/@f}’ﬁsmfa/f/am of SZZ Xﬁfz, v
0) Eeca,o
1) deﬁ p(ewmpasiflon
2) Mln) as an induced  Fepreseatetion.

d) Ezcap
Below F s am ﬂ/g&gi’ejca,% losed feldl of chovactenstic 22 &
(= SC(F). Tn Sec 2 of Lec 0 we started to Sfao%u yetionald (- veps
a) Mt /m‘;’oo(ucea/ 'L%: 5* /c/)’n /V[n)=5pan[x,")("';t,,___’gn) [I’l€7/%)
ond  Souw Yot itos (rveduci e for 7<p.

8) For a represaitation ¥ (= QL] we considered its Frobenius
st 90(”-' =Fre P: ( = (L) where Fr: (L(v) — GLLV) /97%0/5 on a
hoice of basis, ©, 15.€l Mite thit P con b descvibed in tevms
of its matnx coeflicients Cfﬁ,@) = <o ?9(’7[5)1/7: i/ o, %, e/ i
the duel 5&51’5, ‘f»{en

(1) Cogjz{lf CQ% , Wheve Cpp 5 MAVIX coefl of P

c) v “ is frrep. iV is. More gwcm@, R /VVt/a ,ﬂw
MOV s nrep. ¥ ietlp.. p-15 (,Wolfw/ i o notes)

o) Nte et (USY Dy oV ¥ rationed reps MVo/ A
This foﬂow £.5. /)’om /Dokinj, at £, maiix Coe/;/)demzjr we use (1)
& Cpod, uev = C/g,u Covr (importont exercise in Sec X2 of Lec 1)

~|



e) Mow we con use c) &) 5 a/f;ﬂm, for N0, 2o irreducibty Vep-
vesentation L(n) as 1ollows: we wnte n- fyrph 2p'a, (e 1y .. p-15)
£ set LG)=Mn)® M) 6@ Mn)® fu @ (1)),

The main resubt For thic loctare is:
Thw: 1t L) is o Gjection betbween 2, & {rational (-imeps§.

1) Wa’géf p(ecompasi‘f/on

/fn A/U/?raa% one uses to PVW«, 7,'/‘[4: {Aeorem (s /quﬁeo/ o Muf
we useo to oézssfyg Fn.dom. reps of 2L in har O and can also be
colled "A/gﬁen? weijéf ﬁeorg ’

11) Lonstruction
Lonsider # JaKJVoulb T=/ f f—')} <( Yot is identilied w C,

Vie. T P (ff»l),

Lemma: 4) ¥ rationd /?/ewfﬂflo;; P~ (L) cs com,a{(/f&g yeduibe,
Lo (rreducitles are 1- a{}%cﬂﬂbm/g,
Z)Mo/ m(/w'ven L £t lie 7).
Poof:  Set S:={zel, [TC coprine top ot 2818 Nite Yot Pl) <

[Z [V) [ol'/S)')‘fS 0/ PQJI’W/SE eommm‘my 51460/ a/zemfors, ﬂc& olve
S'/VMM&MMUS% M‘ajonw@fza/g& é} e /W%M'noc

c A) ¥ se CLly) 0/ ovder £ w_jw/[é/o)# is p(/&}oﬂaz@iza/gfe_.
2]



2) ,417_ /am/% of peirwise L’ommuf/n& diaconalize kb, a/e/az‘or:
on o hmte gimensioned [F ~vector Spate is ’zzjomﬂim% simuttane-
ousCy (hint: use Gt A= BA=> BV (4)<V (A)§ induct an dim V)

Mow Gt o, el be a basis oé'ﬁyoﬂwfjilé, 79(5)54(7/,.0(,,6 V*

be the dhiol bess. Mote et (#] =€ 570 (511G, 0
This proves 1). ‘__——JE Flt*']

7;/0}'01/5 Z) /fa7!t L/n/aif a 1ol [m’/&,v’i’l a/a/ml-‘/ /y Z,mdl?,
a /agrem‘ /90/&/70/‘4/@5 , 57 Jf st Hsb)=6100) »4? suh s
Yt (ie2) . ad
Detinition: Let V b a vationel /y/’csmfdmn of { for ce Z,
a/e%nc X, Z—We{j# Space Vé ={Lel: (ffoﬁ,)l/:z‘ivf

/% Lemma, V- B V.. Moreover #ﬁoeﬁmqﬁﬂ{) We hove

-¥/4

(2) ?0[1/;7 < U
[xczm/o&: M)y o =ﬂ7x”’&" (i=..n) T oer wewht spaces are

7 // W are retionad /?erjeﬁfefloﬂs of ( Hew
(Vel/), = @ x .
,2) _Z_/ Fr (Z[V‘b—’ CZ[)/) (5 a/o//neo/ as‘/,/%e 69(%5@5‘/! ]4;/ D(T)
ton Vo= (VP15 # i€ (hat: fr(0)= A" ¥ dhagonal Aetat,)

_3) The maximed. (wrt. usual ovder on 7) Wa()]%t‘ of L&) i n
3]



L /Jfowiy {n/eorom émpéq Thm wn Sec O

Thw's T ivvedudi 6. ratoonel /’7/'5550292‘/”;; of G with He some
MOX. h/eﬁH‘ are c’somayllc,

2) Mln) as o induced representation
2.1) Motivetion
Our Frst step in proving Thm is:
Semma: £V is an (7ep. W Mox. wefa%f 7 f/azf admits a ponero
%Momorpﬁzm Zo Min), Hhen I/ = Spong (Lx) M), hence /i
L/m'?ubé determmned up Lo 150.
Froof:
Lek p: V= Mn) be a nonsens Aomomo¢4/5m. Sinee V is imveducible,
o is /»z/'eaflve. 1t remeains 1o prove. im ¢ = Speng (€. x*) which, 4% o
/rreozuoiéifn‘} of V' amounts £ x"€in . At |, #{03 4 M), =fFx”
/% (), @)= M), & @l is mective = X' gy a

So it remains to SADW ’L%ai ¥ /'/re,o / w. 41(57Ac5{ W@!j“{; n=>
Homc (UM 20, In order Zo See this we th Vealide Mn) as an
/ﬁo/ucco/ MDME.

2.2) Tndluced modutes in ajj&émjc context
Eeaz/ﬁ( Z%Zf /'/ Hc ( are %ﬂ/fﬂ jiou/w z? U is a /‘?o//efwfﬁ/‘f/bh o/ %

7‘{4{4 e ané.«a,o( /’?o)'ermfwflon _Z;o/H((// (s Q/M[fnf/ 09,



.ZZOZHC(/ :=[ma/o_s / A aﬁ//f[;)c[/ﬁ), #Ae/{(je Cf
IYAATY ' Guven {7 [j/ﬂ{j’%/fjgy). We hawe Frobensus /f:of/’aa‘f]:
(3) Hom,, (1, Dol th) —=> Hom, (i &)

Wow let Hcl be M;drm’c groups, and U be « rationat “rep.
Defintron: The /a,{jdm{’c) induced Vepresentation (s
l%a/fé/-f [mm;pélsm ) W e M/f({j)%?{(j)f
6@]__”0(5 U as akhowe (T is /ho};oézsm = S0 is 3/, ).

Lemma: ¥ rational V) (3) folels.

Sketch of ﬁ)’oo/ : werll skeeh Maps in bodh divections. An
% /p)bz/e fL? e UZ»ZZ'D/C//MCD( & /ﬂu}éu% Merse.
°//‘Wq A _Z}:o(: &/)—e%m// /Ké{) consider ev: Iho(i&l’% U ?
> fle). The Mop //OquV,Do(lfé/)—?%m# (Y ) we med s (pt>evegp
. %MH[W)—?//OquV,_Z}w(i&/),' yé/émﬁma)ﬂ» GxV— U
(g,v) = plgv)~ Yvell we hove g C—U, ¢g7= plg. T
a moypézsm b/c {7,v)|-agv: CxV—= U i & its H- €7uil/ananf
é/c }U s /4}70( V'—)VJ‘,-' V”Ina//fé/ Is [’flneal a

2.3) Kealizetion of M)
Mow  we c,yy/a,in fone o Construt M) as an indluced /?/fmz‘woﬂ.
(onsider e Suéj}’mf ,g:[ jf-/)fc G . LAt #; le s 1-dimen.

Siohal K;o/awﬁzif/on where /o ft‘f,) acts éy ¢!
ﬂ



H’opasiz‘/on: /W/M)'—”Da/gﬁ as (- reps.
Pudt: Rhs. s [FeFICI ] ff-/)j)=f"/(j)}

Sﬁy 7: Wt first exemme £ sa;f/xé;m
/[(Zfo)g):/{j), #jec, welF %)
The adgebra Flotd admts a natured 4omomo¢//m b FICT (evala-
ate on element of //-_[a/é] on e 152 tow). TE's om @m{eo/a/moa &
¥ nonzero first row, thore s an elomert of SL,,50 we view [Flz €]
as 2 Su/dge/g/o\ of FIGT

4
Sma (22)(54)= (Lrun dbus) ¥ FeFlst] satisfes (4)
Loim tht e converse s frue.

(onsider 4 gpen Subset Ga=2f(§ 5)/&#0}. Sinee a is nit
0-dwisor £l testntbon map FLG] —F(6,] s /)y,'g e The
f/oa/ucjf map [{(1]3), [o&g’ )f—_—)GQ, ((ufg)/[o&aé)) f""’(u‘iz 4",544)
ir (5o of vaneties - [/ZQ]% [Fly a*,'éj(_ And ander /Jomo}p//w

70
W. {[a)u}é)/ﬁ“()j/'fé. action 0/ /{b—,, )} on (’Q becomes (Qz(’ﬂé) —

[a, utv, 6)_ So [4] Z)'M/)ffes ’L[/:ul, 73/47‘{ Is /MO/e/)enaénlL o/ u hene i
im [F[a*!6].

/Voﬂflca {,{ny Zl/é 04'415 vam 0/ (el si0ns
[F1 [a} bl ——>[F, [ 6]

ﬂ'[&f,',g]c—eﬂ?[&]
is commatative. So we need to Show et Flgé] comedles

Flet' 61N FIC) m FLG,]
6|



Let foéﬁ[aﬂé] COW{S/)ana( ‘o //C' Assume fﬁé F[c’\ 61 £ take
tinimed €50 w f- 2t e [Fla ()= )‘)[069%0 Tare £=a<lF[C].
Nite that 2 venishes on (p o éuf 3 )2 s.t. 73(—/31°) 7?,(0,/2)?‘:0,
ContradiAion (w. k70).

a %6
51(? Z A/C /Mt (0.& )/ f'c-i,,/) & 4/%”0[#‘0%
‘n aé /e,( m IW( ﬂ: = (z/f m &cw [Qn/”{ )’—"/{/6’)—'
2 X, 6!—7& (- f/near( ). 0



