o Ro Ryo Ris0 R>70 H N 74 P
Ro | Ro R Riso FRero H N v P
Reo | Roo Riso FRero  Ro P H N v
Rigo | Riso Rero Ko Roo v P H N
Ra7o | Rero Ro Roo Riso N v P H

H H N 74 P Ro Roo  Riso FRoro
N N 74 P H R>70 Ro Ryo  Rigo
% Vv P H N Rigo Roro Ro Ryo
P P H N 4 Ryo Riso Roro Ro
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In Class Work

1. The Cayley table for U(14) is shown below.

U(14):

-mod 14 | 1 3 5 9 11 13
1 1 3 5 9 11 13
3 3 9 1 13 5 11
5 5 1 11 3 13 9
9 9 13 3 11 1 5
11 11 5 13 1 9 3
13 13 11 9 5 3 1

Find the following:

(a) <9>,19], | <9>|
(b) < 11>, 11, | < 11> |
(c) <3>, 13| <3>|

2. InZ, find < 4 >.

Math 321-Abstracti (Sklensky) In-Class Work

September 22, 2010



Solutions:

mod14 |1 3 5 9 11 13
1 1 3 5 9 11 13
3 9 1 13 5 11
1. [U(14): 5 5 1 11 3 13 9
9 13 3 11 1 5
11 11 5 13 1 9 3
13 13 11 9 3 1
(a)
<9> = {99293 ..1=1{911,1}
9|=3 ; |<9>|=3
(b)
<1l1> = {11,11%113,...} = {11,9,1} =< 9 >
11]=3 ; |<11>|=3
(c)
<3> = {3,323 ..}=1{3,913,11,51} = U(14)
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Solutions:

2. In Z, find < 4 >.

< 4 >= (since Z additive) = {4n|n € Z} = 4Z.
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‘ Subgroups of Zg

The following are each subgroups:

<0>
<1l>
<2>
<3>
<4 >
<5>
<6 >
<7 >

{0}

{1,2,3,4,5,6,7,0} = Zg
{2,4,6,0}
{3,6,1,4,7,2,5,0} = Zg
{4,0}

{5,2,7,4,1,6,3,0} = Zg
{6,4,2,0} =<2 >
{7,6,5,4,3,2,1,0} = Zg

So the only distinct cyclic subgroups of Zg are:

{0} {04}

Math 321-Abstracti (Sklensky)

{0,2,4,6} {0,1,2,3,4,5,6,7}
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Question:

Does Zg have any non-cyclic subgroups?
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Subgroups of Zg

If a,b € G, define < a, b >= smallest subgroup containing a and b.
Does Zg have any non-cyclic subgroups?

< 2,3 > : already know that if 3 is in the subgroup, it's all of Zg

< 2,4 > : since 2 generates 4, this is just <2 >

<2,5> : already know that if 5 is in the subgroup, it's all of Zg
<2,6> : since <2 >=<6 >, thisis just <2 >

<2,7> : Zg

<3,4> : Zsg

<35> : Zg < 4,7 >:7g

<3,6> : Zg <56 >:Zg

<3,7> : Zg <5,7>:7Zg

<4,5> : Zg < 6,7 >:7Zg

<46> 1 <2>
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o Ro Ryo Riso Ro70 H N 74 P
Ro | R Reo FRiso FRero H N v P
Roo | Reo FRiso FRero  Ro P H N 4
Riso | Riso FRero  Ro Roo v P H N
Rx70 | Re7o Ro Roao Rigo N 4 P H

H H N Vv P Ro Ryo Riso FRoro
N N 74 P H R0 Ro Roo  Riso
% % P H N Riso Rero Ro Roo
P P H N 74 Ryo FRiso R0 Ro
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In Class Work

Suppose G is the group defined by the following Cayley table.

1. Find Z(G)
2. Find C(2), C(5)

Math 321-Abstracti (Sklensky)
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*x11 2 3 4 5 6 7 8
111 2 3 4 5 6 7 8
212 1 8 7 6 5 4 3
3/!3 4 5 6 7 8 1 2
414 3 2 1 8 7 6 5
5/5 6 7 8 1 2 3 4
6|6 5 4 3 2 1 8 7
7|7 8 1 2 3 4 5 6
8!8 7 6 5 4 3 2 1
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