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ﬁeofam - Let [F fe a,%p/émimfé closed %P//o/ of Cher O A
[ é a 75}7/’& jma/). 7ZM fZa &/zu/avzlas 0/ Z///eﬂéci {4
represent ations of C Lom an alhoml 6asis in
QUC)=1Fe knl )| Fphg =F1h), ¥ 9,helT)
wrt th fom (o) 15 = {674

T/{u /0}’007/ was besed on two 0/@1}745, Yo Lotter of
Zno/cpeno/enf (nterest
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Waim Z: /;r /:e/oresenfm‘mﬂs /{ V a/ [ we Jave [in IF )
g//m //omqféfV]: (X,,J(L,)

In s section we will discuss how Yo thaoren its
i F s nt a/%eéyajcal/i Losed o s /aafiz/h/e Chenc-
Lenstic. We wtl also discuss a 5/0559 veloteo tesult
over (L.

1) Mon-closed Frell

Suppose [ is not ﬁé&é/ajca,ﬁ? chosed of char 0
The  rpresentadons are cam,o/uﬁ? reducibl. Fiow heve with some
Work /mo@%né “base Manée % 4 Mﬁwé/ajc Aosure”) we can
deduce  (loim 2. Weim 1. however, mey fail. for exempts,
consider (= 23T In e seting where Thw is True,
Yeve are 3 representations. The foomids

€1 = 5 (om b)) m Endy 1)
/( 2) from Sec 21 in Lec Z where U, U, ave ol irre-

ducibte. represetations of ( ) bl us Hon Het dim U =1
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For (=173 As discussed in Sec 11 of Lec S A I-dhowen-
sioned representations of /T (m=3) we in /z"jwi‘/on w
cube tots of 1 And for [F2R Hhove's J'MSZZ one. So
(Loin 1 is /ajse_

) 7//3 7 / gs Zzh/a (hre a/uu'/é /?/ﬂ/esw'f wions  gver R

12) Rsitive dhoracteristic fedis

let cherFop Llind may ol If p|IC] thr e
mumber of - meducibte represeut ations /s a/u/?js toss thon He
number of congacy classes. For example, ¢ Cisa f-jmp
Hhere-s Ju st om ireducible /e/pffse«z‘n/z‘/m (Poblem 3 in Hw2)
Lloin 1 is stll tna when char FY [(]

Avd (Loim 7 doesn't even mare Sense wnless Chev [F 7(/[ /

[4/c () is andefimed ).

73) Feld C

for [F-C , One  Can st[p/er 4 %/m/zz/an scalay /}’aﬂ-/l/ﬂl
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on [ ) (nstead 0/ 2 bClinear Foom:
_ 1 77
A% _/C/j%:g )R G)

ﬁamcs () f[e /WZ/owm} émma, we Cen use <+ -7
[hsfeao[ 07[ /j : ) % f/e Z%zorem_

JSomma: We fave W = J@{ﬁ"') for MOLK [:/{f/}’esczxrfa-
tion |/

Foof: et ). 9, & &jm/dues of 9 (v multy /502‘/{35)
so Yot f/j) Zﬂ,, Jl//{j Z) J(@') Z,ﬂ
Nite thatt j =¢ = jv Lo, for some M. I /m‘/w/cv
l—f%»i=i>f{7)f(§) 0

7) Z:—mmp/é&
We recod 4o Followin I oy coyo%a/} of He Heorem:

KOMZZWJ-' MMOZCV ZZZL QSSL/M/)ZL/OIOS 0/ 1‘4 z[/ea/fm , f/c num-

jéfr of irreducibt. tepresentations of ([ (4p %o /som/M/m)
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/5 f/;e numper o/ 50’(7”3“‘} &ésses i f

Fem: This is Ho coincidence of mumbers. Theress o peburel
éy’ewf ions betwen the sels. for exemplt, consider (= 2m 7
If F s abyebriicelly closed £ of cher 0, on 12 get @
é(/'j'eyﬁ'on bteen He ireduidle /‘?/acnl(ﬂflons of ( nd e
mth noots of 1. But 4o /0/&/1‘5[7? {2213 w Zin 77 one
needs o g/@;e_ o primitive oot of 1 And eres no cano-

nical 04 oice.

71) /sz} dihedve! groups
fere we revisit 4 5;94? ifeolred g0 Hrom Fobtem 7 i
Kt Wl [/zem'é is ipreducible Fopresentartions c/s/)y;
e jenem/( —f/eog and compite Ao chonedters
Lecell et we are aé’@ﬂg with the gy
(={(581) ()] %1% < ¢4 (€)

’_] Lets COMPuft e number of co?aju; closses. W have
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He nomal  commutarte )’Méji’pu/p of index 2: H- 0 2)f
So th foﬂJujch closses are of {WD Kinds: ‘
* Contained in /7/ f/ox are [{ [AD =(c/} Ifla)f,
where S:ﬁfa. So we have N-1 p/erses w. o Lemnts
(A% 20), and two classes w on elomnt cach: )=t1.
ot contained in H Ao is 4 Show Hhat
b wre twor L)l 113, [ (o) 2218

Tho Zotal mmber of (0”/“5‘27 clesses G (ﬂ+7)+2 = /1+3

Tl nodt S?%o is 4o %551'7‘0; e 7-dmensionel represen-
otions. for s we need to compite (J15(), as #e 1-
dmensione ) /e/remﬂz/fions o hs o art i Bljection w,
Hose o £ (Sec 11 of Lo §) for 0w puss, i ik 6
éﬁmg/ % wmpm‘e /f/[[[/ Wite thet

5( ;( 0 = 3;0)

So /(s 5->/g_/} /m_

bhe can show Yt we gk an e/am,Z{'Li}, Jﬂ'/cmef/y&é,,
et U., U, b e (1reducibls tegresentadions. Thew we tons

G
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—
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() 2 (b )=

Snee [GICON <G, we have ot most 7 ropresentadions
o dm=1 Al o we Jase 511 Pepresaitations of dim 22.
%S/h} (%), we see Ghak we have eﬁyf%' 4 1-dmensionat
/fe/o ‘s czm/ /-1 z%/ﬁa{xu'/ te /e/yrfgm%ajmn S 0/ mesim Z. 7])'5
/s whet  weve j[y{ in Bk 2 of HWT with Linea
ajﬁgr/m.

We now c,r/afajn fow 2o Compute A choracters of Z-
dhmensioned. irveducibte tepresentadions For Hhis we noed 2 more
detoiled  informetion about  Z-dimensional. irveducibts represen-
Latins Hom Froblem 1

becall Yot c2cd such Vepre seutation has basis y sv
where 4 operafors S and £ ad éy

)G 4

h/[ere 171 X A # {13 From Jere we see that
L )= XN L st =0 # i-g., a1



Side Ef//ﬂwk: The fuof/wf f éi {i'If:[/,fn} a contraf
SM{J’IW/) /s /0/072‘[//{20/ w. Z%; d(SMﬂ[ a//"/fa/m/ j}’au/o . % {/vmmy't‘/’/es
of Yo /’fja/ar #-Gon. T

n=4

These stmz‘r/cs we of 4 MOM}? Jorm:
. Kotations around e center ? LE g p1
+ Beflections  about s /asswj f/m@eé gpposite vertices &
/w'o;aoin ts of gyosite Sioes (1 15 even) or ‘L%/MJ/ 2 vertex & midpoint
of the opposite side (n is oddl)
Under an identificaton of  CH1L"5 w B difedral 7P
7 gaes o Ao rotation ,2, L any £ aprine T 1 &
S goes % axy of Y, retbections ( ) =50 Dhere ave 2 Gt of
Lhoices.

5) Moz orthagomlt!
There ave  other wz%;ondrf} results. for simplicty , assume

F=C Th /o%wing, is Theorem 454 in [E]
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for 32 let 2,00 Uhe Cl hg-of 5, He tntrlizer”

10;’0/.905;'%/0;7 1: [ef U,. %z b 4, [om/o/afe Gst of ineduabl
Velvrﬁsentdlons of (4p o /yoma////}m, so Batd K=# (a/]'{/fa%
LZRSS&S h [) 77814 /orj/é[’

2 ()] if q8h are comugaite
465,06 //‘5’ 827+

€Zsc

/7

TZ)J S C’Oﬁjefaence 0/ aur Mecn Okz%jmaﬁ'% ‘L%eorem, See
kemanc 455 in [£]

Anothes orz‘/ogomf/z‘g resll  comons Yo matnin coeflcionts
of ineduibls representations. Mote bt Yo Homiton scol
prodacd <> < fo= ik pa L)Ly, mares sense of
Fan (CC). by He obler hand {; Sec 13 in Lec 6 every
(fnite dmensionel) represeatation of [ admits 2 (-ipvariont
Hermitian scolles /mnd«ul‘. [t <- Za, denote Such o //aoéw,‘
n U, {1k, one of He ivedicidl representations. Fee an
orthonormal. basis Uy Uy, /oé:=a4m JZ) wit <& gy
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Tlon we hove Fundions  (matrix Cof]%deﬂfﬂ
/;{7 <gzr Ui, ; —>C, /=/,...k, 4J= /,o/(

/-;’0/005/ZZ/0M /Z A/C A&(/t <]fCJ ]FZ‘J JJ [/, /&/m
/’/oreavey, {L element s /:J /Wm 2 p/asu I ﬁm /Q C)

for a /0//00/; see /Q’cyjmif/on 471 o [E].



