
PRESENTATIONS.tlANY SET , He FIELD

F- (X )=Fk(X ) FREE ALGEBRA ON X

= ⑦ Kw
w word
in X

1=0 EMPTY WORD

w = x , Xz
- - - kn ,

Xi EX ,
n> I



MULTIPLICATION IN FCX) is BILINER
EXTENSION OF JUXTAPOSITION f-CONCATENATION)

EI 11=0 ⇒ FCX) - KI Ek

X=hx3⇒FCX) - KEY
X=Lx,g}⇒F(X) -- KI @ kxetlky -0

- y
dego deaf

Qlkkxg⑦kky2 @ - - - -

deg 2



DELI LET X BE A SET
,
AND

R A SUBSET of FCX ) . THE
ALGEBRA WITH GENERATORS X
AND RELATIONS R is

KLXIR -- o> = FIKCX )
-

2-SIDED → ( R >
IDEAL GENERATED
BY R .

THIS ALGEBRA CS SAID TO BE GIVEN

BY A PRESENTATION -



EI X= { x. y}
R= { sey - yx - 13

THE WEYL ALGEBRA IS

A ,Ck)=kCx.is/xy-yx-17---FkChx.yls)
-

(Ky - ye - I>



EI (RANDOM EX . )

X = { x. y , 't }
R= { say

"
-3zytyz - 4,

xty-EJWAR-NN.GS:D POSSIBLE THAT I C- ( R> !
THE

WOULD LEAD TO 2€20 ALGEBRA

(ISOMORPHISM PROBLEM)
1=0 ⇐ dim -1=0

2) HARD TO KNOW WHEN K(X/R=GIAkfY/S=o>



H0M0M0RPHlSMSFR0M#GEBRASwITH
GPRESENTA .

UNIVERSAL PROPERTY OF FREE ALGEBRAS :

X → FCX) Functor )(sent Adg

TO CONSTRUCT A HOMOMORPHISM OF

ALGEBRAS Y : FCX) → A
>
WHERE

X IS A SET & It IS ANY ALGEBRA

IT SUFFICES TO CHOOSE IMAGES YGC) FOR
ALL KEX . ANY CHOICE IS OK .



EI 4 : F
#
Clay} ) → U(slacks)

THE ASSIGNMENT e , f. hell Hey
Y (x) = ehh=eh2{ pegs = fehth

( Y :{x. y} → UC slacks) )
EXTENDS UNIQUELY TO ALGEBRA

HoMoM0dPHlsM.O:A#¥Ety

Homsefx , e- Hom
#GCFCX) , A)



To CONSTRUCT ALGEBRA MAP

Y : IKSXI 12=0> → A

1) PICK 4(x) FOR ALL KEX

2) GET UNIQE EXTENSION TO ALGEBRA

MAP f : FIX ) → A

3) CHECK Roker f

4) THEN (R> C kerf ⇒ GET

INDUCED ALG MAP Y : → A .



EI . A = He ( x 1×2=0> 11=49
R = Loc23

WANT 4 : A → M2 (He)
Y' : {x} → MzCK)

Y'Cx) = [8 'o]
GET f : F ( Ex 's)=lk[x] → Meck)
CHECK x2 E Ker f
Tex's =@exit = [8832=188]

A = He 't ④ IKE ,
E -- x +Gig



PROBLEMSIOWEYL ALG A, Uk) -Ktx.is/yx-xy-1>
SHOW THAT THERE EXISTS A UNIQUE)
ALGEBRA MAP

4 : A , Uk)→ End
# (KEK])

SATISFYING

Xcx) =L, ,L×(PCxD=xpcx)
4( g) =D, Dxfp =p'M

= dpcx,
Tx



U (slzllkl) HAS A PRESENTATION

U(slacks)=lkfe,f,h/ et
- te - h -- o

l the hi:÷:)
⑧ SHOW THAT THERE IS AN ALG MAP

Y : Ucslzllk) )→ End
# ( 1k¥93)

SATISFYING Y(e) = Kody : pcx,g) tax -

effete.¥÷;¥. :*."⇒÷


