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Normal Forms To tell if two elements are same

G group put them in normal form
compareS gonset This solves word problem

Wehave

IT words in sus G
We can alsothink of a normal

A normal form for G is an
form as a subset of words in sus

M G words in sus if one word in IT4g for each goG

Example 722 6 blab ba
Sit To N id

norma pom ambn mint

Fz normal form freely red words



Normal formsfor 1354,2 Cait Ital's a The ambiguity is that

Weknow HE mightbereduced

BSG 2 gun 2kt 42k mind
i e m even

The fix writeelements
a gex XH of BS 1,2 as

the guy 2x
917 2 t 2mi

2K
We can check

t ka t t guy 2 72 or 947 24
Normal formi

Guess for normal forms

t Kam fk
th

FAILS 2 t kamtitktn.k.mg
tat a

k I met no Ksnm U thin c7L



Normal form for133 orBn poll Which are equiv to
Generators I 2 I 1 2 22

Y 2 I 2 I 222

q
2 I 12 1 22

Multiplication is stacking 21 1 12 I 2

µ X
21 1 1 12 I

NKI I l
T RJ T2T Tz Lf



GarsideNormal Form Running example Tikrit

Ingredient 1
Steph Replaceeach ti with posword

why can wedothis and I I I
133 I i i i i j stiff
r I D TO't

j r q r
Tz tr l j qf s Tz

signedwordlength

Ingredient 2
example 902011 no ring j ar

Xp IX half step
Move all 0 to theleft

µ
twist why can we do this Ti D Tn i

k l I i example no D 0251620201
T RJ ET Tz D



Check We now have D posword is o

Ti I'on.i Steps Find maximal i so our braid is

ly D posword is o

1 µ In our example o

I Tzoirzqr 83 2020 40

How do we know our example is not

Do pos word
In general useIt is

go peg ingredient t



Alternate example notrelated to

How do I know
runningexample

j'T t 8 pcs word

I
signed

word
sighed wordlength

length 2 70

Another example

Howdo I know
j r 4 D pos word

signedwordlength 1 Isthathength only 2suchwords



Steph find all 8 cosword steps 3 4 use

equalling g
Thy If two positive

braids

choose the smallest in are equal theydiffer
lexicographic order by finitelymany

example Lf F T normalform I 2 I 212

only candidates
are no inverses needed

goof
In fancy language

021 Thebraid monoidBnt
embeds into Bn



Provethis theorem positive crossing

N Xfl µ neg crossingKY
in

y21221 12212

12121
I 211














