
Quiz
.

1) (214,1-4)--6 which are subgroups ?

a) { 0,13 b) 90,23 . c) 90,33 d) 50,12?
not

1++1--2890,13 . 1) 2+42=0 closed Hosed
.

50,13 not closed 0+40--0
0+42--2

→ not a sibyp . closed .

a) e=o

3) 2++2--0
3- mieses in

50,23 -

Graff



21 G=< a> 161--9 HSG H=<as>
a "

a*a*a

IHI = ?

f- { Cast , as,(aÑ, ¥3 11+1--3
.

"

e
= £9 or opphythm

6. 14

31
.

G- < a> 161=7 a7=e
.

÷÷÷÷÷÷±÷÷÷-=*
. .

÷:*:



4) a) Cydia groper only have trivial gwps

FALSE 6=(24,1-4) cyclic {0,23£ G.
→
non - trivial .

b) -2 groups
of cyclic gwpr are cyclic

Thon 6.6 true

c) An infinite cyclic grp isomorphic to ④+ )
structure Thm .

TKVE
.

d) Cyclic groups
have unique generators FALSE .

( 21
,
+ ) < I> = { na) n c- 213

.
.

5- I > = { nlt) n c- 213 .



Let 6=4 a> be a cyclic group
of order

N
. Cydia → ↳ = { an 1 n c- 213 .

191 = n .

Fi at
,

of

G- { a° , a
'

,
a? - - . -

→
an
-1

,
ai, ant! . . . .

No repeats .

ai =/ ai for i=j and Osi,jsn -1

So a
"
= e.



Why is a
'n+m >

= acmtn
'

?

(we used this fact in Thm 6.6

Answer
.

Here nine Z
and ntM=m+n
addition of integers is

' commutation .

acntm!=(a*÷:¥a%
'

mtmes
This is really

=/a-x-xg.at#fa.*...*a-1 using associativity
61

mtmis n trines ( a-* (a#a)= acmtn ) = (a#
'a)*a .



Recapsbgy.se
. This .

HEG if • It is closed

• ee H where e identity in G.

• Kae H a-
'

c- H where a-
1

lniese of a c- G.

• order of G is 16h .

• cydÉG are H=< a> ={ a
"

Inez}
a c-G-



cy-digap.se . G is cyclic if G={ a
" Inez } for

section 6
.

Some are G.

Than structure than a cyclic then
• if 161--00 G =⑦ + )

• if 161 = n GE ( Zr
,
Tn)

.

• Thm sbgopr of cyclic groups are cyclic

• Thin size of a subgroup { as > of a cyclic
gap

G= < a> is

RIG/ = n . gcdln.SI



Exercise Fix 7s .

Show that H= { nr + ms I n , m c- 213
.

is a subgroup of (21 , +1 .

⑨
This

.

HEG if • It is closed

• ee H where e identity in G.

• Hae H a-
'

c- It where a-
'

②
inverse of a c- G.

Breakout room
# n works on sharing condition

'r where n =3 qtr .



\

Eise Draw the abgurp diagram for

/ 2/24 I +24 ) •


