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Fix a group G
.
and F

A representation of G
on a vector space Tt

is a morphism
* f : G→Auth) .

-

-

peg) : V -7 ✓

Rink One usually writes
g-1 for peg)cut
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Representations of Sg
-

Two-dimensional CdinV
(a) Symmetries of ↳

reflecting
rotation,

PCI 23 ) = rotation by 2%

4¥
. 2

Pcl 3 2)= rotative Sy 4%
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peas) -- [ to 9)Hear. $
Helpful Hint . If
G is generated by element

I, --,§n with relating then

to specify a representation, need



only to specify
PCs, ) = A,

pish -_Az
i

sesh =An
and check the relation on Ai

Example : Sg D generated

by
"III and 9%21

with relations :

5=1 , 52=1 , ⑨93=1
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Eixample 1/21
Two one-dint representatives
-
-

+ Trivial : g-r=r $

)peg)=L Hg

• Ssri r - r=sgnG) - r

Ssn :S, -7 LII )
t

- I

Symnetms AIR
-



G.Repp category of-

representation A- G
on F-vector spaces
-

objects: p : G→Auth)
Z

morphisms :
(KP)

given
PIG→Antu, )

Va: G → Autckl,
then a morphism is a G- linear

map f.FISK ;fCgvI=gtH



M th
fCgr) = g. . far)

FgE G , re V,

fCp, Cg) . r) =p,Cg) - fCr)
-

3- -

pEg) : V→V
i



Examples
-

:

µ P ,
= trivial rep . on RG

P2 = Ign rep. on IR
'

£

f- id :CR;a)→CRt
D not G- bear .

µ fcr)
-r

flags) - r) =fG) = r
Cl

,
2) 'fer) = sgacl 2)- re -r



§, ofa)(gr)

= f (g - firs )

=g

"

@b) cu ) r

G-lnearmapi-mpoec-vp-dscv.pl
id →F guest



Example . Suppose
(V
, p) is a G- Rep,

d

and U CV is a subspace
such that

g-yell tg§uEU .

Then U is an invariant
subspace of V

,
and

CU,p) is a GRI .



Example : G -

- { II }

p : G→Autopsy

PCD = ( 'oil
Heat -- cost H

NY-axis

%t→x⇒.
pi=IRxlR



The invariant subspaces :

IR xo c IRXIR x-axis

0×1/2 C IRXIR y-axis

¥
④xo, p :{±B→Rxoto
: *÷÷÷÷H
-



Peretti'm red:ofsnp: Sn → Antlia )

PG) : → IR" is delved
by :

plotted = era)
- *

1/04--269711
↳ PGH - [ 9 f )

¥4712 mincemeat,PCI 2)Cee - Ikea-e ,
=- Ce,-eh



-The permutation rep of
Sn has two invariant
Su↳pa

ni - and ④

t.IE#fiii.e....
a)G)=V. Fixed
ospae@istrivial )
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Explicitly for Ss
s

Us =G -eyes-est EIR
-
t a

4 V2

PCI 2) (Vi) = see , =-Y
pCl 2) (Va) = e, - ez = YtVa

pad=f-to t ] matrixDeca s) = ! ! .

o J "l- ↳
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Det : A representation
CV, is irreducible it

the only invariant subspacegot

V are Los, V.



Example
-

:

a AH one-dnt reps . of
a group .

are irreducible .

• One-din't comply reprise

a X: G → =Auto) .

- -

are called characters .

E.ae Let Cn={ I,x, - , 5=1)gI¥
Ten Xm :Gtd are the

characters Xmcxl .- 3am ;3=E
""

.



CI : 71,44 9245

µW ,x.ci Git
t

X.CH - 3,7441=5. . .

XdxT=5,xIx4⇒4, . . .


