
.

"

< 11,1 , 1) >
"

1) Zz ✗ Zz ✗ Is gcd(2,3)=gcd(3,5)=gcd =/

Cor "É 2h30
I 212×2115 I 2/3×290=-2/5×2/6

→ symmetric group on
-3 Its

.

2) The order of 83×2/10 15
. 153×2/101

= 153/121,0 / =3 ! -10=60 .

← Evite
addition .

3) The map f :Z→Z gin by Fen) - ntl

Than 13,12 part 1 . If I :b→ G
' is a homom . then

fle) - e
'

e = 0 c- 21 btfco-1-te.fr is
at

a hamon- .



4) If f : G→ Gl is a homomorphism then

f- need not be injecting srjedne nor

an Isomorphism .

Counterexample :

Trivial honour f : G → G
' sends fcg) = e'kg

• If 1Gt > 1 then f is not injective

off 167
>
I > 1 then f is surjective

In either case then f is not an isomorphism .

By Than 1312 :
A hormone satisfies fee)=e

' and
f- call -1 = flail b- at G.



THE orders. :

Def_53
.

The order of a group
G is / ↳ f.

=od(G) '

* The order AEG is / < a> 1 where

< a> E G
.

Write ordka) or
ordla)

.

(ae*efEe<r)
• If ord (a) =K then aK=e:-&

•

Next week : if a^=e then and / a) / r .

Lagrange's Thur .

• If 4 :G→G
' is an isomorphism , then ordcg)=ord / 41g))

b- geol .



From direct product .
if ✗ an element AEG

with ord (a) = I < a> 1--161 then G

is not cyclic. since a cydicgwp

( see peg
59) is a group

G S -
E

.

G= { a?a* . . -

* a Inez }
.

for some

This a_cZ .

bed this to see that 2/3×21, is

not cyclic since I < tab ) > 1£ 3
.ki¥#Is = { 0,423,1-3



72×21×3 is a cyclic group .

{ 0,13 30,1123
.

( 1,11 has order 61h4 -1213
.

411,177=2/2×2/3
is cyclic

- e-

⇒ 2/2×2/3=-2/6 .



1) 6--2/2×25 write den costs

of H = ( ( 1,0 ) ? at H={
-

3

2) 6=212×2/3 write down

conto of It = < 6,117 .

3) 6=23×21 , write down

cosets of 1-1=44,47
4) 6=21

,
✗ Zz unite down

of It = { (1/0)> .



1) 6--2/2×25 write den costs

at H = {
-

3
of H = ( ( 1,0 ) > .

161=6 IH 1--2 ⇒ CG:H ] = # oosets = ¥4
= 3

.

H = {
. .

-
- 7

( 0
, 1) + H = { - -

-
-

-

lo , 2) + It
= {

"

.

3

>

,



2) 6=212×2/3 write down

conto of It = < 10,117 .

161--6 111-1=3 ⇒ CG :H] - 2-

H= { 10,101
,
(911,10/2) } .

( 1,07+4={11/07,411,1428}

3) 6=23×213 write down

cosets of 1-1=44,47



2) 6=212%2/51 #iinite down
conto of It = < 6,117 .

/ ↳ 1=6
(0+2%1+31) H

)
= 411,1) >

*"I
.

H= { 10,01 , 1911, 10,2) } (1,11+11,1) := (1*21,1+31)

11-11--3 = 10,2)
.

[ 6 : 11-3--2

11,01+1-1=4 } .

µ
11,2)+H = { 3


