GROUPS OF ORDER 48

SUMMARY
order 48
# abelian 5

# other decomposable |24
# other indecomposable | 23
TOTAL 52

48 = (A*®) =16 x 3

48.02 = 24 x 2 = (A% BY

48.03 = 12 x 4 = (A'?, BY

48.04 = 12 x 22 = (A'?, B2, C%

48.05 = 6 x 2% = (A%, B2, C? D?)

48.06 = Dg x 6 = (A%, B2, C% BA = A'B)

48.07 = Qs x 6 = (A%, B* = A%, C® BA = A"'B)
48.08 = 16.08 x 3 = (A* B2 C? D° CB = A?BC)
48.09 = 16.09 x 3 = (A*, B2 C? D% CA = ABC)
48.10 = Das x 3 = (A% B* C3 BA = A-!B)
48.11 = Mg .® x 3 = (A8, B?, C3, BA = AB)
48.11 = Ms2® x 3 = (A8, B? C3, BA = A°B)
48.12 = D16 x 3 = (A%, B?, C%, BA = A'B)
48.13 = Ms® x 3 = (A8 B?, C% BA = A®B)
48.14 = Q15 x 3 = (A8, B2 = A% C3 BA = A"'B)
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48.15 = Ds x 2% = (A3, B2, C?, D, E2, BA = A"'B)
48.16 = De x 4 x 2 = (A%, B?, C* D? BA = A"!B)
48.17 = D34 x 22 = (A3, B4 C? D2, BA = A"'B)
48.18 = Daa x 4 = (A%, B4 C* BA = A-IB)

48.19 = Ds x 8 = (A3, B2, C& BA = A™!B)

48.20 = D3g x 2 = (A%, B, C2, BA = A"!B)
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48.21 = D316 = (A3, B, BA = A!B)

1 2 3 4 5 6 7 8 9 10 11 12
1| A|B®| AB®|B*| AB*|B*| AB?|B?|B®|B'|BY"
AZ A2BS A2B4 AZBlZ

13 14 15 16 17 18 19 20 21 22 23 24

ABZ ABG ABlO ABl4 A'B AnB3 AnBS AnB7 AnBQ AnBll An813 An815

AZBZ AZBG AZBlo AZBl4
C12 3 4 5 6 7 8 9 10 11 12
#1 2 1 2 1 2 1 2 1 1 1 3 X
vwll]1f(1]1]1]1]1 1 1 1 1 1 |G
w1111 ]1|1 1|1 1 1 1 1 1 1
w1111 ]1(1 1|1 1] -1 -1 -1 -1 12
vwll| 11111 1|1 1] -1 -1 -1 -1 |2
S EEEE i | i |3
wlll 111 a]-af-1 —af < | i | <i | i |3
o EE EE i | i |3
welll {12 a]-af-1 —af < | i | < | i |3
wolll L |=al—a] i [i|=i[=i]| o | ie* | -0 | -io* |4
vl V=21 =i |- i|i]ie2| o0 | -ie2]| —02 |4
Y11 11 1]-1/-1 [ I —i | —-i| —06? —i0? 0? 102 4
qell] Va2 =i =i i |i]-ie2| 02| i02]| 0 |4
13 1(1]-1|-1 | I —1 | = 02 102 —0? -ig? | 4
Y14 1 1 |-1|-2| —i | —i [ | 102 0?2 —i0? -0 | 4
15 1(1]-1|-1 | I —i || —0? —i0? 02 102 4
we| L] 1| =i [0 [i|<iee] 02| ie? | 62 |4
wel2l—1l2 a2 [af2[a] 2 [ 2] 2] 21]s
wel2l-1l2 a2 a2l 2| 2| 2] 2186
wol2] -1l 222221 2i [ 2] 2i | -2i]7
Yol|2|-1]12 |-1|-2]1]-2]1] -2i 2i —2i 2i |7
wl2]-1]-2] 1] 2i [ -i|-2i 202 | 2i02 | 202 | —2i?| 0
yol2|-1]-2| 1 |-2i| i | 2i | -i|-2i0?] -20%2| 2i6?> | 20> | O
ya|2|-1|-2|1 ]2 |-i|-=2i| i1 |-206%]|-2i06?| 26> | 2i6* | O
you |2 | =121 |=2i| i | 2i|-i| 262 | 20 [-2i6?| -262| O
N1 3 4 12 4 12 4 12 8 8 8 8
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C 13 14 15 16 17 18 19 20 21 22 23 24
# 2 2 2 2 3 3 3 3 3 3 3 3 X
yi| 1 1 1 1 1 1 1 1 1 1 1 1 |G
2| 1 1 1 1 {-1|-1|]-1|-1|-1|-1|-1]-1]1
sl -1 | -1[-1]-1 I —i I —i I —i [ —i |2
val =1 | -1 | -1]-1] —i I —i [ —I I —i i |2
ys | | —i [ —i | 62 | i0? | -0%|-i0?| 0% | ip* | -0% | -ie?| 3
e | —i i —i [ i0? | 02 [-i6?| 02| i6* | 02 | 03| —06°]3
7| 1 —i [ —i | —0%2|-i06?| 6% | i0*> | -0% | —i0*| 0% | i0? |3
s | —i [ —i | i |i6? | -02]i0*> | 6> |-ie*| 0| 0% | 0% |3
vo| 02 | i0% | -0 |-i0%]| O 0| i0 || 0 |-0°|-i0|-i0%] 4
0| 102 | 02 |-i0?| 02| 0% | -0 [-i0®] 0 |-6°| 6 |i6® | -0°|4
yi1 | =02 | -i0%] 0% | 6> | i0 |-i0*| -0 | 6% |-i0|i0°| 0 |-0°|4
y12 | =102 —02 ] 162 | 0> | i6° | i0 | 6° | i0 |-i0®| —i0|-0%]i0° |4
yis| 0% | 102 | -02 | -i0?| -0 | —0° | —i0 |-i0®| O 0 | i |i6® |4
yia| 102 | 02 |-i0?| -0*|-0%] 0 [i0®| O 0% | -0 |-i0®| 0° |4
y1s| —02 | —i0%?] 0% | 6> | -0 | i0®| O | -0°]| i0 |-ie®| -0 | 6% |4
y1e | =102 | —02 ] 162 | 0% | -i0®| —i0 | 03| -0 | i6° | i0 | 0° |-i0°| 4
17 -1 -1 -1 -1 0 0 0 O 0 O O O 5
yis| 1 1 1 1 0 0 0 0 0 0 0 0 |6
19| —i i —i [ 0 0 0 0 0 0 0 0|7
20| | —i [ —i 0 0 0 0 0 0 0 0|7
ya1 | =02 | —i0%?] 0% | 6> | O 0 0 0 0 0 0 0 |0
X22 i92 62 —i@z —62 0 0 0 O 0 O O O 0
23| 0% | 10?2 | -0% |-i0?]| O 0 0 0 0 0 0 0 |0
Y24 —i92 —92 i92 92 0 0 0 0 0 0 0 0 0
N 24 24 24 24 16 16 16 16 16 16 16 16
Classes H G/H n
1|1+2+3+4+5+6+7+8+9+10+11+12+13+14+15+16 | 24 2|11
2(1+2+3+4+5+ 6+7+8 12 412
3|1+2+3+4 6 813
411+2 3 1614 G’
5/{1+3+5+7+9+10+11+12 8 Ds|5 Z=o=0®
6(1+3+5+7 41120416
711+3 2124097

Sylow subgroups: [16] x 3, [3] Maximal subgroups: [24], [16] x 3
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48.22 = As x 22 = (A2, B2, C®, D2, E2, CA = ABC, CB = AC)

48.23 = Ay x 4 = (A2, B2, C% D* CA = ABC, CB = AC)
48.24 = 24.11 x 2 = (A%, B*, C2, D2, BA = A-1B, CB = B-IC)
48.25 = Dag x 2 = (A2, B2, C2, BA = A™!B)

48.26 = Qu x 2 = (A2, B2 = A%, C2, BA = A"!B)
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48.27

C |ACD

B?|AB?|B?D?|AB2D?|AC| CD?

Elts|1|A|D?|AD?| B | AB | BD? | ABD?

14 15 16 17 18

B2CD? |A™B"D|A™B"D3|A™B"CD|A™B"CD?3

13

12

CcC 11

AB?C| B2C |AB2CD?|/ABCD?

elts| BC |ABC| BCD?

O NmMtTtTO0L O~ O848 93D
A TITT T[] N|o|o|lo|o|o|o
AT T =T T NG| G o |o|lo|o|o|o
I B e ) ) ) S
alalal a7 77 T T~ ST T
1_1_1_1_1_1_1_1_1__1__1__1__7__?__1_1_1_1_
Al | A A A== TT T T N T T T
e EE RN RN EE
R EENNERNENNER
i bad il Elsd Bl Rl UG G A A B A A
gy pury ey ey pury gy FSE S BIS DI DI Y
—A N MO < O O M~ 0 O O +H N MmO < N O N~ 00

12 2 2 3 6 6 6 2 2

XK

vail1 1|1 ]1|1]1]1]|1]|G

val-1]-1]-1]-1]-1]-1[1]1]3

va|-1|-1|-1|-1f 1|1 [-1]|-1]|2
vs{ 1| 1]-1|-1] i

w1111 1]-1]-1]-1]-1]2

v7|-1]-1]11]1
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C 1 12 13 14 15 16 17 18
# 2 2 2 2 6 6 6 6K
ol -1 | -1 | -1 ] -110/0]0|0f6
ywo] -1 | -1 1 1 10/0|0|O0}7
yu| 1 1 1 1 |0/0]0|0]|8
yiz| 1 1 -1 | -11]0(0]0|0]9
3| O 0 0 0O [0|0|0O|O0]10
vl O 0 0 0 [0|j0]0|0]11
ws| \f3i | f3i |f3i |/3i|0][0]0]|0[12
x16|3i | \f3i |f3i | \f3i |[0/0[0]0]12
xa7|f3i | \f3i |/f3i |/3i]0|0[0]0]13
xas| \[3i |\/3i |\f3i | +/3i |0/0[0]0]13
N6 6 6 6 4 4 4 4
Classes H G/H
1| 1+2+3+4+5+6+7+8+9+10+11+12+13+14 |6 x 22 |2
2|1+2+3+4+5+6+7+8+15+16 D3ssx2|2
311+2+3+4+5+6+7+8+17+18 D3ax 2|2
411+2+5+6+9+11+12 6 x 2 4
5/|1+2+5+6+10+13+14 6 x 2 4
61]1+2+3+4+9+10 23 Ds
711+2+3+4 22 De x 2
811+2+9 22 D34
911+2+10 22 D34
10|1+3+5+7 6 Ds
1111+4+5+38 6 Ds
1211+3 2 Dg x 3
1311+4 2 Dg x 3
1411+2+3+4+5+6+7+8 6 x 2 22
15({1+2+5+6 6 4x?2
16|1+2 2 D34 x 2
17(1+5 3 16.09

Sylow subgroups : [16.09] x 3, [3]
Maximal subgroups: [6 x 22], [D34 x 2] x 2, [16.09] x 3
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c| Cd

8
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S
B | AB | BC?

B~'D, DC = ACD)
6
B2| AB?

4

elts|1|A|C?| AC?

(A% B3, C* D? DB
CC12 3

48.28

AB?C? | AC| AC?

B2C?
15
B"D

18
B"C3D

17
B"CD

13 14 16
B2C? B"C2D

BC?

12

B%C
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C 1 12 13 14 15 16 17 18
# 2 2 2 2 6 6 6 6 K
Y1 1 1 1 1 11111 1]G
| 1 1 1 1 |-1]|-1|[-1]-1f1
A3 I i —I —i 1|11 |-i]?2
val| i — I I 1 (-1l=ili]2
A5 [ i —i —i |-1|1f=i]i]3
x| I —i [ [ A1 11i]|-i]3
vl -1 ] -1 [ 1] -1 [1]21]-1]-1]4
ve| —1 -1 -1 -1 |-1|-1]11 1|5
vol| -1 -1 -1 -1 000|006
X.10 1 1 1 1 O/0|O0]0O]7
wii| i —i [ I 0O/ 0|l0|O0]S8
%12 [ [ —i —i 0O|0|0|0]|8
viz| O 0 0 0 0|00 ]0]9
yia| O 0 0 0 0O/0]J]0]0]10
x| \3i | /3i| \/3i |~/3i] 0|00 0|11
x| /3i| \f3i [~/3i|3i[0][0]O0]0]11
xi7| 3 | V3 | /3 |«/3]0|0]|]0|0]12
xis| 3 | 3|33 [0]0]0]0]12
N2 12 12 12 2 2 4 4
Classes H GIH n
1+2+ 3+4+5+6+7+8+9+10+11+12+13+14 |12 x 2 |2 1
1+2+5+6+15 Dgx2 |4 2 G’
1+2+5+6+16 Dgx2 |4 3
1+2+3+4+5+6+7+8+15+16 Dg x 22 | 2 4
1+2+3+4+5+6+7+8+17+18 |Dgsx2|2 5
1+2+3+4+9+10 4% 2 Ds 6
1+2+3+4+11+12+13+14 7
1+2 2 De x4 |8
1+3+5+7 6 Dg 9
1+4+5+8 6 Dsg 10
1+3 2 D12><2 11
1+4 2 2411 |12
1+2+3+4+5+6+7+8 6x2 |22 14
1+5 3 16.09 |29
1+2+3+4 22 Dex2 |46 Z=® =09

Sylow subgroups: [16.09] x 3, [3]
Maximal subgroups: [12 x 2], [Des x 2?], [D3.4 x 2], [16.09] x 3
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10
BS

8

7

5 6

4

(A% B* C3 BA=A"B,CA=A"C)
cc1l2 3

48.29

C2| A2C2|B2C?| A?BC?| A’B| A%B?

elts|1{A?|B?|A’B?| C | A’C | B’C | A’B°C | B

18

17
ABC" | AB3C"

14 15 16
AC"| ABXC"

13

12
BC | BC | B3C | B3C?

11
A?BC?|A’BC|A’BC?|A?B3C|A3C"|A®B2 C"| A3BC"|A3B3C"

CcC

elts

X

6

6

15 16 17 18
6 6

14
2

1

3

10
11
11
12
12

-1

-1

0

-1

-1

1

0

-1

1
-1
-1

0

-1

1

1

0

0

1

-1
-1

—[3i
\3i

o

-1

\3i

—3i

—[3i
\3i

-1

\3i

—3i

-1

-2
—2i
2i

0

-2
2i

—2i

0

-1
-1

-1
-1

-1
-1
-1
-1

-1
-1
-1
-1

1
-2
2
1

1
1

-2

-1

1
1

1

1
-1
-1
-1
-1

2| 2
-2

1

1

1
1

1

1
-1
-1
-1
-1

2
-1

-111

-1

-1
-1

-1
-1
2
2
-2
-2

=21 2
2
-2
-2

-1
-1

-1
-1
2
2
-2
-2

-2

2| 2

1
1

1
1

2

2| 2
-2

2| 2

2| 2

-2
-2

1
1

1
1

2| 2

2

2
2
2
2

X3

p &

X5

A6

Y7

X8

%10

X1l

%13

A 14

X15

A 16

xX17

Y18

12 12 12

12

2

Nlo2
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Classes H G/H
111+2+3+4+5+6+7+8+9+10+11+12+13+14| 12x2 2
2|1+2+3+4+5+6+7+8+15+16 D34 x 2 2
311+2+3+4+5+6+7+8+17+18 D34 x 2 2
4(1+2+3+4+5+6+7+8 6x2 22
511+2+5+6+15 D34 4
6|1+2+5+6+16 D34 4
711+2+3+4+9+10 4 x2 Ds
81|1+2+5+6 6| 4x2
911+3+5+7 6 Ds
10[{1+4+5+8 6 Qs
11[1+2+3+4 22 | Dg x 2
12|11+5 3 Daa
13]11+2 2| Dgx4
1411+3 2| 2411
1511+4 2 Q24

G!

Sylow subgroups: [Das4] x 3, [3] Maximal subgroups: [12 x 2], [Dz4 % 2] x 2, [D44] x 3
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48.30 = D124 = (A2, B*, BA = A1B)
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

1[AS[B2[A%B2[ A% AZ[A%B2[ AZB2 [A3[A3B2] A [AS] AB? [A5B2]a2n gl A2+1R3] A27R3] A2+1R3
A8 AlO ASBZ AlOBZ A9 AQBZ All A7 AllBZ A7BZ

c1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
# 1 1 1 1 2 2 2 2 2 2 2 2 2 2 6 6 6 6 X
Y1 1y111(111,111 1111 1 1 1 1111 ]1]¢G
Y2 1y111(111,111 1111 1 1 1 -1]/-1]-1]-1|1
Y3 111|111 1]|-1 -1]1 |- 1 1 -1 -1 =i |-i]2
Y4 11 |-1|-1]1|1}-1 <11 |-1| 1 1 -1 1 =i |=i|1]2
Y5 111 1111 -11-1] -1 -1 -1 -1 1 /1 |-1|-1]3
x| 1] 1 1)1 1|1 -1 | 1| 1| -1 |-1/-1[1|1(3
|l 1]-1|-1f1]1]-1 1] -1 | -1 1 i i i |4
vell| 1 |-1|-1f1 1|1 -1|-1 -1 -1 I I =
xo|2] 2 2 (1] -1]-1]-1f2 1| -1|-1]-1]ofjo]jofo0]5
x0|2] 2 2 (1112|222 12 | 1 [ 1 ojofofo]es
yul2]2]|-2]-2]-1]x 122 -1 -1 1] 1]ofjofolo]7
yiz[2] 2 |-2]-2[1] 2|2 1 | 2| -1f[o]jo]ofo]s
yis|2]-2]2]-2]2]-2 2[00 ol o] o]oloJo|o]o
Y14 2(-2l-212)|12|-2|-2]2]|07]0 0 0 0 0 O] 0100|0110
yis |2 ] -2 2]-1]1]-1 0]0]+3 [\3]|3 |3|0]0]0]O0]|n
vel2| 2|2 ]2]1]1]x ofof 3|3 |33 |0o]ofo]o]n
wr|2]-2|-2]2]aj1|1]a]olof[a|[AB|B][v3a]|0]0]0]0]12
yis [ 2] 2| -2 1111|0033 |3 |\3|O]0]0]O0]12
N1 2 2 3 6 6 6 4 4 12 12 12 12 4 4 4 4
Classes H GH n
1| 1+2+3+4+5+6+7+8+9+10+11+12+13+14 | 12x 2 2|1
211+2+5+6+9+11+12 12 412
3[1+2+3+4+5+6+7+8+17+18 D34 x 2 213
411+2+5+6+10+13+14 12 2214
511+2+3+4+9+10 4x2 Ds|5
6[{1+2+3+4 22| D2|6 Z=@=o
711+2+9 4| Dsa|7
811+2+10 41 D348
911+3+5+7 6 Ds|9
10]1+4+5+8 6 Qs | 10
1111+3 2| D211
1211+4 2| Q2|12
13[1+2+3+4+5+6+7+8 6x2 221 1m3
1411+2+5+6 6|4x2]|2n3 G
1511+2 2| Dsal|2m6
16|1+5 3| Daa|2n9

Sylow subgroups: [Das4] x 3, [3] Maximal subgroups: [12 x 2], [D34 % 2] x 2, [D44] x 3
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12
B*C

6 7 8 9 10 11

B~1D, DC = A’CD)

CC12 3 4 5

(A% B® C2,D? DB

48.31

B2 AB?| A’B2| A®B%| A2C|A’C| A?B*C | A’BC

elts|1|A2|A|A3|B|A°B| AB |A’B| C |AC| BC

14 15 16 17 18

13

CC

A3B2C|ABC|A?B"D|AB"D|A’B"CD|A3B"CD

elts| ABC |AB*C| B'D |AB"D| B"CD |AB"CD

6 6 X

6

6

9 10 11 12 13 14 15 16 17 18
2 2 2 2 2
111
111

2

8
2

3
4

6

8

10

12

0

1
-1
1

0

0

0

-1]-1] 2

-1

0

0

0

1

-1]11

-1]1-1]1

1

1
-1/-1]-1]-1]1

1
-1

0/0[0|0]9

0

00

0/0[0|0]O0

1
1

1
1

1
1

0
1

-1101]0

-11]0]0]J0]0|O

-11-1|1

-1]-1[{-1]1

1

-1/-11]0,0]0]0]11

0/0]J]0|0]0]0]12

0

1
1

1
1

1

1
1

-11-1|1
-1]-1]1

-1]-1{-1[-1]0]0

1

00

-1
-1

2

2|-1]-1|1

2

0

-1]-1{-1]-1|{-1]-1|1

-1|-1|-1|-1]-1|-1]-1]-1]1

1
1

-1|1

-1]1
2

2

0]0[0 |0

0

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

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

1

—2i

2i

1
1
1
1
1
1

2| 2i
-2 | -2i

1

1
6

1
1
1
1

-11-1

2
2

-1

-1
3

-1
-1
-1
-1
2

—2i

2i
=2i|-1]1

2i
=2i|-1]| 1

2i

2

X13 2 —2 2|

yia|2]|-2]-2i

X15 2 —2 2|

v |2 ]| -2]-2i

X17 2 —2 2|

X18 2 —2 —2|

6 12 12 2 4 4 4

6

4

12 12 2

4

1

181



O© oo ~NO OB WwWwN Bk

NP R RPRRPRERRRERRE
O OWOW~NOU~WNREO

21

Classes H G/H
1+2+3+4+5+6+7+8+9+10+11+12+13+14 | 12 x 2 |2
1+2+3+4+5+6+7+8+15+16 Dsx4 |2
1+2+3+4+5+6+7+8+17+18
1+2+5+6+9+11+12+15+17 2411 |2
1+2+5+6+9+11+12+16+18 D3sx2|2
1+2+5+6+10+13+14+15+18 Dgx4 |2
1+2+5+6+10+13+14+16+17 Q24 2
1+2+3+4+9+10 4x2 Ds
1+2+ 3+4 4 Dg x 2
1+2+9 22 D¢ x 2
1+2+10 4 Dg x 2
1+5 3 16.08
1+2+3+4+5+6+7+8 12 22
1+2+5+6+9+11+12 6x2 |22
1+2+5+6 6 23
1+2+5+6+15 Dgx2 |22
1+2+5+6+16 D34 22
1+2 2 D6X22
1+2+5+6+17 D34 22
1+2+5+6+18 D34 22
1+2+5+6+10+13+14 12 22

Sylow subgroups: [16.08] x 3, [3]
Maximal subgroups: [6 x 22], [Ds x 4] x 2, [24.11] x 2, [D24], [Q24], [16.08] x 3
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= B5C)
6

A-'B,CB

(A3, B8, C2, BA

48.32

10
C |B%C

CC1l12 3 45

A2 A2B* A2B%| A’B°|B*C|B°C

elts|1|B*|B?|B°| A| AB*| AB? | AB®

11 12 13 14 15 16 17 18

CC

A’B*C|AB*C|A?B°C| AB°C |A"B°|A"B’|A"B>C|A"B’C

elts|] AC | A’C | AB*C |A’B2C| A"B |A"B3| A"BC |A"B*C

XK

6 6 6

6

9 10 11 12 13 14 15 16 17 18
2 2 2 2 2

2

<t

o -

AN

—

C
#

2

10
10

-1
-1

-1

-1

-1

-1

1
-1

1
-1
-1

-1

-1

-1
-1

-1

-1

-1
-1

1
-1

-1

-1

-1
-1

-1

-1

-1

-1
-1

1

1

2
-2
-2

0
0

-1
-1

-1
-1
2
-2
2

0
0

1
1

-1
-1
-1
-1
-1
1

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

—2i
2i

1
1
1

-2 2
-2 | -2i

1
1
1
1

1
1
1

-1]-1
-1]-1
-1]-1
-1]-1

2
2

-1

-1

-1
-1

2
2
-2
-2
—2i

2i
-2i| -1

2i
-2i| -1

2i

-1
-1

2

-2
-2

1
1

2
2

1
1

2|2

2
2

21-21 2i

2| -2|-2i
2121 2i

2| -2]-2i
2121 2i

2| -2]-2i

1

Y1

Y2

x3

x4

X5

A6

X7

A8

%9
%10

11

X12

x13

K14

X15

X16

xX17

Y18

8 8

8

6 12 12 8

4 3 6 12 12 2 4 6

4

2

N
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Classes H GHH n
1|1+2+3+4+5+6+7+8+9+10+11+12+13+14 | 12 x 2 2|11
2(1+2+3+4+5+6+7+8+15+16 Dsg 2|2
3(1+2+3+4+5+6+7+8+17+18 Dsg 2|3
4(1+2+5+6+9+11+12 6 x2 44
511+2+5+6+10+13+14 12 415
6[1+2+3+4+9+10 4x2 Ds| 6 Zr=9
7|1+2+3+4 4\ Dgx2]|7 Z=0
8|1+2+9 22 D348
911+2+10 4 Dgx2|9
10]1+5 3| Ms2® |10
11|1+2+3+4+5+6+7+8 12 221112
12|1+2+5+6 6| 4x2|2n4 G
13|1+2 2| 24.08|28

Sylow subgroups: [Ms2®] x 3, [3] Maximal subgroups: [12 x 2], [Dss] x 2, [Ms2®] x 3
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48.33 = (A%, B®, C%, CB = B°C, CA = A'C) = M242®

CC12 3 45 6 7 8 910 11 12 13 14 15 16 17 18
elts|1|B*|B?|B® A2 AZB44 AZBZZ A2866 85 Bj AZ\BS AZB5 AZB37 AZB73 Ac |A"B2c| APBC |AMB3C
A?|A?B* A?B%| A’B®|B°|B’|A’B°| AB°|A%B’| AB AMgec| angsc| agse | AMg7c
c12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
#1 1 1 1 2 2 2 2 2 2 2 2 2 2 6 6 6 6
vl 111 f1]1[1 1][]1 1 1 111111
w111 1f1)1]1 11 1 1 1 1-1|-1]-1|-1
Y3 111|221 ]21)|-1 <2 i | =i i i I =
Y4 1|1 |2 /-1|1 |11 =1} i |- i i —i | -1l 1]
ys|1] 1 1111 1|11 -1|-1|-1]-1]1]1]|]-1|-1
ve |1l 1 111 1|1 -1 -1]-1|-1]-1|-1]1]1
Y7 1|12 |-1|1]|1]-1 1] =i i —i —i i i 1 (-1 i
well| 1] -1|-1]1 |21 |-1 -1)-i]] —i —i i (I I T A I R
ol2|2|2 | 2|-1|af-1|af2|2]-1]-1]-1]|-1]0j0f[0]0O
Y102 2 2 |-1|-1l-1|-1]-=2|-2] 1 1 1 [1]lo0]0]0]|oO
yul|2]2|-2|-2|-1|-1] 1 | 12 |-2i] =i | - | I10(0J10|0
yiz|2|2 -2 |-2|-1]-1) 1| 1][]-=2i 2 [ [ -i | -i|0]0]0|O0
yis|2|-2| 2 |22 |22 |-2i] 0] 0] O 0 O |0|J0O|0O]O]|O
yuu|2|-2|-2i| 2|2 |-2|-=2i]2i[0]0f 0 0 O |o0o|JOoO|O]O|O
yis|2|-2|-2i|2i|-1|1] i |-i[|O0] 0|1 |-1-i|]-1 |21 [0]OfO]O
yis|2|-2]2 |=2i|-1| 1] -i| i |[O0O]O0]|1i|-1+i|-1 |2 [0]Of0O]O
yiz|2]-2] 2 |=2i|-1| 1] i | i |0 ]O|-1+i| 1-i|-1-i|2+i[0O]O[O|O
yig|2|-2|-2i|2i[-1 1 [P | -i[0 |0 ]|-1-i] 1+ |-1+i|1-i| 0O | O[O0 ]O
N1 2 4 4 3 6 12 12 8 8 24 24 24 24 2 4 8 8
Classes H GH n
1| 1+243+4+5+6+7+8+9+10+11+12+13+14 24 211
211+2+5+6+15 Dex 2 412
3[/1+2+5+6+16 D34 413
4(1+2+3+4+5+6+7+8+15+16 Ds x 4 2|4
5[1+2+3+4+5+6+7+8+17+18 Dsg 2|5
6[1+2+3+4+9+10 8 Ds | 6
711+2+3+4 4| Dgx2|7 Z=d=9
8l1+2 2| Dsx4|8
911+5 3| Ms2® |9
10{1+2+5+6 6| 4x2|1n2 G
11({1+2+3+4+546+7+8 12 22| 114

Sylow subgroups: [Ms2®] x 3, [3]
Maximal subgroups: [24], [Ds x 4], [D3s], [Ms2®] x 3
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48.34 =SLy3x 2 =(A% B2= A% C? D? BA=A"'B,CA=A"'BC,CB=A"'C)

48.35 = (A4, B%=A? C?=A? D3 CB=A?BC,DB=BCD, DC = BD)
CCIiI2TIsIs Ik I's I'7 I's Iy TI"10 | ' I'i3 I'14
elts| 1 [A%|A|A3| B AB D A?D AD A3D D? A?D? AD? A3D?

C AC |[BCD| BD |ABCD|A?BCD|A?BD?|A’BCD?| A°BD?| ABD?

BC |ABC |A’BD| CD |ABD| ABD | CD? | A’CD | ACD? | ABCD?

A’B | A®B |A’CD|A’BCD|ACD| ACD |BCD?| BD? |ABCD?|A3BCD?

A’C | A°C
A’BC|A’BC
C12 3 4 5 6 7 8 9 10 11 12 13 14
#1 1 1 1 6 6 4 4 4 4 4 4 4 4 K
voll| 1111 f(1]1]1]1 1 1 1 |1 1 1 |G
vell|1]-1]-1[1|-1]1 11 -1 -1 1 11 -1 -11]1
wv:ll]1]1]1[1]|1])] o |0l o | oo |’ o® | o |2
wall] 1] 1] 11 |1] |0’ @0 | 0| o || o o |2
vl 1]-1]-1[1|-1] o |o| -0 | -0 o |o?]-0?|-w?]|3
wvll| 1] -1]-1]1[|-1] 0 |0?]|-0?]|-0*] © |0] ~o | —o |3
xr{2|-2| 2 |[-2i[0]O0O -1 |-1] —i | i |-1]-1]-i | i |O
wl2|—2|-2il2i]o 0| -1]2]| i | < |-1]|2] i | <]o0
vo|2|-2121 |20 |0 ]|-0|o|-in]| io |-0?|w|-ie?| io® |0
o |[2]-2]-2i21 |0 [0 |-0]|o]| iv | —ieo |-0?]| | in® |-in?|0
viu|2|-2| 21 |-2i| 0| 0 |-0?|0?|-i0?| i’ |-0|o|-io| io |0
yiz|2|-2]-2i| 211 0| 0 |-0?|0?| io? |-i0?]| -0 | 0| io | —io |0
vi3[3] 3] 3|3 |-1]-1] 0 | O 0 0 0|0 0 0 |4
X14 3 3 —3 —3 —1 1 0 0 0 0 0 0 O O 5
N1 2 4 4 4 4 3 6 12 12 3 6 12 12
Classes H GH n

111+2+5+7+8+11+12|SLys 211

2|1+2+3+4+5+6 Dis 312

3|1+2+5 Qs 6|3 o

411+2+3+4 4 Asl4 Z=9

511+2 21 Asx2]|5 ()

Sylow subgroups: [16.08], [3] x 4 Maximal subgroups: [SL23], [16.08], [12] x 4
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48.36 = S4 x 2

= (A? B? C? D% E? CA=ABC,CB=AC,DA=BD, DB =AD, DC =C'D)

48.37 = (A?, B2, C3 D* CA=ABC, CB =AC, DA =BD, DB = AD,

CcC
elts

DC = C!D)
1 2 3 4 5 6 7 8 9 10
1|D?| A AD; AmBnC AmBnCDZ D D33 BD CD
ABB ABBDD2 ATB"C? | ATBC?D? 52% (?2%3 AQCIIDZD QCC::Z%
BC?D | BC?D? | BC?D® | BD?®
ch | cp® | cD® AD?
ACD | ACD® | ACD® | ABC?D®
c1 2 3 4 5 6 7 8 9 10
#1 1 3 3 8 8 6 6 6 6 X
yul1/1f(1]1]11]1]11f1]1]6G
wlil 11111 ][-1]-1]-1]-1]12
wvs|1]-1] 1 |11 |-1]i |-i|]1i|-i|?2
wall| =11 |11 |-1|-i|i]|-i|i]?2
xs(2]2]|2]2|-1]/-1]0]0f0|0]3
vel2]-2]2]|-2|-1]1][0]0]|]0|0]4
v7|3]3]|-1|-1[0]0]-1|-1|-i|i |5
vs|3] 3 |-1|-1[0]0]-1|1]i|-i]|5
vo|3]-3|-1| 1[0 |0 |i|-i|[i]|-i]O
yio|3|-3[-1| 1|0 |0 |—-i|i]|]-i|i]O
N1 2 2 2 3 6 4 4 4 4
Classes H GH n
1{1+2+3+4+5+6|Asx2 211
211+3+5 As 2212 G
311+2+3+4 23 De |3
411+3 22 D344
511+2 2 Aux2|5 Z=d=9

Sylow subgroups: [16.09] x 3, [3] x 4
Maximal subgroups: [As x 2], [16.09] x 3, [D34] x 4

48.38 = Dg x Ds = (A%, B?, C3, D?, BA = A'B, DC = C'D)

48.39 = Qg x Ds = (A%, B> = A%, C3 D? BA=A"'B,DC =C'D)
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15

14
D| BC"D |ABC™D

AC | ABC | A®BC | CD | ACD | A%C"D| A2BC™D | A®BC™D

AC?
A3C% A’BC?|A%BC?

13

12

C-'D)

11

10
ABC?|C?D|A%CD

9
BC?

8

7

5 6

(A%, B% C3 D*=A%2, BA=A"B,DC

CCl12 3 4
A3|A’B|A3B|C?|AC?

elts|1{A?lA| B |[AB|C|AC| AC| BC |ABC| D | AD |AC"

48.40

6 XK
1]6G

6

1

6

1
-1]-1]-1{1

8 9 10 11 12 13 14 15
4 4 4 3 3

7
2

< N

™M N

AN

—

4
6
8
9

-1

-1]-1] 2
-1
-1]-1|1
00
0(0(11
00|12
0(0fO

0/0]0
0
000110
0

0

1

-1
0/0]0]12

-1]1
0

-1
1
-1
1
-1
1
0
0
0
0
—2i
2i

-1
-1
1
-1
1
0
0
0
2i
—2i
4

1
-1
-1

1

1
-1

0

6

1
-1/-1|1

-1]-1

-1
1

1
188

1

-1]1
-1]-1|1

-1]1

1
1
1
6 12 6

1

1
21010

1
1
1
2

-1]-1[-1]-1]-1[ 0
3

-1]-1]1

2
0
0

-2|-1/-1|1
2

2
—2|-2{-1]-1{-1]1

-11-1|1
-1]-1]1

0

X14 2 —2 O 0 O
0

2

-1]-1|1
—2|-2| 2

1
1
2
2
2| 2
4

111
2| 2
Yo |2] 2
yi|2] 2
2 |2] 2

N1 2

A8
X9

) &4
x5 |41-4] 0

x3|2]-2] 0



O 00 NO Ol WN -

NNRPRP RPRPRPRPRRERRERERRE
m O O 00 NO Ol b WwWDdND - O

Classes

H G/H
1+2+3+4+5+6+7+8+9+10| Dgx3 2
1+2+3+6+7+8+11+12+13 Q24 2
1+2+3+6+7+8+14+15 Q24 2
1+2+4+6+7+9+11+12+14 |D3sx?2 2
1+2+4+6+7+9+13+15 Das x 2 2
1+2+5+6+7+10+11+12+15 | D34 x 2 2
1+2+5+6+7+10+13+ 14 D3s 2 2
1+2+3+4+ 5 Ds De
1+2+3 4| Dex?2
1+2+4 22| Dgx 2
1+2+5 22| Dgx 2
1+6 3| 16.08
1+2+3+6+7+8 12 22
1+2+4+6+7+9 6 x 2 22
1+2+5+6+7+10 6x2 22
1+2+6+7+11+12 D34 22
1+2+6+7+13 D34 22
1+2 2 | Dg x 22
1+2+6+7+14 D34 22
1+2+6+7+15 D34 22
1+2+6+7 6 23

Sylow subgroups: [16.08] x 3, [3]
Maximal subgroups: [Ds x 3], [De x 4], [D34 % 2] x 2, [24.11] x 2, [Q24], [16.08] x 3
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10

9

8

7

= A-'B, DC = ACD)

5 6

(A%, B2=A? C3 D? =A% BA
CC12 3 4

48.41

ABC?

AC?| BC?
A3C?| A?BC?|A®BC?

A3|A’B|A3B|C?|A%C?| A3C | A’BC | A°BC

elts|1|{A%2|A| B |AB|C|AC| AC| BC | ABC

13 14 15

12

CC 11

elts

CD |AC'D| BC"D |ABC™D

C*D | A°D |A3C"D|A2BC™D|ASBC™D

A’CD|A*C?D

D

11 12 13 14 15

10
3

9
4 4 4

S)
2

4
2
1
1

3
2
1
1
1
1

cC1 2

X

6 6

6

3

2

2

# 1 1

3
4

6

8
9

11

12
0

1
-1

0

0

0
0

-1]-1| 2

1

-1

-1]-1/-1|1

1
-1

-1]1
1

-1]-1|1

00

0/0]0

0/0|0]10

00

000112

00
00

-1

1
-1

1
-1

1

0
0
0

0
—2i

2i

0
4

-1
1
-1
1
-1
1

0

2i

—2i

1

-1
-1

1

1
-1
0

-1]-1

-1]-1

-1
1

1
1

-1]1

-1]1

-1]-1|1
-11-1]1

1
1
1
1
1
1

21010

1
1
1
1

-1/-1{-1]-1|-1

-1]-1]1

2

-1
-1

2

-2|-1/-1|1

0
0

-11-1|1
-1]-1]1

2

-2 |-2|-1|-1]-1]1

0
0

-1]1

-1]1

-1]-1|1
-11-1]1

2
2

2| 2

—2|-2| 2

111

111

111

111

111

111

111

111

2| 2

A1

X2

Y3

x4

x5

A6

X7

Y8

)&

xlo 2 2
x11 2 2
x12 2 2

xlg 2 —2 O 0 O

x14|2/-2]0

i5|4|-4] 0

4

4 4 4 3 6 12 12 12

N1 2
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Classes H G/H n
1{1+2+3+4+5+6+7+8+9+10|Qsx3 211
2|1+2+3+6+7+8+11+12+13 Q24 212
3/1+2+3+6+7+8+14+15 Q24 213
411+2+4+6+7+9+11+12+14 Q24 2|4
5/1+2+4+6+7+9+13+15 Q24 215
6|1+2+5+6+7+10+11+12+15 Q24 216
711+2+5+6+7+10+13+14 Q24 217
81+2+3+4+5 Qs D6 | 8
9]11+2+3 4| Dgx2|9
1011+2+4 4| Dgx2]10
11{1+2+5 41 Dex2|11
12({1+6 3| 16.08(12
13(1+2+3+6+7+8 12 221112
14(1+2+4+6+7+9 12 22|14
15[1+2+5+6+7+10 12 22116
16|1+2+6+7+11+12 D34 221216
17(1+2+6+7+13 D34 22| 27
18|1+2+6+7+14 D34 22134
19(1+2+6+7+15 D34 221315
2011+2 2| Dgx2%2|3M9 Z=0=9
21({1+2+6+7 6 2°(13n14 G’

Sylow subgroups: [16.08] x 3, [3]
Maximal subgroups: [Qg] x 3, [Ds x 4] x 3, [D24] x 3, [16.08] x 3




48.42 = Dag = (A%, B2, BA = A°'B)
T'e| T2 | T3 | Ta | Ts |Te | T7 | Ts | T9 |Two|T11|T12|T13| T I'is
1 A12 A6 A8 A4 A3 A9 A2 AlO A A5 A7 All Aan A2n+1B
A18 A16 A20 AZl AlS A22 Al4 A23 A19 Al7 Al3
c1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
# 1 1 2 2 2 2 2 2 2 2 2 2 2 12 12
A1 1)1 1 1 1 1 1 1 1 1 1 1 1 1 1
%2 1)1 1 1 1 1 1 1 1 1 1 1 1 -1|-1
x3 111 1 1 1 -1 -1 1 1 -1 -1 -1 -1 1]
A4 1)1 1 1 1 -1 -1 1 1 -1 -1 -1 -1 -1]1
x5 2| 2 2 1-1]-1 2 2 -1 1 -1 -1 -1 -1 0|0
Y6 2| 2 2 |-11-1] -2 -2 -1 1 1 1 1 1 0|0
v 2] 22 2l o[ o 2]-=2] o0 0 0 0]0
xe[2[2[ 02 [2[ 2 [~z | 0 | L | 2 | 2 | <o | vz |00
yol2|-2[0]2|-1|~2]2] O \2 2 | 2 2 |00
%10 212 |-2]-1]-1 0 0 1 \/5, _\/5, _\/5, \/§ 0|0
qul2] 222l o T o 1T 1] 3] 8|38 | B[0]o
2|2 2|0 | L[ 1|2 |2 | N3 |3 | B | & | 2B [ B Z |00
ws |2 2| O[T [ [V2 [~VB [ 3 | BrE [l [2EE [<BE |00
e |2 2| O[T [\2 [2 [~V3 |3 | 2Bk [EE [ [EE [0]0
s |2 2| O [ 1 T[22 [V2 | VB |3 | 2Bk [2frf [z |6 [0 |0
N1 2 4 3 6 8 8 12 12 24 24 24 24 2 2
Classes H G/H p H #
111+2+3+4+54+6+7+8+9+10+11+12+13 |24 2 2 Dis | 3
211+2+3+4+5+8+9+14 Dpx2|2 3 31
311+2+3+4+5+8+9+15 Dipx2|2
411+2+3+6+7 8 Ds Max subgps
5[1+2+3+4+5+8+9 12 22 G’ H #
6]11+2+4+5 6 Dsg 24 1
711+2+3 4 Dex2 |Z2=D D24 2
811+4 3 Dis Dis 3
911+2 2 D12 x 21Z=N
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48.43 = Mas Y = (A% B2 BA = AMB)

T'e| T2 | T3 | Ta | Ts | Te | I7 [Te| To |[T10|T11|T12|T13| T I'is
1 A12 A4 A8 A6 AZ AlO A3 A15 A A5 A13 A17 Aan A2n+lB
A20 A16 A18 AZZ Al4 A9 A21 All A7 A23 A19
c1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
# 1 1 2 2 2 2 2 2 2 2 2 2 2 12 12
Y1 11111111 1 1 1 1 1 1 1 111
Y2 11111111 1 1 1 1 -11-1
Y3 11111111 1 1 -1 -1 -1 -1 -1 -1 1]-1
Y4 11111111 1 1 -1 -1 -1 -1 -1 -1 -1]1
Y5 21212 |2]|-2]| =2 -2 0 0 0 0 0 0 0|0
Y6 212 |-1/-1] 2 -1 -1 2 2 -1 -1 -1 -1 0|0
Y7 212 |-1]-1] 2 -1 -1 -2 -2 1 1 1 1 0|0
Y8 212 |-1|-1]-2 1 1 0 0 \/;_3, _\/é \/;_3, _\/f), 0|0
%9 212 |-1|-1]-2 1 1 0 0 _\/'_3 \/'_3 _\/'_3 \/'_3 0|0
wo|2]2]2]2]0] 0 ] 0 |2 |N2| 2 | \2 | N2 | 2 |00
Y11 21-21-2121]060 0 0 _\/E \/E \/E _\/E 0 \/E 0|0
Y12 21211 0 \/'_3 _\/5 \/E _\/E \[6 ;\/5 V6 g\/E ,\/32,\/5 f\/_62+ V210 |0
Y13 21211110 _\/é \/é _\/E \/E \/6 ;\/5 V6 ;r\ﬁ —\/52+ \2 —\/?32—\/E 0|0
Y14 21-211|-110 _\/é \/é \/E _\/E —\/52+ \2 —\/62—\/5 \/6 ;\/5 \[6 ;\/E 0|0
Y15 21-2111-110 \/'_3 _\/é _\/E \/E ,\/32,\/5 f\/?52+ V2 | /6 ;r\ﬁ V6 ;\/E 00
N1 2 6 3 4 12 12 8 8 24 24 24 24 2 2
Classes H G/H p H #
1|142+3+4+5+6+7+8+9+10+11+12+13 |24 2 2 | Mg® | 3
211+2+3+4+5+6+7+14 Dpx2|2 3 3|1
3|1+2+3+4+5+6+7+15 Dpx2|2
411+42+3+4+5+6+7 12 22 G’ Max subgps
511+2+5+8+9 8 Ds H #
6]11+2+3+4 6 Dsg 24 1
711+2+5 4 Dgx2 |Zo=® D24 1
811+4 3 Mg ,®) Q24 1
9|1+2 2 Dipx2|Z=N Mg 2® 3
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48.44 = (A* B2= A2 BA = A"!B)
T'e| T2 | T3 | Ta | Ts |Te | T7 | Ts | T9 |Two|T11|T12|T13| T I'is
1 A12 A6 A8 A4 A3 A9 A2 AlO A A5 A7 All Aan A2n+1B
A18 A16 A20 AZl AlS A22 Al4 A23 A19 Al7 Al3
cC 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
# 1 1 2 2 2 2 2 2 2 2 2 2 2 12 12
A1 1)1 1 1 1 1 1 1 1 1 1 1 1 1 1
%2 1)1 1 1 1 1 1 1 1 1 1 1 1 -1|-1
x3 111 1 1 1 -1 -1 1 1 -1 -1 -1 -1 1]
A4 1)1 1 1 1 -1 -1 1 1 -1 -1 -1 -1 -1]1
x5 2| 2 2 1-1]-1 2 2 -1 1 -1 -1 -1 -1 0 0
Y6 2| 2 2 |-11-1] -2 -2 -1 1 1 1 1 1 0 0
v 2] 22 2l o o | 2]-=2]| o 0 0 o [ofo
xe[2[ 2|02 2| V& [ 2| 0 [ L |2 | V6 | 2 | & [0]0
yol2|-2[0]2|-1|~2]2] O N2 | 2 | A2 | A2 |00
%10 212 |-2]-1]-1 0 0 1 \/5, _\/5, _\/5, \/§ 0 0
qul2| 2|22l o o[ 1 [ 1] B3 |8 |3 ][0]0
o |2 2| O[T [2 [V2 [ VB |3 | BrE [ [kl [ B[00
ws |2 2| 0 [t 1|2 [ V2 [VB | B | B8 |l 2B [~EE [0 [0
e |2 2| O[T [\2 [2 [~V3 |3 | 2Bk [EE [ [EE [0]0
s |2 2| O [ 1 T[22 [V2 | VB |3 | 2Bk [2frf [z |6 [0 |0
N1 2 4 3 6 8 8 12 12 24 24 24 24 4 4
Classes H G/H p H #
111+2+3+4+5+6+7+8+9+10+11+12+13 |24 |2 2| Qi3
211+2+3+4+5+8+9+14 Q2 | 2 3 3|1
311+2+3+4+5+8+9+15 Qo | 2
411+2+3+4+5+8+9 12 |22 G’ Max subgps
5/1+2+3+6+7 8 Ds Z=®=N H #
6]11+2+4+5 6 Ds 24 1
711+2+3 4 Deg x 2 Q24 2
8l1+4 3 Qs 8x2 3
911+2 2 Dpx2|Z
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48.45 = (A% B* C?= A3 D? CB =B~!C, DA =A"'D, DC = ACD)

I'i |2 | I3 Ts [ Is5| T I I I T'10 ' I'
1|A*B|AB|A| AB | ap | A'BD | A'B2D | B"C | A2B"C | A™B" CD
B2 | A2B2 | A® | AB? .
ASB2
c1 2 3 4 5 6 7 8 9 10 11 12
# 1 1 2 2 2 4 4 4 4 6 6 12
Y1 11111111111 1 1 1 1 1
Y2 111 1 1 1 1 1 1 1 -1 -1 |-1
wlt]1{1[i]e]i[af 2] a2 a1
wll| 11| ] a1 ] 1]
wsl2l2|-t]-1f2]af2] 2] 1] o] ofo
wl|2] 2| a]a]2]a]2] 1 1 [ o] oo
w2l 22]2]2[2[o] o J o[ o]ofJo
wl2] 2 [t a[=T1 oz [&Bi[ o] oo
vol2]2|-1]-1]-2|1]0 —J3i | \3i 0 0 |0
qol2]2[2]2]0ofo]o] o [ o [v2]2]0
yul2|=2| 2 =2[o]ofo| 0o [0 [L2]+z]0
Y12 41 -41-21210]|01]0O0 0 0 0 0
N1 2 3 4 12 2 6 6 8 8 2
Classes H G/H p H #
111+2+3+4+5+6+7+8+9 | Dgx3 |2 2| D3
211+2+3+4+5+6+12 Dpx2|2 3 31
3[1+2+3+4+5+6+10+11 |Dsg |2
41142+3+4+5+6 12 22 G’ Max subgps
511+2+5+7 Ds Ds H #
6|1+2+3+4 6 Ds Ds x 3 1
711+2+5 4 Dgx2|2Z=® D3s 1
811+3 3 DITY Dos 1
911+2 2 2411 | Z=9x D1s 3
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48.46 = (A3, B® C? BA=A"'B, CB = B3C)

I'i |2 | I3 Ts [ Is5| T I'7 I I T'10 ' I'
1|A2|B|AB| A| AB D BD B2D C AZC AcD
B2 | AB2| A3| AB2 | AD | ABD | AB?D AC ASC n
A®B | A2D | A2BD | A2B2D | BC | A2Bc | A BCD
ASB2 | AD | A°BD | A°B?D | ABC | ABC A"B2CD
B2C | A%B2C
AB’C | A°B%C
c1 2 3 4 5 6 7 8 9 10 11 12
# 1 1 2 2 2 4 4 4 4 6 6 12
Y1 11111111111 1 1 1 1 1
Y2 111 1 1 1 1 1 1 1 -1 -1 |-1
w1l 2] a]-1]-1]1
vl 1]t i]af 2] 2] 1] 1 [
ys|2] 2 [-1|-1]2]-1|2| <1 -1 0 0 |o0
ve|2] 2 |-1]-1f[2]a]-2] 1 1 o] oo
wl2]22]2]=2]2]0] 0 o [ o] o]o
wsl2] 2 [a[-a]2]1]o[\ei|@i] 0] oo
vo|2] 2 |-1]-1]-2|1]0 —J3i | \3i 0 0 |0
ywol|2|-2[2]-2[0o]ofo] o 0 |2 [2]0
yul2]2]2[2fofofo] o [ o | 2][y2]0
yiz | 4] 4] 2 ofofo] o 0 [ 0 0
order 1 2 3 4 12 2 6 6 8 8 2
Classes H G/H p H #
111+2+3+4+5+6+7+8+9|Dgx3 |2 2| Mg2® | 3
211+2+3+4+5+6+12 Dpx2|2 3 31
311+2+3+4+5+6+10+11 D33 2
411+42+3+4+5+6 12 22 G’ Max subgps
511+2+5+7 Ds Ds H #
6|1+2+3+4 6 Ds Ds x 3 1
711+2+5 4 Dsx2|Z=D Dsg 1
811+3 3 Dis Q24 1
9|1+2 2 2411 |Z=N Mg 2® 3
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48.47 = (A3, B, C? BA = A~!B, CB = B°C)

T |T2|Ts3| Ta |Is5| T I'7 Is T 0 T T2
1|B*| A| AB* | B2| AB? C AC A2C AnB AnBS AnBC
A? | A’B* | B® | A’B? | BC | A°B°C | B’C | \nos| ano7 | anms
A?B® | BSC | A2BSC | BSC A'B5C
A'B’C
c1 2 3 4 5 6 7 8 9 10 11 12
# 1 1 2 2 2 4 4 4 4 6 6 12
Y1 111 1 1 1 1 1 1 1 1 1 1
Y2 111 1 1 1 1 1 1 1 -1 -1 -1
wlt] 1]t ]af 2| 2] 1] 1|1
Y4 111 1 1 1 11]1-1 -1 -1 1 1 -1
ys|2]2[-1]-af2]af2f -2 | 1] o0 o |o
wl2]2[-1]-1]2]a]-=2] 1 1 0 o [o
wl2]2]2]2]=2]2]0] 0 0 0 o [o
vs|2]2|-1|-1]-2|1]0 \Bi | =f3i| O 0 0
wol2] 2 |-1]-1]2] 10| Bi]\Bi]| O o [o
ywol2|-2[2]-2]0o]ofo] o 0 [\2i [2il0
v | 2|2 2|0 |0f0 0 0 |/2i|+2i |0
xlz 4 —41-2 2 0 0 0 0 0 0 0 0
order 1 2 3 4 12 2 6 6 8 8 4
Classes H G/H p H #
11123456 7 89| Dgx3]2 2 Ms2® | 3
2112345612 Q4 2 3 3 1
311234561011 D3gs 2
41123456 12 22 G’ Max subgps
511257 Ds Ds H #
611234 6 Dsg Qsx3|1
71125 4 Dgx2|Z=® D3s 1
8113 3 Dis Doa 1
912 2 2411 |z=N Ms.® | 3
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48.48 = (A%, B, C?=B* BA=A"B, CB=B"!C)

cCC1 2 3 4 5 6 7 8 9 10 11 12
elts|1|(B*|B?| A | AB* | AB?2 | AB | A"B3 | A'B2™1C| C AC | ABC
B® | A?| A%B* | A%B? | Ang7 | AMBS B2C | AB‘C | AB°C
ABS B‘C | A°B>C | A%C
A%B® BC | A’B®C | A?B*C
C1l 2 3 4 5 6 7 8 9 10 11 12
# 1 1 2 2 2 4 6 6 12 4 4 4 K
vell|11]1]1]1 1 1 11 1 1 |G
w1111 ]1]1] -1 -1 |-1]1 1 1 1
w1111 1|1 ] 1] 1 ]1]-1f-1]-1]2
vall| 1] 1]11]1]1 1 1 |-1/-1] -1 -1 13
ysl2| 2] 2[-1]-1][-1] © 0 |o|2|-1]-11]4
xol2l 2] 2|-1]-1]-1] 0 | 0 JO |2 1 | 1 |5
|2 2]-2]2]2]|-2] O O (O[O O 0 |6
xs[2] 2 |-2|-1|-1[1[ 0 | 0 [0[0]|Bi |[\3i|7
yol2] 2 [-2f-1]-1] 1] 0 | 0 |O|O[-Bi|\3i]7
xw0|2]-2]0]2[|-2]0]|+2 |~/2[0]0] O 0 |8
xul|2]-2[0]| 220|220 ]0] O 0 |8
yi2|4|-4{0]-2]2|0 0 0 00 0 0 |O
N1 2 4 3 6 12 8 8 2 4 12 12
Classes H G/H
1/1+2+3+4+5+6+10+11+12 | Qgx 3 |2 1
2|1+2+3+4+5+6+9 Diox2|2 2
3(1+2+3+4+5+6+7+8 Dsg 2 3
411+2+3+10 Qs Ds 4
5[{1+2+3 4 Dex 2|5 D=9
6|1+2+4+5 6 Ds 6
711+2 2 2411 |7 Z
8l1+4 3 Q16 8
9({1+2+3+4+45+6 12 22 1n2 G’

Sylow subgroups: [Q1s] x 3, [3] Maximal subgroups: [Qs x 3], [Dss], [Q24]
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48.49 = GLos = (A%, B?= A% C3, D? BA=A"'B, CA=A3BC, CB=AC,
DA =BD, DB = AD, DC = C-1D)

CC 1 2 3 4 5 6 7 8
elts|1|A?2] A A® |AC'D| AC'D | C A’BC A’C A3C C"D
B AB |BC'D|A?BC'D|A’BC AC| BC ABC A2CTD
2 3 2 302 2 202
cC1 2 3 4 5 6 7 8
#1 1 6 6 6 8 8 12 &K
vi]1]1]1 1 1 1 1111]G
well[1]1] -1 | -1 |1 1|11
w2 2]2] 0 0 |-1/-1]/0]2
X221 0 |+2i |[2i|-1]1 0
x5 (2120 |20 2if[-1]1[0]0
vs|3|3|-1] -1 | -1 [0o]0]1]3
v |3 3[-1] 1 1 0|0]|-11(3
vs|4|-4] 0 0 0 1/-1]101]0
N1 2 4 8 8 3 6 2
Classes H G/H
1{1+2+3+6+7|SL2s3|2 1 G
2|11+2+3 Qs [Ds |2
3[1+2 2 S4 3 Z=d=9

Sylow subgroups: [M g2®] x 3, [3] x 4
Maximal subgroups: [SL23], [Ms2®] x 3, [De x 2] x 4
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48.50 = (A% B2 = A? C3 D?=A? BA=A"'B, CA=A3BC, CB = A%C,

DA =BD, DB = AD, DC = C'D)

CC 1 2 3 4 5 6 7 8
elts|1|A2] A A3 |ACD| AC'D | C ABC | A’C ASC Cc'D
B 2AB BC'D |A2BC'D| A3BC Bc:2 AZBCZ: A2C"D
ABC? ABC? A’BC"D
BC?
cC12 3 4 5 6 7 8
#1 1 6 6 6 8 8 12 X
wli]1]1] 1 1 |1]1]1lc
vl 1]1] -1 | -1 |1]1]-1]1
w222 o 0 [-1]|-1({0]2
x4|2]-2]1 0| \2i |2i]-1]| 1 0
%212 0 [ ~2i|2i|-1] 1|00
vs|3|3|-1] -1 | -1 [0o]0]1]3
v |33 [-1] 1 1 |0]0]|-1]3
vl4|-4l0] 0O 0 [1]-1]{0]O
N1 2 4 8 8 3 6 4
Classes H G/H n
111+2+3+6+7|SL23 |2 1 &
211+2+3 Qs |Ds |2
3[1+2 2 St (3 z=o@=wx

Sylow subgroups: [Qis] x 3, [3] x4 Maximal subgroups: [SL23], [Q16] x 3, [D34] x 4
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48.51 = (A?, B, C? D? E3, EA = ABE, EB = AE, EC = CDE, ED = CE)

CC 1 2 3 4 5 6 7 8
elts| 1 | A B| C D | BC ABD AD AC BD | A™B"C'DE | A"B"C'DE?
AB CD ACD ABC ABCD
BCD
c1l1 2 3 4 5 6 7 8
# 1 3 3 3 3 3 16 16 X
vil1]1 111 ]1]1]1(|G
wvll]1]1]1]1]|1]ow |1
wli|1]1]1]1]1]e? el
4|33 |-1|-1|-1|-1]/0]0]2
xs|3[-1][3 |-1|-1|-1]/0[ 03
wl|3[3]-1]3[-1]-1[0]0]4
x|3]3[-1[-1[3|-1]0[0]5
A8 3 -1/-1/-1/-1 3 O O 6
N1 2 2 2 2 2 3 3
Classes H G/H n
1{1+2+3+4+5+6|2%|3 1 G
211+2 22| A |2
311+3 22| A4 |3
411+2+4 22| A0 |4
5|1+2+5 22| A4 |5
6]11+6 22| A4 |6

Sylow subgroups: [24], [3] x 16 Maximal subgroups: [2%], [A4] x 4
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48.52 = (A% B% C% CA = A3B3C, CB = AC)

CC
elts

Sylow sugroups: [4?], [3] x 16 Maximal subgroups: [4%], [A4] x 4

1 2 3 4 o) 6 / 8
1 A2 BZ A B A3 BS ABZ AZBS AZB ASB AmBnC AmBnc2
A?B? A3B? AB? AB? A3B?
C1l 2 3 4 5 6 7 8
# 1 3 3 3 3 3 16 16 K
vill| 1 1 1 1 1 111G
v l1] 1 1 1 1 1 |o w1l
x|1] 1 1 1 1 1 |02 w]1l
w(3[3] =1 -1 -1 -1 |ofo]2
w31 1 1 |-1+2i|-1-2i[0]0]0
ve | 3| -1 1 1 -1-2i [-1+2i| 0| 0]O0
v7|3|-1]-1+2i| -1-2i 1 1 0010
ve|3]|-1|-1-2i |-1+2i 1 1 0010
N1 2 4 4 4 4 3 3
Classes H G/H n
111+2+3+4+5+6|42|3 1 G
2(1+2 221As |2 o

202




