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Q assoc . alg A

• Vector space
• multiplication A-④A → A

cab>c=a(be)
a @ b ↳ ab

filing. ma ) fine: m)
• TAE A Aaa = a = a la VAEA

.



Z - algebra = ring .( k - algebras k coma - ring .)
Module An¥YA -module V is a

• vector space with

• an action A @ ✓ → ✓
a. ⑦ V# a.v

(ab ).v= a. (b. o)
• 1A .

V =r



Q -module = vector space

(A --Q -- E - 1a trivial alg )

EI V = An ={(a . . . . . . an) / ai C- A }
a. ( a , . . . . . an ) = (aa, . . . . . aan )

EI G (finite) grp acting on a set X .

A- = CIG group algebra Xg 9 ilgfc}
✓ = ①X = vector sp. with basis X .



By bilineanty the action of G onX
extends to an action of QG on
ex .

① X becomes a EG- module .

a-representation of an alg A
is a pair ( Kp) where

• V is a vector space ,&

•p : A→ End CV) alg map .



{ the:& Cake)) E, { A - yodues}
(Vip) I-7 V

a . V=p(a)v

⇐±e::Iy✓ : A→ End %

a :p b =



thodueterm Representation
Module← Representation

simple module→ Irreducible Rep

Indecomposable
✓#URU,module
← Indec . Rep .

Semisimple modulesI Completely
✓= Vi reducible reps .

i Tsimpies
A-module map
← Intertwining

6:V→W 46.4=9.614 opey?gto→sw



assoc .

Examples of#boas .

•End(V)iMn(
CIG

,
IGI ex÷¥L

• quantum groups÷AffineHeckealgs.y.
.



Finite-dimensional modules are much
better understood.
-

Lie algebras .

I

. . . - . .

Lie group iuurp Lie algebra
= group & a

mayfieldOULD 1-7 IR Ix , y]-0={2-112-1--1}'

they



DEI A Lie a Ig og is :

• a vector space with
• a linear map gag→ g
called the bracket
- x y i→[x.y ]

such that

:{x. D= o Ex ,y3= -Ey,x]
X. [ yizD-fy.EE ,xHt[ExiyD=o
(Jacobi Id.) V-x.az

EI. A Assoc. ay , [x.g) =xy
-yx makes

A a Lie acg .



Recall : G group run> GG assoc . alg .
G-Modules
(= Reps of G ) ← CIG - module

g lie alg mr Ucg) assoc. acg .

(universal) enveloping

G- Modules
alg of g .

⇐ Reps of g)
← Ucg ) -modules .



Ex Ucgln)

A = Mn Ca ) = (n x n -matrices }
an assoc - al g .

-7 glu = Mince) with [x. y] =xy -yx
general linear for all nxn-matrices x.y
Lie a Ig

( In = { xegln I Tr Cx ) = o } )
special linear Lie acg .

in> U (gln) =TCgen#
Fifi

.

. . - Iii; , xaegea ( XO y
- y X - [x.gs/xiyEglnY



Open problems-#
crazy

1)Classify all simple Ucgln) -modules.

2) Given two simple Gelfand-TseHin
' modules over Ucgln ) , V ,W
find the composition factors of
✓④W

.

x. ( WOW ) = @c.v) wt ✓04
-w)

xegln
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