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REPRESENTATION OF FINITE GROUP (4) OVER

IS A GROUP HOMOMORPHISM P : 4 - 4hm()

CHARACTER - X : 4 - 1 => X (8) = Tr(p(g))

LET
.
Fir(4) BE THE SET Of IrrEDUCIBLE CHARACTER OF G

OVER I
.

GOAL : CONSTRUCT IRREDUCIBLE REPRESENTATION OF CERTAIN GROUPS

*



② WHAT Groups ?

MO => PRINCIPAL IDEAL DOMAIN WITH UNIQUE MAXIMAL IDEAL = TTC

↑
IFE O/M HAS CHARACTERISTIC O , P PRIME GENERATOR

Of8 = Sur
EXAMPLES TO KEEP IN MIND :

g

① ②
1 ExpF[Tt]]

--I IFp[t]/->
I T

=]Tor I /Ep =El FINITE LOCAL

↑ -- RImpi

Let 1 i= + # = Pmetal



We Can Thus FORM THE GROvp GLm(Pr) =: Gr

EXAMPLES : GLu(Epe) And 42m (15p[t]/er)



-
A LITTLE BET Of HISTORY ABOUT THE REPRESENTATIONS OF Glucor

&

R DETERMINED
Fo wa

* 410,) = GuliFa Fir(ult) In A CLASSICAL Paper by GREEN (1953)

CAN Also bE CONSTRUCTED VIA DECIGNE-LUSETIC THEORY

& Fir (4Im(@)) WERE DETERMINED by JINGLA (2010)

MOREOVER, 44() = (4(0) , 0,
= 0!

lastesG -
wa③ IN GENERAL FOR GLulOr) WITH M 32

,
032 ONLY CERTAIN OF IrreDUCIBLE

REPRESENTATIONS ARE KNOWN :



Glm(Or)

⑬ Irreducible Regular representations wher des ever (Shenfant , 1960
AND (HILL, 1995)

W
⑬ Construction Of STRONGLY SEMISIMPLE REPRESENTATIONS CHILL, 1995)

-tur
W

⑬ Two INDEPENDENT GENERAL CONSTRUCTION Of REGULAR REPRESENTATION FOR :

- 02
,
[Krakovski , onn, SINGla

,
2010]

~ ForAllp ,
Estatesgri

,
Stevens

,
2017]

⑬ stable Representation [M
, 2023]



③ CLIFFORD THEORY / Setup of our groups

O3.I NORMAL Subgroups Of Glor

NOTATION ! 4 = PLm(er) ; %r : = MulOr) ; WE Fix r
-

FOR EACH 1 IT , # : Gr-4:
&i-

↓
"

TAKE A MATREX AND REDUCE IT mod"

k":
= KerPi = I + π((or) WITH I : = IDENTITY MATREX

I+ X



WE THUS HAVE A DESCENDING CHAIL OF NORMAL SUbGROUPS :

4r > ks ... > k= GIS
.

↳

LEMMA : FOR <, %12 THEN K"Is ABELIAN
,

IN FACT

= Mulori) , i
⑮

ItX #) X mod - -
&

RMAL-No .-
w

REMARK ! If T= 21 Or t= 21-1 THEN Ke Is The MAXIMAL ABELEAN GROUP Among The Ki

EXAMPLE : V= SE l = 3 ; r= 4 = l = z



3. 2 CLIFFORD THEORY :

NOTATION ! G FINITE GROUP
,
N14

,
E err in

4 (4) = Egep/w =wGesaBIczEr of Y In4

&(m) + = Y(gug) with mEN , AND ge4

Fr (GM) = & Meer()/ <XW ,> FOG : "Set Of Fir(e) ABOVE"



& LIFFORD THEOREM PICTURE

& Y 1 ,
. .

., 4 : 3 = Fr (GY) = &X ()/ <Xt , 43 +04
IND ⑭
9 ,

. . .,8 3 = Irr (4(44)

↑
4 - Err (n)

CLIFFORD CORRESPONDENCE :

Irr (414) (4) = I (414) , N = < (M)

# 1) Ins 10) = 1 E @CErt
-EEI

,IH)
ereeH



O4 Fri(4r) WHEN TIS Ever

LET r = 21
,
WE PECK :

· 4 = Gr = 41m for
l

on = K

NEXT SUBJECTION :
-,

& CONSTRUCT ELEMENTS Of Fir(N)

② CONSTRUCT Elements Of ICHIM)

③ Apply INDUCTION To Obtain Irr (414)



⑭ CONSTRUCT ELEMENTS OF Irr(e)

LET F BE THE FRACTION FIELD OF P
,

WE FIX AN ADDITIVE CHARACTER

X

M ! F-> D WITH Ke (W) = 0 :.

FOR EACH MEMm(Ur)

DEFINE ? My : k-

I+X 1) Y(+
" Tr(mx))

FACTS :D Mm(9) = Irr(k9
M Yu



F② the stabelezer of wherentr =((e)l
S

FOR gEGr ,
WE HAVE win) = g) =Me

FOR Any he
.

r



BACK TO HISTORY / TERMINOLOGY

IrreDUCIBLE REGULAR REPRESENTATIONS

& E FreGrin) such that Mes a regular marrexl
M mot es regular el Coe) et Abelian

, Exitoitn] (HILL)I /

in 11
M

M

STRONGLY SEMISIMPLE REPRESENTATIONS CHILL, 1993) - THE Set OF

For (Gr(mm) WHERE M Is Strongly SemeSIMPLE MATREX

50 M = i +m

WITH S SEMITEMPLE AND M NILPOTENT ELEMENT OF Z (CMm(ce)(5)



M Is A STABLE MATREX If MIS CONJUGATE TO A MATRIX

AttB WITH A IN JORDAN CANONECAL FORM

WITH B Inz(CM(tel (A)) .

STABLE REPRESENTATIONS ARE ELEMENTS OF IIRCGIMM)

WITH M STABLE MATRIX ,

FOR THE REST OF THETALK
,
M It A STABLE MATREX



⑬ : CONSTRUCT ELEMENTS OF INCHIV)

THM (GALLAGHER CORRESPONDENCE)
1

IF 4 HAS An EXTENSION %O H (c . 8 W = Y) Ther

FrChim) =Glo EICH/m)Y .

- 11-



THEOREM (M
, 2023) LET W= 21 AND X BE A STABLE

INNEDUCIBLE CHARACTER of Gr = 44(or) ABOVE MutFr(ke)
O

THEN :

① YM EXTENDS TO A CHARACTER FM Of THE STABILIZER 4r(Ym) .

② THERE IS An Irreducible CHARACTER O Of GrIYm)/ke SUCH THAT

↳(Fro)



⑮ Odd Carers= 21-1
,
l = l - 1 = r- l

WE HAVEtHE FOLLOWING CHAIN OF NORMAL Subgroups OF Gri

4r)ke' > k = I+T gr

PICTURE DIAGRAM ↳↳ ABELIAN

Pr NOT ABELIAN

p
Grimm) = Pe (<+(n)) l+l

o
↑ el[ K

: I

YM ---- kl

* NOTE PICTURE IS DIFFERENT WHICH MARES THENPE

MORE COMPLICATED ,



THEOREM (M) : ASTUME THAT U HAS REVIDUE FIELD OF

CHARACTERISTIC P > 2 AND r= 21-1 . LET X BE A

SUPER STABLEFrreDUCIBLE CHARACTER Of 4p , XEIrs(ErIE)

ANDSEI(ke) THEN :

① O EXTENDY to a CHARACTER G Of THE STABILIZER Of Gr(d) .

② THERE IS An IrreDUCIBLE CHARACTER W Of Griot/ke' SUCH THAT

2 T/ =
-ND
I
(W) ·

Grif



6) OPEN PROBLEMS And Other resicto

- BEYOND THOSE CONSTRUCTIONS ! IT THERE A UNIFORM CONSTRUCTION WHICH

INCLUDES REGULAR AND THE STABLE REPRESENTATIONS ? OR OTHER CLASSES ?!

-11-

NOTE G Mi (k)/ (1)
X err(G)

LET 4 : 44(8) AnD 45 = 4h(Or) · WITH O, O!

- Onn's conjecture : GImIOr) = (GImIOH) . (2008)
- BEYOND COMPLEX REPRESENTATION :

Is R4r
~ RC FOR A RENG R ?T If



j

WHEN r= 2 WE Know

kYES :OR AN ALGEBRAIC CLOSED FIELD OF CHARACTERENTIC NOTP

K4m(0) = KG(02) (M, 2021)

No: R = AND ps E . Gula) FE41m100 (M)

③ REFEs A FIELD Of CHAR . P AND p>, 2 m

P-MODULAR CASE F
. 4L(Q) **42 (02) (M)

WEAKER EQUIVALENCE ARE NOT TRUE : STABLY EQUIVALENT OF

MoRITA TYPE



- HanksI


