GROUPS OF ORDERS 17-31

SUMMARY
order 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
# abelian 1(2|1}2(1|1]1(3|2]|1|3|2]1|1]|1
# other decomposable | 0 |1 /000006000010 2|0
#other indecomposable| 0 | 2 |0 |3 |1 |1]0]6|0]1]2]2]0]1]0
TOTAL 1 5 1 5 2 2 115 2 2 5 4 1 4 1
17 = (AY)
18 =18 =(A®) =9 x 2
18.2 =6 x 2 = (A°, B?)
18.3:(A3, B?, C3, BA=A'B)=D¢x3
cC1 2 3 4 5 6 7 8 9
# 1 3 2 3 3 6 3 3 6 X
wvi|l]1]1] 1 1 1 1 1 1 |G
wvl1]1|-1] 1 1 |-1]1 1 |-1(1
v3]2|-110] 2 | -1] 0|2 |-1]01]2
wlll1]|1l]lo | o| o || o | |3
vl 1|1l o | 0o |-o| 0| o® |-0?]|4
6 |2|-1| 0|20 |- | 0 |20?|-w?| 0 |O
w111l ||| o | o | o]S3
wvoll] 1 |-1] 0| 0 |-0’| 0o | o |-0]|4
vol2|-1] 0202 |-0?| O [20 | -w | O |O
N1 2 3 3 6 3 3 6 3
Normal subgroups
Classes H GH X
111+2+4+5+7+8|3% |2 1
2|11+4+7 3 |Ds |2 Z=2Z2=9
311+2+3 Ds |3 3
411+2 316 |4 G

Sylow subgroups: [2] x 3, [3%] Maximal subgroups: [6] x 3, [De], [3?]
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18.4 = (A3 B* C? CA=A"'C,CB=B"'C)
CC 1 2 3 4 5 6
elts[L|A A?|B B?|AB AB?|AB? A’B | AMB"C

C12 3 4 5 6
#1 2 2 2 2 9 X
vil1]11]1]1]1]|G
wlilil1]1]1]a]1
X322—1—1—102
wl2l-1]2[-1]-1]0]3
wl2]-1]-1]2|-1]0]4
wl2]-1[-1]-1]2]0]5
~1 3 3 3 3 2

Normal subgroups
Classes H G/H n

1{1+2+3+4+45|3%2|2 1 G
211+2 3 |Des |2
311+3 3 |Ds |3
411+4 3 |Ds |4
511+5 3 |Ds |5

Z=9=0=[1]
Sylow subgroups: [2] x 9, [3%] Maximal subgroups: [3?], [Ds] x 12

18.5 = D1g = (A%, B2, BA = A"'B)

CC 1 2 3 4 5 6
elts| 1| A3 A®| A A%|AZ AT|A* A>| A'B
C1l1 2 3 4 5 6
#1 2 2 2 2 9 K
vil1]1]1]1|1]1]G
vel1/1]1]1]1]-1]1
val2| 2 |-1]|-1|-1]0]2
xal2|-1]ci|C|Ci|0]0
A5 2|-1|c|cslcCci| 010
v6|2|-1|Ci|Ci|C| 0]O
~N1 3 9 9 9 2

Ck = 2c0s(2kmn/9)

Normal subgroups

Classes H G/H n
111+2+3+4+5] 9 2|1 G’ Sylow subgroups: [2] x 9, [9]
211+2 3| De|2 @ Maximalsubgroups: [De] x 3, [9]
an=0o=[1]
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19 = (AL
20 = 5 x 4 = (A%)
20.2 = 10 x 2 = (A%, B?)

20.3 = D20 = (A% B? C? BA=A"B)=Diox 2

c12 3 4 5 6 7 8
# 1 2 2 5 1 2 2 5 K
vifl]1(1]1]1]1|1]|1|G
wvll]1]1|-1]1]1|1]-1f1
xs|2|Ci|C| O 2| Ci|C|0]2
X4 21¢Cc|c| O 2 Co C1 012
vs | 1 1(1]-1}-1|-1|-11(3
vell|1|1]|-1|-1|-1]-1]|]1/[4
x7|2|Ci|C| O |-2]-C1|-C,|O0]O
ys|2|CojCi| O |-2|—-Co|—C| 0O
~N15 5 2 2 10 10 2
Normal subgroups
Classes H G/H n
1/1+2+3+5+6+7|10 |2 1
211+5 2 Do |2 Z
3|1+2+3+4 D | 2 3
4(1+2+3+8 Do | 2 4
5[1+2+3 5 |22 |12 G

N=0=[1]
Sylow subgroups: [2%] x 5, [5] Maximal subgroups: [Dio] x 2, [10]
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20.4 = Ds4 = (A%, BY BA = A-'B)
cC12 3 4 5 6 7 8
elts|1|B?| A | A?| AB? | A’B?| A"B | A"B?
A% | A | A'B? | AB?

c12 3 4 5 6 7 8

# 1 1 2 2 2 2 5 5 X
wvfl]1]1]1[1]1]1]1]|G
vll/1{1]1]1|1]-1]/-1]1
wval1]-1] 1 | 1 |-1|-1]1i]|-i|2
wvall|-1]1 | 1 |-1|-1]-i|]i]2
vs|2| 2| C|ci|Ca|Ct|[O]O0[3
xel2| 2 |Ci|cCo]cCi|Ca|O0|0[3
x7[2]-2]|—Co|—Ci|—C|-C|O0]0]O
A8 2|-2 —C1 | —C2|—C1|—Co 0[0]0
~1 2 5 5 10 10 4 4

C1 = 2c0s(2n/5) = M C1 = 2c0s(4n/5) = ﬂ

2 2

Normal subgroups

Classes H G/H n
111+2+3+4+5+6/10 2|1 Sylow subgroups: [4] x 5, [5]
2(1+3+4 5 42 G' Maximal subgroups: [4], [10]
3[1+2 2| Dwl|3 Z a=d=[1]

20.5 = Ms4® = (A5, B*, BA = A’B)
CC 1 2 3 4 5
elts| 1| A A2 A> A*| A'B2| A"B | A"B?

C1 2 3 4 5
#1 4 5 5 5 X
vifl] 1] 1] 1| 1]|G
va1] 1] 1]-1]-1]1
a1 1|-1] 1] -i| 2
wa 1| 1|-1] i i| 2
vs|4]-1] 0] O Of O
N1l 5 2 4 4

Normal subgroups
Classes H G/H Z=9=0=[1]

M
111+2+3| Do 211 Sylow subgroups: [4] x 5, [5]
211+2 5 412 G’ Maximal subgroups: [Dio], [4] x 5
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21=(A2y=7x 3

21.2 = M73® = (A7, B%, BA = A*B)
CcCC 1 2 3 4 5
elts|1| A A% A*| A> A> A® | A"B | A"B?

C123 4 5

# 133 7 7 X
vi|l]1]1[ 1 |1]|G
wvl1[1]1] o |0?]|1
wv3l1[1]1] 0?| 0|1
val3]a|/b[0O |0 |[O
xs|3|blal0 |0 [O
~N177 3 3

—1 +/7i -1 —/7i
— @217 4 ghnll 4 o877 = % b = b7 + gl0n7 4 pl2n/7 — 5

a

Normal subgroups
Classes H G/H Sylow and maximal subgroups: [3] x 7, [7]

1{1+2+3| 7 3|G" Z=a=0=[1]

22 =(Al, B =11 x2

22.2 = D» =(A, B% BA=A"B)
cCC 1 2 3 4 5 6 7
elts|[1|A A [ A2 A A3 AB| A% AT|A® A8 | ANB

C12 3 4 5 6 7

# 1 2 2 2 2 211 X
ve|1] 1) 1] 1] 1] 1] 1|G
el 1] 1] 1] 1] 1|11
X3 2 Ci1| Co| C3| C4| Cs 0O
X4 2| C| Ca Cs| C3| C1 0] 0
X5 2 C3| C5| Co| C1| Cs 0O
x6|2] Ca| C3| Ci| Cs| C2| Of O
X7 2| C5| C1| Ca| Co| C3 0l O

1 2

N\

11 11 11 11 11
Ck = 2c0S(2km/11)

Normal subgroups
Classes H G/H Sylow and maximal subgroups: [2] x 11, [11]
111+2+3+4+5+6|11 2|G" Z=9o=0=[1]

73



23 = (A%

(A8 B3 =8x3

24 =

12 x 2
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Sylow subgroups: [Ds], [3] Maximal subgroups: [6 x 2] x 2, [Ds]

74



12 13 14

11

A-1B)
9 10

8

7

6
1

3)
2

4
2

(A% B2 = A% C3, BA

3

=Qsx3
cC1l 2

24.05

2

# 1 1

O A NMIT O OMN~NDOOLW O©INMN~OWO
I A B e = =T =T B B I A
11__1_1__02®2_®2m2\_.0v0 w_wm_wo
11_1__1__02®2®2_®2\_.0v0 ww_m_wo
111142@2@2@2@2@ wwmw?wh
7__ _
11.1.122@2@2@2@2@wwmw?wh
~
11__1__10 @_®_®®02®2_®2_®2®0
11__11__0 m_ww_®02w2_w2®2_w0
111__1__0 mw_w_®02w2w2_®2_w0
BN NN EEREE
! _
|| || SV Y Y L Y
2| o| 3 | &[5 || 5[ 5|
11__1__1011__1__1011__1__1_0
11__11__011__11__011__11__0
111__1__0111__1__0111__1__0
11114_11114_11114_
SR Y (NP S FON| [ Q) [y Y PN Q'Y UEFY Y () PN

12 12

12

12 12

4 4 4 3 12

N1 o2

Normal subgroups

Classes

N

H G/H

N O

A N~

C C

A NM <O OMNOO - O

222@0\3666?3

X

[9\]

N

N[NNI M| Q< || |©| N

|| (@

To!
o<t
| 4
+ 4|
NN
— | 4
++| 4
||
|

o\

T tlo —

(colioIR | +

+ |+ |+ o

N~~~ To! —

+|+ |+ + +

©0|w|w© <t N~

|+ |4+ +

MO M M| (O |©

+l+ |+ ||+ |+ [+ |+ +

N|N|NOo|NN NN ey

+ ||+ |||+ |+ |+

Al A | A || A | | ||

o

AN OO A

N=®=[1]
Sylow subgroups: [Qs], [3] Maximal subgroups: [Qs], [12] x 3
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24.06 = Ds x 22 = (A%, B2, C2, D? BA = A™!B)

@ =[1]

ONOoO Ol WDN -

c12 3 4 5 6 7 8 9 10 11 12
#1 2 3 1 2 3 1 2 3 1 2 3 X
vo|1] 1 1) 1) 1) 1) 1 1] 1 1| 1| 1| G
vl1] 1(-1] 1} 1|1 1| 1]-1f 1| 1]|-1| 1
vs|2|-1| O] 2/-1| O] 2|-1] Of 2|-1| Of 2
va|1] 1 1) 1} 1| 1|-1|-1|-1f-1|-1|-1| 3
ws|1] 1]-1| 1] 1|-a|-a]-1] 1]-1]|-1| 1| 4
wl2l-1] o] 2[-1] of-2] 1] of-2] 1] o] 5
w1 1] 1|-1|-1|-1]| 2] 1] 1f{-1]|-1]-1] 6
w|1] 1]-af-1]-1] 1] 1] 1]-1]-a]-1] 2| 7
wol2|-1] o]—2] 1] of 2]-1] of-=2] 1] o] 8
ywol|ll| 1| 1|-1|-1|-1|-1]-1|-1] 1| 1] 1] 9
Xll 1 1 —1 —1 —1 1 —1 —1 1 1 1 —1 10
xz[2]-1] o]-2] 1] o]-2] 1] o] 2]-1] of12
N1 3 2 2 6 2 2 6 2 2 6 2

Normal subgroups

Classes H GH %«
1+2+4+5+7+8+10+11 |6x2 2|11
1+4+7+10 22 D¢ |2 Z=9
1+2+3+4+5+6 D1, 2|3
1+2+4+5+9+12 Dy, 214
1+4 2 Dgx2]5
1+2+3+7+8+9 D1 216
1+2+6+7+8+12 DIP) 217
1+7 2 Dg x 2 8
1+2+3+10+11+12 DI 219
1+2+6+9+10+11 DI 2110
1+10 2 Dgx 2|11
1+2+4+5 6 221113
1+2+7+8 6 22| 116
1+2+10+11 6 221119
1+2+3 Ds 22136
1+2+6 Ds 22317
1+2+9 Ds 22| 46
1+2+12 Ds 22| 47
1+2 3 2°[12n13 G’

Sylow subgroups: [2%] x 3, [3] Maximal subgroups: [2%] x 3, [Ds x 2] x 6
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24.07 = Ds x 4 = (A3, B, C*, BA = A"1B)
c12 3 4 5 6 7 8 9 10 11 12

#1 2 3 1 2 3 1 2 3 1 2 3 X
vi|1] 1| 1] 1| 1] 1| 1] 1| 1| 1] 1| 1|G
v|1] 1]-1] 1| 1|-1| 1| 1|-1] 1| 1|-1]1
vs|2|-1] 0] 2|-1] O] 2|-1] O] 2|-1| Of 2
wvall] 1| 1] 1 1] -1|-1(-1|-1|-1|-1| 3
(1] 1]-1] 1 1| 11| 1] 1|1 1|4
vel2|-1| 0] 2|-1| 0] -2 1| O] -2| 1] Of5
v |1] 1] 1]-1|-1|-1 | 0| i —i|-i| -] 6
vell| 1|-1]-1]-1| 1 | 0| =i =i -] 17
vol2]|-1| 0]-2| 1| O] 2i| -i| Of-2i|] i| OfO
vol|l] 1| 1|1 |-1]|-1| —i| —i]| i i| i| i| 6
11 1 11-1]1-1|-1 1 =1 —l I | | =i 7
yiz|2|-1| O]-2| 1| O|-2i| i| O 2i|-i| OO
N1 3 2 2 6 2 4 12 4 4 12 4
Normal subgroups
Classes H GH n
111+ 2+4+5+7+8+10+11| 12 2|1
211+4+7+10 4 Ds| 2 Z=27=9%
311+2+3+4+5+6 D1 213
411+2+4+5+9+12 D34 2|4
511+4 2| Dex2|5 ()
6[1+2+3 Ds 416
711+2+6 Ds 47
8[1+2+4+5 6 22113
911+2 3| 4x2|1n7 G’

Sylow subgroups: [4 x 2] x 3, [3] Maximal subgroups: [12], [Ds x 2], [D34], [4 x 2] x 3




24.08 =12.4 x 2 = (A3, B* C? BA=AB)

c12 3 4 5 6 7 8 9 10 11 12
#1 1 2 2 3 3 1 1 2 2 3 3 X
vif1] 1| 1| 1] 1} 1| 1| 1] 1| 1| 1| 1|G
(1] 1] 1) 1|12 1| 1] 1] 1|-1|-1f1
va|1|-1| 1|=1| i|—i| 1|-1| 1|-1| i|-i| 2
wa|ll|-1] 11| —i| i| 1|-1] 1]|-1|-i| i] 2
vs|2] 2|-1|-1| 0] O] 2| 2|-1|-1| O] Of 3
vs|2]-2|-1] 1| o] of 2{-2[-1] 1] o] 0 4
71| 1| 1] 1} 1| 1|-1|-1|-1|-1|-1]|-1|>5
vell| 1| 1| 1|-1|-1]-1|-1|-1|-1| 1| 1]6
woll|-1] 1|1 i|—i|-1| 1|-1| 1| ~i| i|7
yo|l|-1] 1|1 —i| i|-21| 1|-1] 1| i|-i|7
yul2| 2|-1|-1| 0| 0]-2|-2] 1| 1| O] O 8
yiz|2|-2|-1| 1| O O0]-2| 2| 1|-1] O] Of 9
N1 2 3 6 4 2 2 6 6 4 4
Normal subgroups
Classes H GH n
111+2+3+4+7+8+9+10|6x2 2|1
211+3+7+9 6 412
311+2+7+8 22 D¢ |3 Z=9
4(1+7 2| 124|4
5(1+2+3+4+5+6 D34 2|5
6|11+2+3+4+11+12 D34 2|6
711+3+8+10 6 417
8l11+2 2 Dgx2|8 ()
911+8 2| 124(9
10[1+2+3+4 6 2211m5
11{1+3 3| 4x2|2n5 G

Sylow subgroups: [4 x 2] x 3, [3] Maximal subgroups: [6 x 2], [D34] x 2, [4 x 2] x 3
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24.09 = D3g = (A3, B8, BA = A™!B)

CC1 2 3 4 5 6 7 8 9 10 11 12
elts|1|B*|B?|B%| A | AB* | AB? | AB® | A'B | A"B7 | A'B3 | A"B®

A?| A’B*| A’B? | A’B®
c12 3 4 5 6 7 8 9 10 11 12
#1 1 1 1 2 2 2 2 3 3 3 3 XK
vull] 1 1| 1f 1) 1) 1| 1f 1| 1| 1| 1|G
vo|1] 1| 1] 1] 1] 1] 1] 1| 1] 1| -1] 1|1
va|1] 1| -1 -1 1| 1|{-1|-1 I —i I
vall] 1] 1] -1] 1| 1]-1]|-1] —i | —i i| 2
vs|1]-1 | —i| 1|-1] i|-i| 6|-i6| 06| 6|3
ve|l|-1] —i i 1|-1| -i| i|-i6| 06| 6| -0] 3
v |1]|-1 | —i| 1|-1] i|-i|-6] i6| O6|-i0| 3
vell|-1] —i Il 1|-1|-i| 1| i6|] -06|-6| O3
vl2| 21 2| 2|-1|-1|{-1|-1] O] 0] O] Of 4
xwol2| 2| -2| -2]-1|-1] 1| 1] 0| 0] 0] 0] 5
v |22 2i|-2i|-1| 1] i 0| 0| O 0O
viz|2|-2]|-2i| 2i|-1] 1| i|-i| 0] O] 0] OfO

order 1 2 4 4 3 6 12 12 8 8 8 8
O0=e = \/é

Normal subgroups

Classes H G/H n
111+2+3+4+5+6+7+8|12 2|1
2(1+2+5+6 6 412
3/1+5 3 813 G
411+2+3+4 4 Ds|4 Z=D=91
5[1+2 2112415

Sylow subgroups
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24.10 = As x 2 = (A? B? C3, D? CA=ABC,CB=AC)
C

1 2 3 4 5 6 7 8
#1 3 4 4 1 3 4 4 X
wvi|l] 1| 1] 1] 1] 1 1 11G
vl 1| o|e?] 1| 1| o] 0’|l
wvll] 1|0’ o] 1| 1| 0’| ofl
va|3]|-1] 0] O] 3|-1 0 2
vs | 1 1| 1{-1|-1| -1| -1] 3
xe | 1 o|o?|-1|-1| —-o|-’| 4
vi{l] 1|o?| o|-1|-1|-0?| —-0| 4
vs|3|-1] 0] 0]-3| 1 0 00
N1 2 3 3 2 2 6 6

Normal subgroups

Classes H G/H n
1{1+2+5+6]| 23 3|1
211+5 2| A4l2 Z=9
3[1+2+3+4| A, 213 G’
4(1+2 22 6|4

Sylow subgroups: [2%], [3] x 4 Maximal subgroups: [A4], [27], [6] x 4
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24.11 = (A3, B* C% BA=A"'B,CB =B'C)

CC12 3 4 5 6 7 8 9
elts(1|B2|A|AB2| C | AC | AC | A'BC | A'B
A2 | A’B?| B2C | A?B’C | A%B’C | A"B°C | A"B®

C1 2 3 4 5 6 7 8 9
#1 1 2 2 2 2 2 6 6 X
voll] 11 1] 1] 1 1 11 1] 1|1G
vl 1| 1| 1| 1 1 11-1/-1(1
vs|1] 1] 1| 1|-1| -1] -1] 1]|-1] 2
xa|1] 1| 1] 1]-af 1] —1|-1] 1]3
vs|2| 2|-1]-1| 2] -1| -1 0| 0] 4
vel2| 2]1-1|-1]-2 1 11 0| Of5
vr|2]-2] 2|-2] O 0 0l 0| 0] 6
ve|2|—-2|-1] 1| Of ¥38i|-\3i[ 0| 0] 0
xo|2|-2[-1] 1] 0]8i| V3i| 0] 0O
N1 2 3 6 2 6 6 2 4
Normal subgroups
Classes H G/H n
1|1+ 2+3+4+5+6+7[6x2 2|1
2(1+2+3+4+8 D1 2|2
3[1+2+3+4+9 D34 2|3
411+2+5 22| Ds|4
511+2 2 5 Z
6({1+3 3| 2%|6 G’
711+2+3+4 6| 22|12

n=0o=[1]
Sylow subgroups: [Ds] x 3, [3] Maximal subgroups: [6 x 2], [Ds x 2], [D34], [Dg] x 3




24.12 = D2a = (A%, B2, BA = A1B)
cci1 2 3 4 5 6 7 8 9
elts[1 | A5 | A3| A% A2 | A |AS| A2ng | A2n+1R

c1 2 3 4 5 6 7 8 9
#1 1 2 2 2 2 2 6 6 X
voll] 1] 1] 1] 1 1 11 1] 1|G
vel1] 11 1] 1] 1 1 11-11-1]1
val1] 1]-1] 1| 1| -1] -1f 1]|-1] 2
vall] 1]-1] 1| 1| -1] -1f-1] 1] 3
vs|2| 2| 2|-1|-1| -1|] -1] 0| Of 4
ve|2| 2]-2]-1|-1 1 11 0] O 5
vr|2]-2] 0] 2|-2 0 0l 0| 0| 6
vs|2|-2] 0]-1| 1| ~3|—~3[ 0] 0f O
xo|2|-2| 0]-1] 1{—~3] 3] 0] 0] O
N1 2 4 3 6 12 12 2 2
Normal subgroups
Classes H G/H n
1{1+2+3+4+5+6+7| 12 211
211+2+4+5+8 D12 212
3|1+2+4+5+9 D12 2|3
411+2+3 4| Ds|4
511+2 2| Di2|5 Z=P =9
6|11+4 3| Dsg|6
7(1+2+4+5 6| 22|12 G’




24.13 = Qa2 = (A2, B2= A%, BA = A'B)
cc1 2 3 4 5 6 7 8 9
elts[1 | A5 | A3| A% A2 | A |AS| A2ng | A2n+1R

A9 A8 AlO All A?

C12 3 4 5 6 7 8 9
# 1 1 2 2 2 2 2 6 6 X
wvi|l] 1] 1] 1] 1 1 11 1] 1|G
vel1] 11 1] 1] 1 1 11-11-111
vs|1] 1]-1] 1| 1] -1| -1f 1|-1f 2
vall] 1]-1] 1| 1| 1] -1|-1| 1| 3
vs|2| 2| 2|-1|-1| -1|] -1] 0| Of 4
ve|2| 2]-2]-1|-1 1 11 0] 0] 5
xv7|2]1-2] 0] 2|-2 0 0]l 0] 0] 6
xs|2|-2| 0|-1| 1| v3|~3] 0] 0] O
xo|2|-2| 0]-1] 1{—~3] 3] 0] 0] O
N1 2 4 3 6 12 12 4 4
Normal subgroups
Classes H G/H n
111+2+3+4+5+6+7| 12 2|1
2|1+2+4+5+8 D34 212
3|11+2+4+5+9 D34 213
411+2+3 4| Del4 Zr =9
5/1+2 2| D15 Z=0
6|1+4 3| Qs|6
711+2+4+5 6| 22|11n2 G’




24.14 = SL(2, 3)
= (A% B2= A2, C3 BA = A-lB, CA=A'BC, CB = A"IC)

CC 1 2 3 4 5 6 7
elts | 1| A? A B A C AC C? BC? AC? A2C? | A’C AC
AB A’B A’B|A’BC A3BC | ABC? A3C? | A’BC? A’BC?| BC ABC

cC1 2 3 4 5 6 7

#1 1 6 4 4 4 4 XK

vill]|1[1] 1 1 1111]G

vl 1|1 o | o |0’ o]l

vl 1]1] 0| o |o|o?|l

val2/2{0]-1]-1]1]1]0

w5221 0] -0 |-0?|w?| 0|0

62|20 ]|-0?| -0 | o |w?|0

xw|3/3]-1] o] ofo]o]2

N1 2 4 3 3 6 6

Normal subgroups
Classes H G/H n
1{1+2+3| Qs 311 @G Sylow subgroups: [Qg], [3 x 4
2|11+2 2| A4l2 Z=@=9 Maximal subgroups: [Qs], [6] x 4
24.15 =54

CC 1 2 3 4 5

elts [ 1| (xx)(xx) | (xx) | (xxxx) | (xxx)
C1 2 3 4 5
# 1 3 6 6 8 X
wlif1]1]1]1]c
w|lll1]-1]-1f1]1
wl2[2]o]o]-1]2
vs|3]-1{1]|-110f0
vs|3]-1]-1] 11010
N1 2 2 4 3

Normal subgroups

Classes
1[11+2+5| A4 2
211+2 22 De

H GH A Z=ot=0=[1]

1 G’ Sylow subgroups: [Qs] x 3, [3] x 4
2 Maximal subgroups: [A4], [Ds] x 3
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25 = (A%)
25.2 = 52 = (A5, BY)
26 = (A2) = 13 x 2

26.2 = (A%, B2, BA = A~!B) = Dy

cc1 2 3 4 5 6 7 8
elts|1| A | A2 | A |A*|A°| A | A™B
A12 All AlO A9 A8 A?
cC1l1 2 3 4 5 6 7 8
# 1 2 2 2 2 2 2 13 X
viflf1]1]1]1]1]1]1]G
vll]1]1]1]1 | 1]1]|-1]1
¥3|2|C1 |C2|C3|Cs|C5|Cs| O[O
X4 2|C, |Cs |Cs |C5 |C3 |C 010
x5|2]C3 |C6 |[Cs |CL |C2|Cs| OO
X6 2|Cs |C5 |C1 |C3 |Cs |Co 010
X7 2 Cs [C3 |Co |Cs | C1 | Cy 010
8|2 ]|Cs |C1 |C5 |Co|Cs|C3| O[O
N1 13 13 13 13 13 13 2
Ck = 2¢0S(2km/13)

Normal subgroups
Classes H G/H n
111+2+3+4+5+6+7 |13 2(1 G

Z=N=0=[1]
Sylow and maximal subgroups: [2] x 13, [13]

27 = (A7
27.2=9x 3 =(A° B3)

27.3=33=(A3, B3, C%)




27.4=(A% B3 C° CB = A’BC)
CC12 3 4 5 6 17 8 9 10 11

elts|1|A|A%| A'B| A'B2 | A"C | A'C? | A"BC | A"B2C2 | A'B2C | A"BC?

cC1 2 3 4 5 6 7 8 9 10 11
# 1 1 1 3 3 3 3 3 3 3 3 «
vill] 1 1 {11112 11(1]11|1]G
vl 1 |1 [1]1l]lo |o|e|lo|lo]|v]l
w1 | 1[1]1]o’ ol|o |0’ o]l
wlll 1 |1 o |o®|l|l]lo* ol w]?2
vl 1 | 1 |[0?|lo]|l]|l]lo|o?|o|w?]2
wvlll 1 | 1 |[0?|lo]|o 0|l |1 |o]|w?]3
v|[1] 1 | 1 |o |0®|lo*|lo 1|1 ]|o |w?]3
vl 1 |1 |o |0]o |o*|lo |o0?]l1|1]4
voll] 1 | 1 |00 |0?|o|e? | o|l1]|1]4
v10|3|3w |30?|0 |O [O |O |O |O |O |O |O
v11|3|3w? |30 [0 |O |[O |[O |O |O |O |O |O
N1 3 3 3 3 3 3 3 3 3 3
Normal subgroups
Classes H G/H n
111+2+3+4+5 |32 3[1
2(1+2+3+6+7 |32 3[2
3[1+2+3+8+9 |3 3(3
411+2+3+10+11|3? 314
511+2+3 3|3x3|1n2 G'=Z=®d=9

Maximal subgroups: [3%] x 4
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27.5 = Mos™ = (A%, B%, BA = A“B)

cc1 2 3 4 5 6 7 8 9 10 11
elts | 1| A3| A | A3ng | A3nB2 | A3n+1 | A3n+2a2 | A3N+1R | ASN+2R2 | A3N+1R2 | A3N+2B
c1 2 3 4 5 6 7 8 9 10 11
# 1 1 1 3 3 3 3 3 3 3 3 X
vi|l] 1 1 (1111|111 |1]|G
vl 1 |1 ]1]1|lo |0 o|lo|o|w]l
vl 1|11l || o |o |0’ o’|lo]|l
wlll 1|1 o |0|l|l|e|l o|o®|lo]?
vl 1|1 |0|o|l|l|lo | lo|w]?2
wvell| 1 |1 |o?|o|o|o?|l |1 |o|w?]3
w1 1|1 o |o®|lo*|lo|l]]l|o|w?]3
wvsll] 1 |1 o |00 |0®|lo|0?|l1]|1]4
wvll]| 1 |1 |0’ o |0|lo|0?|lo|1]|1]4
v10|3|{3w [30?|0 |0 |0 |0 |O |0 |O |O [O
v11|3|3w?|3w |0 |O |O |0 |O |O |O |O [O
~1 3 3 3 3 9 9 9 9 9 9
Normal subgroups
Classes H G/H n
1|1+2+3+4+5 |32 311 N
2 11+2+3+6+7 9 312
311+2+3+8+9 9 313
4[1+2+3+10+11| 9| 3|4
511+2+3 3 F(1n2 G'=z=0

Maximal subgroups: [37], [9] x 3

28 = (A2)

28.2 = = (A4 B?) =14 x 2
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28.3 =Dz =(A’,B? C?>, BA=A"B)=Dusx 2
cC12 3 45 6 7 8 9 10
#1 2 2 2 7 1 2 2 2 17T XK
vifl]2(1|1]1]1]1]1]1]1]|G
wlll1]1]1]-1]1]1]1]1][af1
xal2|Ci|C|C3| 0] 2| cCi|Co|Ca|0f2
X4 21c3|ci|Co| O 2 C3 C1 Co 012
xs|2|C2|C3|Ci| O] 2] Co|cCg|cCi]|0]2
vell|1]1]1 |1 f-1]-1]-1|-1|-13
1] 1|11 1|-1|-1|-1|-1]1[4
xs|[2[Ci|Ca|C3| O [-2]-Ci|-Co|-C3| O[O
xol2|Ci|Ci|C| O ])-2|—-C3|-C|—C,|O]O
%10 2 Cr|C3|Cq 0|-2 —C2 | —C3 | —C1 00
N1 7 7 7T 2 2 14 14 14 2
Normal subgroups
Classes H G/H n
1{1+2+3+4+5+7+8+9| 14 211
2(1+6 2| D2 Z
3|1+2+3+4+5 D14 213
411+2+3+4+10 D14 2|4
5(1+2+3+4 71 22|13 G’

N=0 =[1]
Sylow subgroups: [2%] x 7, [7] Maximal subgroups: [Dis] x 2, [14], [2%] x 7
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28.4=D74=(A’, B BA= A‘lB)

cCcC 1 2 3 4 6 7 8 9 10
elts|1[B?| A A% | AB? ASB? A2 A | AB2 AB? | A® A* | ABZ A®B?| ANg | AMB3
c12 3 4 5 6 7 8 9 10
#1 1 2 2 2 2 2 2 7 1T X
vifl] 17111 (1)1 ]1]1f1]1|G
vll]1]11]1]1]1]1]1]-1]-1]1
w1111 |11 ]| -21|1|-1]1i]|-i]?2
vall| =111 |11 ] -21|1|-1|-i]i]?2
x5 21 2 |ci| Ccp|C] C|C3] C3 0 013
ve|2| 2 |C2| C2 |C3| C3|Ci|Ci | O | O[3
X7 21 2 |c3| Cc3|Cc1] CL|Cl| C 0 013
A8 2|1-2]¢C —C1|C2|—Co|C3|—C3 0 010
y &) 2| -2|C|—Cy|C3|—cCz|Ci|-c;| 0|00
ywo|2|-2]C3|—C3|Ci|—C|C|-C[O0O]0]O
N1 2 7 14 7 14 7 14 4 4
Ck = 2¢0S(2kn/7)

Normal subgroups

Classes H G/H n
111+2+3+4+5+6+7+8|14 2|1
2|1+3+5+7 7 412 G’
5(1+2 2| Du|3 Z

N =00 =[1]
Sylow subgroups: [4] x 7, [7] Maximal subgroups: [14], [4]

29 = (A29)

30 = (A¥®) = 15 x 2
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30.2 = Ds x 5 = (A%, B2, C5, BA = A-1B)

C
#
A1
A2
A3
A4
A5
A6
A7
A8
%9
%10
11
Y12
%13
14
15

@ =[1]

12 3 4 5 6 7 8 9 10 11 12 13 14 15
12 3 1 2 3 1 2 3 1 2 3 1 2 3
i/1(1|112|1}(1]121{1(1|1]1]|1|11]1
1/1|-1l1 |1 |21 |1 (|-12]1 |21 |-1|1}]1]-1
2(-1102|-12{02|-1{0]2|-12,0]|]2]|-1]0
111|066 |06]|062|062|062|06|06%|63|6°]|06*]| 6
1/]1|-116 |6 |-06|6%2]|06%|-0%]06%|06%|-0% 0|06*|-0
2|-1]10]20|-06| 0 [20%]|-06%2| O |26%|-0%| O |26%|-6*| O
11 (1|e6>2|062|02|06*|06*|06*| 06|06 ]| 06 |6%]06%]|6°
111 |-1]102|62|-02|06*|06*|-0*060 |06 |-0]|6|06|-0
2|-1]01]206%|-062| 0 [20*|-06*] O |26 | -6 | O |206°|-6°| O
111106 |e|o]|06]|06]6*|06*|06*]06%]6%]|06°
11 |-1]10|6|-0|l 6|06 |-0]6%06*|-0% 62| 6°|-0
2|-1] 0206|062 0 [20]| 6| 0 |26*|-0*| O |26%|-62| O
11 (1]0*|06*|06*|[063|0°|0°|06°|02|0°| 06|66
11 |-1]106*|06*|-0*|0%|0°|-0%062|062|-06°|0606]|6|-0
2|-1]0]20*|-06*| 0 [206%|-06%| O |262|-0%2| O |26|-6| O
13 2 5 15 10 5 15 10 5 15 10 5 15 10
Normal subgroups
Classes H G/H n

111+2+4+5+7+8+10+11+13+14 |15 2

2|1+4+7+10+13 5| De Z=9

311+ 2+3 Ds 5

4(1+2 3| 10 G’

Sylow subgroups: [2] x 3, [3], [5] Maximal subgroups: [15], [10] x 3, [Ds]
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30.3 = D10 x 3=(A5 B? C? BA=A"B)

CcC12 3 4 5 6 7 8 9 10 11 12
#1 2 2 5 1 2 2 5 1 2 2 5 X
vi|l]1(1]1f 1 1 1 1 1 1 1 1 |G
vl1]1]1|-1| 1 1 1 |11 1 1 1 | -11]1
wa|2|CifC|Of 2 | co | | O] 2] c | cC | 0|2
X4 21c|ci| O 2 Co C1 0 2 Co C1 0 2
vll1|l]|l]lo | o | o | o]|lo|o| o |o]3
wv|ll|1]|1|-1]l o | o | © |- 0® | 0 | ©® |-0?|4
X7 2(ci|C2| 0| 2w mC1 | WCy 0 22 O)2C1 (DZCZ 0 0
vs|2]Co[Ci| 0] 20 | wc; | w1 | O |2w? | w’Cr |w?c;| O | O
voll|1[1|1]?| 0 |0 || 0| o | o | o3
yoll{1]1]|-1] | 0 | 0 |-0*]l ®0 | 0 | 0o |-0]|4
yiu|2|Ci|C| O |20%| w1 | ®w?c2a| O | 200 | €1 | wc2 | O | O
yiz|2|C2|Ci| O |20% | w2 | w’c1| O | 200 | 0C2 | wcy | O | O
~N155 2 3 15 15 6 3 15 15 6
Normal subgroups
Classes H GH n
1{1+2+3+5+6+7+9+10+11| 15 211
2|1+5+9 3| Dwl2 Z=9%
3|1+2+3+4 Do 313
4(1+2+3 5 614 G

®=[1]
Sylow subgroups: [2] x 5, [3], [5] Maximal subgroups: [15], [D1o], [6] x 5




30.4 = D3 = (Al5, B2, BA = A"!B)
CC1 2 3 4 5 6 7 8 9
elts|1]| AS| A | A*|A%| A2 | A3 |A7| AMB

cl1 2 3 45 6 7 8 9
# 1 2 2 2 2 2 2 2 15 %X
vo|1112]11 111 1]1]1]6G
vll]1f(1]1]1/1]1]1]-1f1
v3l2|-1]-1|-1]2|-1/2|-1]0]2
xal2|-1fci|Ci|Cs|Co|C3|C7| 0O |0
X5 21 2 |1¢c | Cy C3| C4 |Cs| C1 013
xe6|2]-1]C3|Cs|C3|Cs|Co|Cs| O ]O
X7 21-11c¢cs| Cy1 Cé| C7 |C3| Co 010
X8 21 2 C6 | C6 |Cs| C3 |C3| C3 013
xol2|-1fc7|cCa|Ca|Ci|C|Cs| O ]O
~1 3 15 15 5 15 5 15 2
Ck = 2¢0s(2km/15)
Normal subgroups
Classes H G/H n
111+2+3+4+5+6+7+8|15 2|11 @&
2|11+5+7 5| Dsf?2
3|1+2 3| D13

Z=90t=@=[1]
Sylow subgroups: [2] x 15, [3], [5] Maximal subgroups: [15], [D1o] x 3, [5] x 5

31 = (A%
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