
 
LectureVIII Moreon Group homomorphisms

Recall A group homomorphism h G 62 is a setmap satisfying

fixy fix fly x y EG

Ker If EG I fix e Kernel of f

Im If hi I E Gil 1Image of f
Ismorphism bijective grouphummorphism

Definition G Gz groups are isimorphic if f G 62 group isomorphism

roperties 11 Ker f G

k f is 1 to 1 or injective Ker f e

3 In It Ge 1 in general it's Not normal

88.1 Examples

Ca l akee E 2
2

via at I
In a normal subgroup N E G G

gN g

s

a group homomorphism We call it the natural or canonical projection onto the
quotient group

Note I 18,9 I 1g 1g by the way in which wedefined the
noduct on GN

G Gla IR at Gz R G 62 are groups under

det A standard matrix usual

is a group homomorphism
multiplication respectively

Kerdet Ste IR 3 ad be 1 I GL R by 86.9 Example4

38.2Buildinggroup homomorphisms

Q What would it take to define a group homomorphism Free A H where

1 is an arbitrary group



A Specify fia EH for every a FA and do it as you wish because

Free Nothing to check

wt Fm IA w xi xe uniquely f
EA

so flw fix fix e is the only possible definition for fin EH

uniqueness of the expression of w means assignment flu is unambiguous

Proposition Group homomorphisms 1 to
staffFree A H

Q Let G CA IR Igrouppresentation as in 37.27 What would it take
to define a group homomorphism f G H where It is an arbitrary group

A Specify Fca EH HaEA ms F Free A H grouphm

Make sure Ir e E R Free A

ropositime If Afp m
H 4 a

1 to
s F Fry sphim

Proof R e Ker f Ker f a G so Up kerf To finish
the argument we'll needthe First Is Thrown lectures

Recall Dan Csi s t s si 1s sa e

ample1 Prose that there is a group hummorphism f Dan II with

Proof Wehaveto make sure.fr s 1 1 fise preserve therelationsdefining Dan
fin I that t 1s the check out because 1 1 E 1 1117111

Ker f 4 words in si.se of even length
3 e s ra p sd mind Sia H

H Dan by 57.1 Ex 2 Day H S H Day
in 3H Hs s H

Example H e 1211347 1131129 1197123 I See by 56.9 Ex 1

54 has 4 6 elements



Show that Do Ss 3

PH We define Do I say by proposing values Icr 41s so

that the relations in Do are valid for their images under 4 ie

141s e Ker 41st e I s e r Isr

Set s 11234 H r 11231 H

Check therelations

His Ee because 1239 113 129 EH 12397 H
Yir e because 1123 1132 H 1123 H

41st e because 11234 H 1123 H 11239 1123 H 11324 H has
order 2

4 Serb 41s 4hr15 112397 1123164 is a group homomorphism

Since 15 Do 6 we see that 4 is an isomorphism if it is

surjective Y.ie 41s fir art list 41st

But S H 11239 H 112374 113274 1132974 119TH

1123 H
so Y is surjective

H other5 costs because 12341,1125 11327 11329 14 H
112391 H 1123 H because 11237112341 11342 H
11239 H 1123 H 1123 1239 1132 11239 11712 139 H
1123974 1131414 11319 1234 11923 1259 1132 H
11239 H 1191H 119 12341 114711239 1123 H
112314 113274 11231 132 113271132 1231 H
1125 H 11329 H 11231 11329 1132 1329 1293 H
11231H 14 H 1123 1119 1132 19 1432 H
1132 H 11324 H 1132 11329 1123 1324 117129 3 H
1132 H 119H 1132 19 11237114 19231 H
11329 H 114 H 19 11324 191 1329 1132 H


