K<s5>:=QuadraticField(5);

a:= (1 +s5)/2;

b :=(1-s5)/2;

G := MatrixGroup<4,K 1[0,1/2,b/2,-a/2,-1/2,0,-a/2,-b/2,-b/2,a/2,0,1/2,a/2,b/2,-1/2,0],
[1/2,1/2,1/2,-1/2,-1/2,1/2,-1/2,-1/2,-1/2,1/2,1/2,1/2,1/2,1/2,-1/2,1/2],[0,1,0,0,-1,0,0,0,0,0,0,1,0,0,-1,0],
[0,1,0,0,-1,0,0,0,0,0,0,-1,0,0,1,0],[1/2,1/2,1/2,1/2,1/2,1/2,-1/2,-1/2,1/2,-1/2,1/2,-1/2,1/2,-1/2,-1/2,1/2],
[1,0,0,0,0,1,0,0,0,0,1,0,0,0,0,-11,[0,1/2,b/2,a/2,-1/2,0,-a/2,b/2,-b/2,a/2,0,-1/2,-a/2,-b/2,1/2,0]>;

#G;

MaximalSubgroups(G);

IsSimple(G);

CT := CharacterTable(G);

CT;

14400
Conjugacy classes of subgroups

[11 Order 144 Length 100
MatrixGroup(4, K) of order 274 * 372

Generators:
[ 0 1/4*(-s5 + 1) 1/4*(-s5-1)  1/2]
[ 1/4*(s5 - 1) 0 -1/21/4*(-s5 - 1)]
[ 1/4*(s5 + 1) 1/2 0 1/4*(s5-1)]
[ -1/2 1/4%(s5 + 1) 1/4*(-s5 + 1) 0]
[ 1/4*(s5 + 1) 1/4*(s5-1)  -1/2 0]
[ 0 0 0 1]
[1/4*(-s5+1)  -1/2 1/4*(-s5 - 1) 0]
[ 1/21/4*(-s5-1) 1/4*(s5-1) 0]
[1/4*(-s5-1)  -1/2 0 1/4*(-s5 + 1)]
[ -1/2 1/4%(s5 + 1) 1/4*(-s5 + 1) 0]
[ 0 1/4*(-s5 + 1) 1/4*(-s5-1)  1/2]
[1/4*(-s5 + 1) 0 1/2 1/4*(s5 + 1)]
[ 1/21/4*(-s5- 1) 1/4*(s5 - 1) 0]
[1/4*(s5+1)  1/2 0 1/4*(s5 - 1)]
[1/4*(-s5 + 1) 0 1/2 1/4*(s5 + 1)]
[ 0 1/4*(-s5 + 1) 1/4*(-s5-1)  1/2]
[ 1/2 1/4*(s5- 1) 0 1/4*(-s5 - 1)]
[1/4*(-s5+1)  1/2 1/4*(-s5 - 1) 0]
[ 0 1/4*s5+1)  1/2 1/4*(s5-1)]
[ 1/4*(s5 + 1) 01/4*(-s5+1)  1/2]
[(1 00 0]
[0-1 0 O]
[0 0-10]
[0 0 0-1]

[2] Order 240 Length 60
MatrixGroup(4, K) of order 274 *3 * 5

Generators:

[ -1/2 1/4%(s5 + 1) 1/4*(s5- 1) 0]
[ 1/4*(s5 + 1) 1/4*(s5-1) 1/2 0]
[1/4%(s5-1)  1/21/4*(-s5 - 1) 0]
[ 0 0 0 1]

[ 0 1/4%(s5-1) 1/4*(s5+1)  -1/2]
[ -1/2 12 12 1/2]

[ 1/4*(s5 - 1) 1/4*(-s5 - 1) 0 -1/2]

[1/4*(-s5 - 1) 01/4*(-s5+1)  -1/2]



[ 1/2 1/4%(s5- 1) 0 1/4*(-s5 - 1)]

[ 1/4%(s5 - 1) 1/4*(s5 + 1) 0 1/2]
[ 0 0 1 0]
[1/4*(-s5-1)  1/2 0 1/4*(-s5 + 1)]
[-1 0 0 0]

[0-1 0 0]

[0 0-1 0]

[0 0 0-1]

[8] Order 240 Length 60
MatrixGroup(4, K) of order 2"4 * 3 * 5

Generators:
[1/4*(-s5+ 1)  -1/2 1/4*(s5 + 1) 0]
[ -1/2 1/4%(s5 + 1) 1/4*(s5 - 1) 0]
[1/4%(s5 + 1) 1/4*(s5-1)  1/2 0]
[ 0 0 0 1]
[ 1/21/4%(-s5 + 1) 0 1/4%(s5 + 1)]
[1/4*(-s5 +1)  -1/2 1/4*(-s5 - 1) 0]
[ 0 1/4*(s5+1)  -1/2 1/4*(s5 - 1)]
[ 1/4*(s5 + 1) 01/4*(-s5+1)  -1/2]
[(1 00 0]
[0-1 0 0]
[0 0-10]
[0 0 0-1]

[4] Order 400 Length 36
MatrixGroup(4, K) of order 274 * 5/2
Generators:
[ 0 1/4*(-s5 + 1) 1/4*(-s5 - 1) 1/2]
[ 1/4%(s5- 1) 0 -1/21/4*(-s5-1)]
[1/4*(s5 + 1) 1/2 0 1/4*(s5-1)]
[ -1/2 1/4*(s5 + 1) 1/4*(-s5 + 1) 0]

[ -1 0 0 0]

[ 0 -1/2 1/4%(s5-1) 1/4%(s5 +1)]
[ 0 1/4%(s5-1) 1/4*(-s5-1)  1/2]
[ 0 1/4*(s5+1)  1/2 1/4*(s5 - 1)]

[ -1 0 0 0]

[ 0 1/4%(s5+1)  -1/2 1/4%(s5 - 1)]

[ 0 -1/21/4*(-s5 + 1) 1/4*(s5 + 1)]
[ 0 1/4%(s5-1) 1/4*(s5+1)  1/2]

[ 1/4*(s5 + 1) 0 1/4*(s5-1)  1/2]
[ 0 1/4*(s5+1)  1/2 1/4*(-s5 + 1)]
[1/4*(-s5+1)  -1/2 1/4*(s5 + 1) 0]
[ -1/2 1/4%(s5 - 1) 0 1/4*(s5 +1)]

[ 1/4*(s5 - 1) 1/4*(-s5 - 1) 0 -1/2]
[ 1/4%(s5 +1) 1/4%s5-1)  1/2 0]
[ 0 -1/2 1/4%(s5-1) 1/4%(s5 + 1)]
[ 12 0 1/4*(-s5 - 1) 1/4*(s5 - 1)]

[5] Order 576 Length 25
MatrixGroup(4, K) of order 276 * 32
Generators:
[ 1 0 0 0]
[ 0 1/4*(s5 + 1) 1/2 1/4*(s5 - 1)]
[ 0 1/21/4*(-s5 + 1) 1/4*(-s5 - 1)]



[ 0 1/4*(s5-1) 1/4*(-s5-1)  1/2]

[1/2-1/2 1/2-1/2]
[1/2 1/2-1/2 -1/2]
[-1/2 1/2 1/2-1/2]
[1/2 172 1/2 1/2]

[ -1/2 1/4*(s5 +1) 1/4*(s5 - 1) 0]
[1/4*(-s5-1)  -1/2 0 1/4*(s5 - 1)]

[1/4%(-s5 + 1) 0 -1/21/4*(-s5- 1)]
[ 01/4*(-s5 + 1) 1/4*s5+1)  -1/2]

[ 01/4*(-s5 + 1) 1/4*(-s5-1)  -1/2]
[ 1/4%(s5 - 1) 0 1/21/4*(-s5 - 1)]

[1/4%s5+1) -1/2 0 1/4*(s5 - 1)]
[ 1/2 1/4%(s5 + 1) 1/4*(-s5 + 1) 0]

[ 0 -1/2 1/4%(-s5 + 1) 1/4*(-s5 - 1)]
[ 12 0 1/4*(-s5 - 1) 1/4*(s5 - 1)]
[ 1/4%(s5 - 1) 1/4%(s5 + 1) 0 -1/2]
[1/4%(s5 + 1) 1/4*(-s5+1)  1/2 0]

[ 01/4*(-s5-1)  1/2 1/4*(s5 - 1)]
[ 1/4*(s5 + 1) 0 1/4%(s5-1)  -1/2]
[ -1/2 1/4%(-s5 + 1) 0 1/4*(-s5 - 1)]
[1/4*(-s5 + 1) 1/2 1/4*(s5 + 1) 0]

[ 0 -1/21/4*(-s5 + 1) 1/4*(s5 + 1)]
[ 12 0 1/4*(-s5 - 1) 1/4*(-s5 + 1)]
[ 1/4*(s5 - 1) 1/4*(s5 + 1) 0 1/2]
[1/4%(-s5 - 1) 1/4*(s5-1)  -1/2 0]

O O =

0
-1
0-

- O O
o O O

[- |
[ ]
[ ]
[000-1]

[6] Order 7200 Length 1
MatrixGroup(4, K) of order 275 * 32 * 5/2

Generators:

[ 1/4*(s5 - 1) 1/4*(-s5 - 1) 0 1/2]
[1/4*(-s5-1) -1/2 0 1/4*(-s5 + 1)]
[ 0 0 1 0]

[ 1/21/4*(-s5 + 1) 01/4*(-s5-1)]
[ 1 0 0 0]

[ 0 1/4*(-s5 + 1) 1/4*(-s5-1)  -1/2]
[ 01/4*(-s5-1)  1/2 1/4*(-s5 + 1)]
[ 0 1/2 1/4*(s5-1) 1/4*(-s5 - 1)]
[(1 00 0]

[0-1 0 0]

[00-10]

[000-1]

false

Character Table of Group G

Classl 1 234 56 78 9 10 11 12 13 1415 16 17

Size | 1 16060 4504040060 1800 24 24 144 144 288 40 400 1200

Orderl 1 222 23 34 4 5 5 5 556 6 6



p=2 111116 72 5 11 10 183 12146 7 7
p=3 12345118 9 11 10 13 12142 2 4
p=5 12345678 9 111 111516 17
Xt + t111 1111 1 1 1 1 1111 1
X2+ 111111111 1 11 111141

X3 + 4-42-2 0-2 10 0 Z12Z21#2 7Z87Z8#2 -1 2 -1 1
X4 + 4-4-22 0-2 10 0Z21#2 Z17Z8#2 28 -1 2 -1 -1
X5 + 4-4-22 0-2 10 0 Z1Z1#2 Z878#2 -1 2 -1 -1
X6 + 4-42-2 0-2 10 0Z1#2 Z178#2 78 -1 2 -1 1
X7 + 6 600-23 02 0 Z22722#2 -Z1-Z1#2 13 0 O
X8 + 6 600-23 02 02z2#2 Z2-Z1#2 -Z1 13 0 O
X9 + 88000524 0 3 3-2-2-25220
X110+ 8-800 0420 0 -2 -2 -2 -234-2 0
X111+ 9 933 10 0-3 -1 Z3Z3#2 Z82728#2 -1 0 0 O
X12 + 9 933 10 0-3 -1Z3#2 Z378#2 728 -1 0 0 O
X183+ 9 9-3-3 10 0-3 1 Z37Z3#2 7Z878#2 -1 0 0 O
X14 + 9 9-3-3 10 0-3 12Z3#2 Z378#2 Z8 -1 0 0 O
X15+ 101000 24-26 0 5 5 0 004-2 O
X16 + 16-16 4-4 04 10 0 4 -4 1 1 1-4-1 -1
X17 + 1616 44 04 10 0 4 -4 1 1 14 1 1
X18 + 16-16-44 04 10 0 4 -4 1 1 1-4-1 A1
X119+ 1616-4-4 04 10 0 4 -4 1 1141 41
X20 + 16-16 00 0-2 -2 0 0 Z4Z4#2 -Z1-Z1#2 12 2 O
X21 + 16-16 00 0-2 -2 0 0Z4#2 Z4-Z1#2 -Z1 12 2 O
X22 + 181800 20 06 0 3 3 2 -2 300 O
X23 + 242400 03 0-4 0 Z5275#2 Z1Z1#2 -1 3 0 O
X24 + 242400 03 0-4 0Z5#2 Z5Z71#2 Z1 -1 3 0 O
X25 + 24-2400 0-6 00 0 Z6Z6#2 Z1Z1#2 -1 6 0 O
X26 + 24-2400 0-6 00 OZzZ6#2 Z6Z1#2 Z1 -1 6 0 O
X27 + 262555 1515 1 0 0 0 0 0-5 1 1
X28 + 256 25-5-5 15 15 -1 0 0 0 0 0-5 1 1
X29 + 303000 -2-3 0-2 0 Z7Z7#2 0 0 0-3 0 O
X30 + 303000 -2-3 0-2 0Z7#2 Z7 0 0 0-3 0 O
X31 + 36-36-6 6 00 00 0 6 6 1 1 100 O
X32 + 36-366-6 0000 0 6 6 1 1100 O
X33 + 4040000124 0-5-5 0001-2 0
X34 + 48-4800 06 00 0 -2 2 2 -2-2-6 0 O

Class| 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Size | 1200 24 24 144 144288 720 720 720 720 1200 480 480 720
Orderl 6 10 10 10 10 10 10 10 10 10 12 15 15 20

p=2 7 10 11 12 13 14 13 13 12 12 15 30 29 20
p=3 3 20 19 22 21 23 26 27 24 25 8 11 10 32
p=5 18 2 2 2 2 2 4 3 4 3 28 6 6 8

Xt+ 11111111111 111

X2+ 111111111111 11

X3 + -1-Z1#2 -Z1-Z8#2 -Z8 1 Z9 -Z9 Z9#2-Z9%#2 0 Z9Z79#2 O
X4 + 1 -Z1-Z1#2 -78-78#2 1-Z9#2 Z9#2 -Z9 Z9 0Z29#2 Z9 O
X5 + 1-Z1#2 -Z1-Z8#2 -Z8 1 -Z9 Z9-Z9#279#2 0O Z979%2 O
X6 + -1 -Z1-Z1#2 -Z8-Z8#2 1 Z9#2-729%#2 79 -Z9 0Z29#2 Z9 O
X7 + 02Z22#2 Z2-Z1#2 -Z1 1 0 0 0 O -12Z9#2 Z9-Z9#2
X8 + 0 Z2272#2 -Z1-Z1#2 1 0 0 0 O -1 Z9Z9#2 -Z9
X9+ 033222000010 0 -1

X100+ 0 2 2 2 23 00 O0O0O0OT1TT1TO

X111 + 0Z3#2 Z37Z8#2 78 -1 Z9 Z9Z9#279#2 0 0 0-Z942
X12 + 0 Z3Z3#2 Z87Z8#2 -179#279#2 79 729 0O 0 O -Z29
X3 + 0Z3#2 Z37Z8#2 78 -1 -Z9 -Z9-Z29#2-Z9%2 0 0 0-Z9%2
X114 + 0 Z3Z3#2 78 7Z8#2 -1-Z9#2-Z9#2 -Z9 -Z9 0 O O -Z9



X.15
X.16
X7
X.18
X.19
X.20
X.21
X.22
X.23
X.24
X.25
X.26
X.27
X.28
X.29
X.30
X.31
X.32
X.33
X.34

SR T T T i T T s T T S S S S S S

0550000000 0-1-11
1444144911 1-10-1-10
14-4111-1-1-1-120-1-10
4 4 4-1-141-11-110-1-10
444111 11110-1-10

0-Z4#2 -Z4Z1#2 Z1 -1 0 0 O O 0 Z979#2 O
0 -Z4-Z4#2 Z1Z1#2 -1 0 0 O O 0Z9#2 Z9 O
0 33-2-2320U0U0°000 0 -1
0Z5#2 Z5Z71#2 Z1 -1 0 0O O O -1Z9#2 Z9 1
0 Z5275#2 Z1Z1#2 -1 0 0 O O -1 Z9Z9#2 1
0-Z6#2 -Z6-Z1#2 -Z1 1 0 0 0 O O -1 -1 O
0 -Z6-Z6#2 -Z1-Z1#2 1 0 0 0O O O -1 -1 O
-1 000 0O 0-1 0 0 O
1 0 0 0 0O 0-1 0 0 O
0zZ7#2 Z7 0 O 0 1-Z29%2 -Z9 29

277742 0 O 0 1 -Z9-Z29#2 Z9%2
6 -6 -1 -1 -1 0 0 0O
6 -6 -1 -1 -1 0 0 0O
5 -5 0 00 1

0

0
0
0
0
;
-1
0
2 2 2220

[eNeolelNolNol

[eNe]
SCo_. M o o
i

-1
0

Class |

Size

Order |

32 33 34
720 480 480
20 30 30

19 29 30
31 20 19
8 15 15

+++++++++++ TS

1 1 1

0-29#2 -Z9
0 -Z29-Z29#2
0-29#2 -Z9
0 -Z29-29#2
-Z9 79 Z9%2

-Z9#2 79#2 79

1.0 0
0 -1 -1
79 0 0
-Z9#2 0 0
29 0 0
-Z9#2 0 0
1 -1 -1
0 1 1
0 -1 -1
01 1
0 -1 -1
0-29#2 -Z9
0 -Z9-Z9#2
1.0 0
1 29 Z9#2
129#2 29
1

1
1
0
0

©
%OOOO
o O =

29#2 -79-79#2

-Z9#2 -79

N
©

- O O
- O O
- OO



X34 + 0 -1 -1

Explanation of Character Value Symbols

# denotes algebraic conjugation, that is,
#k indicates replacing the root of unity w by w/k

Z1
2]

z2
]

Z3

z4
]

Z5
-4

Z6

= (CyclotomicField(5:

= (CyclotomicField(5:

= (CyclotomicField(5:

= (CyclotomicField(5:

= (CyclotomicField(5:

= (CyclotomicField(5:

= (CyclotomicField(5:

= (CyclotomicField(5:

= (CyclotomicField(5:

Sparse

Sparse

Sparse

Sparse

Sparse

Sparse

Sparse

Sparse

Sparse

:=true)) ! [ RationalField() | -2, 0, -2,

:=true)) ! [ RationalField() I 3, 0, -1, -1

:=true)) ! [ RationalField() | 3, 0, 3, 3]

= true)) ! [ RationalField() | -2, 0, 4, 4

= true)) ! [ RationalField() | -3, 0, -4,

:=true)) ! [ RationalField() | 2, 0, 6, 6 ]

= true)) ! [ RationalField() 1 0, O, -5, -5

:=true)) ! [ RationalField() I 1, O, -1, -1

:=true)) ! [ RationalField() 1 1,0, 1, 1]



