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Wk1 Ex 7 Suppose V is an A mod and w̅ is a submodule

Then is an A module also
PF Define a map AXYW by Gtw E

act w̅ 9125918

ftp.vk.EE 5 aIahe adf.FI vsiwett.autWav'tW Thus we have a welldefined repn

Prop 1 Let T V W be a hom of A modules Then
Wer T Iim T isom as A modules

IEIIIIE.FIIanfaues A women

Propi Let A be finite dimensional Then everyirreducible
A module V is finite dimensional Dimensions are taken
as vector space dim forbothA andV

PI Suppose V is an irred Amod Let vev be nonzero
Then Av palaea is a submodule of V that is
ftp.tf.dimgssionaf sBufim ffmitred and Av 03 so

Now we switch to focussing on the case A F G for some G

Iiii.itt.NoteThis restricts to a group homomorphism pG GLCV

ExamplesIF C G D r f r e f fr r f
Also known asDan

D p G 6162,0 fpir G PCF 9



2 P EG degree a trivial repn

P 94
4 p G GLC4 CI

Let G be a finite gp and let F beThmitffthcharacteristic does not divide 161 Then
every finite dimensional IFCG module is semisimple

N ample
p

IF IF 2599 599
3 ie 91,2

field of order 3

o

o

U o is a submod of V but it has no complement

PI let V be an IFCG module and U a submodule
WTS There exists an G submodule W of V sit V U W
LetWo be a subsp of V s t V U Wo Define Q V V

byQQ U where v u w for well weWo Wewant to
modifyQ to an IFCG homomorphism Let 4 V V be

giving 94g v

Then 4 is a linear map such that in 4 U To see that
this is a hem of G modules we observe that theG

4 ha 4Chu 5,96514 kw

Thus ker 4 W is a submod and i her 4 U W



Example vina use a Vi Viamod3

2 6 73 vittatus Aditratus

Co Let G be a fin gp and IF a field sit char F 161
Then any irred ICG module is a direct summand of
the regular ICG module IF G actson CG byleft mult

PE Let U be an irred IFCG module Let UEU be nonzero
Define s 5 9

This is clearly an ICG mef long of.is 9 bleadam Ii If.EE 8yMaschke'sThm CG3 kerCTOW
for some submodule W Since Faker7 EW and
IFCG erCT im D U we have UEW

Cord If G is a fin gp thenthere are only finitelymany
non isom irred IFCG modules when char F 161

With what multiplicity does each irreducible module appear
as a direct summand of ICG the regular FCG mod

2

fe Is.IE fff sfinitegp and be

If Aalgefffally
closed field sit char F 161 Think IF

PI Suppose V W are irred A modules Then
dim Homa V W 8 It YET

PI IF V W then Homa VW 0 bySchur's Lemma
Suppose VEW Let Q V W be an Amodule isomorphism
and YeHoma VW Then 6 4 is an A mod hom

V and hence 6 4 Id for some DEF by2ⁿᵈ version of Schur'sLemma Therefore 4 76 so
Homa VW Q



If V is an Amodule and U is an inved A module

DOTfsffdeisisfmgmu.esfy.factor of V if V has an

PropI Let V W be'ÑA mods and suppose Homa VW 0
Then V and W have a common composition factor

PE Let eHoma VW be nonzero Then V ker U
for some submod U of V Let X be an irred submodule
of U Then 61 7 0 and by SchursLemma
im 6 EX and in GEW

Propoe vi Wj irred A mods Then

dim Homa Vi Wj dim Homa viWj
Co Let V be an A mod with V U Ur where

each Ui is an irred submodule LetW be any irredA mod Then dim Homa VW and dim HomaW V
both equal the number of submodules Ui sit U EW


