
• upshot
: cyclic groups have
tons of easy to see

Thy ( fundamental Theorem of cyclic Groups ) FTCG structure

consider a cyclic group .
Let a be a generator of the group .

(Thus the group can be expressed Ca?)

i . Every subgroup of a cyclic group is

2
. If Ca) has order n, the order of every subgroup

of Ca 2 is a divisor of n .

3
.
For eady divisor d of u

,
there exists exactly

subgroup of ca> of order d
, namely s >

.

lmpoAantObserrat : This theorem applies to
" free - standing

"

cyclic groups , as well as to any cyclic subgroup of a

t

group G.
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Thepoint : we completely understand the subgroup
*

structure of cyclic (subgroups .

Note : In general if IGI -- n and dlh , there may or-

may not be a subgroup HSG of order d.

If one does exist
,

it might not be unique.

[
so cyclic groupsf
are special in this
way.

not

j

ex : 11741--8 . Dy has subgroups of order 2.

Later : we'll see a group with 12 elements and

no subgroups of order 6
.

cyclic
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[subgroup order 2 not
unique.



Thy ( fundamental Theorem of Cyclic Groups ) FTCG

Consider a cyclic group .
Let a be a generator of the group.

(Thus the group can be expressed Ca? )

IX .
L l y

l . Every subgroup of a cyclic group is cyclic .

-

f 2
. If Ca ) has order n , the order of every subgroupof Ca 2 is a divisor of n .

Subgroups of 2, are :
3. to

;uebay.updivoigyda.otogortanereexistsnamexgdtgan.am .

FTCG says these are AI of the subgroups of 2.o . They

are all cyclic and there are no hidden others .

EI Sps a C- G where Ial -- LO . Subgroups of ca> (which are

in turn subgroups of G) are :

FTCG says these are ay the subgroups of ca) (but not necessarily
all of the subgroups of G)

FTCG says :
< is :{ 6,1 , 2,3 . . . - , 93 K 121=10

< 27 = { 2,4 , 6,8 ,
O} 15271--5

< 57 = { 5,03 1557122

< 07 :{ 03 Is 071=1
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