GROUPS OF ORDERS 49-63

SUMMARY
order 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
# abelian 2121|2131 |3|1|1|1|2]1]1]2
# other decomposable|] 0 |1 |0 |1]0]6|0]4]0[0]0[8]0|0]1
# other indecomp 0/2]0|2]0]6]1]|6|1]1]0[3]0|1]1
TOTAL 2 5 1 5 1 15 2 13 2 2 1 13 1 2 4

49 = (A%)

49 = 72 = (A7, BY)

50 = (A% = 25 x 2

50.2 = 25 x 2 = (A%, B2)

50.3 = D1o x 5= (A% B? C° BA=A"'B)
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50.4 = (A5, BS, C2, CA = A~C, CB = B-'C)

cC 1 2 3 4 5 6 7 8 9 10 11 12 13 14
elts|1| A| AB | AB? | AB® | AB*| A% | A’B | A’B? | A’B® | A’B*| B | B? AMBC
A* | ABY | A'B3 | A'B? | A‘B | A® | A’B* | AB® | A°B? | A®B | B*| B3

c1 2 3 4 5 6 7 8 9 10 11 12 13 14

# 1 2 2 2 2 2 2 2 2 2 2 2 2 25 X
i1j1,1}1(1}j11}11}1|1]|1]1|1]G
ij1412(14212 14212 }11}11|1|1|-1]1
212 | ci|ClC|Ci|2|C|C] C C1 C1 Co 0 2
21 2 | Clcr|Ci|C|2|C|Cc]| C Co Co C1 0 2
2|lcilcilcrlCci|Ci|C|C|C]| C Co 2 2 0 3
2|1ci|ClCci|C| 2 ClC|C 2 C1 C1 Co 0 4
2|ci || 2| C|C|C|C|C |2 |Cc|[c|0]S5
2| |C|C|C|C|C|C|C|C|[Cc |2 [2]0](f3
2|C|C|Cci |2 |Ci|C|2|Ci|C|C|Ci|[Cc| O0][f6B6
21clcilcr|Cc| 2 (ci|ci|C 2 Co Co C1 0 4
2lcilcilcrlci|Ci|C|C|Cl C Co 2 2 0 3
2|1 C | C|C|C|ClCL|Ci|C]| C C1 2 2 0 3
2|12 |ci|C|CfCi|2|C|C|C|C|C|[Cc| 02
212 cpjci|cCi|C| 2 C|C|lC|[C|C|cCc]| 0?2

~1 55 5 5 5 5 5 5 5 5 5 5 2

Ck = 2c0s(2kn/5)

Classes H GIH X
111+2+3+4+5+6+7+8+9+10+11+12+13|5? 211 G
211+2+7 5| D2
3(1+12+13 5| D3
4(1+6+10 S| Dw|4
511+4+11 5| Dw|5
6/1+5+8 5| D6

Z=N=d=1

Sylow subgroups: [2] x 25, [5?] Maximal subgroups: [5%], [D1o] x 24
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50.5 = Dso = (A5, B2, BA = A~1B)

ccC1 2 3 4 s 6 7 8 9 10 11 12 13 14
elts| 1] A | A2 | A3 | A | AS | AB | AT | AB | A’ | A0 | AL [ AL A'B
A24 A23 A22 A21 AZO A19 A18 A17 AlG A15 A14 A13

c1 2 3 4 s 6 7 8 ¢ 10 11 12 13 14

#1 2 2 2 2 2 2 2 2 2 2 2 2 25 %
111,111 (11 ;1|11 1 |1]|1]1]|G
i1f1 11|11 }1}1 11,1 |1]1]-1]1
2|cy [C2 |[C3 |C4 |[C5 |Cs |C7 |Cg |Co |Cio|Ciz|Ci2| OO
2[C2 |Cs4 |Cs |C8 |Ci0|C12|C11|Co [C7 [C5 [C3 |C1 0]0
2[C3 |Cs |Cg |C12|Ci0|C7 |Cs |C1 |[Co [C5 |Cg [Cuu | OO
2[Cs |Cg |C12|Co |C5 [C1 [C3 |C7 [C11[Ci0|Cs |Co 0]0
2[C5 |Ciwo|Cwo|C5 |2 [C5 [C10|Ci0|C5 |2 [C5 [Cio| O |2
2|Cs [Ci2|C; |C1 |C5 [C11|Co |Co |Cqs |Cl0|Co [C3 | O]O
2|C7 [Cip|Cqs |C3 [Cip|Co |C1 |Cs |Ci2|C5 [C2 [Co | OO
2|Cg [Co [C1 |C7 |[Cip|C2 |Cs |Ci1|C3 |C5 [CizfCs | O]O
2 Cog |C7 |C |C11|Cs |Cq4 |[Ci2|C3 |Cs |Ci0|C1 |Csg 0 0
2|Cwo |C5 [C5 [Cio |2 [Ci0[C5 [C5 [Cio|2 |[Cio|[Cs | O ]2
2|Ci1|C3 [Cs [Cs [C5 [Cg [C2 |C12|C1 |Cio|Cs |C7 | OO
2|Cpp|C |[Ci1|Co [Cip|C3 |Cy |Cqs |Cg |C5 [C7 [C6 | OO

N1 25 256 25 25 25 25 25 25 25 25 25 25 2

Ck = 2c0s(2kn/25)

Classes H GIH ¥
1{1+2+3+4+5+6+7+8+9+10+11+12+13|25 211 G
211+6+11 5| Dw|2

Z=N=® =[1]

Sylow subgroups: [2] x 25, [25] Maximal subgroups: [25], [D1] x 5

51 = (A% =17 x 3

52 = (A%2) = 13 x 4

52.2 = 26 x 2 = (A%%, B2, C?)

52.3 = D26 x 2 = (A3, B2, C2, BA = A-1B)
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52.4 = Ds; = (A%, B, BA = A!B)

CC Iy I, I3 Iy Is Te I'7 Ig Ty Ty T T2 Tz T Tis I'16
eltsT1T TABT A | AZT A3 AT A5 | AC ] AT | AB T AY A AT AZ | A2Z'B | AR
A5 | A2 | A2 | AZ2 | A2L | A0 | A9 | A8 | ALT | ALE | ALS | Al4

c1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

# 1 1 2 2 2 2 2 2 2 2 2 2 2 2 13 13 ¥
i1/1(1}1}1}1}1}1}1111(1|1|1]|1]|G
i1,1(1};1,1}1,1}1,1}1|1}11]1]-1|-1]1
1f-1]/-1|1}{-1/1 |12 |-12/1|-1|1|-1|1]|1 1|2
i{-1f-1}1}|-242}-1|1|-2(2|-1|]1|-12{1)|-1]1]3
2| 2 | Ci | C | C3 | Csa|C5|Cs|Cr|Cg|Co|[Crof[Ciu|Ci2]O0 ] 0O ]4
2| 2 | C | Cs|Cs | Cg|Cip|Ci2|C | C3|C5|Cr|[Co|Cn|] O] O0]4
2| 2 C3 Ce Cg | C12 | Co Cs Cg | C11 | C1 Ca | C7|Cpo| O 0 4
2| 2 Cy Cs | Ci2 | C3 Cz7 | Ci1 | Co Ce | Cio| C1 Cs Co 0 0 4
2| 2 Cs | Cio | Co C7 | Cio | C4 Co C1 Cé | C11 | C3 Csg 0 0 4
2| 2 | Cs|Ci2|C5|Ci1|Ca|Cio|C3|Co|Cr|C|Ci|Cr|] O] O0]4
2| 2 | C7 | Ci | Cg | Cr|Co|C3|Cio|Cqs|Cru|C5|Ci2/C| O] O0]4
2| 2 | Cg | C3|Ci1| Cs | C|Cog|Cq|Cr2|Cr|Cs|Ci0|/C| O] O0]4
2| 2 | Cy|C5|Ci|Cip|Cs|Co|Ciu|Cr|C3|Cip|[Cg|Csi|] O] O0]4
2| 2 Cio0 | Cy Ca C1 | C11 | Cg Cs Cs | C12 | Co Ce C3 0 0 4
21 2 |cyg Co Cy Cs C3 C1 | Ci2 | Ci0| Cs Ce Cs | Co 0 0 4
21 2 |cpp|cCyy Ci0 | Coq Cs Cy Ce Cs Ca C3 Co C1 0 0 4

N1l 2 26 13 26 13 26 13 26 13 26 13 26 13 2 2

Classes H GH n

1{1+2+3+4+5+6+7+8+9+10+11+12+13+14| 26 211

2|1+4+6+8+10+12+14+15 D2s 212

3/11+4+6+8+10+12+14+16 D2s 213

411+4+6+8+10+12+14 13| 2%[2n3 @

5[1+2 2| Dx|4 Z

o= =[1]

Sylow subgroups: [2?] x 13, [13] Maximal subgroups: [26], [D2s] x 2
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52.5 = M134® = (A%, B4 BA = A’B)

CC 1 2

3

4

o)

6

/

# 11 A AS A8 A12 A2 A3 AlO All

At A5 AT AP

A"B?

A"B

A"B3

C
#

5 6 7
13 13 13

111]1

1]-1]-1

S BN

PR w
e a ad FN S

=101 | =l

-1 | i

Ci1+C5|Cr+C3|Csa+Cs|0

Co+C3|Cs+Cs|C1+Cs

CoophdMEOR

RIMD DN RIRRR|R -
|—\

0
Cs+Cg|Ci+C5[Cr+C3|0
13 13 13 2

0 |0
0 |0
0 |0
4 4

Classes H G/H n

111+

2+3+4+5|26 2|1

211+

2+3+4 13 412 G

Z=91=®=[1]

Sylow subgroups: [2?] x 13, [13] Maximal subgroups: [Dz], [4] x 13

53 = (AS)
54 = (A% = 27 x 2
54.02 = 18 x 3 = (A%, B3)

54.03 = 6 x 32 = (A5, B, C%)

54.04 = 27.4 x 2 = (A3, B®, C3, D?, CB = A’BC)

54.05 = Mo 3™ x 2 = (A°, B, C2, BA = A*B)
54.06 = Ds x 3%2 = (A3, B?, C3, D% BA = A!B)

54.07 = Ds x 9 = (A3, B, C¥,

BA = A-lB)

54.08 = 18.4 x 3 = (A3, B3, C?, D3, CA = A"'C, CB = B-IC)

54.09 = D1g x 3 =(A° B? C* BA = A'B)
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54.10 = (A3, B3, C3, D?, CB = A’BC, DB = B'D, DC = C!D)

12 3 4 5 6 7
1|A|A?| AB | A'C | A"BC | A"B2C
A"B2 | A"C2 | APB2C? | A"BC?
8 9 10
D BD B2D AD ABD AB2D A2D A2BD A2B2D
CD C2D BCD ACD AC2D ABCD |A2CD AXC2D AZ2BCD
ABC2D AB2CD A2B2C2D | A2BC2D A2B2CD B2C2D | BC2D B2CD AB2C2D

oooomhwmpmg

c1 2 3 4 5 6 7 8 9 10
# 1 1 1 6 6 6 6 9 9 9
11 1 1 171111 1 1
11 1 1 1711 |1|-1]-1] -1
21 2 2 2 |-1|-1(-1|0 0 0
21 2 2 |-112|-1|/-1/0] O 0
21 2 2 |[-1|-1]12|-1/0 0 0
21 2 2 |-1|-1/-1(2 |0 0 0
3[l30 302l 0| 0| 0|01 © | @
3302|300 0] 0|0 [0]1]| w? 0)
3130 [302] 0| 0| 0|0 [|-1| -0 | —w?
3130230 0| 0|0 |0 |-1|-0?| -®
N1 3 3 3 3 3 3 2 6 6
Classes H G/H
1{1+2+3+4+5+6+7|27.4 311 G’
2|11+2+3+4 32| Ds|2
3|1+2+3+5 32| Ds|3
41142+3+6 32| Ds|4
5|1+2+3+7 32| Dg|5
6|11+2+3 3118423 Z=9=®

Sylow subgroups: [2] x 9, [27.4] Maximal subgroups: [27.4], [De x 3] x 12
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54.11 = (A3, B®, C® D% DA =A"D, CB = A’BC, DB = B-'D)
1 2 3 4 5 6 7

1lAl c | c2| B | BC | BC?
A?| AC | AC? | AB | ABC | ABC?
AC | A%C?| A?B | A?BC | A’BC?
B2 | BC | BC?
AB? | ABC | ABC?
A2B? | A’BC | A’B?C?

8 9 10

D BD B°D CD BCD B?CD C?D BC?D B*C®D
AD ABD AB?D | ACD ABCD AB’CD | AC?D ABC?D AB?C?D
A’D A’BD A?B’D | A’CD A’BCD A?B2CD | A’C>D A?BC?D A2B2C2D

c1 2 3 4 5 6 7 8 9 10

#1 2 3 3 6 6 9 9 9 X
111 1 1 1 1 1 1 1 |G
111 1 1 1 1 1 |-1|-1]-1|1
111 o |0 |1 |0 |0 |-1|-0 |-0?|2
111 |0 o |1 |0 |0 |-1|-0°|-o |2
111 o |0 |1 |0 |0 |1 |0 |w® |3
111 |0? |o 1 |0 |o 1 |0 |o 3
212 |2 2 -1/-1 |-1 |0 |O 0 4
212 |20 |20 |-1|-® |-0?|0 |0 0 5
212 20?20 |-1 |- |—-® |0 |0 0 5
6|30 0 0 |0 0 0 |0 0 0

N1 3 3 3 3 3 3 2 6 6

Normal subgroups
Classes H GH n

111+2+3+4+5+6+7|274 2|1
2(1+2+5 32 612 G
3|1+2+5+8 18.4 313
411+2+3+4 32 De | 4
5/1+2 3/Dex3]5

Sylow subgroups: [2] x 9, [27.4] Maximal subgroups: [27.4], [Ds x 3] x 3, [18.4]
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54.12 = (A, B, BA = A°B)

1 2 3 4 5
1A% AS| A A?| B? AB?2 A’B?
A* AS | A’B?2 | A‘B? AB?
AT A% | ASB?2 | A'B? A%B?

6 7 8 9 10
B4 A3B4 A6B4 AB4 AZB4 A4B4 AnB AI’IBS AnBs
A°B* A'B* A%B*

c1 2 3 4 5 6 7 8 9 10
# 1 2 6 3 6 3 6 9 9 9 XK
1111 1 1 1 1 1 1 1 |G
1111 1 1 1 1 -1 ]-1|-111
212 |-1| 2 -1 2 -1 0 0 0 |2
1111 |0 |o®| o| o|o|l] |3
1111 0| 0 | ® o | -0 |-1|-0’|4
212 |-1|20°| -0 |20 | - | O | O | O |5
11111 0| o || 0| |1 o |3
11111 0| © | 0| 0 |-0*|-1| -0 |4
2|2 | -1|20 | -0 |[20°|-0?>| O | 0O O |5
6/-3|0 0 0 0 0 0 0 0 10
N1 3 9 3 9 3 9 6 2 6
Classes H G/H
111+2+3+4+5+6+7|275 211
2|1+2+4+6 32 Ds | 2
3|1+2+3+9 Dis 313
411+2+3 9 6|14 G
511+2 3| Dex 3|5

Sylow subgroups: [2] x 9, [27.5] Maximal subgroups: [M9,3(4)], [Ds x 3] x 3, [Qg]
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54.13 = (A%, B®, C3% D? DA=A"'D,DB =B~!D, DC = C'D)

# O

213

f{'ﬁ'\m\

\%\\ :

1 2 3 4 5 6 7 8 9 10 11
1A |B| AB |[A’B|C | AC |A’C| BC | ABC | A’BC
A?| B?| A°B? | AB? | C? | A%C? | AC? | B%C? | A?BC? | AB*C?

12 13 14 15

B2C | AB%C | A?B?C | A™B"C'D

BC? | A2BC? | ABC?
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 2 2 2 2 2 2 2 2 2 2 2 2 27
111 1 1 1 1 1 1 1 1 1 1 1 1
111 1 1 1 1 1 1 1 1 1 1 1 |-1
21 2 2 2 2!-1/-1/-1|-1/-1/-1|-1,-1,-1]10
212 |-1]-1|-1] 2 2 2 |-1|-1|-1|-1|-1(-1]0
212 |-1|-1|-1|-1|]-1|-1]| 2 2 2 |-1|-1/-1/(0
212 |1 |-1|-1|-1|-1|-1|-1|-1|-1] 2 2 0
2|\-1, 2 |-1|-1|12|-1|-1|2|-1|-1|2|-1|-1]0
2112 |-1|-1]1-1|2 |-1|-1|2|-1]|-1 -110
2112 |-1|-1|-1|-1|2|-1|-12]|-1|-1] 2 0
21|12 |12 |a]a]-1]2|1]1]a2]2]0
21|12 |-1f-1]2|af-1]-2]2f2]-1]-1]0
2l-1] 121|122 ]-1]-1]-1 ~1] 0
21| -1]-1] 2|2 |-1|-1]-1]-1]2]- ~1|0
2 -1]-1|-1|2|-1]2 |12 |-1|-1f-1]{-2]2]0O
2|1 -1]-1]2|-a]-a]2]-1]2]-1]2]-1]-1]0
1 3 3 3 3 3 3 3 3 3 3 3 3 2
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Classes H G/H
1 |1+2+3+4+5+6+7+8+9+10+11+12+13+14|3° 2
2 |1+2+3+4+5 32| Des
3 |11+2+6+7+8 32| Des
4 11+2+9+10+11 3% Ds
5 |1+2+12+13+14 3% Ds
6 |1+3+6+9+12 32| Ds
7 |1+3+7+10+13 32| Ds
8 |1+3+8+11+14 32| Ds
9 |1+4+6+10+14 3?| Ds
10({1+4+7+11+12 3?| Ds
11({1+4+8+9+13 3% Ds
12|1+5+6+11+13 32| Ds
13|1+5+7+9+14 32| Ds
14|1+5+8+10+12 32| Ds
1511+2 3184
16|1+3 3184
1711+4 3184
18|1+5 3184
19|11+6 3184
2011+7 3184
2111+8 3184
2211+9 3184
2311+10 3184
2411+ 11 3184
2511+ 12 3184
2611+ 13 3184
2711+ 14 3184

Sylow subgroups: [2] x 27, [3?] Maximal subgroups: [3%], [18.4] x 39
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54.14 = (A% B3, C?, CA = A"'C, CB = B-IC)

1 2 3 4 d) 6 7 8

1/A3| B|AB|AB | A|AZIA

A% | B2 | ASB?2 | A%B2 | A8 | A7 | AS

9 10 11 12 13 14 15
AB | A’B?| A‘B | AB?| A?B | A“B? | A™B"C
A®B%| A'B | A°B? | A®B | A’B? | A°B
c1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
# 1 2 2 2 2 2 2 2 2 2 2 2 2 2 21 X
if1,1]1 1111111111 ]|1]1]1]G
if12,1}1 111|111 1|1 1]1]|-1]1
212 |22 |2|-1|-1|-1]|]-1|-1|-1]-1]|-1]-1]101{?2
212 |-1|-1|-112 /2|2 |(-1|-1|-1|-1|-1|-1]0]3
212 |-1|-1|-1|-1|-1|-1|2 |2 | 2]|-1|-1|-1]0]4
212 | -1|-1|-1|-1|-1|-1|-1|-1]|-1|2 |2 ]| 2|O0]SH5
21-1| 2 |-1|-1]|C |C |C4 |C. |Co |C4 |C. |Co |Cs | O |6
21 -1 2 -11-11]¢ Ca C1 Co Cy C1 Co Cy C1 0 6
21 -1 2 | =1]-11]¢cs |C |C |Cs |C |C |Ca |CL |C 0 6
21 -1 -1 2 -11¢ Co Cy Co Cy C1 Cy C1 Co 0 7
21 -1 -1 2 -11]¢C C4 C1 Cq C1 Co C1 Co C4 0 7
21 -1 -1 2 -1 1|Cs C1 Co C1 Co Ca Co Cy C1 0 7
21 -1 -1|-1 2 ¢ Co Cy Ca C1 Co Co Cy C1 0 8
2111 -1 -1 2 |c, |cs |cp |c1 [Cr |Cs |Ca |C1 |Co 0 8
21 -1|-1|-1 2 |cCa C1 Co Co Cs C1 C1 Co Cy 0 8
~1 3 3 3 3 99 9 9 9 9 9 9 9 2
Ck = 2¢0s(2kmt/9)

Classes H GH n
1/1+2+3+4+5+6+7+8+9+10+11+12+13+14{9x%x3 3|1
2|1+2+3+4+5 32| Dg|2
3({1+2+6+7+8 9 6|3
411+2+9+10+11 9| D¢|4
5(1+2+12+13+14 9] Dg|5
6(1+3 3| Dig|6
7{1+4 3| Digl|7
811+5 3| Dig|8
911+2 311841213

Sylow subgroups: [2] x 27, [9 x 3] Maximal subgroups: [9 x 3], [D1s] x 12

215



54.15 = Dss = (A%, B2, BA = A~'B)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 A AZ A3 A4 AS AG A7 A8 A9 AlO All A12 A13 AnB
A26 A25 A24 A23 A22 A21 AZO A19 Al8 Al? AlG A15 A14

cC 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

# 1 2 2 2 2 2 2 2 2 2 2 2 2 2 27 X
111 1 1 1 1 1 1 1 1 1 1 1 1 111G
111 1 1 1 1 1 1 1 1 1 1 1 11111
2]Ci |C, |C3 [C4 |C5 |Cg |C7 |[Cg |Co [Cio [Cu |Cip [Ci3 | O[O
2]C, |Cs |Cs [Cs [Cio [C12 |C13 [Ca1 [Co |C7 |Cs |C3 [C | OO
2 C3 Ce Co Ci2 | C12 | Cg Ce C3 2 Cs Ce Co C12 0 2
2]C4 |Cg |Cip [Cu1 |C7 [C3 |C1 [C5 [Co9 |Ci3 |Cio [Cg |Co 010
2]Cs |Cip |Ci2 [C7 |Co |C3 |Cg [Ci3 [Co |[Cs |C1 [Cs |Cuu | O ]O
2 |cCs C12 | Co C3 Cs Co C12 | Cs 2 Ce C12 | Co C3 0 2
2]C7 |Ci3 |[Cs [C1 [Cg [Ci2 |C5 [Cp |Co |[Cu [Cq |C3 [C0 | OO
2]Cg |Ci1 |[C3 [Cs [Ci3 [Cg |Cp [Ci0 [Co [C1 [C7 |Cip |Cs | O]O
21Cy |Cy |2 |Cg |Co |2 [Cg |[Cg |2 |Cg |Cg |2 |Cg 013
2|Cip |[C7 |C3 |Ci3 [Ca [Cs [C11 |[C1 [C9 |Cg [Co [Ci2 [Cs 010
2|Ci1 |C5 |Cs |Cig |[C1 [C12 [Ca |C7 |Cg |Cp |Ci3 |C3 |Cg | OO
2|ci2 | C3 Co Cs Ce Co Cs Cio |2 C12 | C3 Co Ce 0 2
2]Ci3 |Ci [Ci»p |Co |C11 [C3 [Cio |C4 [Co [Cs [Cg |Cs |C7 00

N1 27T 27 9 27 27 9 27 27 9 27 27 9 27 2

Ck = 2¢0S(2kmt/27)

Classes H G/H n
1{1+2+3+4+5+6+7+8+9+10+11+12+13+ 14|27 3|11 G
2(1+4+7+10+13 9| De|3
3]11+10 3| Digl|?2

Sylow subgroups: [2] x 27, [27] Maximal subgroups: [27], [D1s] x 3

55 = (A%5) = 11 x 5
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55.2 = M115® = (A%, B®, BA = A*B)

1 2 3 4 5 6 7
1] A A A A? A5 A7 A'B | A'B2 | A'B3 | ANB*
A5A9 A8A10
C 1 2 3 4 5 6 7
# 1 5 5 11 11 11 11 X
1 1 1 1]1)1]1]|G
1 1 1 0102|603 |0%|1
1 1 1 02/0°|6 |01
1 1 1 010 [064]0%|1
1 1 1 0 0% |62 |0 |1
5-1+3\11i |-1-3/11i |0 |0 |0 |0 |O
2 2
5(-1-3/11i |-1+3/11i [0 |0 [0 |0 [O
2 2
Nl 11 11 5 5 5 5
Classes H G/H N
1{1+2+3]11 511 G

Sylow and maximal subgroups: [5] x 11, [11]

56 = (A%) = 8 x 7

56.02 = 28 x 2 = (A%, B2)

56.03 = 14 x 22 = (A4, B2, C?)

56.04 = Dg x 7 = (A% B2, C7, BA = A"!B)

56.05 = Qg x 7 = (A% B2 = A%, C7, BA = A-1B)

56.06 = D14 x 22 = (A7, B2, C2, D? BA = A™!B)

56.07 = D14 x 4 = (A7, B, C4, BA = A-1B)

217




56.08 = Dss = (A%, B?, BA = A™'B)

1 2 3 4 5 6 7 8 9

1AY | AT | A | A2 | A3| AY | AS | AS
A21 A27 A26 A25 A24 A23 A22

10 11 12 13 14 15 16 17

AZO A19 A18 Al? A16 A15

A8 A9 AlO All A12 A13 AZnB A2n+1B

cC1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
# 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 14 14
111 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
111 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
1 1 (1] 1 -1 1 -1 1 1 -1 1 -1 1 -11-1 1
21210 0| -21]20 2 0|21 2 0| -21]0 2 0 0 0
2| -2 0| c1 | Cco| C3 | Cs| C5 | Co | Cg8 | Co|Cio|Cin|Ciz|cCiz] O 0
2| 2 | -2 cCc | Cs | C | Cg8 |Cwo|Ci2|Ci2|Cio| C8 | C6 | Ca | C2o| O 0
21 -210 C3 | C6 | Co | Ci2|Ci3|Cio| Cs | C | C | C | C|Cu] O 0
2| 2 2 Cs | C8 | Ci2 | Ci2 | C8 | C4 | C4 | C8 | Ci2 | Ci2 | C8 | Cs4 0 0
2| 2| 0] c |Cwo|C3 | C | C | C |[Ci2|Cia| Co | CL | Cs | Co] O 0
2| 2 | -2 C | Ci2 | Cio| C4 | C2 | C8 | C8 | C2 | C4 | C0]| C12]| Co 0 0
2| 2 2 Cg | Ci2 | C4 | C4 | Ci2 | C8 | C8 | Ci2| C4 | C4 | C12 | C8 0 0
2| -2 0 | Co|Cwo| C | Cg |Cia| C |Ci2| C3 | Co [Ci3| Ca | Co] O 0
2| 2 | -2]Cwo| C | C |Ci2 | C6 | C4 | C4 | Cg |Ci2| C2 | Csg [Co|] O | O
2| 2| 0 JcCua|C | C |C2| C |Co| Cs |C3| Co| Co| Cs8 | Ca| O] O
2| 2 2 | Ci2| Ca | Cg | Cg8 | Cs | Ci2|Ci2| Ca | Cg | Cg | Ca|Ci2] O 0
21 -2 0 |cz| c2|cCit| Ca| Co | Cs Cs Co | Clo| C3 | Ci2 | C1 0 0
No12 4 28 14 28 14 28 14 14 28 14 28 14 28 2 2
Classes H GH X
111+2+3+5+6+7+8+9+10+11+12+13+14+15| 28 211
211+2+5+7+9+10+12+14+16 D2s 212
3[1+2+5+7+9+10+12+ 14+ 17 D2s 213
411+7+10+14 7| Dis|4
5|11+2 2| Das|5 Z
6[1+2+3 4| Dg|6
7(1+2+5+7+9+10+12+14 14| 22|11~2 G’

Sylow subgroups: [4 x 2] x 7, [7] Maximal subgroups: [14 x 2], [D74] x 2, [4 x 2] x 7
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56.09 = D7g =(A’, B8, BA = A"'B)

12 3 4 5 6 Il 8 9 10
1|B*|B?|B°| A | AB* | AB? | AB® | A?| A’B*
A°| A°B*| A®B2| ASB?| A°| A°B*

11 12 13 14 15 16 17 18 19 20

A%B?| A?BS | A% | ASB*| ASB?| A’B® | AB | A'B5 | APB3 | APB7
ASB®| ASB2| A%| A*BE | A*BS | A*B2

C12 3 45 6 7 8 9 10

# 1 1 1 1 2 2 2 2 2 2 X
111 11 |1 |1]1 |1 1 11 |G
1/1 11 |1 1)1 |1 1 11 |1
111 |-1]-1]1]1 -1]/-1 111 |2
1/1 |-1 (1|11 |-1 |-1 1|1 |2
1{-1]i —-i |1]-1]1 - 1/-113
11— |I 1 -1 )= |I 1]-1]3
1(-1fi |- |1]-1]i -i |1]-1]3
1-1]-i |I 1 /-1 ]-i |I 1]-1]3
2|2 2 2 Ci1|Ct C1 C1 Cr | Co 4
22 2 |2 C| Co Co Co Csq | Cy 4
22 2 |2 Csq | Cy Ca Ca C1|Ct 4
2|2 -2 |-2 |Ci|Cs —C1 | —C1 |C2|C2 5
2|2 2| -2 |C2|C2 |—Co |—Co |Cs|Cs |5
2|2 —2 | -2 |Cs|Cq —C4 | —C4 |C1|C1 5
2|-2| 2 |2i|ci|-—cifCid |—cii|C2|—Co|O0
2|21 21 |[=2i|C2|—Cy|Cal |—Coi|Ca|—Cs]|O
2| -2 21 |-2i|Cs|—Cq|Cal |—cCyi|Cri|—Cy]|O
21 -2|-2i|21 |C1|—C1]|—Cii cl | c —c, |0
21-21-2i|2i [co|—cp|—Coi|Cai |Csa|—Cy]|O
2| -2|-2i|2i |Ci|—Cs|—Csi|Csi JC1|—C]O0

N1 2 4 4 7 14 28 28 7 14

1+i
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Cc 1 12 13 14 15 16 17 18 19 20
# 2 2 2 2 2 2 7 7 7 7 X
1 1 1 |1 1 1 1 /1 1]1 (1 |G
1 1 1 |1 1 1 -1|-1(-1/-1]|1
-1 |-1 1|1 -1 (-1 |i | —i -2
-1 (-1 |2 (1 |[-1 [-1 |- |-i][i I |2
I —I 1]1-11i -i |06 |6°]6°|0" |3
—i i 1 -1 |-i I 0% |0"]|]6 |6°|3
[ —i 1|-111 —i [6° |06 |67 |6°|3
—i [ 1 |1 |- I 0’ [6°]6° |06 |3
Co Co Cs | Cq Ca Ca 0 0 0 0 4
Cy Cy Ci1 | C1 C1 C1 0 0 0 0 4
Ci [C |C[C JCo |Ca |O [O |O |0 [4
—C2> | —C2» |Cs |Cs |—Cs |C4 O |0 |0 |O |5
—C4 | —Cs4 |C1 | C1 —C1 | C1 0 0 0 0 5
—C1 | €1 |C2 |C2 |—Cr |C2 0 0 0 0 5
Col | —Coi|Cq |—Ca|Cal |—c4i]O |O [O (O |O
Cal | —C4i|C1 |—Cy|Cal |—4i]O |O [O (O |O
Cil |—Cqi|C2 |—Cp|Ca |—Coi|O |O [O (O |O
—Coi | Col |Cq | —Ca|—Cqi|Csl |O |O |O |O |O
—C4i | Cal |C1 |—Cy|—CiifCal |O |O |O |O |O
—Cgi | Cal |C2 |—Co|—Coi|C2d |O |O |O |O |O
N 28 28 7 14 28 28 8 8 8 8
Classes H G/H
1| 1+2+3+4+5+6+7+8+9+10+11+12+13+14+15+16 | 28 2
2|11+2+5+6+9+10+13+14 14 4
3|1+5+9+13 7 8
411+2+3+4 4| D
5(1+2 2| D7a

Sylow subgroups: [8] x 7, [7] Maximal subgroups: [28], [8] x 7
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56.10 = (A%, B’, C?% D? DB = B~'D, DC = ACD)

123 4 5 6 7 8 9 10 11
1|A[B|AB|B?|AB?|B*|AB3| C | BC | B°C
B° | AB®| B* | AB*| AC | AB°C | ABC

12 13 14 15 16 17
B°C | BC | B*C | BC |A™B"D | A™B"CD
AB°C | AB2C | AB3C | AB‘C

C1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
#1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 14 14 X
111 |11 1)1 111 111 1 1 1 1 1 1 |1 |G
111 |11 1)1 111 111 1 1 1 1 1 -1(-11]1
1(1 |11 111 11 -11-1 |-1 -1 |-1|-1 |-11]1 |-1]2
1(1 |11 111 11 -1]1-1 |-1 -1 |-1|-1 |-1]-1]1 |3
2|12 |ci|c1 |CafC JCalCs |2 |1 Ci |C C2 | C4 cs |0 |0 |4
212 |co|c2 Jcafcs |Cijct |2 |2 C2 |Cs |[Cs |C1 ct |0 |0 |4
212 Jca|cs Jei|c1 |C2fC2 |2 JCa |Ca |1 c1 | cc |0 |0 |4
2|2 |ci|c1 |C2|C |Ca|Cs |-2]-C1 |—C|-C |—C|—-Cs|—-Cs]O |O |5
2|12 |c2|c2 |CajCs |CafC1 |-2]|—Co|—Co|—Ca|—Ca]—C1|—C|O |O |5
2|2 |cs|Cs |Cr|C |Co|C | -2|—Cs|—-Ca|—C1|-C|—Co]|-c2|O [O |5
21212 |22 |-21|2|-210 |0 0 |0 0 |0 0 [0 |0 |6
2| -2]ci|—-—ci|c2|—-colcCa|—calO |sai |S1i |S2l |S2i |Sal |Sai |O |O |O
21 -21c2|—colca|—calCi|—c1|O |Sai |S2i |Sal |Sal [Sai |[s1i |O |O |O
2| -2ca|—ca|lCi|—-cr]lc2|—-co|O |sal |Sal |Sai |Sai |S2i |S20 |0 |0 |O
2| -2]ci|——ci|c2|—-colCa|—calO | —sqi|Sal |—spi|Sal |—s4i|Sai |O |O |O
2| -2|c|—cofCa|—calCi|—Ci|O |—s2i|Sal |—Sgi|Sal |—s1i|si |O [0 |O
2| -2|cCa|—cafCri|—ci|Co|—Co|O |—sai|Sal |—ssi|Sai |—s2i|S2i |O |[O |O
N1 2 7 14 7 14 7 14 2 14 14 14 14 14 14 2 4
Ck = 2¢0S(2kn/7), sk = 2sin(27/7)
Classes H G/H N
1| 1+2+3+4+5+6+7+8+9+10+11+12+13+14+15 | D14 x 2 211
211+2+3+4+5+6+7+8+16 D2s 2|2
3|1+2+3+4+5+6+7+8+17 D74 2|3
411+2+9 22 D | 4
511+2 2 Dux2|5 Z
6|1+3+5+7 7 Ds| 6
711+2+3+4+5+6+7+8 14 2211n2 G’

Sylow subgroups: [Dsg] x 7, [7] Maximal subgroups: [14 x 2], [D14 x 2], [D7.4], [Ds] x 7
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56.11 = (A2, B”, C2= A, D?, [B,D] = B®, [C,D] = A)

1 2 3 4 5 6 7 8 9 10 11
1A% B| A’B |B2|A%B?|B®|A’B3| A | AB | AB®
B3| A’B® | B° | A’B® | B*| A’B* | A% | A’B® | A°B
12 13 14 15 16 17
AB? | AB® | AB® | AB*| B"C | AB"C
A3B® | ASB? | A%B* | ASB? A2B"C | A2 B"C
c1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
# 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 14 14 X
1(1 |11 111 111 111 1 1 1 1 1 1 |11 |G
111 |11 111 111 111 1 1 1 1 1 -11-111
1(1 |11 111 11 -1]1-1|-1]-1|-1|-1|-11]1 |-1]2
111 |11 111 11 -1]/-1/-1]-1|-1|-1|-11]-1]1 |3
212 |ci|c1 |c2|cC2 Jcajca |2 Jc1 |c1 Jc2 |C2 Jca |ca |O |O |4
2|12 Jca|co |cafcs JCrfC |2 Jc2 |Co |Csa |C4a JC1 |C2 |O |O |4
212 |cajca Jc1]cC1 Jc2fc2 |2 Jca |Ca JC1 |C1 Jco |c2 O |0 |4
212 |ci|c1 |c2|C2 |Ca|Cs |-2]—-Ci|—Ci|-Co|-Co|-Cs|—-Cs]|O |O |5
2|2 |c2|C |Ca|Cs |Cr|C1 |-2]|—Co|—Co|—Cs|—Cs|]—C1i|—-C1]O |O |5
2|2 |ca|cs JCi|C1 |CofC | -2]|—-C4|—Cs|-Cr|—-C|-C|—-C2]0O |O |5
22|12 |-21|2|-2]|2|-2]10 10 0 0 0 0 0 0O [0 |6
2| -2|ct|—-ci|c2|—co|Ca|—Cs]|O |Sz |S1 [S2 [S2 |Sa |sa |O |O |O
2|-2|c2|—-—co|Cs|—-cslCr|—C1|O |s2 |S2 |Sa |Sa |S1 [s1 |O |O |O
2| -2lca|—-calCi|-cilc2|-c2|0 |sa |Sa |s1 |s1 |s2 |s2 [0 |0 |O
2|-2|ci|—ci|c2|—cofCa|—Ca|O |-s1|S1 [-S2|S2 |-sa|S« [O |O |O
2|-2|c|—co|cCa|—Ca|Ci|—C]O |-sS2|S2 |-Sa|Sa |-s2|[S1 |O |O |O
2|-2|¢Cs|—cg|Cr|—cr|Co|—Co|O |-S4|{S4 |-S1|[S1 |-s2|S2 |O |O |O
N1 2 7T 14 7 14 7 14 4 28 28 28 28 28 28 2 2
Ck = 2¢0S(2kn/7), sk = 2sin(2n/7)
Classes H G/H n
1| 1+2+3+4+45+6+7+8+9+10+11+12+13+14+15 | D14 x 2 211
2|1+2+3+4+5+6+7+8+16 Dos 212
3/1+2+3+4+5+6+7+8+17 D74 213
411+2+9 22 D | 4
511+2 2 Dux2|5 Z
6|1+3+5+7 7 Ds| 6
711+2+3+4+5+6+7+8 14 2?12 @

Sylow subgroups: [Dg] x 7, [7] Maximal subgroups: [28], [D1s x 2] x 2, [Dg] x 7
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56.12 = (A% B7, C2= A%, CA = A"!C, CB = B-1C)

1 2 3 4 5 6 7 8 9 10 11
1A’ B| A’B |B?|A’B?| B3| A°B*| A | AB | AB®
B3| A’B% | B° | A’B® | B*| A’B*| A | A’B® | A°B
12 13 14 15 16 17
AB? | AB® | AB® | AB* | B"C AB"C
A355 /A\:SB2 ASBA' A383 AZBnC ASBnC
C12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
# 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 14 14 X
11 |11 111 111 111 1 1 1 1 1 1 |1 |G
1(1 |11 111 111 1 1]1 1 1 1 1 1 -11-1]1
111 |11 111 11 1]l-1|-1|-1|-1|-1|-11]1 |-1]2
1(1 |11 111 11 -1l-1|/-1]-1|-1|-1|-11]-1|1 |3
212 Jci|ct |c2fc2 |cajcs |2 Jcr |c1 |JC2 [c2 |ca |ca |O [0 |4
212 |c2|C2 |CalCa JC1]C1 |2 JC2 |C |Cs |Ca JC1 |C2 |O |O |4
2|12 Jcalcs JCrfcCt JeofCo |2 Jca [Ca |Co |C JCo |C2o |JO |O |4
2|2 |ci|c1 |ca|C2 |CafCs | -2|-C1|—Ci|-Co|—-Co|—-Cs|—-—Cs]O |O |5
212 |c2|C2 |Ca|Cs |C1|C1 |-2]—-Co|—Co|—-Cs|—-Cs]l—-Ci|—C1|O |O |5
212 |cajcs |CcCt |Ca|Co | 2| —ca|—-Ca|-Ci|—Ci|—Co|—2|O |O |5
2|22 |-212|-2|2|-2]10 |0 0 0 0 0 0 0 |0 |6
2|-2|ci|—ci|Ca|—co|Ca|—Cs|O [S2 |S1 |S2 |[S2 |S4 |[sa |[O |O |O
2| -2|c2|—co|Ca|—ca|Cr|—C1|O |S2 |S2 [Sa [Sa |S1 |st |O |O |O
2|-2|cCs|—-—cs|Ci|—-cr|Co|—Co|O |ssa |[Sa |S1 |S1 [S2 [s2 |O |O |O
2|-2|ci|—-ci|ca|—co|Ca|—Ca|O |-S1|S1 |-S2|S2 |-Sa|sa |[O |O |O
2|-2|c2|—cp|Ca|—cCafCi|—1|O |-s2|S2 [-S4|Sa |-s1|s1 [O |O |O
2|-2|cs|—cs|Ci|—cr|Co|—Co|O |-Ssa|S4 |-S1|St |-s2|S2 |[O |O |O
N1 o2 7 14 7 14 7T 14 4 28 28 28 28 28 28 4 4
Ck = 2¢0S(2kn/7), sk = 2sin(2kn/7)

Classes H G/H N
1[1+2+3+4+5+6+7+8+9+10+11+12+13+14+15 | D1g x 2 211
2(1+2+3+4+5+6+7+8+16 D2s 2|2
3|1+2+3+4+5+6+7+8+17 D74 213
411+2+9 22 Du|4
511+2 2| Dux2|5 Z
6]11+3+5+7 7 Ds|6
7]1+2+3+4+5+6+7+8 14 22 G’

Sylow subgroups: [Qs] x 7, [7] Maximal subgroups: [28], [D7.4] x 2, [Qs] x 7
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56.13 = (A2, B2, C? D', DA =ACD, DB =AD, DC = BD)
1 2 3 4
1/A A™B A™C A™BC|A™B"C'D | A"B"C'D?

S 6 / 8
A"B"C'D?| A"B"C'D* | A"B"C'D® | A"B"C'D®

C
#

~N DN

S| 2|7 | o

8
8
1

96
95

I
@|g/B/~[e ~

94
0 0 |06°|6%|06°|0°
0°6°/0 |06° 6% 02

I i
fan)
w
fan)
o
fan)
N
D
(8]

Or P EPPPPQOWR

R I I G

R
~N|O
~N|O
~N|O

o
~N| O
N[O D

N

Classes H G/H
1({1+2 28 7

|

Sylow subgroups: [2%], [7] x 8 Maximal subgroups: [2%], [7] x 4

57 = (A7) =19 x 3

224



57.2 = Mg 3" = (A, B%, BA = A’B)
1 2 3 4 5
11A A? All AZ A3 A13 A4 A6 A9 A5 A16 A17

6 7 8 9
A8 AlZ A18 AlO A13 A15 AnB AnBZ
c12 3 4 5 6 7 8 9
# 1 3 3 3 3 3 3 19 19 X
11111111 |1]|G
1111111 |1]o|w]l
111111111l @]l
3la|b|c|d|e|f[O0O[0]O0
3lblc|e|f|d|e|[O0[0]0
3lcle|ele|lc|b|O]0]O0
3|ld|f|le|f|b|le|[O0[0]O0
3le|(d|b|bla|c|[O0[0]0
3| fle|ble|lc|b|[O0O[0]O0
~'119 19 19 19 19 19 3 3

a:9+97+9“,b:92+93+614,C:64+66+69,d:95+916+917,e:98+912+918,
f=610+913+015Wher66=62n/19
Classes H G/H n
1[{1+2+3+4+45+6+7 |19 3|11 G

Sylow and maximal subgroups: [3] x 19, [19]

58 = (A%) = 29 x 2
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58.2 = Dsg = (A®, B2, BA = A~!B)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 A AZ A3 A4 AS AG A7 A8 A9 AlO All A12 A13 Al4 AnB
A28 A27 A26 A25 A24 A23 A22 A21 A20 A19 Al8 A17 A16 A15
c1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
#1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 29 %

1ij12/1}1,1}1,1}11}1|1}1|1|1|1]|1]|G
111|111 1/1 11|11 }1(11,11-1|1
2]Ci | Cp|C3|Ca[C5|Cp|C7|Cs|Co|Ci0|Ci1|C1p|Ca3[Cisaf OO
2| Co | Ca|Co| Cg|Ci0|Ci2|Cia|Ci3|Cia|Co|C7|C5|C3[C|O]O
2] C3 | Co | Co|Cip[Cia|C11|Cg|Cs5|Cop|Cs|Ca|C7|Cr0[Ci3[0]0
2] Cs | Cg |C1p|C13| Co | C5 | Ci | Cq|C7|Ci1|Ci5|Ci0|Ci6]C2]| 010
2] C5 [C10|C1a| Cg | Cq|C1 | Cp |C1a|Ci3|Cs|C3|Co|C7|C12|]0]O0
2| Cs [C12[C11| C5 | Cy | C7 |C13|Ci0| Ca|Co|Cg|C1a|Co[C3|[O0]O
2| C7|Cia| Cg | Ci|Cp|Ci3|Co|Cp|C5|Cip|Ci0|C3|Csaf[Cisf[O]O0
2| Cs |C13| Cs5 | Ca[Ci1|Cr0| Cop|Cs|Cia|C7|Ci|Co|Cia[Cs|[ OO
2] Co |Ci1| Co|C7[Ci3| Cqs|Cs5|Cia|Cs|C3|Cip|Cs|Cs[Ci0f[0]0
2|Cio|[ Cg | Ci |Ci1|[Cs | Cop|Ci2| C7 | C3|C13|Cs|Ca|Cia|Cs|O0]O
2|C11 [ C7 | Cs|Ci5[ C3 | Cg |Cio| C1 |C12|Cs|C5|Ci3|Co[CfO0]O
2|Ci2[ C5 | C7 |Cio| Co [C1a|C3 | Cg|Cg|Ca|Ciz|Ci|Cin[C|O]O
2|Ci3| C3|C10|Ci6| C7 | Co | Csq|Cip|Cs |Cis|Co|Cii|[C5|Ce| 0D
2]Cia| Cyi |Ci3| Co|Cip| C3|Ciq| Cq|Cr0|C5 | Cog|Cs[Cg|C[O]O
N1 029 29 29 29 29 29 29 29 29 29 29 29 29 29 2
Ck = 2c0s(2kmn/29)
Classes H G/H n
1{1+2+3+4+5+6+7+8+9+10+11+12+13+14+15|29 211 G

Sylow and maximal subgroups: [2] x 29, [29]

59 = (AS9)

60 = (A% = 15 x 4

60.02 = 30 x 2 = (A®, B?)

60.03 = Ds x 10 = (A3, B, C'°, BA = A'B)

60.04 = D34 x 5 = (A3, B4 C5, BA = A™!B)

60.05 = As x 5 = (A% B2, C3, D5, CA = ABC, CB = AC)
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60.06 = D10 x 6 = (A5, B2, C5, BA = A~!B)

60.07 = Ds4 x 3 = (A°, B%, C3, BA = AB)

60.08 = M4s5@ x 3 = (A% BS, C3, BA = A’B)

60.09 = Do x 2 = (Al%, B2, C2, BA = A~!B)

60.10 = D154 = (A, B4 BA = A~!B)

1 2 3 4 5 6 7 8 9 10
1[B?| AS | ASB? | A3 |AS| A | A% | A* | AT
AlO AlOBZ A12 A9 A14 A13 All A8
11 12 13 14 15 16 17 18
A3B?|ASB?| AB? | A’B?2 | A“B? |A'B?| A"B | A"B3
AQBZ A9BZ A14BZ AlSBZ AllBZ ABBZ
c1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
# 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 15 15
111111111111 1 1 1 1 1 1 111
171111111111 1 1 1 1 1 1]1-1|-1
1|-12/1|-1|1 /11121 |1 |1 }|-1|-1|-2/|-2/|-12|-=1]1i]-i
1|12/ 1 |-2|12(1|1 |1 (1|21 |-1|-2|-1|-1]|-1]-2]|=i]|i
212 |-1|-1]12|2|-1|-1|-1|-1]| 2 2 |-1|{-1|-1]-1]1010
2|-2|-1(1}|2(2|-1|-1|-1|-1|-2|-2|1 1 1 1 0|0
2|-2|-1| 1 ]cs|ce|Ci|Co|Cs|C7|—C3|—Co|—Ci|—Co|—Ca|—-C7]O|DO
2|-2|-1| 1 ]cs|ca|cCo|Cs|Cr|C]|—Co|—C3|—Co|—-Cs|—Cr|—-C]O|DO
2|-2|-1| 1 |cs|ce|Csa|Cr|CL|Co|—C3|—Ce|—Ca|—Cr|—Ci|—Co|] OO
2|-2|-1| 1 ]cs|ca|cCr|Ci|C|Cs|—Co|—-C3|—Cr|—Ci|—Co|—-Cs] O | O
2|2 |-1|-1|c3|cCe|Cr|Co|Ca|Cr|Ca|C |CL|[C|C|Cr|O]|DO
2|2 |-1|-1|ce|Ca|Ca|Csa|Cr|Ci|]Co|Ca|C|Csi|C|C]|O]|DO
2| 2 |-1|-1|c3|cCs|Cs|Cr|C|Co]Ca|Co|Cs|Cr|C |C]|O]|DO
2|2 |-1|-1|ce|Ca|Cr|Ci|C|Csa|Co|Ca|Cr|Ci|C|cCa|O]|DO
2|12 |2 |2 |cs|c3]cs|cs|C3|Cs| Co | Ca|C3|C|Ca|Ce|]O]|O
2|12 |2 |2 |c3|cs]lcs|C3|Cs|C3|] C3|Co | Co | Ca|C | C3|]O|O
2|-2| 2 |-2]cs|C3|C3|Cs|C3|Co|—Co|—C3|—C3|—Cs|—-C3|—-Cs] O |O
2|-2|2 |-2|c3|Ce|Cs|C3|Cs|C3|—C3|—Ce|—-Cs|—C3|—Cs|—-C3| O |O
~1 2 3 6 5 5 15 15 15 15 10 10 30 30 30 30 4 4

Ck = 2¢0s(2kmn/15)

227

N~N~N~Noo oo uomoooobwnNhdNER,OR



Classes H G/H n
1| 1+2+3+4+5+6+7+8+9+10+11+12+13+14+15+16 | 30 211
2|1+3+5+6+7+8+9+10 15 412 G
3[1+2+5+6+11+12 10| Ds|3
411+5+6 5| Dzsal4d
511+2 2| Dxn|b5 Z
6(1+2+3+4 6| Diwo|6
711+3 3| Dsal|7

Sylow subgroups: [4] x 15, [3], [5] Maximal subgroups: [30], [Ds4] x 3, [D34] x 5

60.11 = D10 x Ds = (A®, B?, C3, D?, BA=A"1B, DC = C1D)

60.12 = (A%, B}, C* CA = A%C, CB = B-'C)

O~ owpN PR

1 2 3 4 5 6 7 8 9
1/B B?|A A2 A3 A*|AB|A’B|C?|BC?|A™B"C|C?
cC1 2 3 4 5 6 7 8 9
# 1 2 4 4 4 5 10 15 15 &
1111 1 1 11111 ]1]|G
1111 1 1 111]-1]-1]1
1111 1 1 S I T I T A i
1111 1 1 |-1|-1f-i|i]?2
2|-1] 2|1 -1 2 [-1]0 |0 |3
2|1-1| 2 |1 -1 -2 110 (0 |4
414 1] 41 1 Jofo |o |0 |5
41 -2|-111++15 [1-4/15 |0 |O |O |0 |O
2 2
41-2|-111-~/15 [1++/15 |0 |O |O |0 |O
2 2
N1 3 5 15 15 2 6 4 4
Classes H GH n
1+2+3+4+5+6+7|Dyppx3 211 G' Sylow subgroups:
1+2+3+4+5 2 [4] x 15, [3], [5]
1+3+6 D1o De|3
1+3 5| Dssl|4 Maximal subgroups:
1+2 3 |\/|5,4(3) 5 [D10 X 3], [|V|5,4(2)] x 3, [D3,4] x5
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60.13 = As

1 2 3 4 S
1| (xx)(xx) | (xxx) | (xxxxx) | (xxxxx)
c1l1 2 3 4 S
# 1 15 20 12 12 X
1{1 1 1 1 G
3[-1] 0 |1+4/5|1-4/5]0
2 2
3|-1| 0 |1-45|1+5|0
2 2
410 1| -1 -1 |0
o|-1[-1] O 0 0
N1 2 3 S S

SIMPLE GROUP — No proper, non-trivial normal subgroup

Sylow subgroups: [2%] x 5, [3]

x 10, [5] x 6

Maximal subgroups: [A4] x 5, [D1o] x 6, [Ds] x 10

61 = (A%

62 = (A%2) =31 x 2

229




62.2 = Dez = (A%, B2, BA = A™!B)

1 2 3 4 5 6 7 8 9 10
1] A | A2 | A3 | A* | AS| A5 | AT | A3 | A°
A30 A29 A28 A27 A26 A25 A24 A23 A22
11 12 13 14 15 16 17
AlO All A12 A13 A14 A15 AnB
A21 AZO A19 A18 Al? A16
c12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
#1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 31X
if{12,1}1 1111|1111 |1(1]|]11}|1]G
i{12,1}1,1}1|1}1|1}1|1(1|1(1|1|1}|-1]1
2]C1 |Cp |C3 [Cq [C5 |Co [C7 |Cg |Co |C10|Ca1|Ci2|Ci3|Cra|Cis| i |O
2|Cy |Cs [Cs |Cg |C10|C12|C1a|C15|C13|C11|Co |C7 |C5 |C3 |C1 |—i|O
2|C3 [Cs [Cg |C12|Ci5]C13|C10|C7 |Cq |C1 |Co |C5 [Cg [Ciz|Cis| O |O
2]|Cs |Cg |C12|Ci5|C11|[C7 |C3 |[C1 [C5 |Co |C10|C1a|Ci0|Cs [C2 | OO
2]|Cs |C10[Ci5|C11|[Cs [C5 |Ca [Co [C1a|Ci2[C7 |C2 |C3 [Cs [C13| O |O
2]|Cs |C12[C13|C7 [C5 [C5 |[C11[C1a|Cg |Co [Ca |Ci0|Ci5[Co [C3 | O[O
2|C7 [C1a|C10|C3 [Cq [C11|C13|Cs |C1 |Cg |Ci5|Co [Co [C5 [C12| OO
2|Cg [Ci5[C7 |C1 [Cg |[C1a|Cs |Co |C10|C13|C5 [C3 [Ca1|Ci2|Cs [ O ]O
2|Co [C13|Csq |C5 [C1a|Cg |C1 |Ci0|C12|C3 |Cs [Ci5|C7 [Co [Cua| O ]O
2|C10[C11|[C1 |Cg [Cio|Co |[Cg |C13|C3 |C7 |Cisa|Cs [Cs [Cis|Cs [ OO
2]|C11|Cg [C2 |Cio|C7 [Cs |[Ci5|C5 [Cs |Cia|[C3 |Cg |C12[C1 [C10| O[O
2]|C12|C7 [C5 |C1a|[C2 [C10|Co [C3 |Ci5|Cia|Cs |C11|C1 [C13|Ce | O[O
2]|C13|Cs5 [Cg |Cio|C3 [C15|Co [C11|C7 |Cs [C12|C1 |Cia|Ca [Co | O[O
2|Cua|C3 [C11|Cs [Cs |Cg |C5 |C12|Co |Ci5|Cy [Ci3|Cs [Cio|C7 [ OO
2|Ci5[Cs [C1a|Co [Co |C3 [C12/Cs |C11|C5 |Ci0|Cs [Co [C7 [Ce | O |O
A1 031 31 31 31 31 31 31 31 31 31 31 31 31 31 31 2
Ck = 2c0s(2kmn/31)
Normal subgroups
Classes H G/H n
1+2+3+4+5+6+7+8+9+10+11+12+13+14+15+16 |31 211

1

Sylow and maximal subgroups: [2] x 31, [31]

63 =(A® =9 x7

63.2 = 21 x 3 = (A%, B3)

63.3 = M73® x 3 = (A7, B%, C3, BA = A’B)
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63.4 = M7¢®¥ = (A7, B%, BA = A“B)

1 2 3 4 5 6 7 8 9
1/B3|B®| A |A3| AB® | A°B®| AB® | A°B®
A% | A% | A?B3® | A°B® | A’B® | A°B®
A*| A% | A“B® | A°B® | A*B® | A®B®
10 11 12 13 14 15
A"B | A"B2| A"B*| A"B> | A"B’ | A"B?®
cC1l 2 3 45 6 7 8 9 10 11 12 13 14 15
# 1 1 1 3 3 3 3 3 3 7 17 17 17 1 7
11 1 1 111 1 1 1 1 111111111
111 1 11111 1 1 1 o | o?lo |0?lo | ®?
111 1 1111 1 1 1 o |0’ o |l o
Il o 0?11l 0o | o | ®® | 0®> |0 [02|6*]|6°|[06" |68
1lo? o |1|1|e? |0> |lo |o |62]6*]|06% |0 [6°]6
llo |0 |11l |o |0 |o®> |0*][68|067 02|60 |0°
1le? o |1|1]®® |0 |lo |o |6°]6 (62|67 |68 |6
1llo |0 |1|1lo |o |o® |o®> |67 ]6°]|60 |08 |6%]|6?
1le? o |1]|1]®® |0 |lo |o |68 |07 |6°|6*]|6% |06
313 3 albla b a b O |0 |O (O |O |O
313 3 bla|b a b a O |0 [0 [O |O |O
3|3 [3w?|a|blaw |bo |aw? |bw?]0 |0 |O |0 |O |O
3|3w?|3w |a|b|aw? |bw?’|aw |bow |0 |0 |O |0 |O |O
3|30 |3w?|b|a|bo [an |bw?|aw?|0 |0 |0 |0 |O |O
3|3w?|3w |b|a|bwn?| an?|bo |aw |0 |0 |O |0 |0 |O
N1 3 3 77 21 21 21 21 9 9 9 9 9 9
a:—l +23[7| | b:—1—23[7| = g2
Classes H GH n
1{1+2+3+4+5+6+7+8+9 |21 311
2|11+4+5 7 912 @
3|11+2+3 3| M73¥|3

Sylow subgroups: [9] x 7, [7] Maximal subgroups: [21], [9] x 6
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