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Det If G
,
G' are groups

and if h : G → G
'
is a

function
, then Lisa

homomorphism if Va, be G
hlab) = h (a) Kb)
r r
in in G

'

G

EI h : Z → 2/52
h (a) = a mod 5

h ( IO t 29) = h ( 39)
= 4 ( mod 5)

= hello) th(29)

= O t 4 (mod 5)
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'
= Z

f : G
'
→ Z

f (a) = 2a

O → 0

2 → 4

a → g
etc

.

this is a hornorphism .



EI

Dg = Isom (I)

Da = Isom ( I

F⇒
Ans sgmm . of I> extends to
a Symon . of

,
so

this defies a homwplrisn
Dz →Dg



EI Bn = { braids on n -strands}

define h: Bn → Bn
- c

by deleting a strand

Ef n = 4

ex, ¥1" II →
"
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EI Pure braid group
PB

n
= { n : braids where the
ith strand connects
the ith starting pt
to the ith ending it}

"
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PBY
homomorphisms PB,



EI Homomorphism from
Bn → Permutations f

n pts = Sa
i ? 3 4

I 2 3 4

¥, - ¥¥PBn= { pe Bnl
l 2n, 3 4 hip) = It }
By



EI ( sophisticated I
Recall Fz = { words in {a. b.a

' '

,
b-§

w/ um a.fi/' w
-atal-
u bby'-
-xx -

operation is concatenation

Slac 2) = { ( Ibd ) ) ad -be --I}
Define hla) = ('o ? )

h Cb) -- C 'd )
h (aba') Ef has had heat

This isan injective honorphism .



EI Dg =

#9%0
<→

Def h : Fz → Dg
✓

by dedaig hca) = Rao
hcb) = ✓

I extend h across words

so hCabot) = Ryoo U Raj E Dg
This is swjefie b/c every
elementf Dg is a combination of
Rao and ✓
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Notice that

Kla) = Rao has> = V

hca' ) = Raf h( by = v2

= at = It

h( baba) = V Ra, V 1260
= -

rotation
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Fact
If W is a word ish {a,b,I:b}
them and if

h( u) = I C- Doe

then W is the combination of

aa
' '

,
a-
'
a
,
bb"

,
b-
'
b
,
all
,
b? baba

-
- -

Upshot Dg = Isom C I
is generated by a,b ( = Rao

.

V )

I has relations ab
,
b'
,
baba



CEuPPDE5ENTtnoN#
A = alphabet Ex { a, b}

{ words in A - A
"} Ex ab-a-

'

b's

R c § words } Exe
ace
,
b'

baba
& relations

Defies group :

elements are words w/ cancellations
allowed R operation is concatenation

candlatims -ai'- = -off'-
w a-

'
am = major-

- b-
'
b - - in #

'
Han

- b b-
'
- I wb#n

tr ER

W f un = un r un

un F'w = -
I-



Et A -
- { a

,
b S

R = face , b? baba }
an exampleofan
elevate group is

a beta bat ba b 's

= a Hbf b afa
-

b a b a Jb b

= a b a
"

bamba b

= a b a
'b

Group is denoted L A l R >

Fact Group
7 bijehtiemomaph.sn

La
,
blah ,hi, babas is isomorphic
to Do

We sasthat La ,blab, b? babas
is a presentation
for DG


