erps of small order G

G| abelian nonabelian
1 {e}
2 1/27
3 7/31
—d | ZMZ, 7,71/ ANV
5 1/57
4 1/67, L/27~T]3T S
7 Z/77
8 | Z/aZ, NIz (227 | TR D, Qq Cquoternons)

%M; The Produd‘ GxG = { (?ag’) 756 and jle G/} 15 a group under cornfaonen‘fwi;e cDmFosf-Hon

(‘jr,?nl)(gl,%;) = (ﬂ'%l)%(?ﬁ) HovvxovmorPL\l-SMS: GIE{&(\G’ i/;\l %/
G coiections G — GxG (e.q)
§o e

Eq. |Gl=6 nonabelian: abeG ob# ba |g|e{.‘l,3} '.Fj;ee
G ={lxeydel = 12122, o G has an element of order 2.
But o=b'=@hY=e = obab=¢ = ab=ba, so G has on element of order 3.
May as vell assume |a| = 2 and bl =3, since then ab=ba = G=7/67Z.
Then G={1,a,b,6" ab,bal = S, via a—(3) and brs(1a3).

Ex: aba = 7

Quotient groups
0 When is 6/H a group? _with G—=6/H o homoworphisia ?
Thm: © H is a worma Subgroup, written H< G
Pt = Prop, p.(0: c56/H = Heker ¥ 26,
& (H)(bH] is supposed to be a left coset of H where
ARS(G = AB={ab]| ach and beBl.

— A A N



Lemma: H2 G =>3H=Hg \/ieG.
PE gH = {gh | heH]
{ﬂ(ﬂ"kaw heH}  cince ¢'Hg = H
“’ZH‘EH}
Hg. O

Now compute (aH)(bH) = (a(HbIH) = @(bHIH) = abHH = abH.

Exercise: Let G be a 3roo(P qna( S a set with a wiap §5x§—S.
(s,t) = st

Tf 9:G > S with Plab)=4(a)¥(b) Vabe G
then S is a group.
Ex = S=06/H proves Thm, O
Co

N<G & 3 homomorle'SM ¢.G— G WH'L\ ker ¢ = /\/

-+

r
Pt =: Prop, p.
«: G'=G6/N. O
Eg nZ<Z oL =kerlZ>Co)  ZhL=C,
General: What if G5 6 with N=lker ¢?
Ts there a relation between G and G/N?
Ficst Tsomorphiom Theorem: G—> 6 = G/N -G

Pt Essen‘HaHy the Ex. O
=~ [R*
ég_' G = Cc* +

N:Sl = {ZE(E||Z|=1}
G/N =" cosets Q O = Q

lz]=4/2 |zl=Va |z|=2/3
How its used: . G/ker? = im¥

a. If GiG' 1S any homovnor[)lnfsrvx and N2G with N<lker ?

then ¢ ino!uu’.s a homow\orPL\me G/N — G




