
 

From last time

Throughout we set IF A CCG for finite gpG

DefI Let G be a finitegp and let FCGC be the
space of functions G C Define an inner product
on ECG C by

f f f gfact

Thm fete U V be irred ICG moduleswith chars 2,4 resp
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PropI Let x be the charof the regular repn Then
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PropI Let x be the char of a permutation repn qq.igofffj.fi
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If I v Vat un is a submodule of the permutation
moduleV and Su acts trivially on U

4 1 The Space of Class Functions on G

Throughout G is finite IF

Let F G C be the space of class functions on G

PropI dim ECG IC of conj classes of G
PI let x he be representatives of the dotty classes of G
Then f EFcCG G givenby



fi x Ipfw conj to i

is a basis for ECG C

Now let R ae be a complete set of distinct irredchairsofG
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Lemma Let FEFCG C and p be an irred repn of G

on an n dim module V withchar R Then 6 V V
given by 6 fgpCg equals 71 where 2 161Cf x ̅
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Thus Upg pg 6 and hen's is a CCG home

and so by Schur's Lemma 6 21 for some AEC

If in faecg 161 f x ̅

PH Leta addthis.rs ffthyis rre'd
also a char

PI If P G GLCn.CI is a repn then so is g pgT
Also x ̅ x ̅ x x so x ̅ x ̅ liff x 23 1
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Lf 7 0 i Let Up Σf gpcg
If f is.fr thentEepbact mgdonQPeierfirved submoduleand so again Qp 0Now let pbe the regular repn Then forLEG
Qp h If g gh 0



State 9 98 99518 gfaf.is forthe regular

Prff fetfiefkf.ci hff f ECf.aDxi Then
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The i form a basis forECG IC and the
number of distinct irred chars equals the number of
distinctconjugacy classes

CorI Suppose g heG Then g is conj to h iff g h
for all characters 2 of

G.PEhetfEF CG be the functions.t.fmotherwise.ms 9
Then since 2 g Rich for all irred chars Ki ofG
we have fch f g so heis conj to g

Corse For all gEG g is conj to g iff g is a real
number for all chars x of G

ff.tt feirred chars of G and let

g gr be representatives of the distinct conjclasses of G

Defile The kxk matrix whose i j entry is a gj iscalled the charactertable of G

Note Since the i are lin indep this matrix is invertible

Thm i Row orthogonality
Srs Efi ZEGzgi gizcalledthecentraliserofgi

ii Column orthogonality

Σ xicgfg.gg 8rs
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where Clagi is the conjugacyclassof gi
Bythe orbit stabilizertheorem 191 Clalgill12gill
1 Let ft ECG sit Fsgr Srs Then
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EeRecall 161 dim Vi
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PropI Suppose is a char of G and A is a linear
char of G Then the product 72 given by221g 79721g is also a char If is irred
then so is DX
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g e 12 1226341 12837 4 263 4

24 8 3 4

21 I 1 1 1 1

22 I 1 I 1 1

23 2 0 2 1 0

Ry 3 1 1 0 1

3 I I 0 1

fixigll 1 3 I I 0 1



PropI Let N be a normal subgp of G and let
x ̅ be a char of Let x G IC be

given by g x ̅ GN Then is a character
of G and and x ̅ have the same degree
is called the lift or inflation of x ̅ to G


