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Ch 5 Representation Theory of Subgroups

E.fmItTFmtegsuabgpgfGuthen anywhd camosed.me

denote it by Res V or Res V or V H and we call it

thatctiohaofq.tt If V has char x then

Warning a irred HH is irred

Edited Étandf 9t.onzgq.gg o
H Then there exists

PE Let Hi In be the irred chars of G Let Q bethe reg of G
Then Q ExileXi



Now observe that the reg G module containedand CCH is closed under the action of H so
a submod of CCG H

Suppose 4 is irred Then the corr CCH mod V is
a submod of CCH Therefore Q H D 0 so

0 RiceRift 4 Σ Rile kidH 47
So Ri H 4 0 for some i
We can then extend this to reducible 4 by notingthat for some constituent D of 4 i sit RidH 4 0

Tent'f faus in 9EiIii id charofa

2 thenYells hesaithsemedge
If 1 Let V be a CCG mod corr to x and U an irred

H submod of V H Then gEG the set
g U Egu ueU

is a subsp of V and hEH

h gu g u g g hguegU since ghg E H

So gU is also a H submodule of V H

Now suppose W is a submodule of gU Then g Wis a submodule of U and hence g W U or 0 andso
W gUor o Therefore gU is irred Since g is an invertible
linear transformation dein gll dim U
Finally note that gU is a G submod of V

Since V is irred gU V so V the direct sum of
these irred submodules of equal dim Thus V gU gell
2 Exercise

Profecht Eff and let x be an irred chair of G and

KSH d 4 that dweeb Ed EE ag 19t
Equality holds iff 2197 0 9EGFttm.nu
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7 FIi eteqg iato.resIsntht'furiesEastoThe959W gaw the mostgeneralmodule thatrestricts toW

DefI Let U be an irred CH module Then viewing it as
an a submodule of H the regmodule define
U G gu 1well geG Indi U

We call UTG the G module inducedfront
For a H mod U suppose U U directsumofirredsubmods
Then U G Ui G

If U has char 4 then the char of UPG is denoted Y G

ExampF 15dg L
b ba a b D

H 1 2 3 a Cz

E
Then

W it wia tEwtb wisars uuW3 G

thndiekie.aeaign1FEi te
be a char of it



Propt let 4 be a char of H Then let G
be givenby

icg 489 9 1
Then 4 G g Iggy

Ch6 RepnTheory of Sn BruceSagan Thesymmetricgp
The

go.njuggy.clasyses sQ 5n
are given by cycle type

These are indexed by partitions 7 7 Xp of n where TIEN

Yetwrite 11 Endi in write
partition of

These can be drawn as Young diagrams
X boxes in row i
row I at the top row 2 justbelow etc
rows are left justified

Eg 7 3,2 2

4
Let Sx be the subgp of SugivenbyS 1,2 X Sexth exits Senanti ndat2 u

Sx Sax So
Now let M be the module associated to ITS
This is not generally irred BUT we can order partitions of n
shppthats irred call it 5

M contains copies of 5 and a uniquecopy of a new
irred module 5

etc



5 are called Specht module
M are called permutation modules corr to 7

Targesthies d mallei iatE n Crestedomponent
and moving to later components to break ties

Example
Partions of 4

14 3,1 2 2 2 1 17 11 t t t

M span E I where E are distinct 7 tabloids
Fill the Young diagram of 7 with 1 n this is called

YGtflttwstihahudnemarefts.gs equivalent

BE IF
This can bewritten as 23T

tF int sEih
2 If 7 Lyft

11 then

m sp unws etc

n tabloids

sin sixsix xs reg char of Su



If fithez
Sp I I I

n terms
so ITs es gives the usual defining permutation repn


