
 

Warmly Let G H K be
groupsProve

If q G H and y H K
are isomorphisms then

Yogi G K

are isomorphisms

If q G H is an

isomorphism then

g H G

is an isomorphism

Note Only need to prove they are

homomorphisms



Remark The above properties show

that I is an equivalence relation on

groups

They also show that the automorphisms
of a

group G Gself isomorphisms

Ant 6 q G G g is an isomorphism

is a
group

under o

Ex Ant Zn E Ulu

Ida Any isomorphism q Zn Zn is determined

by 411 so the
range

is gli

Thus yet must be relatively prime
to n i.e q 1 e Ulu



Classificationoffinitegroupssonehistory

1854 Def of abstract
groups Cayley

1870s 80s Simplegroups identified as

basic building blocks Jordan Holder

2008 Finite simple groups completely classified

n ofgroups oforder n up to
I I
2 I
3 I
4 24 and Vy
5
6 2 216 and S
7
8

15 218 twootherabeliangroups Dy and Qs
9 2
10 2

15 I first nonprime forwhich Zn is only isoclass
16 14
17 1

62 2
63 4
64 267
65 1



Lemay Let q G H be a
group

homomorphism Then

plea en where eo is the identity
of G and eat is the identity of H

For all goG glg gigs

For allgoG and nez

9cg gigs

If K 6 is a subgroup of G
then 9112 plus the k is a subgroup

of H

In particular the range q 6 EH



Proof Since co ee ee we have

glee plea ee plea plea

By cancellation plea eat

Since
gg egg we have

gigg pleas yegg
so

gig gig en gig79cg

By uniqueness of inverses 9cg 995

For n 0 this is

For nel use induction

For ne 1 use induction is base case



Since eat k plea e Eyck

For ki hee k we have k kick
so

9th hi pch q hi

qck.ly ha Ep K

So q K EH by the subgroup
criterion

B

Cer If q G It is an injective

group homomorphism then G q G


