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ABSTRACT. The full automorphism group of Ug(2) is a group of the form
Us(2):S5. The group Ug(2):S3 has a maximal subgroup 2°:(L3(4):S3) of
order 61931520. In the present paper, we determine the Fischer-Clifford
matrices (which are not known yet) and hence compute the character
table of the split extension 2%:(L3(4):S3).
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1. Introduction

The outer automorphism of the the unitary group Us(2), often referred to
as Flig1, is the symmetric group S3 and thus the full automorphism group of
Us(2) is a group of the form Ug(2):S5 . We found in the ATLAS [7] that the
group Us(2):S3 has a maximal subgroup of the form 2%:(L3(4):S3) and has
order 61931520. We should add here that Ug(2):S5 is a maximal subgroup of
the Conway group Coy.

The Fischer-Clifford matrices method [3] seems generally to have been used
to calculate character tables of many complicated maximal subgroups of spo-
radic simple groups and their automorphism groups; see for example [2, 3, 16,

] and [19]. Recently, the technique of Fischer-Clifford matrices to compute
the character tables of some split group extensions, has been used by Ali [4]
and others, including the author (see [9, 10, 11] and [20]). The Fischer-Clifford
matrices method relies on the fact that every irreducible character of an ex-
tension group G = N - G can be obtained by induction from the inertia groups
of G. Since the character tables of these inertia subgroups are usually much
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larger and more complicated to compute than the character table of G, it suf-
fices to use only the ordinary or projective character tables of the inertia factor
groups H; of G and arithmetical properties of the Fischer-Clifford matrices to
assemble the character table of G.

In the present paper, the author computes the Fischer-Clifford matrices
of 2%:(L3(4):S3) using the properties of these matrices as discussed in [18].
Consequently, the associated character table of 2%:(L3(4):S3) is determined.
Although the computation of the character table of the group 2%:(L3(4):S3)
can be done in the computer algebra systems MAGMA [5] and GAP [21], the
process of constructing the character table of 2%:(L3(4):S3) using the method
of Fischer-Clifford matrices reveals interesting facts about the group itself.

The method of coset-analysis (see [14, 15] and [18]) is used to compute the
conjugacy classes of elements of 2°:(L3(4):53). Let G = N - G be an extension
of N by G, where N is abelian. Then for g € G, we write g for a lifting of
g in G under the natural homomorphism G — G. We consider a coset Ng
for each class representative g of G, writing k for number of orbits of N acting
by conjugation on the coset Ng, and f; for the number of these fused by the
action of {E the Cg(g)}. Note if G is a split extension then § becomes g
since G < G. The order of the centralizer C5(z) for each element z € G in a
conjugacy class [x]g is given by |Cq(z)| = Mcf#j(q” Most of our computations
were carried out with the aid of the computer algebra systems MAGMA and
GAP. Our notation is standard and readers may refer to the ATLAS.

2. Theory of Fischer-Clifford matrices

Since the character table of 2°:(L3(4):S3) will be constructed by means of
its Fischer-Clifford matrices the author will give a brief theoretical background
of this technique.

Let G = N'G be an extension of N by G and 6§ € Irr(N), where Irr(N)
denotes the irreducible characters of N. Define 69 by 69(n) = 0(gng~*) for
g€ Gandn € N and 69 € Irr(N). Let H = {z € G|6" =0} = I5(6) be the
inertia group of § in G then N is normal in H. We say that 6 is extendible to
H if there exists ¢ € Irr(H) such that ¢ |y= 6. If § is extendible to H, then
by Gallagher [13], we have

{¢lp € Irr(H), < ¢ In,0 >#£ 0} = {Bo|8 € Irr(H/N)} .

Let G have the property that every irreducible character of N can be extended
to its inertia group. Now let 61 = 1x,02,--- ,6; be representatives of the orbits
of Gon Irr(N), H; = Ig(¢;), 1 <i < t, ¢; € Irr(H;) be an extension of 6; to
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H; and 3 € Irr(H;) such that N C ker(). Then it can be shown that

Irr(G) = U{MWGM i), N C ker(8)}
=1
= B8 € Irr(Hi/N)}

Hence the irreducible characters of G ‘will be divided into blocks, where each
block corresponds to an inertia group H;.

Let H; be the inertia factor group and ¢; be an extension of 6; to H,;.
Take 6; = 1y as the identity character of N, then H; = G and H; = G. Let
X(g) = {x1,22, -+ ,xsg) } be aset of representatives of the conjugacy classes of
G from the coset Ng whose images under the natural homomorphism G — G
are in [g] and we take 1 = g. We define R(g) = {(4,yx) |1 <14 <t,H;N[g] #
0,1 < k < r} and we note that y; runs over representatives of the conjugacy
classes of elements of H; which fuse into [g] in G. Let {y;, } be the representa-
tives of conjugacy classes of H; that contain yy. Then we define the Fischer-

. . Ce(z;
Clifford matrix M(g) by M(g) = (a’ a; yp)> Where a(Z ) = =3 IgHGEyl)l\QS (y1,.)

with columns indexed by X(g) and rows indexed by R(g) and where Y, is
the summation over all { for which y;, ~ z; in G. Then the partial character

Ci(g) Mi(g)
_ o Ca(g) Ma(g)
table of G on the classes {x1, 2, -+, T } is given by . where
Ci(g) Mi(g)
Mi(g)
. . . Ma(g) |
the Fischer-Clifford matrix M(g) = ) is divided into blocks M;(g)
My(g)

with each block corresponding to an inertia group H; and C;(g) is the partial
character table of H; consisting of the columns corresponding to the classes
Ay
_ Ay
that fuse into [g] in G. Hence the full character table of G will be o
Ay
where A; = [C;(1)M;(1)|Ci(g2) Mi(g2)|---|Ci(gk) Mi(gr)] with {1, g1, g2, ..., gk}
the representatives of conjugacy classes of G. We can also observe that |Irr(G)]
= |Irr(H1)| + [Irr(H2)| +...+ |Irr(Hy)|.
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Let z; € X(g) and define m; = [Cy:Cx(x;)], where Cg = {z € G|z(Ng) =
(Ng)x} is the set stabilizer of Ng in G under the action by conjugation of G
on Ng. Hence Cj < G and it can be shown that N is normal in C3. The
Fischer-Clifford matrix M (g) is partitioned row—wise into blocks, where each
block corresponds to an inertia group. The columns of M(g) are indexed by
X(g) and for each z; € X(g), at the top of the columns of M(g), we write
|Cz(x;)| and at the bottom we write m;. The rows of M(g) are indexed by
R(g) and on the left of each row we write |Cr, (yi)|, where y fuses into [g] in
G. Then in general we can write M (g) with corresponding weights for rows
and columns as follows, where blocks corresponding to the inertia groups are
separated by horizontal lines.

[Ca(z1)] [Cglz2)l - [Cqlze(g)l
I N R I
1 2 ac(9)
ICry WOl | aleyy) 92wy T %l
1 2 c(9)
[CHy (y2)] *(2,y2) HN2y2) T a(2f]y2)
1 2 c(g)
[CH; (y1)l (iry1) RCETD (i)
1 2 c(g)
[CH,; (y2)] @i yg) Aliyg) i,ys)
c(g)
1€, (v1)] a<1t,y1) a%tayl) a(t,q’y1)
1 2 c(9)
[Cr, (y2)] A(t,yo) Ut,yg) a(t,yyg)
m ma Me(g)

The Fischer-Clifford matrix M (g) satisfies the following properties:
) a(l =1forall j ={1,2,..,¢(9)}.
|X ( )I = |R(g)].
J j — ICc (9)]

Z 1 mjag; yk) (i’,y;c) - 5(i7yk),(i’,y§€) \ch(yk)\ IN|.
d Z(Wk €R(g (Lyk) azi,yk) |C, ()| = 0550 |C()]-

(e) M(g) is square and nonsingular.
If N is elementary abelian, then we obtain the following additional properties

of M(g):
1 — 1Cc(9)l
() 00 = 10, o
1
(2) |a4(i,yk)| 2 |a‘zi’yk)|'
(h) af;,,) = (i, (mod p), if [N| = p", for p a prime and n € N .

b

C

N

(a
(
(
(

S~ =

The group G = 2%:(L3(4):53) is a split extension with 2° abelian and there-
fore by Mackey’s theorem [13] each irreducible character of 2° can be extended
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to its inertia group in G. Hence by the above theoretical outline we can fully
determine the character table of G.

3. The conjugacy classes of 2%:(L3(4):S53)

In this section, we apply the method of coset analysis, as discussed in [18], to
determine the conjugacy classes of elements of 2°:(L3(4):S3). Firstly, the group
G = 2%:(L3(4):S3) is represented as a permutation group acting on 693 points
inside U = Ug(2):S53 using Wilson’s online ATLAS of Group Representations
[23]. Also, with the aid of MAGMA, we determined the specification G =
Ny (2%) = N(2421B210C2s80). Note that of the 511 cyclic subgroups of 2°
(neglecting the identity subgroup), 21 contain the class 24, 210 contain the
class 2B, and 280 contain the class 2C of U.

Since 2%:(L3(4):S3) is represented as a permutation group, the MAGMA
commands "M:= GModule(G,2?)” and "M:Maximal” are used to represent
L3(4):S3 as a matrix group of dimension 9 over the Galois field GF(2). The
generators g; and go of L3(4):S3, with respective orders of 4 and 6, are as
follows:

00 1 1 0 1 0 1 0 1 0 1 0 0 0 0 0 O
00 1 1 0 0 0 0 1 1 1 0 1 0 1 0 1 0
1 0 0 1 0 0 1 0 1 01 0 1 1 0 0 1 0
00 0 1 0 0 0 0 0 1 1 1 1 1 0 1 0 0
g1=| 0 1 1 1 1 1 1 1 o0 go=| 1 1 0 0 1 0 0 1 O
1 0 1 1 0 0 1 1 0 00 1 1 0 0 0 1 0
1 1 1 1 1 0 1 0 0 00 0 1 0 1 1 1 o0
1 0 1 0 1 1 1 1 0 0 0 0 1 0 0 0 0 0
1 1 0 0 0 0 0 0 1 0o 0 0 1 1 1 0 0 1

Throughout this paper, let G = 2°:(L3(4):S3) be the split extension of N =
29 by G = L3(4):S3. Having obtained G as a matrix group, we act G on the
conjugacy classes of N 2 V5(2), where Vy(2) is the vector space of dimension
9 over the Galois field GF(2). As a result of this action, we obtain that the
elements of N are partitioned into 4 orbits with respective lengths of 1, 21, 210
and 280. With the aid of MAGMA and the ATLAS, we are able to identify the
structures of the stabilizers corresponding to the 4 orbits of elements of N. The
point stabilizers, which are subgroups of G, are identified as P; = L3(4):S3,
Py = 2%(3 x A5):2, P3 = 2%:(S3 x S3) and Py = 3%:254, where P, and P are
maximal in P;. We should note here that the group L3(4):S5 has two non-
conjugate isomorphic maximal subgroups L; = P, and Lo, having the same
structure 24:(3 x A5):2 . The stablizer P sits maximal in Lo.

Let x(L3(4):55]2%) be the permutation character of L3(4):S3 on the classes
of 2°. We obtain that x(L3(4):95[2°) = Ip} +I5+Ip +IE = 4 x la+4 x
20a + 45a + 45b + 2 x 64a + 2 x 105a,
where 1 ]1;11, I ]1;21, I ]1;31 and [ 1133: are the identity characters of the point stabilizers

P;, i = 1,2,3,4, induced to G. Note that the identity characters Ig are
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identified with the permutation characters x(Ls3(4):S3|P;) of L3(4):S3 acting
on the classes of the point stabilizers P;. We found that x(L3(4):S3|P1) = la,
X(L3(4):S3|P2) = la + 20a, x(L3(4):55|P3) = la + 2 x 20a + 64a + 105a and
x(L3(4):S3|Py) = la+20a+45a+45b+64a+105a. The values of x(L3(4):53/2%)
on the different classes of G determine the number k of fixed points of each
g € G in 2°. The values of k are found in the second column of Table 1.
All the computations involved in obtaining x(L3(4):55]2%) were carried out in
MAGMA.

The values of k£ enabled us to determine the number f; of orbits @;’s, 1 <
i < k which have fused together under the action of Cg(g), for each class
representative g € G, to form one orbit Ay. Mpono in [18] used the technique
of coset analysis to develop Programmes A and B (see [18]) in CAYLEY [6]
for the computation of the conjucacy classes of a split extension G = N:G,
where N is an elementary abelian p-group, for a prime p, on which a linear
group G acts. Ali in [1] adapted Programmes A and B for MAGMA and these
computer programmes are used by the author to compute the conjugacy classes
of G. Programme A computes the values of the fj’»s, whereas Programme B
determines the order of the elements for each conjugacy class [z] in G. We
obtain that G has exactly 64 conjugacy classes. All the information involving
the conjugacy classes of G are listed in Table 1.

4. The inertia groups of 2°:(L3(4):53)

Since G has four orbits on N, then by Brauer’s Theorem [12] G acts on
Irr(N) with the same number of orbits. The lengths of the 4 orbits will be 1
,r, s and t where r 4+ s + t = 511, with corresponding point stabilizers Hy, Ho,
Hs and Hy as subgroups of G such that [G : Hy] =1, [G: H3] =r, [G: Hs]=s
and [G : Hy] = t. We generate G as a permutation group on a set of cardinality
693 within MAGMA. Then the maximal subgroups of G, as well as their maxi-
mal subgroups are computed. Now, considering the indices of these subgroups
in G, the number of the classes of these subgroups, and also the fact that G has
64 conjugacy classes, we deduce that the action of G on N has orbits of lengths
1,7 =21, s = 210 and ¢t = 280 with respective point stabilizers H; = L3(4):S3,
Hy = 2%:(3 x A5):2, H3 = 2*:(S3 x S3) and Hy; = 32:25,. Thus we obtain
four inertia groups H; = 2% H;, i € {1,2,3,4}, in 2°:(L3(4):S3). The struc-
tures of Hy and H,4 have been identified by checking the indices of the maximal
subgroups of L3(4):S3 = L3(4).3.29 in the ATLAS. The structure of Hs was
determined by direct computations in MAGMA. The groups Hs, Hs and Hy
are constructed from elements within G and the generators are as follows:

o Hy =(a1,a2) , a1 € 34, oz € 6B where
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0 0 0 0 1 1 1 1 0 1 0 0 0 0 0 0 1 0
o 0 0 1 0 1 1 0 0 01 0 0 1 0 0 0 1
1 1 1 1 1 0 0 1 0 1 1 0 1 1 1 1 0 1
1 1 0 1 0 1 0 1 1 0 1 1 1 1 1 0 0 0
a1= 0 0 0 0 1 0 0 0 0 , = 1 0 0 0 1 1 0 1 0
0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0
1 0 0 0 1 1 1 1 0 0 0 0 0 1 1 1 1 0
0 0 0 0 0 0 0 1 0 1 0 0 0 1 1 1 1 0
0 0 0 0 0 0 0 0 1 0 1 1 0 1 0 1 1 1
e Hy =(B1,B2) , B1 € 2B, B2 € 6B where
1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
01 0 0 0 0 0 0 0 1 1 0 1 0 1 0 1 o0
01 0 0 0 0 1 0 0 0o 1 0 1 0 1 1 0 0
0 1 0 1 0 0 0 1 1 1 1 0 0 0 1 1 0 1
1=l 0 1 o o 1 0 0 1 1 [,8=] 0 0 1 1 0 1 0 1 1
0 0 1 0 0 1 1 1 1 1 0 1 0 0 0 1 1 1
0 1 1 0 0 0 0 0 0 1 0 0 1 1 1 0 0 0
0 0 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0
0 0 0 1 0 1 1 0 1 1 0 0 1 0 0 1 0 1
o Hy =(v1,72) , 71 € 3B, 72 € 84 where

TABLE 1. The conjugacy classes of elements of 2°:(L3(4):53)

ldlc k £ [zl [ [Cx(=)] lolc | k fj 2]z [ [C@)]
TA [B12] fi=1 TA | 61931520 || 24 [ 32 | fi=1 | 2D 12288
fo=21 | 24 | 2949120 fo=1 | 2E 12288
f3 =210 | 2B | 294912 fs=1 | 44 12288
fi=1280 | 2¢ | 221184 fi=1 | 4B 12288
fs =8 4C 1536
fe =8 | 4D 1536
fr=12 | 4E 1024
2B 64 | fi=1 27 21504 3A [ 32 ] f1i=1] 34 5760
fo=7 | 2a 3072 f2=1 | 64 5760
fs=17 | 4F 3072 fs=5 | 6B 1152
fi=21 | 4G 1024 fi=5 | eC 1152
fs =28 | 4H 768 fs =10 | 6D 576
fo =10 | 6E 576
3B 8 fi=1 3B 504 3C 8 fi=1 3C 432
fo=7 | 6F 72 f2=1 | 6c 432
fa=3 | 6H 144
fi=3 | 6I 144
IA B =1 a7 256 1B 8 fi=1 | 4K 128
fo=1 47 256 fo=1 | 4L 128
fa=2 | 84 128 fa=1 | sC 128
fi=4 | 8B 64 fi=1 | 8D 128
fs=2 | sE 64
fo=2 | 8F 64
54 2 =1 54 30 6A 8 fi=1 1 67 96
fa=1 | 104 30 fo=1 | 124 96
Ys=1 | 12B 96
fa=1 6K 96
ts =2 | 120 48
fo=2 | 12D 48
6B 1 =1 6L 22 A T h=11] 74 12
fa=1 | 6M 24
fs=1 | 12E 24
fi=1 | 12F 24
7B 1 Fi=1 | 7B ) 8A | 4| fi=11 8G 32
fo=1 | 8H 32
fs=1 | 164 32
fi=1 | 16B 32
14A 1 fi=1 14A 14 14B fi=1 14B 14
54 | 2 =1 | 154 30 5B | 2 | f1=1 | 158 30
fo=1 | 304 30 fo=1 | 30B 30
1A | 1 fi=1 | 214 21 21B | 1 | fi=1 | 21B 21
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1 1.0 0 0 1 0 1 0 00 0 0 1 0 0 1 1
00 0 1 0 1 1 0 0 0 1 1 1 1 1 1 0 O
1 0 0 1 0 0 0 1 0 01 1 0 0 0 0 0 0
01 0 1 0 1 0 1 0 1 0 0 1 1 0 0 1 1
yvy=[ 1 1 0 1 1 1 0 0 1 [72=| 0 1 0 1 1 0 0 0 O
000 0 0 1 1 0 0 1 00 0 0 0 1 0 0 1
11 0 0 0 1 0 1 1 01 0 1 0 1 0 0 0
1 1.0 0 0 0 0 0 1 1 0 0 1 0 1 1 0 O
01 1 0 0 0 1 1 0 1 0 1 0 0 1 1 1 0

We obtain the fusions of the inertia factors Hs, H3 and Hy into G by using
direct matrix conjugation in G and their permutation characters in G of degrees
21, 210 and 280, respectively. MAGMA was used for the various computations.
The fusion maps of Ho, H3 and Hy into G are shown in Tables 2, 3 and 4.

TABLE 2. The fusion of Hs into L3(4):55

My = ldlng):s; [ Py = Tdloa@:s; [[ My = 9o @:sy [[ May, = T9lnsa):5;4
1A 1A 3B 3A 5A 5A 15A 15B
2A 2A 3C 3C 6A 6A 15B 15A
2B 2A 4A 4A 6B 6A
2C 2B 4B 4B 6C 6B
3A 3A 4C 4B 8A 8A

TABLE 3. The fusion of Hjz into L3(4):S5

(Mug = l9log):sq || Mag = ldlog@y:sq || [Plag = [9log@):sy || [Mlag = [9]ng(4):84
TA 1A 2D 24 3C 3C 1D 4B
24 24 2F 2B 4A 4A 6A 6A
2B 24 34 34 4B 4B 6B 6B
2C 2B 3B 34 4C 4B 6C 6A

TABLE 4. The fusion of H, into L3(4):S5

Way, = lg9loa@y:s; || May = [dlogay:sy || May = l9loa@y:s; [| May, = [9ln(4):85
TA TA 3A 3C 1A 1A SA SA
24 24 3B 3A 6A 6A 8B 8A
2B 2B 3C 3B 6B 6B

5. The Fischer-Clifford matrices of 2°:(L3(4):53)

Having obtained the fusions of the inertia factors into L3(4):S3 and the con-
jugacy classes of L3(4):S5 displayed in the format of Table 1, we can proceed
to use the theory and properties discussed in Section 2 to help us in the con-
struction of the Fischer-Clifford Matrices of 2%:(L3(4):S3). Note that all the
relations hold since 2° is an elementary abelian group.

For example, consider the conjugacy class 2B of L3(4):S3. Then we obtain
that M (2B) has the following form with corresponding weights attached to the
rows and columns:
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21504 3072 3072 1024 768

336 a f k P u
48 b g ! q v
M(2B) = 48 c h m r w |.
16 d i n s x
12 e J o t Yy
8 56 56 168 224

By properties (a) and (f) of the Fischer-Clifford matrix M (g) in Section 2,
wehavea=f=k=p=u=1,b=c=7,d=21 and e = 28. Thus we get
the following form

21504 3072 3072 1024 768

336 1 1 1 1 1
48 7 g ! q v
M(2B) = 48 7 h m r w |.
16 21 @ n s x
12 28 J o t Y
8 56 56 168 224

By the orthogonality relations for columns and rows (properties (c¢) and (d)
in Section 2) and the remaining properties discussed in Section 2, we obtain
the desired Fischer-Clifford matrix M (2B) of G as follows:

1 1 1 1 1
7 -1 -5 3 -1
M@EB)=| 7 7 -1 -1 -1 [.
21 -3 9 1 -3
28

—4 —4 —4 4

For each class representative g € L3(4):S3, we construct a Fischer-Clifford
matrix M (g) which are listed in Table 5 .

6. Character table of 2°:(L3(4):S55)

Having obtained the Fischer-Clifford matrices, the fusion maps of the H;’s
into L3(4):S5, and the character tables of the inertia factors H;, we construct
the character table of 2%:(L3(4):S3) using the same procedure as explained in
Section 2. The character tables of the inertia factors were obtained by direct
computations in GAP.

The character table of G will be partitioned row-wise into 4 blocks A;, As,
Az and A, where each block corresponds to an inertia group H; = 2°:H;.
Therefore Irr(2°:(L3(4):S3)) = U?Zl A;, where Ay = {x;|1 <j <20}, Ay =
{(x;121 < j <37}, Ay = {x,[38 <j <53} and Ay = {x;|54 < j < 64}. The
character table of 2°:(L3(4):S3) is shown in Table 6. The consistency and
accuracy of the character table of 2°:(L3(4):53) have been tested by using the
GAP codes labelled as Programme E in [22].

We can use GAP to compute possible power maps from the character table
of G. Programme E in [22] produces the unique p-power maps listed in Table
7 for our Table 6. Alternatively, the information about the conjugacy classes
found in Table 1 can be used to compute the power maps for the elements of

G.
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TABLE 5. The Fischer-Clifford matrices of 2°:(L3(4):S3)
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—
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N = - - N N
| - O ~ — = o
| [
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| | - H o H AN
[ | (. |
-~ -4 a8 N O O i
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| | - - . N — - ™ Py — - — 11,. —
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— - % ¥ © © — — —
(. — = MmN ~— ~—
i~ - Mmoo s B - - ™ ~ - = " - = I
N~ | | | | | I (.
S Yo . - —
~ ~ 101w o O < 9 Il 9
| P —— - Mmoo - N = — = - o~ ~ - = o~ < — m
| I | | | c = Q 13
—~ = ¥ ¥ © © S~ — 0 S
o = = 3 =
—~ =m0 o o Il - N~ - = ™ Il —
- —~ — =
—~ o ¥ © w0 0 O <
N~— » 0
~ et Il Il heg
f = ~ ~ =
[ @ q <
—~ < < ©
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A ~ ~ M
o~ M =
N
=
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-n oo , I bl - - -
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2 et — = s
< Il <
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P —~ ~ - — a
— M~~~ 00 [aa) ~ . < ~ . bt — < —
[a ] = M 10 >
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b Il M\ Il -
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~ Il < q
< ~ . N
— ~ ~
W q = =
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TABLE 6. The Character table of 2°:(L3(4):53)

Prins

1A 2A 2B

1A 24 2B 2C | 2D 2E 4A 4B 4C 4D 4E | 2F 2G 4F 4G 4H
X1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
X2 1 1 1 1 1 1 1 1 1 1 1] -1 -1 -1 -1 -1
X3 2 2 2 2 2 2 2 2 2 2 2 0 0 0 0 0
X4 20 20 20 20 4 4 4 4 4 4 4| 6 -6 -6 -6 -6
X5 20 20 20 20 4 4 4 4 4 4 4 6 6 6 6 6
X6 40 40 40 40 8 8 8 8 8 8 8 0 0 0 0 0
X7 45 45 45 45| 3 3 3 -3 3 -3 3| -3 -3 -3 -3 -3
X8 45 45 45 45| 3 3 -3 -3 -3 -3 -3| -3 -3 -3 -3 -3
X9 45 45 45 45| -3 -3 -3 -3 -3 -3 -3 3 3 3 3 3
X10 45 45 45 45| -3 3 3 -3 -3 -3 -3 3 3 3 3 3
X11 64 64 64 64 0 0 0 0 0 0 0 8 8 8 8 8
X12 64 64 64 64 0 0 0 0 0 0 o| 8 -8 -8 -8 -8
X13 90 90 90 90| 6 -6 6 -6 -6 -6 -6 0 0 0 0 0
X14 90 90 90 9| 6 -6 6 -6 -6 -6 -6 0 0 0 0 0
X15 105 105 105 105 9 9 9 9 9 9 9o| -7 1 1 T 7
X16 105 105 105 105 9 9 9 9 9 9 9 7 7 7 7 7
X17 126 126 126 126 | -2 -2 -2 -2 -2 -2 -2 0 0 0 0 0
X18 126 126 126 126 | -2 -2 -2 -2 -2 -2 -2 0 0 0 0 0
X19 126 126 126 126 | -2 -2 -2 -2 -2 -2 -2 0 0 0 0 0
X20 128 128 128 128 0 0 0 0 0 0 0 0 0 0 0 0
X21 21 -11 5 3 5 -3 5 -3 -3 1 1 7 -1 5 3 -1
X22 21 -11 5 -3 5 -3 5 -3 -3 1 1| -7 1 5 -3 1
X23 42 -22 10 6| 10 -6 10 -6 -6 2 2 0 0 0 0 0
X24 84  -44 20 -12 4 4 4 4 -4 -4 4| -14 2 10 -6 2
X25 84  -44 20 -12 4 4 4 4 -4 -4 4| 14 -2 -10 6 -2
X26 105  -55 25  -15 9 1 9 1 -7 -3 5| -7 1 5 -3 1
x27 | 105 -55 25  -15 9 1 9 1 -7 -3 5 7 -1 -5 3 -1
X28 126  -66 30 -18 | -2 14 -2 14 -2 -10 6 0 0 0 0 0
X29 126 -66 30 -18 | -2 14 -2 14 -2 -10 6 0 0 0 0 0
X30 126 -66 30 -18 | -2 14 -2 14 -2 -10 6 0 0 0 0 0
X31 168  -88 40  -24 8 8 8 8 -8 -8 8 0 0 0 0 0
x32 | 210 -110 50 -30 | 18 2 18 2 -14 -6 10 0 0 0 0 0
X33 | 315 -165 75  -45 | 11 -13 11 -13 -5 7 -1 -21 3 15 -9 3
x34 | 315 -165 75 .45 | 11 -13 11 -13 -5 7 -1] 21 -3 -15 9 -3
X35 | 630 -330 150 -90 | 22 -26 22 -26 -10 14 -2 0 0 0 0 0
X36 | 945 -495 225 -135 | -15 9 -15 9 9 -3 3| 21 -3 -15 9 -3
x37 | 945 -495 225 -135 | -15 9 -15 9 9 -3 -3|-21 3 15 -9 3
38 | 210 50 2 6| 18 10 2 -6 2 2 -2 | 28 1 8 0 4
X390 | 210 50 2 6| 18 10 2 -6 2 2 -2|-28 -4 -8 0 4
x40 | 210 50 2 -6 2 -6 18 10 2 -2 -2|-14 10 -10 -2 2
X41 210 50 2 -6 2 -6 18 10 2 -2 2| 14 -10 10 2 -2
x42 | 420 100 4 -12| 36 20 4 -12 4 4 4 0 0 0 0 0
x43 | 420 100 4 -12 4 -12 36 20 4 -4 4 0 0 0 0 0
x4a | 420 100 4 -12 | 20 4 20 4 4 4 -4 |-14 -14 2 2 2
x45 | 420 100 4 -12 | 20 4 20 4 4 -4 4| 14 14 -2 -2 -2
x46 | 840 200 8 -24 | 40 8 40 8 8 -8 -8 0 0 0 0 0
X47 | 1260 300 12 36| -4 -20 -4 -20 4 -4 4 | -42 6 -18 -2 6
x48 | 1260 300 12 -36 | -4 -20 -4 -20 4 -4 4| 42 -6 18 2 -6
X490 | 1890 450 18 54| 18 42 -30 -6 -6 6 -2 |-42 -18 -6 2 6
x50 | 1890 450 18 -54 | -30 -6 18 42 -6 6 -2 0 24 -12 -4 0
x51 | 1890 450 18 -54 | -30 -6 18 42 -6 6 -2 0 24 12 4 0
X52 | 1890 450 18 54| 18 42 -30 -6 -6 6 -2 | 42 18 6 -2 -6
Xx53 | 2520 600 24 72| -8 -40 -8 -40 8 -8 8 0 0 0 0 0
X54 | 280  -40 -8 8 8 -8 -8 8 0 0 0| 28 -4 -4 -4 1
xs55 | 280  -40 -8 8 8 -8 -8 8 0 0 0| -28 4 4 4 -4
x56 | 560  -80  -16 16 | 16 -16 -16 16 0 0 0 0 0 0 0 0
x57 | 560  -80  -16 16 | -16 16 16 -16 0 0 0 0 0 0 0 0
x58 | 560  -80  -16 16 | -16 16 16 -16 0 0 0 0 0 0 0 0
x50 | 840 -120  -24 24 | 24 -24 -24 24 0 0 0| -28 4 4 4 -4
x60 | 840 -120  -24 24 | 24 24 -24 24 0 0 0| 28 -4 -4 -4 4
x61 | 1120 -160  -32 32 | 32 32 32 -32 0 0 0 0 0 0 0 0
x62 | 2240 -320  -64 64 0 0 0 0 0 0 0| -56 8 8 8 -8
x63 | 2240 -320  -64 64 0 0 0 0 0 0 0| 56 -8 -8 -8 8
X64 | 4480 -640 -128 128 0 0 0 0 0 0 0 0 0 0 0 0
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The maximal subgroup 2°:(L3(4):S3) of Ug(2):S3
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Table 6 (continued)
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Table 6 (continued)
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7. The fusion of 2°:(L3(4):53) into Ug(2):S3

Hence the action of
Us(2):S3 on the cosets of G gives rise to a permutation character x(Us(2):53|G)

G is a maximal subgroup of Ug(2):53 of index 891.



1193 Prins

TABLE 7. The power maps of the elements of 2°:(L3(4):S3)

Wo g 2 38 5 7 [l &g 2 38 5 7
1A 1A 2A 2D 1A
2A 1A 2F 1A
2B 1A 4A 2A
2C 1A 4B 2A
4C 2B
4D 2B
4F 2B
2B 2F 1A 3A 3A 1A
2G 1A 6A 3A 2A
4F 2B 6B 3A 2A
4G 2B 6C 3A 2B
4H 2B 6D 3A 2C
6FE 3A 2B
3B 3B 1A 3C 3C 1A
6F 3B 2C 6G 3C 2C

4A 41 2D 4B 4K 2D

4J 2D 4L 2D

8A 4B 8C 4E

8B 4E 8D 4E

8E 4A

8F 4E
5A 5A 1A 6A 6J 3A 2D
10A 5A 2A 12A 6B 4B

6B 6L 3C 2F TA TA 1A
6 M 3C 2G
12E 61 4H
12F 61 4F

7B 7B 1A 8A 8G 41
8H 41
16 A 8A
16B 8A
14A 14 A TA 2F 14B 14B 7B 2F
15A 15A 5A 3A 15B 15B 5A 3A
30A 15A 10A  6A 30B 15B 10A 6A
21A 21A 7B 3B 21B 21B TA 3B

of degree 891. We deduce from the character table of Ug(2):S5 found in GAP
that x(Us(2):95|G) = la + 22b + 252b + 616b, where 1a, 22b, 252b and 616b
are irreducible characters of Ug(2):S5 of degrees 1, 22, 252 and 616, respectively.

The technique of set intersections for characters (see [14],[15] and [16]) was
used to restrict the irreducible characters 22a, 22b, 44a,231a, 231b, 385a, 385b
and 462a of U6(2)153 to G. We obtain that (22&)5 = X2 t+ X22, (221))5 =
X1+ xo1, (44a)g = x3 + x23, (23la)g = x22 + x40, (2310)g = x21 + Xa1,

(385a)5 = Xx26 + X55, (3850)5 = X27 + X54 and (462a)g = X23 + X43-
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Using the values of x(Ug(2):53|G) on the classes of G, the power maps of
the classes of Us(2):S3 and G, and the technique of set intersections for char-
acters to restrict the irreducible characters 22a, 22b, 44a, 231a, 231b, 385a, 3850
and 462a of Us(2):S3 to G, we are able to determine completely the fusion of
classes of G into Ug(2):S3. The fusion of classes of G into Ug(2):53 is given in
Table 8.

TABLE 8. The fusion of 2°:(L3(4):S3) into Us(2):S3

l9loz@:sy  [#la9. o)) = Wlug@):ss [| Wlig@yss [#la9.noay.sy) = Wlug@):ss
1A 1A 1A 24 2D 2B
24 24 2F 20
2B 2B 4A 44
2C 20 4B 4B
4C 4D
4D 4E
4E 4c
2B 2F 2D 3A 3A 3E
2G 2E 64 61
4F 4F 6B 6K
4G 4G 6C 6M
4H 4H 6D 6P
6E 6N
3B 3B 3G 3C 3C 3C
6F 6R 6G 6G
6H 6E
61 6F
1A a7 ic 1B 1K 1G
4J 4E 4L 4H
8A 8A 8C 8E
8B 8B 8D 8F
8E 8C
8F 8D
5A 5A 5A 6A 6J 6N
104 104 124 12J
12B 12H
6K 6P
120 12L
12D 12N
6B 6L 6V TA TA TA
6M 6W
12E 125
12F 12R
7B 7B 7A 84 8G 8D
8H 8E
16A 164
16B 168
14 A 14 A 14A 14B 14B 14A
15A 15A 15B 15B 15B 15B
304 304 30B 30A
214 214 214 21B 21B 214
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