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Character tables of certain
finite simple groups

David C. Hunt

M(22) 1is the sporadic simple group discovered by Fischer in
1969. The character tables of M(22) and the simple groups

PSu(5, 2) , PSU(6, 2) , PSQ'(6, 3) end PSQ(T, 3) are
presented. Only a brief description of the methods used to

determine the tables is given.

1. Notation

0(n, q) 1is the group of orthogonal n X n matrices over the field
GF(q) . The exponent + or - distinguishes between the two orthogonal

forms when 7 is even. + denotes the group of maximal Witt index n/2 .

Qn, q) denotes the kernel of the spinorial norm on the orthogonal

group O(n, q) .

U(n, q) 1is the group of unitary 7z x n matrices over the field
GF(q) .

As usual S denotes special and P projective. Hence PSQ+(6, 3)
is a simple group of order 27.36.5.13 .

Let

(5), i=1, ..., 47, (6), i=1, ..., 46; B., 1 =1, ..., 29;
X Xz i

(1)
X

be the irreducible characters of

. (22)

, =1, ..., 58 X; s 1=1, ..., 65}
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2 David C. Hunt

Psu(s, 2) (Psu(6, 2); PSA'(6, 3); PSQ(T, 3); m(22)) .

M(22) 1is the sporadic simple group of order 217,39.52,7.11.13
discovered and described by Fischer [1]. D denotes the conjugacy class

of 3-transpositions in M(22) , [71].

P* = M(22)(d) where d 1is a given element in D .

P*/(d) = PsU(6, 2) , [1].
2. Conjugacy classes in the classical groups

The conjugacy classes of U(5, 2) , U(6, 2) , 0+(6, 3) and O(7, 3)
were determined directly from the main theorems in the paper of Wall [2]
on the conjugacy classes in the unitary, symplectic and orthogonal groups.
The restriction to the associated simple groups was easy in the case of the
unitary groups. Some difficulties were encountered in dealing with the
orthogonal groups as it was necessary to calculate the spinorial norm of

the elements in each centraligzer.

3. The character tables

The character tables of the five groups were determined following the
steps (1) to (3).

(1) Several permutation characters of representations on subgroups of
small index were found. The associated irreducible characters were found
by restricting the permutation characters to subgroups with known character

tables and decomposing into irreducible characters on these subgroups.

(2) A large number of generalized characters were found by inducing
characters from subgroups with known character tables and forming tensor

products of the irreducibles already found.

(3) A matrix of the character scalar products was formed (using an
Elliot L4100 computer). The known irreducibles were stripped off the
generalized characters. The scalar products naturally led to sets of
linear equations which were solved to yield the other irreducible

characters.

The following representations and subgroups were used in (1) and

(2).
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Character tables

Group Subgroup |degree { Representation Character
PSU(S, 2)  |PSUCH, 2)xc| 176 {20 5ok POTTES x§5)+x25)+x£2)
Non-isotropic
165 |points in (5) X6 +X§5)
PG(5, L)
Totally
297 |isotropic points (5)+x§g)+xi2)
in PG(5, L)
Non-isotropic
PSU(6, 2) PsU(5, 2) 672 |points in x§6)+x§6)+xé )
PG(6, L)
Isotropic points| (6), (6), (6)
693 |in pe(e, ) 2 X X
psu(k, 9) = (6), (6),  (6) (6) (6)
Ps (6, 3) | °816 Xp X Xy tXpy tXqy
¥ -
PSQ (6, 3) = Points in
pSL(k, 3) 40 pg(k, 3) By+6y
Lines in
130 pe(k, 3) B +By,+Bg
psa(s, 3) 23k B +B,+Bg+Bo+By
PSa(T, 3) a6, 3) 351 ioigzs gg(%enggh X(7)+X27)+Xé7)
52 (6, 3) 702 x§7)+xé7 +xé7)+x( )+xg)
+ Points of length (7) )
a'(6, 3) 318 15750 Pe(T, 3) X6
sa' (6, 3) 756 x(7)+xé )+x5,7)+x£7)+x§g)
Psp(6, 2) | 3159 XXM
M(22) Pt 3510 |The comdugsey 1, (22), g22)+x5(22)
psa(T1, 3) 14080 ize) §22)+xé,22)
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4 David C. Hunt

4. Conjugacy classes in M(22)

PSU(6, 2) is a factor group of P* by a central involution. Hence
characters X of M(22) may be restricted to P* and determine an
associated character X of PSU(6, 2) . The restrictions to PSR(T7, 3)
and PSU(6, 2) of the permutation representations of M(22) of degrees
3510 and 14080 were found. From this information the fusion of elements
represented in P* and PSQ(T7, 3) was determined. This determined the
conjugacy classes up to a few alternatives which were decided while

calculating the characters.
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Appendix: The tables

The following symbols are used for complex integers:

w wd =1

Y y2 = -5
g o2 = -8

P p =3+ 6w
a a2 +a =3

B B+8=-1
BB =3
A A =e+ed+g?
As Ay = el0 + gl2 4 gh
A3 Ay = €2 + g5 4+ gb where €13 =1 .
Ay Ay = ell + g7 + g8

Each character table extends over several pages. In the first four
such tables, with characters of PSU(5, 2) , PSU(6, 2) , PSQ+(6, 3) , and
PSQ(7, 3) , the columns are headed by the order of an element in the
relevant conjugacy class and the order of its centralizer. 1In the last

table, for M(22) , this information is listed separately at the end.
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(5) Ci € C3CyC5CeCr Co Co Cro Cn Ciz
X1 1 1 111 11 1 1 1 1 1
X2 100 -6 2 2-2-2 0 -5 -5 3 3 -1
X3 11 -5 3 3-1-1 1 -1-6w 5+6w  -1+2w  -3-20 -1-2u
Xy 11 -5 3 3-1-11 5+6w -1-6w  -3-2w -1l+20 142w
X5 by 12 -4 4 4 0 14 14 6 6 2
X6 55 23 7 -1-1 3-1 10 10 2 2 -2
X7 55 -1 7 3-1 1 -20-15w =5+15w -L-Tw 3+7w  -k-3w
Xa 55 7 -1 7 3-1 1 -5+l50 =-20-15w 3+Tw  -b-Tw -1+3w
X9 66 18 10 2-2 2 0 -15-9w  -6+9w 1-w 2+w 143w
X10 66 18 10 2 -2 2 0 -6+9w  -15-9w 2+w 1-w -2-3w
X11 110 -2-10 6-6 2 0 -25 -25 T T -1
X12 110 30 6 6 2 2 0 -25-30w 5+30w  -9-6w  -3+6w -1-2w
X13 110 3¢ 6 6 2 2 0 5+30w -25-30w -3+6w -9-6w 1+2w
X1 110 -34 6 -2 2 -2 0 -10-15w 5+15w -2+ -3-w 2+w
X1s 110 -34 6 -2 2-2 0 5+15w -10-15w -3-w -2+w 1-w
X16 120 24 8 8 0 0 O 30 30 6 6 2
X17 165 -27 5 5 5 -3 1 30 30 6 6 2
Xis 176 -16 16 0 0 0 © -k -k -k -4 i
X19 220 -36 -k L4 -4 0 0 L40+30w 10-30w -8-10w 2+10w 2w
X20 220 -36 -4 L -4 0 0 10-30w hO+30w 2+10w -8-10w -2-2w
X21 220 -4 12 4 4 0 0 10+30w -20-30w 246w  -h-6w -2+2w
X22 220 -4 12 4L 4 0 0 -20-30w 210+30w -L-6w 2+6w -k-2w
X23 264 -24 -8 8 0 0 0 -24-5hw 30+5hkw -8+20w -10-2w  -2w
Xou 264 -2k -8 8 0 0 0 30+5hw -2h-5hw -10-2w -8+2w 2+2w

Table 1, Part 1: Characters of PSU(5, 2)
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3 w N "
BEl R N e O S
o
— —~ o [QUINIS- @ (s o0 \O O \O
x,(LS) Ci Cy €3 Cy Cs5 Cq Oy Cg Cq Cio Ci1 Ci2
X25 320 -6k 0 0 0 0 O -40 -ko 8 8 0
X26 330 -6 210 -2 2 0 60+45w  15-b5w -L-llw T+llw L+
X27 330 -6 210-2 2 0 15-45w 60+h5w  T+llw -k-1llw 3-w
X28 Lo 88 8-8 0 0 O -10 -10 -2 -2 2
X29 ko -40o 8 8 0 0 -40+30w -70-30w 8+6w 2-6w 2w
X30 Lo -ko 8 8 0 0 0 =~70-30w ~-4O+30w  2-6w  B+bw -2-20
X31 495 -81 15 -1 -1 -1 -1 -hsw  U5+L5w 3w -3-3w 3w
X32 495 -81 15 -1 -1 -1 -1 bL5+h5w b5y ~3-3w 3w -3-3w
X33 495 63 -9 -1 -5 -1 1 L5+hs5w -k5w  -3-3w 3w -3-3w
X34 b9s 63 -9 -1 -5 -1 1 ~U5w  k5+L5w 3w ~-3-3w 3w
X35 660 8% 20-% 4 0 O 30 30 6 6
X36 TOL 6k 0 0 0 0 -6L-2hkw -Lho+2hw -8w 8+8w ]
X37 Toh 64 0 0 0 0 0 -ho+2kw -6h-2hw 8+8w -8w
X38 880 48 16 0 0 0 O h40+60w -20-60w -B~Lhw  ~h+hw b
X39 880 48 16 0 0O 0 0 -20-60w LO+60w  -b+lw -8-Lw -lb-kw
X40 891 27 -21 3 3 -1 -1 81 81 9 9 -3
X4 1 891 27 -21 3 3 -1 -1 -81-81w 8lw -9-9w ow  3+3w
Xu2 891 27 -21 3 3 -1 -1 8lw -81-81w 9w  -9-9w -3
Xu3 990 -18 6 -2 -6 -2 0 -U5-45uw 45w 343w 3w 3+3w
Xuy 990 -18 6 -2 -6 -2 0 bsw -L45-k5w -3w 33w -3w
Xus 1024 0 0 0 0 0 O 6k 6L 0 0
X46 1215 -81 -9 -9 3 3 1 0 0 0 0 0
X7 1215 -81 -9-9 3 3 1 0

Table 1, Part 2: Characters of PSU(5, 2)
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g

o 3

SEL % % % e h R R R R

(o)

(5) Ciz Ciy Ci15 Cig C17  Cis Cig Ca0 C21 Czz2 (23
X1 1 1 1 1 1 1 1 1 1
X2 -1 -1 -1 1 1 3 3 -3 -3
X3 142w -1-2w 142w -1 -1  -1+3w  -b4-3w 143w -2-3w -l-w w
Xy -1-2w 142w -1-20w -1 -1 -4-3w -1+3w -2-3w 143w w -l-w
X5 2 -2 -2 0 0 -1 -1 3 3 3 3
X6 -2 2 2 0 0 1 1 5 5 5 5
X7 -1+3w W -lew  ~w ltw -2-6w htbw -2 -2 2+20 -2w
X8 -4-3w -1-w w ltw  -w L+6w  -2-6w -2 -2 -2w 242w
X9 -2-3w =3-w -2+w ltw -0 -6-9w  3+9w -6-3w -3+3w -2-w -1l+w
X1o0 143w —2+w =3-w -w 1+ 349w -6-9w -343w -6-3w =~l+w -2-0
X11 -1 3 3 -1 -1 2 2 -2 -2 -2 -2
X12 1420 -1-2w 142w =1 -1 -b-3w -1+3w -6-9w 3+9w -3w 3+3w
X13 -1-20 1+2w -1-2w -1 -1 -1+3w  -4-3w 349w -6-9w 3+3w -3w
X1u l-w -2-3w 143w W -l-w -1-6w 5+6w 5+6w ~1-6w -5-2w -3+2uw
X15 24w 143w -2-3w -1l-w W 5+6w  -1-6w -1-6w 5+6w -3+20w ~5-2w
X16 2 2 2 0 0 12 ‘12 6 6 0 0
X17 2 2 2 0 0 3 3 -9 -9 3 3
X18 b 0 0 0 0 1k 1k 2 2 2 2
X19 -2-20 2w 2+2w 0 0 10+3w T-3w -6-3w -3+30w =-2-0 =-1l+w
X20 2w+ 2+2w  -2w 0 0 T-3w  10+3w -3+3w -6~3w -1+w -2-w
X21 “b-2w 242w 2w 0 0 ~17-15w =-2+15w -1-3w 2+3w -1-3w 2+3w
X22 =2+2w  -2w 2+2w 0 0 -2+15w -17-15w 2+3w -1-3w 2+3w -1-3w
X23 2+2w 20 -2-2w 0 0 -6 -6 6+6w -bw -2-bw 2+hw
X2u -2w -2-2w 2w 0 0 -6 -6 -6w 6+6w 2+hw -2-hw

Table 1, Part 3:

Characters of PSU(S5, 2)
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2]
[43]
N
ol
“w B
o M o~ o o 7] w k3 E3 m ™
+ [1a} ™ [\a} [\a} 101 ™ ™ o [1a] o [1a]
8 g mc :. :- m- m. :- :o :o :c :o :-
o (3} N [8Y] [aV] 4Y] [aY] N N [aY] [aV] N N
5
(5) Ciz Civ G5 Cig C17 Cis C19 C20 C21 C22 (23
X25 0 0 0 0 0 -k -k 8 8 -k -4
X26 3-w ®w -l-w -w l+w -12-9w -3+9w 3w -3-3w -4-50 1+5w
X27 b ~l-w w 1+ -0 =3+%w =-12-9w -3-3w 3w 145w -L4-5uw
X28 2 -2 -2 8 8 -2 -2 L b
X29 -2-2w 2w -2-2w 0 1k+12w 2-12w 2-6w B8+6w 2 2
X30 2w -2-2w 2w 2-12w  k+12w B+6w 2-6w 2 2
X31 -3-3w -0  1tw  =w 14w 9w  -9-%w 9w =9-9w ~3w 3+3w
X32 3w lHw -0 1ty  -w  -9-%w 9w -9-9w 9w 343w -3w
X33 3w 1+w -0 ltw -0  =9-%w Sw 949w ~9w 3+3w 3w
X34 -3-3w -w  ltw  -w 1t 9w -9-9%w 9w 9+%w -3w 3+3w
X35 2 2 2 0 0 -15 -15 3 3 -3 -3
X36 0 0 0 0 0 8+l2w -k-l2w -8 -8 bw -L-hw
X37 0 0 0 0 0 -h-120 8+l2w -8 -8 -h-lw L
X38 b=l 0 0 0 0 10+6w -6 6+6w -bw -2+2w -L-2uw
X39 buw 0 0 0 0 bh-6w 1046w -6w 6+6w -4-2w -2+20
X40 -3 -3 -3 -1 -1 0 0 0 0 0 0
X1 =30 3+3w =3w 1ltw -w 0 0 0 0 0 0
Xy2 343w -3w 343w -w 1l+w 0 0 0 0 0 0
Xu 3 -3w -l-w W -1-w w -18-18w 18w 0 0 6+6w -6w
Xuu 3+3w w =1l-w w -l-w 18w -18-18w 0 0 -6bw 6+6w
X4 5 0 ] 0 0 0 16 16 0 0 0 0
X46 0 0 0o o0 o 0 0 0 0
Xu7 0 0 0 0 0 0 0 0 0

Table 1, Part 4:

Characters of PSU(5, 2)
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4
[
o1
-
e~
[ [++]
o N o~ o~ o~ o~ w ™ o Y] ™ ™ ey
+ (14} a8} o (12 12 o 38} ™ ™ s8] o 12 (42
a_; 8 :- :- m. m. mo m. m. m- N. N. N- N- N-
g o [aY] [§M} Y] N q [aV] V] A N [aY) [aV] QY] [aY]
8
:-:I \O \O [aV] o] [8V] [aY] 38} \O l3V] O \O O (32}
(] — — — = —
(5) Coy € c c
: 24 25  Cz6 27 €28 C29 C3¢ C31 C32 C33 C34 (35 C3g
X1 1 1 1 11 1 101 1 11
X2 -1 -1 -1 -1 1 1 4 o 2 2 0 0 -2
X3 l-w 2+ ~1l+w -2-w l+w -~w 2 -2 0 0 2+2w =-2w 2
Xt 24w l-w -2-w -l+w -—w 1l+tw 2 =2 0 0 -2w 2+2w 2
Xs -1 -1 1 1 1 1 5 =3 1 2 0 0 2
X6 1 1 -1 -1 -1 -1 10 2 1 -1 -1 1
X7 2 2 -2w 2+2w O 1 1 -1 -1+2w -3-2w 1
X8 2 2 242w -2w 0 1 1 -1 -3-2w -1l+2w 1
Xa -2~3w 1+3w -0 14w w=-l-w 3 -1 1 1+2w ~1-2w 3
X10 143w -2-3w  1+w -0 =1-w 3 -1 1-1-2w 1+2w 3
X11 2 2 0 0 0 2 -2 0 2 -2 -2 2
X12 —2-w -1l+w 24w 1-0 -w 1+w 8 0 o 0 -k
X13 14w -2-w  l-w 24w +w  -w 8 0 o0 0 -k
X1 1420 -1-2w 1 -1 -1 11 -1 1 0 -2-20w 2
X15 -l-2w 1+2w 1 1 -1 -1 11 -1 1 0 2w-2-2w
X16 2 2 2 0 0 -1 -1 3 3
X17 -1 -1 -1 -1 -1 -1 -1 2 0 0 -6
X18 -2 -2 0 0 0 0 -4 -4 o0 1 -1 -1 5
X19 -2+  -3-w w -l-0 -0 l+w 1 -1 1l+2w -l-2w 1
X20 -3-w -2+w -1l-w W l+tw  -w 1 -1 -1-2w 1l+2w 1
X21 “l+w  -2- -1-Ww w=-l-w w -5 -1 1 0© 2 2 k4
X22 -2-0 ~1+w w -1-w w-l-w -5 -1 1 0 2 2 b4
X23 2+2w  -2w 2w ~2-20 0 0 3 3 -1 1 1+2w-~1-20w 3
X2y 2w 242w -2-2w 2w 0 0 3 3 -1 1-1-2w 1l+2w 3
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&~
]
N
ot
!
LT
[e) & o~ o o ~ y (3] ~N o~ ™ o« &
£ ™ (121 m o 141 (s8] ™ [\g} 12 o (sa} o ™
é.'; g _-r. :r. m. ™ m. m. m. m. N' N. N. N. N.
o9 o [aV [a o [aV] o [aV oY) (V] o o o oY o
8
— o \O [aV] ] [aV] [V} (o] O aV] O \O O o™
= — — ~ —
XQS) Couw  Cas  Cpe Ca7 Cas Ca9 C39 C31 C32 C33 C3u (35 C3g
X25 0 0 0 0 0 iy 2 0 o0 2 2 -b
X26 -w 14w w -l-w w-l-w -3 -3 1 -1-1-2w 1+2w =3
X27 1+ - -l-w w -1-w -3 -3 1 -1 l+2w ~-1-2w -3
X28 2 2 -2 -2 0 7 1 1 -1 1 1 -1
X29 -2-20 2w 2w ~-2-2w 0 0 ~1 -1 -1 -1 -1 -1 -1
X30 2w -2-2w -2-2w 2w 0 -1 -1 -1 -1 -1 -1 -1
X31 -3w  3+3w -0 1tw ~w 14w 9 -3 -1 0 0 ©
X32 343w -3w 14w -w Itw -w 9 -3 -1 0
X33 -3-3w 3w 1+w -w -1-w w 9 -3 -1 0
X34 3w -3-3w -0 14w w=-l-w 9 -3 -1 0 0
X35 -1 -1 -1 -1 1 1 3 3 -1 -1 -3 -3 3
X36 0 0 0 0 0 0 2 -2 0 0 -2w 2+2w 2
X37 0 0 0 0 0 0 2 -2 0 0 2+¢20 -2w 2
X38 242w -2w 0 0 0 0 -8 0 0 1 1+2w -1-2w -5
X39 -20  2+2w 0 0 0 0 -8 0 0 1-1-20w 1+2w -5
X40 0 0 0 0 0 0 0 0 o 0 0 0
Xu1 0 0 0 0 0 0 0O 0 o© 0 0 o0
Xu2 0 0 0 ] 0 0 0O 0 0 0 0 o0
Xu 3 0 0 2+2w -2w 0 0 -9 3 1 O 0 0o 0
Xy 0 0 -2w 2+2w 0 0 -9 3 1 o 0 0 0
Xu5 0 0 0 0 0 0o -8 0o 0 o 0 0 &
Xu6 0 0 0 0 0 0 0 0 0 0 0 o
Xu7 0 0 0 0 0 0 0 0 o 0 0 o©

Table 1, Part 6:
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) —~ d - 4 d
€ 6 — - 4 3 3 4 4 3 3 0 o4~ 3 3 3 300 4 3 3 3 3 0 o
€ £ T+ f | [ ]
&) ~ 4 — - d 4
€z 8T =3 - © 3 3 0~ 3 3 00 1 © o 3 3 0 0o A 0o o 3 3 o0 o
4 =T [} 1 I + 1 t T+
© g g - -
€2 8T o — 0o 3 304 3 3 0 0 A 0 0 3 30 0 4 0 o 3 3 0o o
Z ™ ] [N T+ 1 +
(&) d d — —~
€2 6 - 8 3 3 4 A 3 3 0 o 4 3 3 3 3 0o 4 3 3 3 3 0 ©
€ @© I+ 0 ] | I A VIR oV I “A [ ISV oY
0 —~ —~ 1~ I+ —~
(S} | 4 o 1
€z 6 - N 3 3 N % 3 0 04 3 3 3 3004 3 3 3 3 o0 o
€ ~ [ [ SV <V I B I oV oV
o™ —~ ~ 1 — + 0~
O | J_ Al 1
I92TTBAJUSD | *Td
JO a8paQ =~ © ~ N ™ F W © &N ©® O O e~ N ™ &
~ — N M T D O N O N o - o A A - e NN N NN
vmb XX X X X X X X X X X X X X X X X X X X X X X X

Characters of PSU(5, 2)
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c&; o N aY] [aV) N N N (oY) [aV) al o [aY)
rEI; — [4Y) Al N -t ~t <t =g =g = =t [e 0]
(.6) C Cy Cs Cy Cs Cg C; Cg Cq Cip €11 Cia
X1 1 1 1 1 1 1 1 1 1 1
X2 22 -10 6 -2 6 -2 2 2 2 =2 2
X3 231 39 T -9 23 7 -1 -1 -1 -1 -1 3
Xu 252 60 28 12 12 -4 W L 4 L L 0
Xs 385 -95 17 =7 1 9 5 5 5 -T -3 1
X6 4ho 120 24 8 24 8 0o o o 8 0 0
X7 560 -80 -16 16 16 -16 0 0 O 0 0
Xs 616 =24 Lo 8 8 8 8 8 8 0 0
X9 770 -30 -1k 10 3% -6 -2 -2 -2 2 -2 2
X10 770 -30 -1k 10 34 -6 -2 -2 -2 2 -2 2
X11 1155 195 35 19 -13 11 -5 -5 3 3 -1
X12 1155 195 35 19 -13 -5 11 -5 3 3 -1
X13 1155 195 35 19 -13 -5 -5 1 3 3 -1
X1u 1386 -2L4é 58 =30 -6 -2 -2 -2 -6 6 -2
X15 1540 260 L, -28 -12 -12 4 L4 4 Loy 0
X16 3080 -klo ko -8 L -8 o o o -8 0
X17 3080 -4k 4o -8 b -8 0 o0 o -8 0
X18 3520 -320 6L 0 64 o 0 o0 o© 0 0 0
X19 k620 -180 Wy -36 28 -20 4 4 Kk -4 - 0
X20 k928 320 64 6L 0 0 0 o0 O 0 0 0
X21 5544 -24  -56 2y 72 24 0 o0 o0 -8 0 0
X22 6160 hoo -8 -16 48 16 0 o0 0 0 0
X23 6160 boo -48 -16 48 16 0 0 O 0 0 0
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(6) c
X; 1 €2 €3 Cy Cs Cg C7 Cg Cg Cig C11 Ci2
X2 6930 690 98 L2 18 -6 10 =2 2
X25 8064 384 128 0 0 0 0 0 o0 0 0
X26 92h0  -360 88 -8 -8 -8 24 -8 -8 0 0
X27 92h0 -360 88 -8 -8 -8 -8 24 -8 0 0
X28 9240 -360 88 -8 -8 -8 -8 -8 24 0 0
X29 10395 315 =21 -45 75 -13 -1 -1 -1 3 -1 -1
X30 10395 315 =21 -k5 75 -13 -1 -1 -1 3 -1 -1
X31 10395 315 -21 =45 -21 19 15 -1 -1 3 -1 -1
X32 10395 315 =21 -45 -21 19 -1 15 -1 3 -1 -1
X33 10395 315 -21 -k5 -22 19 -1 -1 15 3 -1 -1
X34 11264 1024 0 0 0 0 0 o 0
X35 13860 h2o 100 36 84 20 L -l
X36 1b784 134k 3N 0 -64 0 0 o0 0 0
X37 18711 -1161 -57 63 -9 15 3 3 -1 -5 -1
X38 18711 1431 87 -9 -9 -9 -9 -9 -9 -1 -1 -1
X39 20790 =810 6 -18 6 14 -6 -6 -6 6 2
X4 0 20790 -810 6 -18 6 1k -6 -6 -6 6 2
X4 1 2keko  -960 6k 64 0 0 0 o0 0 0
Xy2 25515 —’-&05 —117 27 27 =21 3 3 3 3 3 -1
Xu3 25515 -hk0o5 -117 27 27 -21 3 3 3 3 3 -1
Xut 32768 0 0 0 0 0 0 0 o 0 0 0
Xus 37422 270 30 54 -18 6 -6 -6 -6 -2 -6 =2
Xu6 koogs 1215 -81 -9 -81 -9 3 3 3 -9 3 3
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(6) Ci13 Ciy Ci1s5 Ci15 Ci17 Ci1g Cig C29 C:; Ca2 C23 Cay
X1 1 1 1 1 1 1 1
X2 Lo -k 0 -2 =5 -1 -1 3
X3 -1 -1 -1 6 6 -2 2 15 3 3 7
Xy 0 0 0 9 9 1 -3 1 9 -3 -3 1
Xs -1 -1 -1 25 1 1 -1 7 -5 -5 -1
X6 0 0 0 35 3 3 3 -1 8 12 12 0
X7 0 0 0 20 4y -k L 20 -8 -8 -l
Xg 0 0 0 -1k -6 -2 2 0 -5 3 3 -5
X9 0 0 0 5 =3 1 1 -1 -13 3+12w  -9-12w T
X10 0 0 0 5 -3 1 1 -1 -13 -9-12w 3+120 7
X11 3 -1 -1 30 6 2 2 0o -6 6 6 2
X12 -1 3 -1 30 6 2 2 0o -6 6 6 2
X13 -1 -1 3 30 6 2 2 0o -6 6 6 2
X1 0 0 0 36 -12 l 0 0 9 -3 -3 1
X1s 0 0 0 55 -1 -5 3 1 17 17 1
X16 0 0 0 65 1 1 1 1 ~-2+12w -1b-12 -2
X17 0 0 0 65 1 1 1 1 -1k-1200 -2+120w -2
X18 0 0 0 10 -1 -2 -2 0 -kb " b L
X19 0 0 0 -15 9 5 1 -1 57 9 9 -7
X20 0 0 0 -4 -k b 0 0 68 -4 -4 L
X21 0 0 0 9 9 1 -3 1 36 12 12

X22 0 0 0 L -8 0 -50 -2-12w 10+l2w -6
X23 0 0 o0 4 -8 0 0 -50 10+l2w -2-12w -6
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xéY) Cq C2 Cz3 Cy C(C5CeC7C8C9C10 €11 Ci12 C13 Ciy Cis
X1 1 1 1 1 11111 1 1 1 1 1 1
X2 M -3 ik -2 6 2 2 2 0_0 -3 6 15 -3 -3
X3 91T, -22 11 -5 -1 3 3-1-1 -1 10 19 1 10 10
X 105 -35 5 1 -5 5 1-11 -1 24 6 15 -3 -3
X5 168 56 2L 8 L 0o 0o 4 o 6 24 15 6 6
X6 182 70 22 6 10 2 2 2 0 0 20 11 29 -1 -7
X7 195 55 15 11 3-1 1 1 -1 33 24 15 6 6
X8 260 20 20 L 4 4 o0 0 17 -10 -10 -10 1T
X9 260 20 20 L b 4 o o o0 17 -10 -10 17 -10
X10 2713 ~91 29 -7 -9 1-3 3-1 1 30 30 30 3 3
X11 546 15k 26 2 14 6-2-2 0 0 -21 -12 51 6
X12 8l9 =~21 -21 19 -1 7-1-1 1 1 90 9 9 9
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X1 910 -210 30 -2 =10 2 -2 0 0 19 -17 55 19 -8
X15 1092 -1ko 52 b 0 b 0 0 0 -k 30 -6 -15 -15
X16 1365 245 5 =27 5 1 1-3-2 -1 69 -3 60 15 15
X17 1365 ~35 45 5 5 5-3-3 @1 1 -12 87 -30 15 15
X18 1560 120 -k0 -8 0 0 0 0 -60 12 30 -6 -6
X19 1560 120 -4 -8 0 © 0 0 -60 12 30 -6 -6
X20 1638 294 54 -10 6 2 2-2 0 0 -63 18 L4 -9 -9
X21 1820 1ko -20 -k 0O 4 bk 0 0 -k3 56 20 11 1
X22 2106 -h1h 66 -6 -1k 6 -2 0 0 -81 o 8 0 0
X23 2184 56 24 -24 -4 o0 o-4 0 O 78 96 -21 24 2k
Xa4 2b57 189 21 33 -9 -7 3-1 1 27 sk o0 21 21
X25 2730 490 90 26 10 -2 -2 0 0 -24 -15 175 3 3
X26 2730 -70 10 -6 -10 6 6-2 0 O 138 21 -15 -2k -2b
X27 2835 315 75 3 -5 3-5 3-1 -1 -81 81 0 0 0
X28 4095 315 -k45 -25 511-1 1-1 1 207 18 k45 -9 -9
X29 hogs -525 75 7T 5-9 3 1 1 -1 -3 72 L5 18 18

Table 4, Part 1: Characters

of PSQ(7, 3)
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25

ps] =

g8 = o o o g

T T A

8 8 - e, B

C’? [aY) 8V [aV) (aV] 4] NN NN [aY] o Q QY] N

r“-{) — 8V [aY) [aV] - = 4 4 O ®© ™ ™ (12 ™ o
Xé” Gy C2 C3 Cy Cs5C¢Cy CgCgCyp €11 C12 C13Cry Cis
X30 1368 560 L8 16 0 0 0 0 0 0 156 -24 66 -6 -6
X31 4536 -504 -24 24 -4 0 o-~4 O 0 162 O 81 0 O
X32 5265 225 -15 33 5-3-3-3-1 -1 162 81 c 0 O
X33 5460 k2o 100 20 O ¥ 4 0 0 0 33 96 -30-21-21
X34 5460 -T00 100 -12 -b -4 0o 0o o0 11k 6 60 -21 -21
X35 5460 -1k0 =140 20 012-k o0 0 0-129 60 60 6 6
X36 582k 896 6L 6 0 000 0 -8 -8 15k -8 -8
X37 5824  -896 64 -16 0 0 0 0 0 -8 -8 154 -8 -8
X3g 6552 -504 -24 -8 ¥ o o4 0 o0 234 72 45 18 18
X39 7020 5L0 60 12 0 4 ¥ 0o 0 0 -27-5k4 0 -27 54
X0 7020 540 60 12 04 4 o o0 0 -27-54 0 54 =27
Xu1 7280 -560 80 -16 0 0 00 0 0 -10152 -10 -10 -10
X42 7280 =560 80 -16 0 0 0 0 0 0 -10-64 -10 kb4 -10
X3 7280 =560 80 -16 0 0 000 0 =10-64 -10 -10 4k
Xty 7371 819 5 -21 -1-9-1-1 1 1 81 8 81 o0 o
Xu5 8190 -210 30 -18 10 2 2 2 0 0 171 -45 -45 36 -L5
Xug 8190 -210 30 -18 10 2 2 2 0 0 171 -bs -45 -45 36
X7 11648 0 128 0 0 0 00 0 0 -16-~16-12k -16 -16
Xug 1h7h2 630 102 6 -10-6-6-2 0 0 162-81 -81 0 ©
Xu9 16380 -k2o 60 28 012-4 0 0 0 99-36 -90 18 18
X50 16640 1280 0 Q 0 0 0 0 0-208-64L 8 8 8
Xs1 16640 -1280 0 0 0 0 00 0-208-6 80 8 8
X52 17472  -896 -64 0O 16 0 0 0 0 0 -24-24 30 -24 -2L
X53 17472 896  -64 0 -16 0 0 0 0 O =24 -24 30 -24 -24
X54 17920 0 0 0 0 6 00 O0-224 64 -80 -8 -8
X55 17920 0 0 0 0 0 0 0 O0-224 64 -80 -8 -8
X56 19683 -729 -8 27 -9 3-3-1 1 0 o0 0 0 o©
Xs7 218k0 560 -80 -L48 0 000 0O 0 =30 24 -30 24 2b
Xs8 22113 189 -172 9 -9-3 1 3 1 -1 243 0 0 0 O
Table 4, Part 2: Characters of PSQ(7, 3)
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W£°2

Ae BN B Ve N "

26

JI9ZTTBIJUSD

Jo J3pI0

‘1o

-1
-2
1.
-2
-6
-4
-2
-1

-1
-3 10
-2
-3
=l
-1

-1
-2
Sk
6
-3
4
-3
-3

8
-3
-2

5

3
-6
-8
-6

0

-1

6

-2

5

-4

-y

9

5 =11
10
-9

-3
-1
-3
-3
-3
L
3
-3
k
2
0
0
-3 12

-3
-3
-3
-3
L -3k
-6
-6
-l
-9
-9

11

Co3 Cay Cos Cog Ca7 Cpg Cag C3g
6 -21

-10 -10

-8
-3
-3

-3
-5 13

-7 11
-9 18

-3
-6
-6
-12 15
-y
18
18

Ca2
6
-10
19
6
=21
-21
22
29
12
12
-3
-9
In
38
-9
-9
-12

0
0

C21
-1
Characters of PSQ(7, 3)

-1
-2
-1

Cie Ci7 Ci1g Ci19 Cy
-1 S . |
-1
-2
Table 4, Part 3:

X§7)
X1
X2
X3
Xu
Xs
X6
X7
X8
X9
X10
X11
X12
X13
X14
X15
Xie
X17
X18
X19
X20
X21
X22
X23
X2y
X2s
X26
X27
X28
X29
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Character tables

-l
-3
-2

-7
-1
-2
-3
-5

-2
i
L

-3
2
2
2

-3

-4

-6

-3
L
-2
IN
0
-6
-6
.
-4
-}
-3
8
0
-y

-6
1
2 10
-5
-8
-6
-3
-3
-3
15

-5
-4
0
0 -16
3
2
-2

0
-2 =10

-2 =10
-2 =10

0
-3
0
-3
-3
-1

9 -18
I

-4

0

0

-2

-2

-2

9

-3

-3

0

-6

-16 =16
16 16
-4

Ca3 Coy Ca5 Cog Cp7 C28 Ca9 C3gp
20
-18
-16 -16
In
-4
-18
-2
-2
-2
-3
-3
-6
-k

C22
20
-18
-18
2
-5
32
-18
_27
-27
3k
34
34
=21
=21
39
-16
16
32

0
0
0
-1
-1
-1

-1
Characters of PSR(7, 3)

C21

C2o
-1
-1
-1
-1
-1

Cig
-1
-4

Cig

-1

-1

=1

-2
Table 4, Part 4:

Cy17
-8
-10
20
-10
12
12
-8

Cie
-3
-8
-8

-10
-1
-1
-6
-6
10
10

-12

€2l 9
g€°g2| 9
g€ 02| 9
g€°s2l 9
w€'g2l 9
wEze| 9
g€ we) 9
s€'n2| 9
962 9
| 6
£l 6
£2 6
of722| €
£ €
I9ZTTRIQUSD |*T®

Jo J9pJag

X30
X31
X32
X33
X34
X35
X36
X37
X38
X39
Xu0
Xu1
Xu2
Xu3
Xuy
X4 5
Xu6
Xu7
Xu8
Xu9
Xs50
X51
X52
Xs3
Xsu
X55
Xs6
X57
Xs8

(1)
X
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28

€42l et
J€°22| et
€22 2t
€42 2t
£-c2| et
2£'¢2] et
£¢2| et
e€°28 9
e€°28| 9
¢€°2] 9
e€°¢2| 9
¢€'¢2l 9
e€'92| 9
¢€°w2) 9
I9ZTTBIJUSD | * TS

Jo I8pIp

-1
-2
-1
-1
-2
-1
-1
-1

-1
-1
-1
-1
-1
-1
-1
-1

-1
-1
-1
-2

2
-1
-1
-1
-1
-1

-1
2
2

-2

-1

-1

-2

-4

-1

-1

-2

-3

-1

2
2
-1
-2
-1
-1
-2
-1
2
2
-3
2

-1
-1
-1
-1
-1
1
1
0
0
1
-1
0
-1
0
1

-3
-1

1
-1
-1
-1
-1

0

2
-1
-1
-2
-1

0
-1
-2

1
-1
-1
-1
-1

2

C3g C39 Cuo Cyy Cuz Cy3 Cuy Cuys
-1

-2

1
-1
-1
-1

C3y

-2
-2
-1
-1

-1
Characters of PSQ(7, 3)

C35 Cag
-2
-1
-1
-1
-1
-1
-1
=2

Cay
-2
-2
-1
-1
-2
-2
-1
-1
-2

Cas3
-2
-2
-1
-1
-2
-2
-1
-1
-2

Table 4, Part 5:

C32
-2
-2

=10
-2
-8

-2
-2
=4
-2
-2
=L
-1
-2

C3

X1
X2
X3
Xu
X5
Xs
X7
Xs
X9
X10
X11
X12
X13
Xiu
X15
X16
X17
X18
X19
X20
X21
X22
X23
X2u
X25
X26
X27
X28
X29
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Character tables

mm.mm
mm-mm
¢€792

¢€°n2

et

cT]

Al

cT

eT|

cT

ctT

et

JSZTTBIFUID

Jo I3pap

)

-1
-1
-1

-1
-1

-1
-2

2
-1

2
-1
-1

2
-2
-3
-1
-1

-1
-1
-1
-1

-1
=2
-1

1

1
~1
-2

2
-2
-1
1
1
-1

C3g C39 Cyg Cyy Cu2 Cy3 Cuy Cys
-2

C37
2 -2
=2
-k
-4
0
Characters of PSQ(7, 3)

C3g

C3s
-1
-1

C3y
-2
-4

C33
=2
-U
=2
Table 4, Part 6:

-8

C3»
-16

C31
-2

X53
Xsy
Xse
X57
Xs58

X30
X31
X32
X33
X34
X35
X36
X37
X38
X39
X4 0
Xu1
Xy2
Xu3
Xun
Xus
Xu6
Xu7
Xusg
Xu9
X50
Xs51
X52
Xss
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VIl O O H 4 O O O O O O O O O O O O O O O O o © O o o ~~ O O
€T| 1| & '
Nl O O A4 4 O O O O O 0 O O O O 0O 0O O O O O 0 o O O o A O O
et| €1| & [
ol 4 O O © O < 7 A O O O O O O 0O O A O O 4 O 0O O O O O O
L2l /1l © [ I | |
o
%11000011100000000110010000000
rl{ O 4 O O 4 © © O O 1 4 O O H O O O O 0 O A 4 O O O O O O
G el ¢t | \ ] 1
O
ol 4 4 O 4 O O O O A A OO0 O 0O O 0o o 0 A 4+ 4 O O O O O
G2l o2 & LI} | L |
Z O
Nl 4t 4~ O 4 O O 0O O 4 4 4 O 0 O 0 0 0 o 4 o0 A 1 A O O O O O
G2l oT| 1 L T | LI !
I O
+= = -~ <4 O 4 N O 0 O A4 A A O O N O O O O 4 O A4 A 4 O O O O O
c m.NOHS | | | | L} L}
=) € (&)
I
© Wl310320003l.|_.00200003011.4_.400000
< ¢rgre2| ¢ | & '
3
ol 4 & 4 O 4 © 1 4 A A O 0O O 1 4 O 4 H O A 0 O O 0O 1 © O O
m.mw.m:.w | ] | N R 1 ot
[AA o
A%12021_I_.l.l.l..l.nx_oOAU9__210OnUJ.O.iOln/_OnUO
mM.N@HC [ | | R R B | ]
Wl_l_ﬁo_lglnﬁ_.l__.l___l_.loonul‘l_*nﬁ_n_u.0,0_.m_OQ_OJhw_..OOO
€22 81| ©
%l.I_.OlglA%ﬂ.l_..l__lOOOl.l_*n%pﬂ.o.l__ozon/_hﬂ_ooo
mMNNwHC
J92TTBI3U3D |*T°
o 40 13pI0 \_.“ O ~ N ™M T 1 W N ® OO A N ™moF W oo N OO
L) (\V.Nb123h.56789111111111122222wM2222
XX X X X X X X X X X X X X X X X X X X X X X X X X X X
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Character tables

o 4 O O O O O O O 0O 0O O 0 0O O 0O 0O O O 0 O 0 © O *%x 8 A o o
€Ty €T & ! n_“
~NloO 4 O O O O 0O 0O 0O 0O 0O 0O 0O 0O 0 O 0 0 0 0 0 0 O O 3% H O O
ET| €T Y ! 3
vlo o A O O O O OO A 1A OO 0O O 0 0 0 0O o0 A 41 0 0 o o 4 0 o
L2l 4T m% ! !
wlo o + O O 0O O O o4 4 O O O o0 0 0 0 0 0 A 1 0 0 0o o A o o
L2l 4 m% [ |
!4 A O © O O 41 4 O O O 0 0O O ~ O 0O 4 4 O O 0 0 0 O 0 O O O
cgl gt| @ P i
mlo 4 O O 0 01 4 4 OO0 O 0 O ~ 0 0 0 0 0 0 o ddo o do 4
G .2l o2l ¥ v ! ] 1
4 [ &}
Njo 4 0o o o o H d - O O © O O d O O o 0o o O © d H o o 4 © d
S 22| OT| &
~y 1 O O 0O 0 4 A 4 O 0O 0 0 0 4 O 0 NN NN O O O A ~ 0 O «H O A
m.mN 0T F.vb 1 I | [} ] ]
ol 4 © O O O H +4H M O O 0O 0 O A O 0 N N O O O M Mmoo ™MmOo m
m.m.mm 4 m% ' | ro I [
ol o o 4 H A Ad o 0 o0 4 d 4 0 0 0 N O O O O H - O o O 4 O
NM.NN eT F:W I | t I 1 |
®l4 0 O O 4 A4 A 4 0O 0 O A ~ 1 0O 0 0 0 © 0 N & 1 1 0o O o H O
¢€'e| 8T | [ ) i ] 1
N N O O 0o A A O O O H A A 0 0 0O 0 0 O N A A < 0 O O ~H O
g€ z2] 8T & ! ! ) ; ;
© N O O 0O A A 4 O 0 o0 A 4 1 0 0 0 0 0O o0 & A - e~ o0 0o O 4 O
mM.NN w.m I | ! t I |
JOZTTBIJUSD |* T8
.Ho .H@.@-HO \.~{I o — o~ o = ) w ~ @ [«a] o — o~ o & wn O ~ w (o2} [=] ~— o~ ™ & v w0 o~ w
A ] Bazl [s2) o o o o Latd o o o = =5 T By = = = A =g =t s Ul 's) ) "2 ['2] ['2] 'z} ['s)
HKIX X X X X X X X X X X X X X X X X X X X > X X X X X X X X

Characters of PSQ(7, 3)
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X1(:22) Ch Ca Cs Cy Cs Cg C7 Cg Cg9 Cio Ci11 Ci12 Ci3
X1 1 1 1 1 1 1 1 1 1 1 1 1 1
X2 78 -3k 1k -2 0 0 1 1 -1 =1 1 1 1
X3 429 7 Ls 13 0 0 0 0 o 0 2 0o -1
Xb 1001 -231 41 -7 0 O O 0 O© o 0 0 0
X5 1k30 ~15k 86 6 0 0 0 0 O 0 2 0 -1
X6 3003 539 59 -37 0 O 0 0 0 0 0 0 0
X7 3080 615 136 B -1 -1 0 0 o 0 0 0 0
X8 10725 ~715 165 -3 0 0 0 0 0 0 1 -1 1
X9 13650 1330 210 14 0 0 -1 -1 -1 -1 0 0 0
X10 30030 1694 526 62 0 0 0 0 0 0 0 0 0
X11 32032 -2L64 sS4k -32 0 O O O O 0 0 0 0
X12 43680 -ke2s6 416 -32 0 © -1 -1 1 1 0 0 0
X13 45045 4389 309 133 0 0 O O O O O 0 0O
X1y L8048  -1232 432 4 0 0 0 0 0 0 ] 0 0
X1s 50050 -5390 450 -6 0 0 0 0O O 0 0 0 0
X16 50050 770 130 -126 0 0 O 0 O 0 0 0 0
X17 75075 1155 83 131 0 0 O 0 O 0 0 0 0
X18 75075 7315 515 5. 0 0 0 0 O 0 0 0 0
X19 75075 - -5005 =~125 83 0 0 0 0 O 0 0 0 0
X20 81081 3465 633 -87 O O O O O 0 0 0 0
X21 114k00  -8800 480 32 0 0 0 0 O 0o -1 -1 -1
X22 138600 -9240 360 -2 -a o* O 0O O 0 0 0 0
X23 138600 -9240 360 -24 a* -a O O O 0

X2 4 150150 8L70 70 sk 0 0 0 O O 0

X25 205920 1056 864 160 0 0 0 O O 0 -1

X26 289575 12375 615 183 O © ©0 O 0O 0 -1 -1 -1
X27 300300 -7700 1420 -84 o0 0 0 O O 0 0 0
X28 320320 1b784 1344 192 0 0 O O O 0 0

X29 360855 18711 1431 279 1 1 O O O 0o -2 0

X30 370656 -158L0 1248 -96 O 0 0 O © 0o -1 1 -1
X31 Lookoo 6160 10ko 6 0o 0 0 0 © 0 0 0

X32 Lookoo 6160 1040 6 0o 0 0 0 O 0 o

X33 LooLkoo -18480 -2L0 80 0 0 O O © 0 0 0

Table 5, Part 1:

Characters of M(22)
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33

x(22) c ¢, €3 Cy Cs Cg C7 Cg Cg Cio Ci11 Ciz Cis
X34 Lookoo -18480  -2ko 80 0 o0 0 0 0 0 0
X35 450450 6930 1170 -110 0 0 o 0 0 0 0
X36 Ls5ok50 25410 210 -350 0 0 o0 0 0 0 0
X37 576576 1478L 576 =320 0 0 O O O 0 0 0 0
X38 577368 -21384 216 -T2 -1 -1 0 0 O 0 1 1 1
X39 579150 -6930 1230 14 o o0 O O O 0o -2 0 1
X0 582400 -8960 -1280 256 O O B B B B O O O
Xu1 582400 -8960 -1280 256 O O B B B B O O 0O
Xu2 600600 92k0 -1000 280 0 O O O O 0 0 0 0
Xu3 600600 9240 -2000 280 0 O O O O 0 0 0 0
il 600600 21560 920 -136 O 0 O 0 O 0 0 0 0
Xus 675675 10395 -165 41 0 0 0 0 O 0 0 0 0
X4 6 720720 -33264L 1104 -112 0 O O O O 0 0 0 0
Xu7 800800 -12320 8oo -¥16 o o o0 o0 O 2 0 0 0
Xug 852930 -29646 1026 88 0o 0 1 1 -1 -1 1 -1 1
Xu9 938223 -2673 16k7 20T O O 0 O © 0 -1 1 -1
X50 972972 -2L9k8 1836 -180 0 O O 0 O 0 0 0 0
Xs1 982800 15120 -2k0 -240 0 O B B -8 -B O 0O O
X52 982800 15120 -2h0 -240 O o0 B B -B -B 0 0 0
X53 1201200 -30800 560 176 0 0 ©0 O © 0 0 0 0
X54 1360800 30240 1kko 288 -1 -1 1 1 1 1 0 0 0
Xs5 1372800 49280 b0 128 0 0 O 0 O 0 2 0 -1
X56 14h1792 0 0 0 r 1 0 0 O 0 2 0 -1
X57 1791153 =-5103 -2511 8l o o 1 1 1 1 0 0

Xs8 1876446  37h22 -1800 -306 0 0 0 O O 0 -2 0

X59 2027025 -24255 -1h55 33 0 0 0 0 O 0 0 0

X60 2050048 0 2048 0O 0 0O o0 0 o 0 0 0
X61 2316600 -k3560 -8L0 24 o 0o o0 0 O 0 -1 1 -1
X62 2402400 12320 -160 160 0O O O O O 0 0 0

X63 255590k 32768 0 0 0 0 -1 -1 -1 -1 1

o 2555904 -32768 0 0 0 0 -1 -1 1 1 -1

X65 2729376 7776 -864 -288 0 O 1 1 -1 -1 -1 -1 -1

Table 5, Part 2:

Characters of M(22)
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34

C2s Cag

Cie C17 Cig Ci19 Ca9 Co1 Cpp Ca3 Cyy

Ci1s

Ciu

15

-2

-1

-1

-6
-19

-1 56
-1
105

-1

-1

-1

-1

17
31

-1

119

-1

-1

15

15
105
=21

25

-1

29
-79
-71
=21
~hu
-35

-1

91
399
L1
-8k
595
-35

-210
735

1
-1
-1

-1

-1

-1

19
-12

1

-4

12

1
0

-2

-2

0

13
-2

-2

-10

30

0

0

-1

25
-10

-6

-10

420

0

685 -25

0

30

630
630
525
=279
ko5
-210

30

13

55
-69
45
-50

1
0
0
-1

-1

21

0
1

-6 -2 -6 -2

6

Loé 11k

-1

-1

81
-45

729
Los
-280
-280

-1

21

0
0
0

-8
-8

Lo

0
0

Lo

60 -12

980

(22)
X

X1

X2

X3

Xu

Xs

Xe

X7

X8

X9

X10

X11

X12

X13

X1u

X15

X16
X17

X1s8

X19

X20
X21

X22

X23

X2y

X25

X26

X27

X28
X29

X30
X31

X32

X33

Characters of M(22)
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Character tables

Ca1 Ca2 C23 Cay Cas5 (g

Cap

Cig Cig

C17

Cie

Ciy Cis

-4
-11
-23

980 60 -12

-315
1575

21

ks
-15

0
0
-1

-3

-9
-18

-6

10

126 11k

-1

1

-1

81
L5

729
-405
280
280
210
210
525

-1
0

-21

0

8 -8

4o

-8
10

Lo -8

-30
=30

-2
-2

-2
-2

0
0

10

-19

-2

-6
11

-5k
-35
-81

1386
-245

1

-1

-1

-1

13

129
=729

-1
-1

-1

-1

-9

-81

-2

k2o -20 -28

0

1560 -4o -8

-512

0
0

0

-2

-8

729 -81

-1

-1

-h

0 -1232 0 -16
L5

0

-2

21
17

405
-135
-384
-38k
-729

35
-64

0
1
-1

0
-9

64

81

1

(22)

X34
X35
X36
X37
X38
X39
Xuo
Xu1
Xu2
Xu3
Xub
Xus
Xu6
Xu7
Xu8
Xu9
Xs50
X51

X52
X53
Xsu

Xss5
X56

X57

Xs8
X59
Xe0
X61
Xe2
X63
Xeu

X65

Characters of [4(22)
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Cag Cog9 C30 C31 C32 C33 C3y C35 C3¢ C37 C3g C39

Ca7

-1

-4
-15

24
29
-28

-2
0

-2

-2

-1
-2

-1
-2

-1

-1

-1
-1

14
10
-6

26
22

-1

-2
-10

-1

-2

1h

11k

-2

-102 -34 -14 -10

-1

20
-bb

=Ly
-60

-1

20

-1

-1 90 ko 10
258 -6

-1

18

10
-T1

73
235
150
-93
-12
162

-1
-1

-5
-2
11
28

=13

-1

79
-6k

-1

-1

2
2
1
0
0
-1
-1
-1

-18
-52
-33
-33

-6

-2

12
-9
-9
25

0

28
~-153
-153

-1

15
15

-1

73

-2h
-18

57
-1k

-8

-8

1

162
-291
-116

-1

-1

=11

ko
-12

0
0
-1
-1
0
0

=2

-12

12

-1

-12 -12

36
-23
-23

324
-307
-307

0

-66 -6 -10 -2

98

(22)
X

X1

X2

X3

Xu

X5

X6

X7

X8

X9

X10

X11

X12

X13

X14

X1s

X16

X17

X18

X19

X20
X21

X22

X23

X2u

X25

X26

X27

X28

X29

X30
X31

X32

X33

Characters of M(22)
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Character tables

C3g C39

C3s C3s C37

C3y

C32 C33

Cz8 C29 C30 (31

Ca7

-2

~-10

-6

-66
-36
171 111

58
-T2
180

0
~1
~1

0
-1
~1

-2

-2

~1

3
36

-12

0
-1
-1

=12

~12
~-20
-20

36

32k
172
172
-15
-15
-96
135
-18
520

17
17
-16

33
33
-4o

-2
-2

15

a7
-5k

-2

10

0

-2

-8

~8

-1
-1

-27
~15
-15

81
27
-27

-2h3
-135%
-135

0
0
0

0
0
0

-3
-3

34
-54

-30

-4

18
-16

0 486 -18
-312

0
0

-8

32

0

-2

-36 12 12

32k
—22h
-162
-38

-2
0
1
1
0

0
0
1
-1

32

0
18

-6

-6
-8

~1

-16

8
-6b

-1

192

0

6k

192

22)

y

X3u

X35

X36

X37

X38
X39
X40
Xu1

Xu2

Xy3
Xuu

Xus

Xu6
Xu7

Xu8

X49
Xso0
X51

X52

Xs3

Xs5u
Xs5
X56

X57
Xs8
Xs9
X60

Xe1

X62

Xe3

Xeu
X65

Characters of M(22)
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Characters of M(22)
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Character tables

Cy1 Cuz Cu3 Cuyy Cys Cuye Cy7 Cyg Cug Cso Cs1 Cs2
~10

Cuo

-4

-1

-2
-8

12

-18

-2

72

-2

18

-2
-2

-8
-8

N
L

-2 0 64 -1k
0 -14

-2

10

6l

10

~-15

-1

-l
-6
-4
-8

~L
-6

12 =22
-5k

0
-2

Sh

-k

8 -

16

-2

34

-1

54
5
48

-1
-1

27
a7
51

-1

-h

-8

-2k

-k

12

=2

-2

-6

-1 -1

-1

-8

-96

-2

-2

(22)

X3u
X3s

X36
X37
X38
X39

Xuo0
Xu1

Xu2

Xu3
Xty

Xus

Xu6

Xu7

Xu8
Xu9
X50
Xs1

X52

X53
X54

Xs55
X56

X357
Xs8

X59
X60
X6}

X62

X63
Xou4

X65

Characters of M(22)
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Csy Css Csg Cs7 Csg Csg Ceg Ce1 Ce2 Ce3 Cey Css

Cs3

-11

-2

-2
-1

1k

11

10

-6

=2

-1

-1

-1

-1

-1

=1

29 ~11
-1k

-1

-2

-2
-2

10 10

10
26

-2

38

18

-1

-1

29
-16

-1
0
0

-2

L1

-2
-2
-2

-16
-1k

16
-2
18

-2

-2

10
-1

-50

-2

18
19
-13

-6

10

83

-1 -1

-5

-1

-1

15

-8

-ko
-ho
-30

-1
-1

-1
-1

-2

22

-3k

-6

10
-8

-4

6h

2k

35
-20

23
-20

15
-k

-1
~2
-2

20

16

16

-1 -1 -1

-1

-8

-ko

16
16
-16

-L8

16
16

-2

-48

i ®)

0 16

0

X1

X2

X3

Xy

Xs

X6

X7

X8

X9

Xio0

X11

X12

X13

X1y

X15

X16

X17

X1i8

X19

X20

X21

X22

X23

X2y

X25

X286

X27

X28

X29
X30
X31

X32

X33

Characters of M(22)
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Character tables

Csy Css Csg Cs7 Csg Csg Cgo Ce1 Ce2 Ce3 Ceu Ces

Cs3

-16

16
2 130 -30

0

-1k

-6
=10
-16

10

-2

-2.

30
-16
2l
-10

-2
0

2

24 b Y

30

T2
-18

-8
=10

-3

-1

40 -8 -8

-h0

-1
-1
-2

2k
11

T2

4o
=45
-16

75
-80

-1

-2

16

16

-b

-2 -2
-1

18
15
-20

-54

-18

-2

-1

-1

63

-1
0

-1
12

15
-36

60
L8
148
-16

_96

-12
-16
-16

16
16
-16
-32

0
0

16

0

0

33
-18
-15

81

-2

i0 18 0 sk
-1

-30

-8

-24

22)

(
X;

X3u

X35

X36

X37

X38
X39

Xu0
Xu1

Xu2

Xu3
Xub

Xus
Xu6
Xu7

Xu3

Xu9
X50
X51

Xs52
X53
X54

X55
Xs6

Xs7
Xs58
X59

X60
X61

X62

X63
X6t

X65

Characters of M(22)
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Order of

el. centralizer

C |M(22) |
Co 216 36 5,7,11
Cs 217 34 5
Cy 216 33
Cs 13 13
Ce 13 13
c 11 2.11
Cs 11 2.11
Cq 22 2.11
Clo 22 2.11
Cia 7 2.3.7
Ci2 1L 2.7
Ci3 21 3.7
Ciy 5 23,3.52
Cis 10 22.3.5
Cie 10 23,5
Ci7 15 2.3.5
Cis 20 22,5
Cig 30 2.3.5
C20 3 28.37.5.7
Co1 6 27.3%.5
Cay 6 28,33
Cos 6 27.33
Coy 12 25,32
Cas 12 26,32
Coe 12 25.3
Ca7 12 26,32
Csg 2L 24.3
Caq 2 2%.3
C3p 3 27.39
€3 6 27.36
C3z 6 27.34
Cys 6 27.33

Table 5, Part 11:

Order of
el. centralizer

Ciay 12 25.33
Cis 12 25.3
Cig 12 24.32
C37 12 24,32
Cag 9 2.3
Caq 18 2.33
Cyg 9 22 34
Cyy 18 22,33
Cy2 18 22,33
Cys 18 22,32
Cuy 33
Cys 3 23,37
Cug 6 23,33
Cy7 12 22,32
Cug 3 26.37
Cyg 6 24,33
Cso 6 25,33
Csy 6 26,33
Cso 6 o4.33
Cs3 12 23,32
Csy 12 24,32
Css Y 210 32 5
Cse 4 210,3
Csy in 29.32
Csg 8 25
Csq b 212 33
Cso L 2l2.3
Ce1 8 27.3
Ce2 8 27.3
Ce3 8 27
Cey 16 25
Ces 16 25

Conjugacy classes of M(22)
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