A S'hrovu% Henmart id!wﬁﬁa
For redCtive tﬁrow& wer Quite Belots -

Chavlofte Chow (MIT)

/A.,oih‘ﬁ witr Moasao Oi ( r\\do’{o)



Gupersyida] vepresentations @ p-adic Gla

F = vonavch \ocad Relol, B= tmt , Ops Awy of, Tukeqou, Fq = ves Reld, chan b



Gupersyida) vepresentations @ p-adic Gla

F = vonavch tocad fedd, ®= wumt | Ops v ofy nteqou, By = ves Reld, cho p
I ptwn, then it Mo been kmown fo Some time thak I a loij.

Q:e" 5 ¢~ ; <l_1) Z S\Apevw.sp(o(ap
twooth, fvv Gal (EIF)-st ol / rrpry i QLW(E)
Gal(ElF)




Gupersyida) vepresentations a p-adic Gla

F = vonavch tocad fedd, ®= wumt | Ops V'I\Na oy wteger; e = es Geld , chonn p
I ptw, fhew it has been kmown for Some time that I o lij.

§:8" = C" ; P { S\AP(LVCM&‘)(A/»Q
twooth, fvv Gal (EIF) -5t ol / epny A QLu(E)
Gal(E[F)

O TO): Howe, A3F  (explicit ponstr)

TO) ave exhaustive = Moy ( (986



Guperwsyidal veqresentations a p-adic Gla

F = vonavch tocad Belal, B= tnt , Ops ‘/"“‘3 &b iwte.%%, g = ves fiold, chaut p

I pin, then it Was been known for Some time that I o lij.

supevcuspi dod
Wpwny \AQ QLu(F)

(=1

<

% 0:8f—» C”® }
twooth, tvv Gal (EIF)-st ol
%

al(E/F)

O TO):  Howe, @37 (explicit ynst)

TO) ove exhaustive = Moy (986

Anotiner pav oL TV oI -
OB« Kadndom | 1984 C(mexo\(c,i‘c)



Guperusyidal veqresentations 0, p-adic Gla

F = wonavch \ocad Belad, B= mt , Ops Aiwgy of, tnteqen, Fq = ves Beld, chon ¢

I pin, then it has been known for Sowe time that I o lij.

§:8" = C" 5 P { S\APeVUA.&p(da,Q
twooth, fvv Gal (EIF) -5t ol / epny A QLu(E)
Gal(E[F)

O TO): Howe, 93F  (explicit st ) e—j

TO) ave exhaustive = Moy ( (986 Q: Con we
Cowmpae the e
Anotier paroumt S 2045 M - PavomEt iz e owa 2

OB w®) ©  Kawrdaw | 1284 ((mex\)&id'&) —



Neaiart, 1222 = Compadson fo E wwoaid, fiv Qwy prn



Neaiart, 1222 = Compadson fo& E wwamd, fiv Qwy prn

Assume B = tnvam extn gy F)deg w. There © o bijection

2 §0:8%» C” ; Ja { supevcuspi dod
twooth, tvv Gol (EIF)-st ol / vepns W QLWCE)
Gol(g/g) St TETe (e®det)
whewe £:FF—>CF any
dnav. St Rer(g) = NW\E/F(E\Q)




Neaiart, 1222 = Compadson fo E wwoaid, fiv Qwy prn

Asume E = nnram exin o}, &, ole% w. There & o lijection

9:E" —5 CF § Sl { S\AP&VC&M‘)(O(AQ
swooth, v Gal (E1E)-stoly % veprn hy GLu(F)
Gal(EIf) S TET®E(2®det)
whewe £: R CK any
dnav. St Rer(g) = NW\E/F(E“)

In this sefting, 9 T(O) wos alto constr Iy Gevaudin
(wwo frtuer gave o const for peneral G
s wavam. Setting Y.



Neaiart, 1222 = Compaison fo E wwaid, fiv Qwy prn

Assume B = nvam extn gy F)deg w. There © o bijection

0:E8 — C* § <l—\ { S\AP&VC&M‘!(O(AQ
swooth, v Gal (E1E)-stoly % veprs f QLu(E)
Gal(EIf) St TET®E(2®det)
wherwe £: R CK any
dnav. St Rer(g) = NW\E[F(E“)

In this sefting, O T(O) wos alto constr Iy Gevaudin
(wwo fartuer gave o comst for peneral G
o this wavam. Setting Y.

The. (Hemiont) Lot ©: EX— C* smooty, triv Gal (BIF) - ¢tab.

Then  T70) = T(Bw), wher w= wnromn Chon K EF st
w(®)= ()"

(Note: w=1 if nodd, w= uavouu A[uao!. o if n Q\)@.\A)




Locol Lomalands for Gin

§:8F > C” ;
Swooth, v Gal (EIF)-stols Y Y 0
E unram Gal(EIF) [ [
1\.\
o) To)

supeveuspi dal
{ KPV\\ \kC\\.V\(.F)
¢t w=T® (s®det)
whewre £:RF—>CFK any
chav. st Ker(g) = Nme o (EY)




Locoul Lam%lw\o{s fo- Gln

n-dim’) twvep &
V)} WF St 0= o®¢g

X -

§:8f—» C” §
twooth, Ty Gal (EIF)-st ol / )
E unram Gal(EIF) [

1 -

supevcuspi dal
{ Rpwny \IKC\\,\A(F)
ct. T=T® (e®det)
where £:F*—>CK any
chav. 8.t Ker(g) = Nmg o (E¥)

o)

w (o)



Loca Lomalands for Gln
% n-dim’) twvep & g

Oy We s 0% o®g vad\a\‘;_ (9) 75
I LLC fov ton
X{ -\ T X -dotum
© ©
0:8° = C*© §
Swooth, v Gl (E[F)-s%ol / ) V)
E waram GQal(EIF) [ (
1\.\
TIO) T o)

supevcuspi dal
{ Rpwny \IKC\\,\A(F)
¢t. TST® (s®det)
wher £: FF—>CF any
chav. st Ker(g) = Nme o (E¥)




Locoul Lam%lw/\ots fo- Gln

- olim)) (Wej \) y (Ta""& Iv\dw\:(ew)
Op We st 0= o®g va!w‘: (©) o E
E V)
X{ | :[ LLC fov ton
| T X -dotuwm
S ©
0: 88 s C” §
Swooth, v Gl (EIF)-s%ol / ) V)
E unram Gal(EIF) (
1\_\ [
7o) T o)

supevcuspi dal
{ pwny \&C\\,\A(F)
ct. T=T® (e®det)
where £:RF—>CFK any
chav. st Ker(g) = Nmg o (E¥)




Locoul Lam%lw/\ots fo- Gln

- olim™)) (Wej \) y (Taw& Iv\dw\:(ew)
Op We st 0= o®g va!w‘: (©) o E
E V)
X{ | :[ LLC fov ton
| T X -dotuwm
S ©
0: 88 s C” §
Swooth, v Gal (EIF)-s%ol / ) V)
E unram Gal(EIF) (
1\_\ [
7o) T o)

supevcuspi dal
{ Rpwny \&C\\,\A(F)
ct. T=T® (e®det)
where £:RF—>CFK any
chav. st Ker(g) = Nmg o (E¥)




Henana vt id@n’ciha

T_hg_ (Hewniovt )
Let T = a supeviuspidal repn 0 GLWE with TS T® (& © der) .
T r §:EX— C* i« 0¥ pos and Swme constant ceC?

(%) = e Oy ) for all TEE® v.veop

TE @é y m in “:{(n
hos tiv Gol (Fg+/ Fe) - ttab.

then T = T (and c=+1) .




Heanma v tolem’tihg

Thw (Hewniort )
Let T = o supeviuspidal repn 0 GLAF with T T® (& © det) .
If for O EF - C* fa O o ond Svme constant ceC*t

Or(®) = ¢ Qe ) for all TEEX v

|

(e i) c-¢- L B™()
wWE Col (E[F)

TEOL, m in K
hos Ty Gal (Fgn/ Fe) ~ ttab .

Hnen T S T (and c=+1) .




Hennovt tolem’tihg

T (Hewniot )
Let T = o supeviuspidal repn 0 GLAF with TT= T® (& © det) .
If for B EX C° QU Pos ond Swme constamt ceC*t

O:(®) = ¢ Qe ) for all TEEX v

|

(e k() c-¢- L (%)
W€ Cod (EF)

TEOL, m in &
hos tiv Gal (Fgr/ Fe) - ttab.

Hnen T S T (and c=+1) .

Rek. o (f n2f, then Hewdowt give o cmilon (Siwplal) pf
QU Un tmth/\ob'vua EIF yvoum.




Henanavt Iolom’ciha

Thn (Hewniort )
Let T = a supeviuspidal repn 0 GLWE with TS T® (& © der) .
% or §: EX—> C* {n QU Pos and Swme censtant cecC*

(T = e Oy ) for all TEE® e

|

(e i) c-¢- L %)
wWE Gl (E(F)

TEOE, m in F
hos Tty Gal (Fgn/ Fe) ~ ttab .

Hnen a = (e (and c=+1) .

Evv\_k:. o |f wn=l, them RHeanvowt gives O eimilon (Siwmploa\) FGD
QU Un tmt\moliwa EIF youm.

o But Wwn (anQyodl, Such Compolissny e Mach mere Cuot(e

(Q-%- H‘QVV\Q'—Tasd.\ov ve. KOQQWA CM?OWIQM :
Oi — Tolewsto 2010




V\Juvmib&‘. The liedh o ['HH(e Wit...

vax‘terqxw(o. n=2, q=23. reyfeld v, € © ﬁ\ff_ = |F¢\ ,

JVAN A c* 9% Fy — C
I\
<%y
x = B x — —7
L ovim 3k

rooy Jy thg_



V\Juvni%‘. The lied o [itte Wit...

Counterexoumple.  n=2, 9=3. resHeld V€ v g = Fq -

T EN A 0% Fy — CX
fl
<Xy
X = “é % —‘Z
L \)ViW\ dth
oot % &MM.J(L}

* (e im Jy vreg el v BF form 3 C\od((Fq [F;) ~ovlats

{*x,‘x% \ ) AR , ixzr‘flj

and o™e com See: for Y %6, K%,

Ty = — T 9%y .



V\J(lvvxivjs‘. The liedd o ['H(e Wit...

vax‘tcrqxw(o. n=2, 0=23. ey Sad v, € 1 ﬁ\ff_ = |F¢\ _

JVE A c* 9% Fy — C
I\
<y
X = "é % —‘é
L ovim 3t
rooy 3y mt%

* e im Jy vreg el v BF form 3 Qod(ﬂ:q [®) ~ovbits

0 T KA A SN E%

ond me conm see: for ys k%,
59‘”(&1’) = — 2 9"“(0}3 .

+ This o the ovly Foiluce , and ag ,Qov\% m we osvert C=4, ther were OK.



Representation &), vecuctive opc over fivite felds

G = tamved.opp /By ) T o G macl T~y Tovw



Representation &), veductive opc over fivite fealds

G = wmved.opp /gy ;) T & moaxd Fg-yotR v

Deligne—Lusatoy - Al frvees % GUR) appear tn RF(H) -
for same [ and QZTUF‘L)\) C*x. = HE(DLuar)ls



Representation &), veductive opc over fivite falds

G = Gwmved-opp /g 5 T & maxd T~ ot Tovwe

Deligme—Lusatoy - Al frvees % GUR) appear tn RF(H) -
for some [T and GtT(ﬂ:‘D\) C*. = e (DLvan)is

' RF® & vedudole < O 1 1w oemerad pos
(v W- N
WL ()

BuT fir G qen, wot alk tvveps aviCe Tuh Wouy “



Representation &), vreductive opc over fivite Palds

G = mved.opp /g ;) T & moaxd Fg- ot Ty

Deligne—Lusati: Al frreps &y GERy) appear tn R%Le) .
for same [ awd QITUF@\) Cx. = 1 (DLvar)le

L RF® & vedudole < O 1w oemerad pos
(v W- N
WGCT)C &)

BuT fir G qen, wot all tvveps aviCe Fun Wouy “

So % 0: TIR) @*i C 3 irrepy o (
17 VA,OJA PO\ /W GC‘F@



Tam. (C-O1) Assume g»0. Lot T = [wep of GIR).
o 3 0: TR — C* n gen pot omd  ce € (enst st

than <€ {t\K amd T = ¢ [2(%,(9).




Tam. (C-O1)  Assume g»0. Lot T = [wep of GIR).
o 3 0: TR — C* n gen pos olnd ce €' (st st

SPQUCI& Cole % ,_/'7 Q((F )

DL chhav Srummdos O

othevinis=

than <€ z_t\K amd T = ¢ [2%.(9).




Tam. (C-O1) Assume g»0. Lot T = [wep of GIR).
o 3 0: TlR) — C* n gen pos olnd ce €' st st

z S (7) \@ Z‘(‘\('YS‘) Q((F)

'spe_uu& cose o
DL chhav ﬁMWMAQo\ othevinic=

then  ce =] oamd T ¢ (9)

Hewn(art C- Oi

G=GlW/F G = Conn red / ¢




Thm. (C-O1) Assume g»0. Lot T = [wep of GIR).
o 3 0: TR — C* gen pos olnd ce C' st st

Z S (7 \e Z‘G('?S‘) Q((F)T

spe_uc& cose o
DL chav W& ofhevinic=

then  ce =] oamd T ¢ (9)

Hewn(art C- Oi

G=Gln/F G = Conn red / By
T=E* eliptic unrom T any max R Tovus




Thm. (C-O1) Assume g»0. Lot T = [wep of GIR).
o 3 0: TR — C* n gen pos olnd ce C' st st

Z S () \9 Z‘G('?S‘) Q((F)T

spe_uc& cose o
DL chav W& ofhevinic=

then  ce =] oamd T ¢ (9)

Henn(art C-Oi
G=GW/F G= Covn red / B¢
T=E" eliptic unvoun T any wox 2 Tovus

™ IS ¢C. T S (yveol




Tam. (C-O1) Assume g»0. Lot T = [wep of GIR).
o 3 0: TR — C* \n gen pos olnd ce C' emst st

SPQUC& C°~\'Q G((F )
DL chav %fwwﬁo\ ofhevinisx
then  ce lxt] omd T o RS0
Honn(ort C-Oi oK ﬁw |
(W\V\upﬂ& N
Q=Gn/F G = tnn red / B too |
T=E" eliptic uuvow T oany max R tovus ¢ T Ak

™ IS ¢C. T S (yveol



Tam. (C-O1)  Assume g»0. et T = [wep of GIR).
o 3 0: TR — C* n gen pot omd  ce €' (enst st

SPQUC& C°~W G((F )
DL chav %fwwﬂo\ ofhevinis=
then  ce =] oamd T ¢ (9)
Heonn(ort C-Oi oK ﬁw |
pntlpad e
Q=Gn/F G = tnn red / B too |
T=E" eliptic uuvowm T oany max R tovus ¢ T Ak

T 18 <C. T s (yved
a“ 3.C. we \\(V' w po\f’ not Q“ (V‘V‘QPS e \\(V' % ?0‘;:



i?? O




1>>o o 2

The previcr fning  we need (g :
| TR |
| TR ~ TR |

> 9. lW\ _ (%)



i>>o e 2

The predce thing we need (s

| TR |
> 2. [wl| (+)
| TR ~ TeRp™ |
- Everything (n the botowm (8 ow dt of o lower ~yonk fovng
So LS o oL\rk'll‘ . OTOH, RHS (& (ndep gy o .
<vk

So fovr o»0, & Weldn .



i>>o v 2 WSy
The . TR = TOR) ~ (&) dGeey™)
preuer fhing we need s

| TR |
| TCR)"™ |

> 2. wl . (+)



97?0 ... 2 TF((FQ"M= TFU\:O > r“-(:“:a() { @‘(‘F@ms)
The predce thing we need (s

| TR |
l —[\—(“:Y)V\KR \

> 2. [w| ()

o Whenn T Aplit , then W s \9‘0}
(e G=Glw, TWD= B )", wi=ul )



e - T = TR ~ (TR 0 Geep™)
The predcr fing we need s

\ T UR) \
| TCR)™ |

> 2. wl o, (+)

> When T Aplit, then W i oy
(e G=Glu, TED= ®& )", twi=ul )
* Whea T elliptic, then W 1o smoley

(Q-q. @FQLV\» _“UFQ')S H:Zi ) \\N(’ n )



A ra— ? —W((F{\“m= Tr(.(\:@ N (‘IYCEQGGCF@N)
e previce thing we need s

| TR |
| TCR)"™ |

> 2. wl o (+)

° When T aplit, then W i lioy
(e G=Glw, T @ )", wi=ul )
* Whea T elliptic, then W 1o smoley

(Q-Q. G=Gln, T(R)= [‘\:{ﬁ ;AW = )
GeSpqr TR  ku(BRi»/DT, INI=®
and I T o Qxeber, fam W wven swmaller

(29 G=Spq, TR ke (RG> F¢), (Wi=4 )



i>>o v 2 -mmmg '[[‘UFO ~ (TCF”(}(\@\(F@N)
The predce thing we need (s

| TR |
> 2. wl . (%)
| TCR)"™ |
° When T Aplit, then W \9\'03_ () Wkl
(Q.O‘]. @; C\Lvl) TU‘:{\% mt{x )V\, (W= v]‘. ) N1, %:2
* When T elliptic, then W s smolley Unless im%, g};
‘ W4, 92
(Q-Q. @F‘QLV\» _“(F‘L)S [‘\:()i ) \\N(’ n 3
GreSpg, TR T kulE»/)T, Int=3

ona i T o Qxeter, e W ouan Smaller

Q‘Q-‘%\ G=Spg, TRO™ kzv(\F@-“? ®¢), (wl=4 )
Nof 9>



i>>o v 2 -mmmg '[[“UFO ~ (TCFO(}(\Q(F@N)
The predce thing we need (s

| TR |
> 2. wl o (%)

| TCR)"™ |

° When T Aplit, then W \9\'03_ () Wkl

(eq. G=Glw, TEDZ & )", twi=ul ) =2, 422

°* When T lliptic, then W 8 sywoley nlesg img, %\;

‘ W4, q=2

(Q-Q. «;:QLV\» _“(FQ’)S [‘\:()t' ) \\N(’ n 3
GreSpg, TR T ku (B »/)S, Int=3
o i 4 A

ona it T o Qxeter, e W ouan Smaller

Q‘Q-‘%\ G=Spg, TRO™ kzv(\F@-‘? F¢), lwl=4 )
Nk 9>



Numeicals (SQW\Q) txcevbimuf oVPY

¢« &=G,, T= Coxeter
(TR | = 99+l
\'{t(\F@“m | = {3 it 30 ot
1 othevwice
G = R, T= Coxeter
\TCRO (= o™= g%
| TGO = |

° G =By T = Coxeter
| TCR L = Copf- o) Cqoeqet)

ITERY™ ™ | = o q41

(Wl =6
|Wi=2
W=z



Numeicals (SQW\Q) txcevbmuﬂ oYY

¢« &G=G,, T= Coxeter
(TR | = 99+l
\ TR "™ | = {3 it 3ot
1 othevwice
G = B, T = Coxeter
\TED [ = 4™ g%
| TR = |

° G=Byc T = Coxeter
| TCR L = Copf- o) Cqoeqet )

ITERY" ™ 1 = o q41

(Wl =6
|Wi=2
W=z

RG]
\—“\\:@m(\

> l\WI ig:

1+ 2.3,5



Com We  deal with ewall 9 ? ((Je. doey the covddpSiom o, Thm v ol
euen wwem  (£) 1\ ot saﬁshecl?)




Com We  deat with ewold q,? ((ue. doey the concdysSiom GJDT\mm W ol
even wham (£} 1§ not saﬁshed?)

o Heaniod s QQ w0t Ok & allo & G:=Gln, T= elliptic
(with the exirg OseumptA
C=-l when w=2, ¢=3.)



Com We  deal with swall 9 ? (:(ge. does the covddusion o Thm vt ol
even wha (£} 1§ not sa’ﬁshecl?)

o Heaniod's pf e -0 Ok &ally § G:Gla, T= elliptic
(wih the extrol oseumpth tn
C=-1 when wn=2, ¢=3.)

o Stwiilav pf AN C-0i 0Og ©v ecestioly all 9 i£
G = claxicad gp, T= Coxeter



Com We  deal with ewall 9 ? (:LQ. doey the concdpSiom o], Thm s
even wwem  (€) 1% not Sa‘éshecl?)

o Heaniods pf e O Ok &allyg  G:Gla, T= elliphic
(with the extrol oseumpti tn
C==l when wn=2, ¢=3.)

o Stwilar pF A~ C-0F OC for esectially ol 9 if
(E\: clagsicod q(p, T= (oxeter

° Combinoimol tricks to handle small 9 R
G = exceptismod
T= Ooxekee (Cov @vw\\Qv\VM‘\ﬁueﬂ)



Com We  deat with ewoldd OL? ((se. doey the covidpSiom O’.ET\/I(M W ol
ven wwm  (®) 18 not Qa&%&"(‘\ul?)

o HeanivAy pb e GO0 Ok &alle € G:Gla, T= elliphic

(with the extrol oseumpti tn
C=-l when wn=2, ¢=3.)

o Stvilay 9{‘— A C-0i 0k % QSQQ(«'HOM&J al q it
G = clakicod 12 = Coxeter

o Combinotimof tricks fo handie small q
G = exceptimed
T= Coxeter (ov QVMA\\QV\VM;ﬁueI’)

We havent owaplered tias v all Coses et bwt T tell
Yw abovt G, Qater



B 0, Thw

Tam. (C-01) Assume g»0. Lot T = [wep o} GURY.
3 TEHR)DC w gen pos ond  ce €' st sk

@,(T) = ¢ @&%@)(“«) V ¥eGlr)"™*

speviad cose h GC(FO

DL chav Srwwdo othevinic=

{ 2 Y g
O

than <€ {*\_-\K omd T = ¢ R‘%(@).




o _ L
Pf%'ﬂw Notation+ well wnte <T(,3‘\[;_>A 6ol 'aéA @u.(m O‘u("ﬂ

for awy mbset A S €T,

o Bot T, RFO) e ined, So i il to mow (T, REOG) * 0.

Tam. (C-O1) Assume g»0. Lot T = [wep o} CURY.

H 3 oTWE) ST wgem pos ond ce C' omst st

Or(T) = ¢ O™V FeGlrp™

e Z VO 2g00) Yy T

speuo& cx3e o
DL chav ﬁvku)a ofhevinis

then <€ Z‘\-\ amd T = ¢ (9)




BE 0 Thm Notabion: we'll wite T3 T2, =

L e
|6 RO\ «anA B9 Dol

for awy mbset A S ELT),
o Both T, R%(@\ o ined, So o Wl fo tow T, R%(@)) + 0.
¢ By oMsty

1=( R% (®), R% (0)) = <\Z%\(Q), R(%(@)> + <R%(S); R%(G)>V§s

nves

(=s<T, 1> =<7 T pee T <OTD pae



o o), Thw Notation: we'll wite <T,3 T, = ZA ©r(9) O (1)

L
| € RO\ o€
for awy mbset A S CLT),

o Both T, R%(@) o ined, So o Wl fo tow T, R%(@))# 0.
¢ By oMstv

1=( R(% (9\31 R% () = <\Z% ©), R(%(@) >/\VC§+ <R%(\S\)’ R%(G)%ES
\

.‘1_=<'(Y('ﬂ> =<“\“>V\ng T ST D e



PF 0}, Thna Notabion: we'll wite T3>, =

L —_
|6 RO\ «anA Sl Gnlp

for awy mbset A S CLT),

o Both T, R%(@\ o ined, So o Wl fo tow T, R%(@))# 0.
+ By oMsty

1= R(% (8), R% (©)) = (\2%\(9), R(%(@) >/\VCS+ <R%(S)’ R@}(G)EQS
= 1 =
1 =X T, T =<“\“>V\ng T ST D e



PE 0} Thw, Notation: we'll wite <T,3 T2,y = (9 O (1)

L3
\G(C‘F'Q\ taéA
for awy tmbset A S CUT),

o ROt T, R%(Q\ e ined, So o Swf %o thow <, R%(®)>ﬁ‘= 0.
o BL& NSty -

£= (R§®), RGO = (RSB0, a%w>>m+ <R&®), R%(@))ms
{ = I = \
ﬂ_=<’(\‘('ﬂ> =<“\T‘>V\Vt9 T ST D g
¢« Therefove -

T, R('F@(S) > = <“|R«é(g)>mm * C <R%(9)‘ R%C9)>m3



PE 0}, Thw, Notation: well wite <T,3 T2,y = (9 O (1

- 2
&R\ ae A
for awy tmbset A S CLT),

o ROt T, R%(Q\ e ined, So o SwfE %o thow <, R%(®)>ﬁ‘= 0.
o BL& NSty -

(= (R§®), RFO) = (RSB0, a%w>>m+ <R&®), R%(G))ms
{ = I = \
ﬂ_=<’(\‘('ﬂ> =<“\T‘>V\Vt9 T ST D g
e Therefove -

T, R('F@(S) > = <“|R«é(g)>mm * C <R%(9)‘ R%C9)>m3

Tosk: 2Ltimote 3 o gWow ther tWs Sum vv F 0.



PE 0 Thm Notation: well wite <T,3 T2,y = (9 O (1)

s 2
| € RO\ taeA
for awy tmbset A S CUT),

o Both T, RFO®) 0 ined, o i Wl o mow T, REGD * 0.
o Bt& oMStv -

= (R§©), § o) = CRRO), RO, + <Rfo), Gy,
{ = I = \
(=< w1 > =<T Y e T <omd g
e Therefove -

Cr O > = <o BRI + ¢ CRFO), RS 993
Tosk: it{mote j o twow taek thes Sum v ¥ 0.

o Comthy~Shworz = \ 4 | § < R%(@), Rg\\‘(,g)>vw'e§.



P 0, T Notabion: well wite <T,3 T2,y = (9 O (1)

- 2
\G(C“:Q\ 'aeA
for awy tmbset A S CUR),

o Both T, R‘%(@\ ae  ined, So it SwfE %o tow <, R%(@))# 0.
o Bt& oMSt ¢

L= (R ), e§ o) = CRFO) FO, + <&fio), RO,

nves

I = | & \
t=< T, > = KT W2 pee TS g
¢« Therefore -
T, R“%\(m > = <, R%(Q)?V‘m + ¢ < R%(G)( R% (9) Dpge
Tosk. Ltimote j o gwow et T Sum v £ 0.

o Comchy~ Shworz = l ‘/\ T < R%(@), R(;\\\‘(,g)>vw~gg.

o herfire to Lwowve svum F0, W& Sufbwn o nove

< RS©), RFlO) >, < L (%)



bE 6 Tam (comtd)

< rY@), RJO) >, <

VAN

1

2

odda.

(%)



bE o) Thm (comid)

< RFO), RTO) e < 3 Wl

\\ DL Chavocter vuwuda

* OV\'\'\OQ\Y\O\QA'*A& % GVQ'QV\'G"\S\

‘ N _—
T 2 oIV < L

-&Q ‘[( C“:‘{:) nrss



bE 6 Tam (cont™d)
We vow Kuow fhat T = ¢- R%(@) I

< R%KG)’ Q%(®)>V\NS < 3wl

“ DL Chovocter tvrwwda
* OVT\/\O%\Y\O\Qﬂ'ﬁﬁa % GVQQV\'@HS\

‘ N e
Py D O Ov+) < L
\T(\FD \ We W s (* 2 Gg.{_)
{e ‘[(C“:‘Owss
A‘WlQ)’l/'. i ‘ s \TUF@W“\ il

[ TCEy)|



bE 6 Tam (comid)

We vow Kuow tiaat T = ¢- R%(Q) I

< R—%(@), R%(®)>V\r§s < 3 Wt

\\ DL Chavocter vuwuda
* orthoawmality §) Green s,

‘ N —_—
2 0L OV < L

H\Fﬂ\ V\)E:\I\/ 2 CH)
fe ‘((C“:q’ wrst
A‘lel/'. \ i ‘ s ‘_TUFOV\M\ il
| TCE) |
Go [ = (xs) = _— Q%(,u),



Small chavactevictics & G=G,, T= (oxetor

Recall: | T(EN| = g~asl ,  Wi=6.

Cx) WAy & 0% 2,2,6.



Smoall chavaderictics € G=G,, T= (oxeter

Recall: \_\\_UF@\ = oflol}\ ; Wi= b .
(x) hkAs & 0% 2,2,6.

Q=5 TWUR) = pmy ond the 5-Fob acke by x 3 % T

Thore ove 3 W-ovhits 6, Unowe ) Mas
Check by hand that (k%) webds for eoth Ovhit.



Small chovackevictics €& G=G,, T= (oxetor

Recall: ({TEN| = o~a¢l ,  Wi=56 .
(=) hWRkds i§ o+ 2,2,6.

=5 TUWR) = my ond the 5-Fob ack I X 0T

Thore owe 3 W-ovhits 6, Unowe 4 fa -
Check” oy hand" thot (k%) hsfds for eoth oviat.

g=2. TUR) = My and ther are wo char fn gem pos

o0 the Thim & votuous M tiate Cose.



-3 TUR)= pg. There fs one W-ort 9 § W G poc.

e ——



9=3- Tiﬁ)g P, There (s one W-ovbit o © w gem poc.

Since T(t@m = MS , O show: < R%(@D + <, R%CW\V)).
[usne. frices Sim to p1-

\)b T‘/\w>



9=3- TUFB)Q P There (s one W-ovbit a © w gem poc.

Since T(t@m = Iiﬂ , O show: < R%(@D + T, R%CW\V)).
[usne. fricks Sim to p1-

‘)b T‘/\w>

NI L QV\OM%\A @ Wow that T w wot O Wdp. vep.



9=3- Tiﬁ)g P There (s one W-ovbit o © W gem poc.

Snce TY((FSBN = 113 , Co show: T, R%[Q)) *+ <, R%(#v\v)).
[usne. frices Sim to p1-

\)b T‘/\w>

So: 1§ & QV\OM%\A & Wow that T w wot O wdp. vep.

DL prove:  (F T is o WMp rep, thenm

T, RYGE) > = Bls) fr owy seTRY™

-

\ =
ond Mm T = — ~ (“‘)“Wﬁ.(ﬁ‘&“‘
L g)



9=3- Tiﬁ)g P, There (s one W-ovbit a © w gem poc.

Since TY(thym = MS , O show: < R%(@D + T, R%U‘V\VD.
[usne. frices Sim to p1-

\)b T‘/\w>

So: 1§ & QV\OM%\A @ Wow that T w wot O Wdp. vep.

DL prove:  (F T is o WMp rep, thenm

CT,RFG) > = Qo) v owy seTR™

-

\ =
and T = L |G-y A T
L :;)

B TN X R € I

]




9=3- Tiﬁ)g P There (s one W-ovbit o © W gem poc.

Snce TY((FSBN = 113 , Co show: T, R%[Q)) *+ <, R%(#v\v)).
[usne. frices Sim to p1-

\)b T‘/\w>

So: 1§ & QV\OM%\A @ Wow that T w wot O WP vep.

DL prove:  (F T {5 o WMp rep, thenm

CT,RFG) > = Qo) v owy seTR™

-

— ( d"\*l
ond Mm T = — () - c,mjdl:&‘[['\ ’Q
b TG 1k, ) \Q:l
2.

l NG . oLCw)(or[)

%# pas oots | WI- WCF{\ \ qE) (OLL_ Q}‘\B &

]

¢



9=3- Tiﬁ)g P There (s one W-ovbit o © w gem poc.

Snce TY((FSBN = 113 , Co show: T, R%[Q)) *+ <, R%(#v\v)).
[usne. frices Sim to p1-

\)b T‘/\w>

N L QV\OM%\A @ Wow that T w wot O wdp. vep.

DL prove:  (F T is o WMp rep, thenm

<, R(%Ucm‘v) > = Q) NG se TRy ™

-

and wm T = GUR)-owf A T N‘“
mg&&ﬂ‘F) \ ]
| el ofcw(w 47
%4\: pas Yoofs \\N\ H\TF{\\ qu q’_ﬂ'y 5

% o T ot wot uwipotent amd T £ R4 @



