);

4 T14;

fori:=1to # T14 do

ss 1= [1,4]T0;

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 40] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;
Orbits(N14s);

N1141:=Stabiliser(N,[1,14,1]);
S:=[1,14,1];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[14]*ts][1]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS]) 3]

then print SSSIiJ;

end if; end for; end for;
N1141s:=N1141;

# N1141s;
T1141:=Transversal(N,N1141s);
4 T1141;

fori:=1to # T1141 do

ss = [1,14, 1]711410
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;
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for iin [1 .. 40] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1141s);

N1142:=Stabiliser(N,[1,14,2]);
S:=[1,14,2];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[14]*ts|2]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]] *ts[Rep(SSS[i]) 3]

then print SSSIiJ;

end if; end for; end for;
N11425:=N1142:

# N1142s;
T1142:=Transversal(N,N1142s);
# T1142;

fori:=1to # T1142 do

ss 1= [1, 14, 2]7114200,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 40] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;

Orbits(N1142s);

N121:=Stabiliser(N,[1,2,1]);
S:=[1,2,1];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do
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for g in IN do if ts[1]*ts[2]*ts][1]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
then print SSS[iJ;

end if; end for; end for;
N121s:=N121;

# N121s;
T121:=Transversal(N,N121s);

4 T121:

fori:=1to # T121 do

ss = [1,2,1)7200,

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 40] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N121s);

N123:=Stabiliser(N,[1,2,3]);
S:=[1,2,3];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts][3]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i])[3]]
then print SSSIiJ;

end if; end for; end for;
N123s:=N123:

4 N123s;
T123:=Transversal(N,N123s);
# T123;

fori:=1to # T123 do



ss 1= [1,2, 371230,

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 40] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;
Orbits(N123s);

N124:=Stabiliser(N,[1,2,4]);
S:=[1,2,4];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[4]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSSi]) 3]

then print SSSJiJ;

end if; end for; end for;
N124s:=N124;

# N124s;
T124:=Transversal(N,N124s);
# T124;

fori:=1to # T124 do

ss = [1,2,4)712400,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 40] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N124s);

N125:=Stabiliser(N,[1,2,5]);
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S:=[1,2,5];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts][5]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS[]) [3]]
then print SSSIiJ;

end if; end for; end for;
N125s:=N125;

# N125s;
T125:=Transversal(N,N125s);

# T125;

fori:=1to # T125 do

ss 1= [1,2, 57120,

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 40] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;

Orbits(N125s);

N126:=Stabiliser(N,[1,2,6]);

S:=[1,2,6];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. #SS] do

for g in IN do if ts[1]*ts[2]*ts[6]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i])[3]]
then print SSSJiJ;

end if; end for; end for;

N126s:=N126;



# N126s;
T126:=Transversal(N,N126s);
# T126;

fori:=1 to # T126 do

ss .= [1,2,6]71260;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 40] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N126s);

N127:=Stabiliser(N,[1,2,7]);
S:=[1,2,7];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts]7]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSSi]) 3]

then print SSSIiJ;

end if; end for; end for;
N127s:=N127;

4 N127s:
T127:=Transversal(N,N127s);
4 T127:

fori:= 1 to # T127;
cst[prodim(1, ts, ss)] := ss;
end for;

m:=0;

for i in [1..40] do if cst[i] ne | |

then m:=m+1; end if; end for; m;

234



235

Orbits(N127s);

N128:=Stabiliser(N,[1,2,8]);
S:=[1,2,8];

SS:=5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts]§]
eq g*ts[Rep(SSSi])[1]]*ts[Rep(SSSIi])[2]]*ts[Rep(SSS[i] ) [3]]
then print SSSIiJ;

end if; end for; end for;
N128s:=N128;

# N128s;
T128:=Transversal(N,N128s);
4 T128:;

fori:=1to # T128 do

ss 1= [1,2, 871280,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

foriin [1 .. 40] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N128s);

N129:=Stabiliser(N,[1,2,9]);

S:=[1,2,9];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[9]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i])[3]]
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then print SSSIiJ;

end if; end for; end for;
N129s:=N129;

# N129s;
T129:=Transversal(N,N129s);
# T129;

fori:=1to # T129 do

ss = [1,2,9)71290,
cst[prodim(1, ts, ss)] := ss;
end for;

m:=0;

for i in [1..40] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N129s);

N1210:=Stabiliser(N,[1,2,10]);
S:=[1,2,10];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[10]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
then print SSSIiJ;

end if; end for; end for;
N1210s:=N1210;

# N1210s;
T1210:=Transversal(N,N1210s);
4 T1210;

fori:=1 to # T1210 do

ss 1= [1,2,10]712100,

cst[prodim(1, ts, ss)] := ss;



end for;

m:=0);

for i in [ 1.. 40] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1210s);

N1211:=Stabiliser(N,[1,2,11]);

S:=[1,2,11];

SS:=SN:

SSS:=Setseq(SS);

for iin [1 .. # SS] do for g in IN do if ts[1]*ts[2]*ts[11]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS[]) 3]
then print SSSIiJ;

end if; end for; end for;

N1211s:=N1211;

# N1211s;

T1211:=Transversal(N,N1211s);

4T1211;

fori:=1to # T1211 do

ss = [1,2, 11]7121l

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

for iin [1 .. 40] do if cst[i] ne [ ]

then m:=m+1; end if; end for; m;

Orbits(N1211s);

N1212:=Stabiliser(N,[1,2,12]);
S:=[1,2,12];

SS:=5N:

SSS:=Setseq(SS);
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foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[12]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS[i]) 3]
then print SSSIiJ;

end if; end for; end for;
N1212s:=N1212;

# N1212s;
T1212:=Transversal(N,N1212s);
4 T1212:

fori:=1to # T1212 do

ss 1= [1,2,12]7121200,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 40] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;

Orbits(N1212s);

N1213:=Stabiliser(N,[1,2,13]);
S:=[1,2,13];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[13]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
then print SSSIiJ;

end if; end for; end for;
N1213s:=N1213;

4 N1213s;
T1213:=Transversal(N,N1213s);
4 T1213;



fori:=1to # T1213 do

ss = [1,2,13]71213l;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 40] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1213s);

N1214:=Stabiliser(N,[1,2,14]);
S:=[1,2,14];

SS:=8%;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[14]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSSIi]) [3]]

then print SSSIiJ;

end if; end for; end for;
N1214s:=N1214;

# N1214s;
T1214:=Transversal(N,N1214s);
# T1214;

fori:=1to #T1214 do

ss 1= [1,2, 14]7121400,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 40] do if cstli] ne []
then m:=m+1; end if; end for; m;

Orbits(N1214s);
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N1215:=Stabiliser(N,[1,2,15));
S:=[1,2,15];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. #SS] do

for g in IN do if ts[1]*ts[2]*ts[15]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS[i]) [3]]
then print SSSIiJ;

end if; end for; end for;
N1215s:=N1215;

# N1215s;
T1215:=Transversal(N,N1215s);
4 T1215;

fori:=1to # T1215 do

ss = [1,2, 15|72l
cst[prodim(1, ts, ss)| := ss;

end for;

m:=0;

for iin [1 .. 40] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1215s);

N131:=Stabiliser(N,[1,3,1]);

S:=[1,3,1];

SS:=5%;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[1]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]] *ts[Rep(SSS[i]) 3]
then print SSSIiJ;

end if; end for; end for;



N131s:=N131;

# N13l1s;
T131:=Transversal(N,N131s);
# T131,

fori:=1to # T131 do

ss = [1,3,1]71310,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 40] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;

Orbits(N131s);

N132:=Stabiliser(N,[1,3,2]);
S:=[1,3,2];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[3]*ts[2]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSSi]) 3]

then print SSSIiJ;

end if; end for; end for;
N132s:=N132;

# N132s;
T132:=Transversal(N,N132s);
4 T132;

fori:=1to # T132 do

ss = [1,3,2]7320,
cst[prodim(1, ts, ss)] := ss;
m:=0;

foriin [1 .. 40] do if cstli] ne [ ]
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then m:=m+1; end if; end for; m;

Orbits(N132s);

N134:=Stabiliser(N,[1,3,4]);
S:=[1,3,4];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[3]*ts[4]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSSi]) 3]

then print SSSIiJ;

end if; end for; end for;
N134s:=N134;

# N134s;
T134:=Transversal(N,N134s);
# T134;

fori:=1to # T134 do

ss = [1,3,4]T1340;
cst[prodim(1, ts, ss)] := ss;
end for;

m:=0;

for iin [ 1.. 40] do if cst[i] ne [ |

then m:=m+1; end if; end for; m;

Orbits(N134s);

N135:=Stabiliser(N,[1,3,5]);
S:=[1,3,5];

SS:=S¥:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[5]

242



243

eq g*ts[Rep(SSSi])[1]]*ts[Rep(SSSIi])[2]]*ts[Rep(SSS[i] ) [3]]
then print SSSIiJ;

end if; end for; end for;
N135s:=N135;

4 N135s:
T135:=Transversal(N,N135s);

4 T135:

fori:=1to # T135 do

ss 1= [1,3, 57130,

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 40] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N135s);

N136:=Stabiliser(N,[1,3,6]);
S:=[1,3,6];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[3]*ts[6]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i])[3]]
then print SSSIiJ;

end if; end for; end for;
N136s:=N136;

# N136s;
T136:=Transversal(N,N136s);
4 T136:

fori:=1 to # T136 do

ss = [1,3,6)73600,



cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 40] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N136s);

N137:=Stabiliser(N,[1,3,7]);
S:=[1,3,7];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts|7]
eq g*ts[Rep(SSSi])[1]]*ts[Rep(SSSIi])[2]]*ts[Rep(SSS[i] ) [3]]
then print SSSIiJ;

end if; end for; end for;
T127:=Transversal(N,N127s);

# T127,;

fori:=1to # T127 do

ss = [1,2, 7],

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

for iin [1 .. 40] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N137s);

N138:=Stabiliser(N,[1,3,8]);
S:=[1,3,8];

SS:=S5N:

SSS:=Setseq(SS);
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foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts]§]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS[i]) 3]
then print SSSIiJ;

end if; end for; end for;
N138s:=N138;

4 N138s;
T138:=Transversal(N,N138s);

# T138;

fori:=1to # T138 do

ss 1= [1,3,8]71380,

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

foriin [1 .. 40] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;

Orbits(N138s);

N139:=Stabiliser(N,[1,3,9]);
S:=[1,3,9];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[3]*ts[9]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
then print SSSIiJ;

end if; end for; end for;
N139s:=N139;

# N1309s;
T139:=Transversal(N,N139s);
4 T139;



fori:=1to # T139 do

ss = [1,3,9)71390,

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 40] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N139s);

N1310:=Stabiliser(N,[1,3,10]);
S:=[1,3,10];

SS:=5%;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[10]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSSIi]) [3]]

then print SSSIiJ;

end if; end for; end for;
N1310s:=N1310;

4 N1310s;
T1310:=Transversal(N,N1310s);
# T1310;

fori:= 1 to # T1310 do

ss 1= [1,3,10]7131001,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 40] do if cstli] ne []
then m:=m+1; end if; end for; m;

Orbits(N1310s);
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N1311:=Stabiliser(N,[1,3,11]);
S:=[1,3,11];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[3]*ts[11]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS[i]) [3]]
then print SSSIiJ;

end if; end for; end for;
N1311s:=N1311;

# N1311s;
T1311:=Transversal(N,N1311s);
4 T1311;

fori:= 1 to # T1311 do

ss = [1,3, 11]7131L
cst[prodim(1, ts, ss)| := ss;

end for;

m:=0;

for iin [1 .. 40] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1311s);

N1312:=Stabiliser(N,[1,3,12]);

S:=[1,3,12];

SS:=5%;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[12]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]] *ts[Rep(SSS[i]) 3]
then print SSSIiJ;

end if; end for; end for;



N1312s:=N1312;

# N1312s;
T1312:=Transversal(N,N1312s);
# T1312;

fori:=1to # T1312 do

ss :=[1, 3, 12]713120,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 40] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;

Orbits(N1312s);

N1313:=Stabiliser(N,[1,3,13]);
S:=[1,3,13];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[3]*ts[13]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]]*ts[Rep(SSS]) 3]

then print SSSIiJ;

end if; end for; end for;
N1313s:=N1313;

# N1313s;
T1313:=Transversal(N,N1313s);
4 T1313:

fori:=1to # T1313 do

ss = [1,3,13];

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;
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for iin [1 .. 40] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1313s);

N1314:=Stabiliser(N,[1,3,14]);
S:=[1,3,14];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[3]*ts[14]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]] *ts[Rep(SSS[i]) 3]

then print SSSIiJ;

end if; end for; end for;
N1314s:=N1314;

4 N1314s;
T1314:=Transversal(N,N1314s);
4 T1314:

fori:=1to # T1314 do

ss 1= [1,3, 14]7131400,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 40] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;

Orbits(N1314s);

N1315:=Stabiliser(N,[1,3,15));
S:=[1,3,15];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do
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for g in IN do if ts[1]*ts[3]*ts[15]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i]) [3]]
then print SSS[iJ;

end if; end for; end for;
N1315s:=N1315;

4 N1315s;
T1315:=Transversal(N,N1315s);
4 T1315:

fori:= 1 to # T1315 do

s = [1,3, 15713150,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 40] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N1315s);

N114114:=Stabiliser(N,[1,14,1,14));
S:=[1,14,1,14];

SS:=S5%:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[14]*ts[1]*ts[14]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]]*ts[Rep(SSS[i])[3]]
*ts[Rep(SSS[i]) [4]]

then print SSSIiJ;

end if; end for; end for;
N114114s:=N114114;

# N114114s;
T114114:=Transversal(N,N114114s);
4 T114114:
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fori:=1to # T114114 do

ss = [1,14, 1, 14]71141140,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 40] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N114114s);

N114115:=Stabiliser(N,[1,14,1,15]);
S:=[1,14,1,15];

SS:=S5V;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do

if ts[1]*ts[14]*ts[1]*ts[15]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i][2]]*ts[Rep(SSS[i[3]]

*ts[Rep(SSSIi])[4]]

then print SSSIiJ;

end if; end for; end for;
N114115s:=N114115;

4 N114115s;
T114115:=Transversal(N,N114115s);
4 T114115;

fori:= 1 to # T114115 do

ss = [1, 14, 1, 157141150,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 40] do if cst[i] ne [ |

then m:=m+1; end if; end for; m;
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Orbits(N114115s);

N11412:=Stabiliser(N,[1,14,1,2]);
S:=[1,14,1,2];

SS:=5N:

SSS:=Setseq(SS);

foriin [1 .. #SS] do

for g in IN do if ts[1]*ts[14]*ts[1]*ts[2]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i])[2]] *ts[Rep(SSS[i])[3]]*ts[Rep(SSS[i]) [4]]
then print SSSIiJ;

end if; end for; end for;
N11412s:=N11412;

4 N11412s;
T11412:=Transversal(N,N11412s);
4 T11412;

fori:=1to # T11412 do

ss 1= [1,14,1,2]T114120;
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

foriin [1 .. 40] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N11412s);

N11413:=Stabiliser(N,[1,14,1,3]);

S:=[1,14,1,3];

SS:=S¥;

SSS:=Setseq(SS);

for iin [1 .. # SS] do

for g in IN do if ts[1]*ts[14]*ts[1]*ts[3]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSS[i]) [2]] *ts[Rep(SSS[i])[3]]*ts[Rep(SSSIi])[4]



then print SSSIiJ;

end if; end for; end for;
N11413s:=N11413;

# N11413s;
T11413:=Transversal(N,N11413s);
# T11413;

fori:=1to # T11413 do

ss = [1,14, 1, 3]T114130
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 40] do if cst[i] ne [ |
then m:=m+1; end if; end for; m;
Orbits(N11413s);

N11414:=Stabiliser(N,[1,14,1,4]);
S:=[1,14,1,4];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[14]*ts[1]*ts[4]
eq g*ts[Rep(SSS[i]) [1]]*ts[Rep(SSS[i]) [21] *ts[Rep(SSS[i])[3]]*ts[Rep(SSS[i])[4]]

then print SSSIiJ;

end if; end for; end for;
N11414s:=N11414;

# N11414s;
T11414:=Transversal(N,N11414s);
# T11414;

fori:=1 to # T11414 do

ss = [1,14, 1, 4] 114140,

cst[prodim(1, ts, ss)] := ss;
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end for;

m:=0);

for iin [1 .. 40] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N11414s);



Appendix D

Magma Work for Sym(15)

S:=Sym(15);

xx := S!(1, 2, 6, 3, 8, 14, 10, 7,
12, 11, 15, 13, 5, 9, 4);

yy = S!1(2, 7, 8,9)(3, 10, 5, 11)
(4, 12, 13, 6);

N:=sub< S|zz,yy >;

# N;

255

G< z,y,t > = Group< z,y, t{y*, y ' xa2xyxa™', 12, (ty), (y L xa k), (2 %

)t >;

# G;

f,G1,k := CosetAction(G,sub< G|z,y >);

IN := sub< G1|f(z), f(y) >;
CompositionFactors(G1);

# DoubleCosets(G,sub< G|z, y >sub< G|z,y >);
DoubleCosets(G,sub< G|z,y >, sub< Glz,y >);
NNja,b;, := Group< a,b|b*, b=t xa 2 b* a™t >;
Sch:=SchreierSystem(NN,subjNN—Id(NN), );
ArrayP := [Id(N): iin [1 .. 60]];

for iin [2 .. 60] do

P:=[Id(N): 1 in [1..# Schli]]];



256

for j in [1..# Schli]] do

if Eltseq(Schl[i])[j] eq 1 then P[j:=xx; end if;

if Eltseq(Sch[i])[j] eq —1 then P[j]:=zz~'; end if;
if Eltseq(Schl[i])[j] eq 2 then P[j]:=yy; end if;

if Eltseq(Sch[i])[j] eq —2 then P[j:=yy~"; end if;
end for;

PP:=Id(N);

for k in [1..# P] do
PP:=PP*P[k]; end for;
ArrayPl[i]:=PP;

end for;

for iin [1..60] do if ArrayP[i] eq
NI(2, 7, 8, 9)(3, 10, 5, 11)(4, 12, 13, 6)
then Schlif;

end if; end for;

prodim := function(pt, Q, I)
v:=pt;

foriin I do

Vi (@i,

end for;

return v;

end function;

ts := [ Id(G1): iin [1 .. 15] |; ts[1]:=f(t); ts[2]:=f(¢"); ts[3]:=f(t"");

(
ts[12]:=f(¢"");ts[13]:=f("");
ts[14]:=f(t*"); ts[15]:=f(t""");
cst := [null : iin [1 .. Index(G,sub< G|z,y >)]]

where null is [Integers( ) | |;



fori:=1to 15 do

cst[prodim(1, ts, [i])]:=l[i];

end for;

m:=0; for iin [1 .. 8] do if cstli] ne []

then m:=m+1; end if; end for; m;

N1:=Stabiliser(N,1);

S:=[1];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]

eq g*ts[Rep(SSi])[1]]

then print SSSIiJ;

end if; end for; end for;
N1s:=N1;

# Nls;
T1:=Transversal(N,N1s);

# T1;

fori:=1to 15 do
cst[prodim(1, ts, [i])]:=[i];
end for;

m:=0; for iin [1 .. 8] do if cstl[i] ne ||
then m:=m+1; end if; end for; m;
T1 := Transversal(N,N1s);
fori:=1to # T1 do

SS = [1]71l;

cst[prodim(1, ts, SS)] := SS;
end for;

m:=0;

foriin [1 .. 8] do if cst[i] ne [ | then m:=m+1;
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end if; end for; m;
Orbits(N1s);

N12:=Stabiliser(N,[1,2]);

S:=[1,2];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
then print SSSIiJ;

end if; end for; end for;

N12s:=N12;

# N12s;

T12:=Transversal(N,N12s);

# T12;

fori:=1to # T12 do

ss = [1,2]71200,

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0; for iin [1 .. 8] do if cstli] ne []
then m:=m+1; end if; end for; m;
Orbits(N12s);

N14:=Stabiliser(N,[1,4]);

S:=[1,4];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[4]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
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then print SSSIiJ;

end if; end for; end for;
N14s:=N14;

# N14s;
T14:=Transversal(N,N14s);
# T14;

fori:=1to # T14 do

ss = [1,4]71400;
cst[prodim(1, ts, ss)] := ss;
end for;

m:=0; for i in [1 .. 8] do if cst[i] ne [ |

then m:=m+1; end if; end for; m;

N121:=Stabiliser(N,[1,2,1]);
S:=[1,2,1];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts][1]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSi])[2]]
*ts[Rep(SSSIi])[3]]

then print SSSIiJ;

end if; end for; end for;
N121s:=N121;

# N121s;
T121:=Transversal(N,N121s);
# T121;

fori:=1to # T121 do

ss = [1,2,1)T12100,
cst[prodim(1, ts, ss)] := ss;

end for;



m:=0;
foriin [1 .. 8] do if cstli] ne [ ]
then m:=m-+1; end if; end for; m;

Orbits(N121s);

N124:=Stabiliser(N,[1,2,4]);
S:=[1,2,4];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[4]
eq g*ts[Rep(SSS])[1]}*ts[Rep(SSS[i])[2]]
*ts[Rep(SSSIi])[3]]

then print SSSIiJ;

end if; end for; end for;
N124s:=N124;

# N124s;
T124:=Transversal(N,N124s);
# T124;

Orbits(N124s);
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Appendix E

Magma Work for Sg

S:=Sym(5);

xx:=S!(1, 2, 4, 5, 3);

yy:=S!(2, 4, 3, 5);

N:=sub< S|zz, yy >;

# N;

G< x,y,t > = Group< z,y,tly*, 275y~
)%, (22 )% >;

# G;

f,G1,k:=CosetAction(G,sub< G|z, y >);
IN:=sub< G1|f(x), f(y) >;
CompositionFactors(G1);

# DoubleCosets(G,sub< G|z, y >,sub< G|z,y >);
DoubleCosets(G,sub< G|z,y >, sub< Glz,y >);

1 1 1

xx 2 xyxo L2 (Gy), (T xa x

NN< a,b > := Group< a,b|b*,a™ 5, b7 xa 2 xbxa™t >;
Sch:=SchreierSystem(NN,sub< NN|Id(NN) >);
ArrayP:=[Id(N): i in [1..20]];

for iin [2 .. 20] do

P:=[Id(N): 1 in [1..# Schli]]];

for j in [1..# Schli]] do

if Eltseq(Schl[i])[j] eq 1 then P[j:=xx; end if;



if Eltseq(Sch[i])[j] eq —1 then P[j]:=zz~'; end if;
if Eltseq(Schl[i])[j] eq 2 then P[j]:=yy; end if;

if Eltseq(Schl[i])[j] eq —2 then P[j]:=yy~!; end if;
end for;

PP:=Id(N);

for k in [1..# P] do

PP:=PP*P[k]; end for;

ArrayP[i]:=PP;

end for;

foriin [1 .. 20] do if ArrayP][i]

eq N! (2, 4, 3, 5)

then Schlil;

end if; end for;

prodim := function(pt, Q, I)

v:=pt;

foriin I do

Vi (@D,
end for;
return v;

end function;

ts := [Id(G1): iin [1 .. 5] |;

ts[1]:=f(t); ts[2]:=(t*); ts[3]:=f(tE); ts[d):=F(t); ts[B]:=f(t*");

cst:=[null : iin [1 .. Index(G,sub< G|z, y >)]]
where null is [Integers( ) | |;

fori:=1to 5 do

cst[prodim(1, ts, [i])]:=l[i];

end for;

m:=0; for i in [1 .. 36] do if cstli] ne [ ]

then m:=m+1; end if; end for; m;

N1:=Stabiliser(N,[1]);
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S:=[1];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do

if ts[1] eq g*ts[Rep(SSS[i])[1]]
then print SSSIiJ;

end if; end for; end for;

N1s:=N1;

# Nls;

T1:=Transversal(N,N1s);

# T1;

fori:=1to # T1 do

ss 1= [1]T0;

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;for i in [1 .. 36] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1s);

N12:=Stabiliser(N,[1,2]);
S:=[1,2];

SS:=SN:
SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
then print SSSIiJ;

end if; end for; end for;
N12s:=N12;

# N12s;



T12:=Transversal(N,N12s);

# T12;

fori:=1to # T12 do

ss = [1,2]7120,

cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

foriin [1 .. 36] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N12s);
N121:=Stabiliser(N,[1,2,1]);
S:=[1,2,1];

SS:=S5N:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[1]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSSIi])[3]]

then print SSSIiJ;

end if; end for; end for;
N121s:=N121;

# N121s;
T121:=Transversal(N,N121s);
4 T121;

fori:=1to # T121 do

ss = [1,2,1)71200,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

for iin [1 .. 36] do if cst[i] ne [ |

then m:=m+1; end if; end for; m;
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Orbits(N121s);

N123:=Stabiliser(N,[1,2,3]);
S:=[1,2,3]; SS:=S%;
SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts][3]
eq g*ts[Rep(SSSi])[1]]*ts[Rep(SSS[i]) 2]
*ts[Rep(SSS[i])[3]]

then print SSSIiJ;

end if; end for; end for;
N123s:=N123;

# N123s;
T123:=Transversal(N,N123s);
4 T123;

fori:=1to # T123 do

ss 1= [1,2,3]71230,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0);

foriin [1 .. 36] do if cstli] ne []
then m:=m+1; end if; end for; m;
Orbits(N123s);

N124:=Stabiliser(N,[1,2,4]);

S:=[1,2,4];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[4]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]



*ts[Rep(SSS[i])[3]]

then print SSSIiJ;

end if; end for; end for;
N124s:=N124;

# N124s;
T124:=Transversal(N,N124s);
4 T124;

fori:=1to # T124 do

ss 1= [1,2,4]712400,
cst[prodim(1, ts, ss)] := ss;

end for;

m:=0;

foriin [1 .. 36] do if cstli] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N124s);

N125:=Stabiliser(N,[1,2,5]);
S:=[1,2,5];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[5]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]

*ts[Rep(SSSIi])[3]]

then print SSSIiJ;

end if; end for; end for;
N1255:=N125:

4 N125s;
T125:=Transversal(N,N125s);
4 T125;
T125:=Transversal(N,N125s);
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fori:=1to # T125 do

ss 1= [1,2, 5]7120;
cst[prodim(1, ts, ss)] := ss;
end for;

m:=0;

for iin [1 .. 36] do if cst[i] ne [ ]

then m:=m+1; end if; end for; m;

Orbits(N125s);

N1215:=Stabiliser(N,[1,2,1,5]);
S:=[1,2,1,5];

SS:=SN;

SSS:=Setseq(SS);

foriin [1 .. # SS] do

for g in IN do if ts[1]*ts[2]*ts[1]*ts[5]
eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSSi]) [4]]

then print SSSIiJ;

end if; end for; end for;
N1215s:=N1215;

# N1215s;
T1215:=Transversal(N,N1215s);
# T1215;

for i := 1 to # T1215 do ss := [1,2, 1, 5712150l

cst[prodim(1, ts, ss)] := ss;
end for;
m:=0;

foriin [1 .. 36] do if cstli] ne [ ]

then m:=m+1; end if; end for; m;

Orbits(N1215s);
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N1245:=Stabiliser(N,[1,2,4,5]);
S:=[1,2,4,5];

SS:=SN:

SSS:=Setseq(SS);

foriin [1 .. # SS| do

for g in IN do if ts[1]*ts[2]*ts[4]*ts[5]

eq g*ts[Rep(SSS[i])[1]]*ts[Rep(SSSIi])[2]]
*ts[Rep(SSS[i])[3]]*ts[Rep(SSS|i])[4]
then print SSSIiJ;

end if; end for; end for;
N1245s:=N1245;

4 N1245s:
T1245:=Transversal(N,N1245s);

4 T1245:

fori:=1to # T1245 do ss := [1,2,4, 57124l

cst[prodim(1, ts, ss)| := ss;

P it

end for;

m:=0;

for iin [1 .. 36] do if cst[i] ne [ ]
then m:=m+1; end if; end for; m;
Orbits(N1245s);
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