
 

Lecture 38 Exterior SymmetricAlgebras 2380

Recall firm auto space V over a field IK

Tir Va
S V VY no un v out nix rn ÉÉi
A V VY no unto out nix rn ÉÉi

Notation forsty v un 40.005
A u n n non 40.0T

1 Tensor exterior symmetricalgebras
We can define Tensor Symmetricand exterior algebras
I V ng t V TCU K T V V

Sym N S V ng s v STV 1k slum
NIV NIV Mv 1k A'NEV

Multiplication m TCU P V x'T r Tintin
by extending IK bilmarly u un or win v 040,0 Wm

Iep S V N V an 111 algebras

Pf Follow the same idea as in T V Define multiplications

I S V x Sm V Shtmer
hi Un x w Wm Vi Un wi Wm

Y MN x NIV Atma
Mn nun x win aww a win nun aw n dwn
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Moreprecisely OI I Ii Yet in St u

4 I Ti 4cg in Ant v

To show it's well defined need to show the relations

defining sky A V are preserved Exercise

multiplication is associative distributive by construction D

52 More m T V SLU A V

Abose description S v NIV an quotients of T V

Alternative approach in char IK so we can view S N

tubspaces of th V the multiplication respects

the structure

Define an action of Sn m T V via

6 v Un hoc orca
Needto show it extends from indic tenses to Th IV can do

this via win property Te LEE
T V multilinear

7 T TTV Thu with Tui son Jin ord

Define a operators S A T V T V

513 Esna
Als Fesnsimir 513

Inopis 5 5 AZA



ez Ker S v Un v hit nix 04
Is ie n I Vi Vh E V

Ker A v un to uit nix un
IE IE n t Vic Vn EV

so Im s

Itf Sym u

Im IA EIHT
A CD

signedactionRoof See HW12

Qbs View Sym V Tlv Air Tlv
E

Compatibility with linear maps

L V W m T f TN T w linear
linear

S f S IV S IN briar
mines of A f NIV n w linear
matrices
nexttime

T f
u un fir 0 fern

Via win prop Vx xv W x x Westin
0

met

at
TTV 7 T Sf

linear
S f r un ha fun
A f n n non for h A fun



C Ker A
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Check T A
hers

C Ker s

btw MT w
f
Ker A forthew
MT IV

Q Universal Properties
unital associative

Prof Given a K algebra A a 1K lunar map V 47A then

F a unique extension T T N A 191 4

If A is a commutative algebra then 7 T V A
If A is skew commutative ce ab ba ta bed then

7 T NIV A

Iwp IV V E S V NIV seen todd tune

v0 router voted
Pf Well defined via universal property

Write VxV STV NIV bilinear
v r to v.v vav

This map factors through V V This defines I
We view 540 NIV as subspaces of A N construct

the inverse map I n'a the inclusions SEV TV
NIV TTV D

A This decomposition does not extend beyond n z Instead
n

I gu Sido
E T Schur functors
partitionsof
xp z 7,0 Edith died

What happens to t S N when we ansider directsums

La Consider zvector spaces V W Then Un
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C 5 V W É S v S W

think of polynomials in variables Xi fr basis elements in V
tuting Lj

a NIV W IF A N A W

T IV W T V T Tw T u f
it it ien

variables don't commute Isi i in't rearrange putting all ofther part
beforetheW piece

Pf Pick bases for V W check both sides ofeach

identity share the same natural basis seeHW12


