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weo L =>a(£\=1!(1"%) )
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Sin W2

canttidode - wE : entire . OF,,,OYdev 1 | even funchion » WE) =
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(T =)l Y=o Zr(z)=r(z+l))
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" ‘ wezZ (i Y\‘) -rg(1

zexoes. ~—MN . sm\T\c zerges.
\
ask. ToTwD zevoes o Z.
|
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et e \N&-. M,_,,,AQ,,,.:_,].,,Y,__, o
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Poisson- Sensen Ly La
%ko\ib w 12l =R
Pn - zewes of S

g\z&e t) h% 1 (Re )\ dk

9\» | @ -

\12\3
GRKZQ

([wm pd 05w J msen's  formula )

Question . How 1o vecovey &(z) \me{ D-vallves o w=Re

o SQQQQ — Sbvai £(Re™) |

. Consider -
Q (i) =
{

J,

Raod }\f
voths %§~\ el

- 2

3 R(Z (’]

oS J@ = (ma $@)

3(& ¢ bound.

|

\eil=R
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£
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| ) ast Time

Gove the dy.nsihé of zeroes £ T()-
N(T) = = °{"‘26€Y°€5 £ TGy m O ol , 0=t <
with mm\-i-lphc\’nes
Condlusion - N(T) = Q,Qt—— - 3-:? + Q (Qna )

{a?)
P\!\‘ro\\a.mw - Linde.\b'?
t ‘ "jkl) . \prmov?Wc o S

.

, A
Assume - 1) 3 A, lfs‘(@l <& e,m

oS

4).

| 2) \Skzl\ M VY ze
, X e Thn = f@le™M Vzeld
o b
Pmo‘e Choote” an m st M>A ondhk W= 2 lwed
(+Mw w S, arg (& ) M= Tt lhwwd D) as &
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- 0)

lfa(i-)\ —> 0 as Z—m00  iw O ( bu D(SSbLmPiHov\..)

Thaw b\*‘G wmax tamal ?‘(\nd\:ﬁk ,

2\2& l-g‘sLE) | < zs:;ps | fe

Now %t &-—o, Jetz) — £@y wu—‘fow\.&%.
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=_ |j@l.= oflzl”) m S .

Ty el 0 e s

== sua \Jjw\ O (17| )_m..ﬁon_s_,_,.w_ o

¥ %0’{ e ewhire s&v\P Cinstead . & \MQ:E - giLn'PQ_




Hadamaxd's 3 gaceles thooyem
//"

’,")“,/' 'P\SS\MV\E, : “g(ﬁ)‘ is bounded on S
B4 Lt M) = @)
INE /6 b e’ ) i&ic \ S
| /
; y = M(T) s o~ onvex -Y—wnd-iow A <
' g (exer.)
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( Compave M with Q,az . oeR )

s

e Assume \’jm\ = ot w))
/ C Zagait)
R "Sx-’\, Thanw YV oasos b, let

s Y(T) be the smollest wovvvw_ao%ivew
aumber <o that \'E(W-i ) = O(“* )
1 ey Lonclusion - WF) s o convex ‘?\AV\G‘H on
| G4 o

(exer.)

? EKO\\&& P&

* 0 jeroes sim‘l).t po(]ﬂs o 0. -2, —-
£ T s an endtive -S\And-iov\ ,“ order 1.
o }— Stivlines om0 e
, fog T2)= (2-F) o2 -2 + TReaw+0U2™")
3_\ aztb a Z -+ ¢
e )T = s TTUrR)E T |

n

Lt 20 = b=o , 6 = Guly's wwtenk.) |

", % { as wsuok
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£ . LU s) - L o
% lwkean(l Y@?Y’,QSQ;WOV\,, af’\‘e,‘r vawviw& , o .
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= 67(‘ SNFU‘)(Q *Q« )dK + 2 F(o) QD”A

F ( n o< " n -~
- 2. m | W@) F Qo Nty ) + X(p) F(Sl»m(g) )}

.0zt I\\(‘f) \
—%‘; &;“;[5 (1- ™) Kot&) Fea) @ %”dx - 2 Fo) g0 |

4

Wei l' N ?.XPQJI U‘k ‘E‘O\rmt\ﬁ?\ —

|

?Mo*od-igns. X s /F\‘z/K‘ —_— C: \M\,i‘ka(ua idetle class char.

(Remarks on normalizoations -
Ik-@Y=n, & A/x—— O

vl o~ X = (BT ek — €

7 my € Z'Av\—*-n)(uf Ke=2 Q) . Z’/ZZ. G K= R
- ny = LKy = R

classicol normalizokion ‘ %o Y‘ch\) =0
(wp To ’\'ro.:\slo‘h‘ow.)

" Po().su & L2

~ (s, X) & has PoQJlS, will be o S=0 and s=1. >

Functional E _ R
- (,oow\pb;('\w% . —Fv.vxc‘hovx. o AN W \1/8/16.)
C_ _defintions o8 A (s X) chaw&u__ a  Uttte here:

A (s X) = Tr M%) Lis%) .
e _whaye s” = My, 3+AL?v)___\W\v\ B
A = 9;*:' WE Ly s dwo= deig N (e

fy o conduetor_ of ’X .
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W) A G % = A (s, X)
(W- orkin vook vumwbex . i*"\:o\ci-ovs‘ etc. - )

oo W A (S, X) = A(Es. X)) ~wxeC

( X = becawe oY wvvi*t\(\ﬁk.)

CBack +to nwokokions

W=B+Ar; W LHS of WEF, we s Summing
zerves of Lis™) (o« N (.%X)) wm the critical S'i‘\’\"?
0<Res)< L.
Fx) o funchon on R, precewise Ci, with  fipte yuaber
of  discowndrantty . Floi) = = (Fl’) « Flx))
o those Poir\'\'s, and 3 b0 st
F(x) and F'(x) ore both O(Q\%*E)N),

§ : Me(UL’wa '\-\—ans@o\'"«\ O’Q F
[2S] L
d(s) = S F(x) o.ls =X dx \,mH-‘oer,»a O(#l)
™ in  some &riP -~ O s e x>0
()1 (follows {vom properties & F )
KV = .C_._*_ , ;& Y\_\‘ = 1
X —-X
€ -¢€
-4imel x|

‘Qé— e’i\ ' f =2

Bx =“OYdS=1 L(S.M) = O. ov 1 .

*

\ B .
e Wl ek st gnm\:\e Poﬂ& e os=
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LHS - S\MVWM% A Mellin. . Avounsform
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lask dewm . Powrier hransfom  of Qn%du of 1. faclws
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= GRH is tue for LCs. %)

Definition. G- Loﬁoﬂ.% umpacfr abelian drovp.
55 . 6 —— C cownt )
% Posﬂme dofiite. = Y %, —. Xk € G. ¢ - «eG
2. f e Xa) tm Ca Z O

WM W
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1 T |
pr SC?Q(S) dQ,o%/\(s ) . ;
o l‘
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B(s) = S oo 57" gx Mellin's ronsfors.
-
~ Er
? S\(a‘\_dl\ 9‘4\- ?!QQE-&“_‘ < {eg+ i.T
i Ivﬁeim*e
§\S) d-QN% /\(S) v A
on Ha path -
-g-iT 7 14€-0T
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RHS : 67( - B ?osSibl& POQO-S
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" exybcxﬂﬂa write dowin  the ‘udegmﬁ }
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B(s) dliey Als) = 20 4y A B9 g Gy )
+ &(s) o\(baa L(s. X)
(ALsX) = A Gxis) - L (5. X))
via Euler prodvet 4+ FE
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_&12&%% Select a/qod volmes of T 4o “s‘kmé away Lom %Q\’D%”,
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Haw  wse Jemse.»\ s’ %mvb oW
i <D>}
4
How +v 4o 2) - \)\)Qaevg\-m% Pwowd‘ Ssoghd%m\ior\ 5
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*  abelion reo(prooi-&-v% low

-1) Quadratic Yeoiproo€*'% ( omitted )
(o) Power vedp‘(od‘\‘% (mw‘\'Ho_oL)
(1) Arkin reciprocitu. F o alobal field .

YecF : /AF‘ / Fx G‘O\l (Fa‘u/ F )

\ / o~ Bekin

w(AF /E*)

(Pro{;hﬁ‘t)
(2) o X - Gal ( E/F) _— C‘ . {- dim  choaracter,
\ / ( Finide ovder)
Gl (F*/F)

~ defings an L - fnction - X s)

®. f - ﬂ;/F" —_— Q‘ . Gssum‘\vxe), Binive onder.
o> _defives._an . V- Banckion - L\ ,@.,“S_)-_,,;: . L_(, L Ws
 Charmonic analysis)
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1/13/ 471

)



~

Question. - won- abel inn (E&u,e.va\‘b?u( ) Yeex‘)rwcy\'"k\é

Fooglbt Gl LE/E) =%

(vet  inkerested . deetd . but kR ) YePYQSeu\.‘ka‘How“ )

V: Hiite d/wv(g Vactor Spes oved C Look o
e Gl (F/F) GLLV) ~ L(g.s)
How do we ) mders*aud\" *is  repres ewkation .

Or 7w terms o objeck foeawn  horwonic o\»\.ab&m "
Prida ¢ lOO‘w‘}ecfh\re : I-E ( e | 4riviel ) = O | , R
‘ R  deeswd  wowkain  tha kriviok Ye,?msa.;d'aﬁow
& b gl than LR s) v an enkima ‘Q\Ml\(*‘foﬂ '
!

on tha whwie <€ —fioxvu.

!
Q BDaswey LCe.s) shankd be ol (pmdbvm‘i o-?)
Ckw’rommpl\}t |- Function.

oS (3 wnes -@Mw\ aw*omw'\wic. prresevd-n{‘iov\s, (bu\‘k
wik R owde. vepr.  give e

| Fuviwar chu'aQMsa%ov\ . F dlobo.\ fedd

) X./F : oQaebm&&. vou'ie{-«%, ,

Y E . ée\-q\/&!\g\aw , o a)(g(&“) R
>t Zys (9) = erp ;:—';%1 om0

o S Binike s+ R primes st . X has aooo\ _AMmctions

ovbside S, R
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Gt (F/®) GL (V)
com Foke V : faite dimensionsl  veckor ’;F:’ii—é /E;\.
whare E - owumwbey Lield. A inite Pf.au (wx ®f)

With " r\m.sowabu " reskrickions - (ek abs. ived. , det =)
~ skl ad m-i—owvaw'c )..—-%\,w\c-kov\s.

Locok sthuokton.: F o oloed Reld  (Rocally compack )
locel  obeliow veuproa}«*‘% :
X ab/ N
; YGCF : F ) > G'Q\ ( F F ) (&\at\'\“ﬂ&é&"}\‘wh 32. J)e‘gx {au‘{:’
owd  Has '\‘W\aée, it dense. (&oyo%m £ RMS )
von- abekion \«w\yma%—a swppose F ooy non-avcihdmrdban.
Gl (ﬁ/F)
wel QMWX Ul
W= 1o - G‘Y'—*Fmb“ for some w
Ve F*

(e Gl (B/F) — G (F/E)=2Z )

]

We Z ;
suppose © & avdimadion -
CVFEC - W =F .
% an  extension , L
F=R = { - \E*'_’ We — 2/22 - 0 exack
s o ( mon-split )

oﬁwoﬂs Wr— - GGQ({E/F) s&—'\-\r\lora-\-iic}qvt, i
' We=_F L4 F . 31="1 _
.&11(3:)'__.0}» C i e wmme oow.iuaa%ion
B ob‘)oivd&‘)-%_»!s — .
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-
Wl 2 Ay hos  wwan  vepresedadions

ii\\ow.

e - We — GL (V)
odwissalole  irved U - c,owfhx vechor spacx
w= dim V. P(\b\oab% iotinite O(Jrnen-;fo;\r-'Q

Thae uuwa,s\mwd.uu s woar o fas -1

bud  wit  wice %\/\V\C"\‘OMD& FM\*M—*‘& .
. et T XN rocrme.-i-ﬁa,ﬁ.d\ b-% (’, Baite diwsiomg xQ.\?{UL.
L wear w‘ufhcoho( 3roup Weg.

Lo W — GL(V)\P)
T T Glwm

dam WIW) ¢ QLW (F) — U .

wmANROVAX SowAR \r\,oo.cb. S@Ot\. M‘Q‘Omm\ﬁ:\n/\c rﬂ.\vrue.wkac&-iovxs,
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F \05«\\‘-‘6 w\we%t'k won-archimedion  local FHeld.
G = GL. ;0 GIF) = GL(F) =2 K = 6L, 0.
( Hecke R\‘S' oF ov\o"'d one ?vivu?,\. qood e compack cubgp

Gool . C\r\avaﬁeﬂméé, all irced represewtuhions o GUF).
‘PF-‘ (F.4) —— (]:’, fiv o won-invial w\'\*}m-\é chav .

Det . An  _admissible representotion T £ G(F) is o (uon&inmous)
vepresentodion of GFE) on o € -vechr spoce V' st

(1) T is smooth (e stabilizers are open

5 wle = BV

' weK { \)Qm. Arect swe )
ond dimQ V(W) < 0 (?e‘ier - V\)Q‘&I& T )
| d*‘a : Hooar measure k WQ = _T0 &g, )
:‘HF = HG(F) dat 4

= local\a constent  funckions ( C-volue)
with conpoct  swpport
(Hecke algebra or GIF))  with convolukion product
Ldﬂ,‘:%ﬁw% on D\'a3

v - v Z
V o~ dld V = N@& V (w) (rot naive dual  Hom (V-C))
qicins -V "r v — C
pering .
W [ WL c \"/

)=V o+ W)re=w

NB_ ’(we\'o'\se‘) An  ivveducible -gfini‘re, Aime.mfomm admissible vepveseniorﬂ
& GEF) hes +he Form -
GLF) &£ P — . C°
Cie. |-dimb ) e
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Theovem (E‘X\'S*enu of  Kiritlov wmodels)

Let (’R‘;V) be on arnfimte dimensional admissible irreducible
representotion of G(F) . Then there exisk o u.m;o/_«.&e/ (d@.\mm{s on PF)
SV\'DSFC\C& V’ ¢ 3 QﬂcoQQta vonst . J{\md—ims on Fx k with  ackion
™ by G(F) 1.

0, ~, ,
Q) (w.Vv) = (w, V)
@ VieV., VYoeF  VYbeF

(w(®5) ) wr= Welbx) §(ox)

o A

Moreover .
) VEeVU' . §xa=o & |x| >0
@« V2 S(F) Sc‘m\mrﬁ’c Spacs

witn  Finte  wdimension
Such model  will be labeled o5 JV (). }
; ¥ y (@ b
oKex, S(F) s iredmable wnder 1 \o \) e 6P K
ko, Wrlbx) §0 - §) e S(F7).
Relation with Whittaker wmodels.
Guen § € H(m). defe Wg: G(F)— C

g o) —— We(p = (mgy §) Q)
) = (W wp §) () = Wy (xp

lea) b4

e On 3‘N§ cFeXml . GF) ack ba ria\ﬂ' trons\akion
Mo, W (D) = («CDwps)w
= _ \Pf (x) K’“‘(‘Q) §) v = \'\)F ) - WE (a) < anather func. e

Nﬁa. \Ng de%erﬁines E s -77
L AT %
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! —\)em’xe : WK‘W) = 3\\)3 : §€K(Tﬂk - with an ockiow \o»a GE)

—Poiv\*k ) ‘(/O'(T\') - determings ;’ti’ct) . and  Vice versa.

Theovem | Existence of  \Whitdeker nwdels)

LA be an iefinte dimensional admissible jriedumaible
vepresentation o G(F), Then 3 a umvﬁue, submprese/wmhon (‘Uuhr) By
£ { locally constewt  functons W oon GUF) - w (G VR Vet Wip. Veek a6
wndey ﬁa\:\:‘ trong lation

 Def (w.,V ) ( adm. ind. v ) s SuperCMSID‘Ckﬂ\

g Hm) = /6(\:{>

(va\a suPe,‘rc_A,\‘.PnoloQ w‘)rueu‘kaﬁam cant be picked wp £ oo
i ihdMCﬁDY\-)

Foact M) =2 &L(F) , .
Z(EY) + w A = K. (w=(5 o) tied dlena
(for the proofs o Hae existene & K O W wadeds )

_Q%UL\'\JA.-.H,c;or\di{-.t’ms,:.,_, wi_ n_def. I _ _
>V Eelw, S Wt(o § Ax =0 f n>>0-
R __.“,,,A,,M-_,_,,,“m_{f'“ , e -

e D s ) A=-~~5- G co")gna) B o
; . —

R (S ‘{'F—an) dx) - §<31 ) —

L~ S @ _ o
L nso xre= Yei) B3 vl taviel
Cwith 4 e_l_swp_-('i). )

R ¢ S = YA A 0 WY A | & WA XY 4 ¥ - SN




‘' Y feV “d'v]e\vj “
g = <wp A > “matric  weffichent
has ompact support  mod Z(F) (canter of G(F))

(o Q) : M'F}

L e W@ =)
| bist Use the  Corton dewaposition
GF) = K A K
l
a |
GL.(0f) R\F)=i,(__,, j) (a‘deFXK

b B
\onfu& hove b fook ok 4T \90|) s FTL L)
Fodd T, V) oadwm. irr

= I el char, L e Z(P =§.(T, )
spevakes by o chay. W ()

re P

MW

BCFY = 3(% %) e 6(F) ) Borel subarwp of GIF)

x

C ew ) v L
D& Indewm l[w Me) R -

S S _f_i e G(F)—"’ C QOCQQ.Q)A vonstawd: \ ~ , R ,
S e Aj( > b) ) /m(o») ’uz(d) ‘—-\ foc) e

Y (D er®, xea®) ‘S
."_‘.El sSupp kf) < B(F)\G(F) = {FL(F)- e
1
Coexen.

C Maled - Mald) o P e F*— C  chavacters.
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. Nh‘u& "_O(i—'é ?

{ PorHol answec % Moo Ma ove umﬁma. .
Ind (i\,{u_ Mx) is also \A.M‘\‘{;.:r\a. )

'R;om&k\a spea\cm} lvxat(fuu.}w) 5t space of  sectiows

2 ‘C G(F) £\ vector bundle ovev 30_\’\(‘;\5:1 (\ybz,) ~ (vb.‘zg)
sk by helf dorsthy bundle ~ u;',‘,\p
|
i G
b\ ™ &L- e) o\msﬁ‘é : left  4rvanslakion invariawd  --.--

- -b{; X eve ok ik ":m‘w\

Mpore 90.'\Lm(*(bh 5\\1\,“ )\M Juu characters  oa Fx_ than
r\ol(u l‘\) < ...mA()J f/l )‘——*C
DEJ N ?M‘ﬁ\e(‘.‘k Pouwa .

Haar measwres G - \oca,l\vé wmpack aowp .
dy J - let  invariant wmeaswre
~ T d;a mokes  sense wow,

and S{(xa) d;a = S 'Q(a) d;%—

Translote on the Y\G\J\* dy ( T )
(mmnmag S-Fca) dg%#") = i'ckg%) O\gz)

dy (&%{') i« alse o \e®™ jwarad Hoor wmeasure
= d[L&&:) s o wultiple R d\‘a.
3 a wedulor funchion wg . s
de (&) = WMa @) deg.

X

R,  continuous \NDMomor?\ﬂsw\ .

Mg - G




Mg tgd dg(‘é) i invariest  weder ﬂ‘ggﬁ tyansichon .
denoke ¥ \3'6 d\v(%)

p/ inversg
. d’{(%o%) = 'N\G&%a) Ar La) (c{'. d“oa_")""‘“e‘kl di‘é
: G‘a(%«z(’:
Mﬁﬂi& d[\@l) is ﬁé%d’ invariant .
. Prove that dg ‘a“ = 1 4§
ook b L (G B)=§-?~G(F)——>C\J§\( L\[-ﬂ?m &
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Cloim 3 = XQF) ® C- ép(")
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Theorem Let (w,V) be an admissible irreducible representation.
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T v Wrldg) T W)
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F. wn-arch local Feld. G= GLz

admissible 2 Jiwm & ept. o GﬁQ(F“"/F)
z wred  Yepr. % < i.e

4 &F) Gl (F/F) — GL (Q)
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Z
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i
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Assume FE  ~ Find L-Sfochors.

() S\Apestpidm\ : S s . Sch.worf’z ‘F“AV\C,‘HOH. '
wnclusion:  Locol 3‘2{0 Punction
Sexs) = § _Eoo X IxF* gex (toke g- 1)
is olwoys  ENTIRE !
Moreover | ifj we toke Ex) = ;’x*(x) € xe(_();
0  ox& ‘3{*.
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Sy = ‘X\Elu,(x)-s-.(x) N ‘x\% patx) 'S‘l(x)' %e/&(F) Coat T
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Livaae algebro. povs Lix.X.s5) = L(/uu,‘x_s) L(/\,\;,'x,s)
: . L S - (wmwon denominator . )
R ( PGJH«SLV.-S-mCHO\\)W.A.. Cwhan_ N%J: PSR
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Oex normalized Hoar measwie tor (; .
kr\lo\»iv‘a @ — kmw\‘n_% é\\)“
Moke tha Lormal sum .
C'(\J (y.%) = Z_Z{\)“Lv) t’“. — Lowent sevies ia ¥
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Relations betisoon stvuctucel condaek  amd FE.
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Tex (3D = | gooXeo 7T d'x
F _
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Sex(s) L (rex. 1) :
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l—g we allow X 4o \)o.ﬂ%, st kwow alll «? Moo shwdwes
wnskady  C.

AMso showed - @ \((mfx. s) _exwsks. |
® £(maX.s) exnh L



Conallang Ausinning Sha otstence f FE) B LxoX.s)
=L (weX.s), e(weX.s)= e(xw'exX,s) VY X
T =W

iL”?mhvs oK ss‘aeoioQ. 1epresendotions.
| L((Y(l\h,)'\t)@ X. s)
R ISR AN
L(,\kx‘\(. ) of M {,.k;‘il'\-

N\M‘QS ek odroud L—( G(_L\'\E.\'\z) .3> oLy~
- L(rE )= (-977)
AN eXess .. skow  above ( Miwk - same waekhod as “P.S‘)
sre,o&d rypr <> Wg * SLq — Gl

LTth ‘b\-‘\eﬁhv?é’o‘ |

g-n-cw)g x* tog) ({- S) Y (‘rt@ X, S) §§ x (S) € = wlwnlw?) €
= )Y (% s) Y (ronen . 1-3) Sreng, wewos (1-5) —w“U)Mw)Qrw)g
5

!

= Y (w@X.s) ¥ (quwg,i-g) = W) =21 17

Comgase - Classicall cose:  § ¢ Z(F)
SCE X 5) 2 (X, s. 4,4 = S(E. X ss)

L. s) L, g-s)

S(f’ ' {-3) — L('X-1 {-s) L E(X.5) = Y(lx s)
y S.%.9) L(x. S) . N
S~ Y(X,8)- Y(’X“ \ D=2 Nev )
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Rewmarks . n  abelian case, e (K. s. P dx)
Here ,e doesnt o@péwt on e Hasr weaswwe d'x.
bt € W o tha choice of Ve
C hidolon 7 (), or the adkon a«? W)

Z. Whew v swiaea'wcpiota‘x’, o= 1 becuarn So B enkire .
~ L{(weX s) = L. ank & priovi  we Kwow :
O &(m. X, s) w a Jiwke dawad perdes wm g7

Clisl(%o.@ e(meX, s) - 6(7{@@%@9(-', f-5) =we 16 i\)
= both -}m,i—ors w2 bave z/xo\c'ﬂ,n 1 dterw .

e, t(meX.s) = A 9% . powe me Z.

W AL detarminae the sufexc,us‘)io\gq vz,P‘(eset.d’a-Q’iov- 1]

Conpugradion f  ecfadon for WCw, )

Aswers : é(Tt(,u.,)u,)@ ", s)
= e (mx. ) eluX )

/

e, s e, d
(/A : '4’;: )lia. setlf—anol Wear weaswe of F

Wb Y

W I N
Sawme Lor specd al vepre sentotton . .

(‘-Q onn believes in  lowng lands oone.srona(x.m,e.- R
specrod > [Wr<SLa(@)— GLi(@) ] )

Recall, F.E for the abelian focal § =dunckion. e S(F)
TUEAS) = ) FooKeo [P d'x.
F

LDCGQ Fe- V e A ) .
TEXS) g (X, sopoda) = C (Few O, tos)

L(X.s) R I Vel BFY) B o




Piek & %Z(F)nw(w),é(l:) .
DE— <{>( (o l ) = S v (x) - \X\ oo -\-h-(ﬁa) dx
.B(u [\«\z) F

o) = pata- \xl% S\: @ (W (:;:/)) e (x}) oka.

| = q( (o \) ) = SF;\Aam- xl_;(TCME (x)'%(xa) X

G W= 1)(03) (7

> }*(‘d))k (Q) \‘M “?(“’(o T\%)

:%irsii ) Kg,x(s) = 5 S(X) X{x) ‘ l
’jm pa'0)- \x\ 230 SFSu) (’X)vu)(x) \X\ d*x.
=) e )) ¥ty iy
= TS X, s)

| = Y (X )T E(j X' pa -5 ).




=_ S.-_(E.LW),E YOO o ) X %) \ x| dx

2/\4 /9T
W(‘o ‘al) W o= Cg ? )‘ Co d?)G 1) W'\ﬁo ~?>

= o) e (wl(e D)= @lw (1w

= ) ety Bl @ W)

\ Y

= W (1) M) el \2\\“ ¢ (w Qo \ ))

'S0 we led .

o= p 0 X e Ee) =ww(-1)3 g 13 o (e (L9

A (
=> Ce xl(s) = SF‘ Tx) () Msut dx
= SF*ﬁ(x)-WpJ(x)‘ kP x o= T (5. Xpa.s).
Buk b iksed) s 4o fowder dransfon of  pomadhing,
~ T, Xm.s) =Y K)\A:“X*, -s) - éxwkw* L?))pfq\) X”La)-l“d\l—sfi’}

The other "HNN%: I - o S -
grﬂw)g , oo (A-s ).,_ e (wtt:-.-,}h _Ma. L pYindpal sexies case.

= Ty, wats) ) oy

B : -
M (- ’94@_-_»?,(5) ‘:,gi/',,(x_c/);%"_bg)_-_\fl NSV

P VU N WPTRTUN ) SR A RN

= W ("1)~Y.(fA\')( 5) g .gé*-.(aeh(.\l\)-'_ ;_3"))_&({‘_&)%_)__16‘ a” '64.,~-__
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£ §w(wvg, o o (1-5)
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]
'
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Y(‘W()\-\\.t\h)Q‘X,S)c =
i Sy, ()

Y% s) )X

T e s) |

-
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:DQ;E\M&;% T : odm.  red . in{. d(ﬂ_f\ (QD Yer(. of GF) s a
sphexical represerution £ AV AR *(0)

1
I (3 o non-zewo vechor w U f‘itefi ba Y maximal Wn\,?ac:}‘ subjm.\
{ Q. 0s) € Q). )

,Fod- /Em‘ T i of the Lorm Tr()u }LJ with both .. /uz
| wnramified . (— T s vty supereuspidal wor  special.)

Gia \OF )
An o d/im V 1_.

|
ik . GLe(F) = BE)- GL(OF)
F QeB(pp).  @b-k) =qb) o, (beBF), kel
= @ peld) ey e03)
aek . pa both wwavw’fwei .

==

Mi&% 2p 1eseckotions ( jast H Gl !)

Theorem  The irvedmeidle \Pve-)v\vf\i«“'o\vﬂ representations of GC(F) are
1) Supercuspidal vepr . with VL\‘\.'A‘\'Mb cadval chava crer A
12) Speciad vepr. with wwitavy entval chargetey.
K®) 'W(j.& )v-a) with M- /lM, both, wm+om.3 .
T ) with o Iu:(x) =1 and  (ops D = Ix. with o<a<t

e wm?\emen-i:omj serfes ) .

&0) V\N‘kNVQ Morackers ,-QQ_.J: - — I
o _po_o’f__,,u)m,,,.Hermzh@v.y___-fom | <vIW> <'rr(%)o )\9> <rw. >\°> d‘a
_,,...,_.ﬁ_-wﬂ'\lx_ie\=<29\_~}\o €. \v/._:_ %Df( ) _

Z¢)

’\

_Fig t_*,mc,_rtq;v_,.)\._)__«.,m-knx* coebhiciat_with CDW«I?O«Ct_S_\LQDN*
o 0> can _be inkegrked _ouen.. oo _Haar_ wuasure.
Well- Aefmed . (wp_to _ZGF)). PXV XYy SO
20 . evl]|V> -—,-o,,ﬁ_msch‘a.)J_H)\.Abu_t—o‘__\.,..V,‘3, L= ‘V)u>_—’:9_
D Ne =, N N L
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©.@), Ty, e 2 T )
[

. ™ (fh P.L-. )
' 3) )m‘ —)A\ = bt /.U»(. are wu"kav’:}

| 4 TR NAPERTY . 1

; “) I }h . M }M ~— wHy  erdre condition

i to  wite down o ermitian fw
L ivwaw‘io-vt'\' Wermiti an POJ‘(in‘z on (Tl' ’ V) ‘ N a MPFM?

- hd . . Y. .
T — [ whadh s G~ tawarand

ran we hove o pancipal series 'i’.'(}m.}m.),

T . M) = T ( on +h | i of weHons.
/«x Ma LAY - —o_):, (eue )V-'P'u \Z f)llsu)d),,
; question woowhen s @ Joope) = T ppe) =T U2 )
Lt onQ-\d possibilities - ©  Mi - Mi = 1 et 2, =)

® )L\ }Iz = | 4 /LKZ'}I: =1 = >,

_Qﬁg:m }./L(X) = palx)- /uz x) = l/lkt()ﬂ\ \XIQ- + G > 0.
lo=z0o = M= M are both wm*mvi)

. Consider the infertwining operator :
A Bl o) — B, ) = B &)
(A@))(a) Stp(w(o.)ﬁ) dx

£
exey. chk the  inkeqrol  above oorwarses
o Qe (-?(W(ol) a) has e sam ovdley . of Qmuw’rk

. i RS \Xl:ﬁ.,_ Qs \X| >> O, e

[ A (e C R R

'———‘

wer. Pr(c()) S B(}u /u;) .




L Now, write down o hermitiow piving  ——

< B 2 = ——l‘?—" -
@ | @2 c Srm (A(_g\\(a) o, Q) 0\2
B

-« [ ) T «

F

Sinex  the Paun‘ma is G-iwanoant |, thare s E,SS‘ex\:“iaH:’.l axd‘vé

one  such bﬂ Schuy's lewmma.

i

P + e !%
exer. <@lg> = ¢ Sg%kw"(‘ox\‘)) P (' (7)) g1 dx Lg

() s wadikoag
= F e st <Py w posibwe  defiude !

ConkinAouns Posnhvz akxf-w\‘e. Mc-ﬁﬁam
<—> Fourer transforms 4 posikive  sem definite  meosunss
on 4+t dumal spacs

A (v\*QO\’G.Q *) Vs n "F‘D\C‘Q‘ S *g-\(\(-&-‘a) ‘rﬁ") dlx
~ $xfh . Fw=Heo

Harefore  TML M) 8 wiiteny
> F.T( |6,“" df'(‘))_, o pesitive dSf. MAASKMR .

Q &S.* -Q-=>A = ‘?& ’/E'\l_‘\’ \a\a Bochunar's ‘H’\ﬂb‘(?/""\)




i
i

Fourer  Hransform of \‘a \* OU“?} = 7

)

Thank  obout ‘F\)\V\L—Honoﬁ ',»%*U\a*:im\. %’m abelion $oeol 3£h\ j'imc*ial

S foo X7 A § Foo x™ d'x,
= ®1. 4 &y =G Ayl 'y

C Now 1-q >0 is %acﬁ'bj the condifion. ~Jor
X[ d'x 4+ exend o o (finite) measuatl on .




‘““?‘;q;}vc]'vuoo 210 WM uoypo =St Tpwe =B woq s A
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2EWRSTIVAS MR T T S0dS T TR SIS T AT T

Tttt T T W‘OWPO\M': (>{ - ?O) """”_"SEM—VNY\;‘"Q{')H Bl e

e e Tk fop Brovgs ) qvam y

e oo "‘(“alq_}_\.\a'a;.fa}}!p M UAR2A UL 2V
TAOpTA oouls =x 0 A S WA (“oworswewp  2qiud s1 p0ds auk

dor-y op pugsas ) A W siapean il oy AN (D s uyL

)

N .
PR 2RUE 4o
S0 Ny o Vorwpuasaadad 2 qonpaul v DL Wwvs U0 S!

A 20ds Wewrg v w9 P VOIORBETIIBA BQSIEPY Uy

“dnobans  predutoo jowixowm - w7 Q)
W el b oganper © ¢ (W) D))

dnab’ 2 (var anOWPaL Q) TOTOVss5i031  T[4) SSWpO

—cre

| fusp (D)D)

.S\Aoy}m’BS‘bJW de
(71 ™ w0 HRO xuyew ) NEARES

(Reow figapmon y  2posnp B D opmpowt «———  (Y) 3O

Crpdovod Uypapr By podwes sy weds
Yy st svepsvnl (”%%0\/\\0 1oL Wpodc}‘h’e B.m.:véwcn R

i SVCLpAEWSDAd D4 yopidsmmsdne N x

C sdmovs 2T 2hoNpas )
IR (PITTD = T WOIPTENRI |
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UP) G- invariawd * <Llosud (Od . K ) = invariant
. closed subs?us.a) <7 swespacas  of Ve
' A4 V e

vectors

'Cocks.
) Ay dueducible uv_\,;'-kagg& representotion o G is
' owd-oma-lficol\u& admissible.

oo (e, Vi) 12102 0 are iveducible unitany

w,pmse)ul'mhows of G s+.
(1T, V, ), = (. Ve )K as (O('j ) - woduies,

then T, = T2 v»w‘\‘l”wf\'% .

LT,
ﬁ\iﬁ)j—\-@’f X be = (Oa.K)-vmdM{LQ (so # s mew%

K- fiite etc. )  Then
®@ X is adwmissible . (s-R-W\t_{'—uu | 1. o red. veal Lic 2‘?‘>
® X s isomoyphic o the Harish- Chandro  wodule o

an jvved. vep. of & o o Hilbert spack s ¥ elemetts

& K operake via um%-ana, operators .

)

——

RBack +o GLz(lR). GLAC) . ~» Hecke a@jebms
Gd - left . invariant A o?&mkof s.

.| FrRa. € the Hecke olqdora Np = distriowtions supporked :
N « )G F-c . Ul
: - : . - (io\ ?)F’ ‘R,c-vq_{-\u»iw

Casft . newr gives heiform. owbside Companents o 6L

oma 34\/% wnn Aww?ab\_u\i_) L

~ N -nmedule R




(b(’lkt_ rA % 3‘ G(F) — C - smoothh - K- ‘%\’)r\a\\e —E\/«wc*‘»aﬂs
JEDE) = pepnr [T £y

tadmeed vepresant ation.
l ‘ _ 2 I l ) i F-R
L i\ = C

€ (}AIIU.L)

\)

' Theorem Eve.ﬂa irreducible  admissivle Yepresa)\&o%ion of

HNe s isonovphic to @ subvepresendmtion #f & T /M.)

!
'

|
i

X LY ‘MmIQ

e | @

Cﬁ“@ﬂk T(-_(’\Al® ulz)

3

Lav\qla ds fwg\im
(‘mrrzsimmiﬂw

Theovem F=R e ) is irredicible mcep*

whan M = MI'MZ. has fthe '}om/\ M('b)- 't Saw('\?) , =0

{ pm has The Jorw cbove , than Two cases (duaf + each

tar): @ >0 . tuaw 1% (/Lu,luz) LNk AINS  eXack X L won-tri

wreducible subvepresatation  which & infinite

5 dimersional. . Tha %\AO‘Hei\i is  fTiwite dimesnsional

} and irreducidle  oF dim . wn.

N<O tham POAL po)  covdming exocthy L

non-frivied  ireducible submprese,w&r&iow o dima

l\ €n) . In Jack, tUs subrepreserdakion

consists  of 1¢: GE)—>C \_L
@(2a) = odebip ldet g™ - Fle )

§» homogencous yo(bdmm.\e& £ o ni- L ¥
Tha %\w—i'\eud‘ s infinte damensional .

© ~ \‘w—jl;:c\’fe-dimennam(l YePY. @A cdRled M sexnes.

4R=7, ’R'(UO-I-'t (/O.L) n>o.
= Saw\ ( 8'\-00 Ww.%vm ?mdm-,f .
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- Rewarks on @\M g) w  GL2(R) case :
. B (/ux.,y\,,) = i 5- GL ZKR‘)—" : Swoaohn | QK_:'Fmﬁe, L
(G 1) = pie patdy 1+ §(3) 3

. Bg{) SO: (R) = GL(R) Lwasawa decomposiion,

Barel sb. W
(K = 02(R) in +hir cose : max. wm‘md\ svxbéP of G(R))

: K- Jinte = K - finite .
R S i3 determined b\j %\K‘* .
B =-sin O (n® .
= ) ) QL (i doet ch,amc'kefs.)

' &_ET rSn ( (sir\s w: D )

aad every fe Bl pe) i o (Pite) lonwar combination  «f fa's

l(c\osm’c:.:\ woy write down  w a5 basis of  Lie a%ebm.
loock of their oacHons . )

Jn € case. K

7 = SU2) -~-----

 For F=C.
ER " Theorem " F()M ) % lrre,ndAble, except when
e pa) M= M }kz = '\:P X . P'$=>0.

15 veducible Lo)Evey& irreducible admissible vepresendation of Gl (C)
=) | is a (3().&. )J.z) wf din

dewotes
wf . dimd s ) p= 'b p<o %<0 ~ 3 ().u Mz.) conkouns o wed

-Si\m'\'e chml subrepy | ?C(? GF)— C \

o eCR)s wtarg) L atple B (e d) Bated)
R - T Komoa,ﬁ polly. R . daqan Apl -V L

D, . lwww3 PoQ.Aj_ of - dagaen .,.,-.l%l,-.l,,,,ﬁ_ ]K

and  the %waem* 3 Wredudble. L
2) If p>o. so>o ‘en (3(}14 }.La,) ooml—aums an ived . inf.
cim' ¢ SMbY&PY ‘ﬁv&oﬁ&d‘ 'T'\mfe dim L ond tr'IQ,a' .

Write, in W.@). Hase inf . damQ sub%\w\'\uoh as & (. }Az)




Answey :b_m%ste.x% CT (g2 = p Ly, v2)  witn

wids P ct) vt 1D e
cheek - V\'Vz“ = t? - X = P'(.V\.Vz) irred . b'a ©)

S\,&w\e“ lstd) @ 'Sam‘am () = 'lT(l Iic 2z, | lo;i )
(11'; -‘{W\i{'e, d«fm&nsiomq subw[ﬂ-)

Eguivalonk  volodions.

F=R:  mlpm M) &= wlpe. g, orly
N (}M ,Uz% = q (M'«‘- . M') = W(}/\n'sq"‘ -}AL'SEV\) ones.
dsarete series = (pospn. M s?}k)
‘;F::C, f T pe) = 'Tf()kz. ) 4hat's  oll

———
|

iBg,mgxls.i on discrete series ond  thedr pammd'exs -Fov GLZUR)

i

H

GL: (R) = SL2(R) = Ri.
}qeMalR) ¢ ded (3) = ¢4 Y

D;: : A repr. of Skz (R). leN | ' o
space. = i 5 -E) — C . -Szh»oQ,owrp‘N‘c,, st .
151%= (15 1y dedy <o §

L " wodalor. o of weigik  Jel _C‘Hgéa.a'f cpoce )

’ b
. ockon. (:“ti) € SLa(R). . T vy s W
- B PO, s A ,_.i.::-.::z.,,,(,bzra&).-..;.-; . f (%7) )m_w -
_ S “ock _on the  left. . B
S R
De.= JIndsw@. Dy _indox 2 _inducHon. ——
( « ~ Dy e W is an _imed. discrete sevies rep;oo

4 N * , mL.we%_@nzd*__wsw¢+e,,sm¢S vep
Wy = }dn:kb)\ B of_ A3 _jorw e




The  condrol g’tloxrac'i‘a,rﬁ £ D @ g 3 J
(sém)“ <]

et rep, DX e H(sur))
, o }!(()smm)) Eindex 2
o Dy @G )

ksan)ﬁﬂ Corils ffmo»« +ha eefHon (: :)_
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Move on_ Aiscrete sevies - ,
De® W ™ velarer This  with T (M ).

C known Dp ®@ Wy = W(,&u - JAe) $or some e Mz ( Q>°)A

Look of tw cev\-hraQ CS;\.{&Y.
LHS - ( 83“) l [

RHS - M- pe ; /“"M; =t sgn. M=o
Y
= qn=4{ ; i.e. U(’L p)-o"(il 6%‘ LU 2)

M/Mm@m

(In 2-dimQ cose -

( Wg —— GLz(()>~—+ representations of GL;(F))

Weil Srou.P.

Move se/nemft situdtion -

(e m\§ s et ) v & SF))

.Law\j\ onds’ ok roup

w € G = \Hx hamiltondan '.Buc:&e.vnxons.

= "G s essexdriaO.Q,tj Gl @) with o Fwist

Upshet - Given . an  irred. rep . IH . we have an admissible
vep & We—="G ..~ get. We —> Gl(C). . -

_~ ottach _an admissible,,,,,,irrmuble.,rqmuﬁahou_,,_oF._.GLzLF)_,.,,_,,_.

\H / C.Q.\\)tex..“____,(:me&Q'\' symf\e:hc Sm""P" — OOM?QAMJEmLSLz(C)__
‘b\?o\oa\caﬂla Cow's. xS ST

Howener |, we undus'hw\d,-,.,,alL-_(zy“__eQ ,,,,, SL, . fe,n‘aa!,, L




- Another parametey -

~ Yor every vepresentaton < 4 I qet a representation

‘ T(T) o GL2{R) in this diserete Series

‘ Question .  what © () 2

o hos o ceatrafl character Welt) |, t e R

i i;f (o) = TC M, M=), 'Hmﬂ have +he some Cendvel char
| i We = M- Mz

, = g pe = ‘tv\-sav\.

T s Parame%n‘z.aot Wp o a central  choracder b(j

He C £ M.lQ) 0 | 2 3 4 - .-
A dﬁ.g(tr) il 2 ) 4 5 .-
; riviek
vepeest.
== both Pa‘roavxe—fers detexming Dy ® Q. )

|

i

Weil group. We — F° & F=C

\)\)R we hove. o MY\‘CF\E“’ extension
i X

set '?heoreﬂcaiﬁlj, Wg = Q‘ i 3@
. €WR s 3z=f\454:.
ad  jE{ = Z foy ze T

o wWe = R . .
el Yy — e _ v
fxc) — a
A>e




Lomalano\s Pwameh'iz,od-ion

FeC Q.uexlj 2 - Jdin § rep. £ Wg = =
s msom. o MW @ Mz . whare M. Me
ore char. o8 We = F

Langlands correspondeney T, M2)
(the imed one ; or tha fivte diw K Subguotion
T PP M) 3 rveducible.)

‘ﬁ(sg?)
FaeR . We hs a (Lon.s}e, normal Svigdroup C* o~ Mag:;a;:’w.
Suppose T is 4 2-dim & rep.
o: Wg — GLZ(V). d/imc\]: 2.
= Dﬂl'ﬁ possibilities. o o )
O T=E MO M2 Mi=\f\)m‘_°\l\);gf R C
( Local Arkin vac'\\m:ci'\'jj.)
T T
@ Tl = 5&@ S . 0 wiugetion by 4.
c
and = Indg (®) Cor  complax cor\ﬂ)
2= Tndm (87)
amd Tlo) © a discrete series vep.
Write 0 = \‘\c ZM- _Z-n‘ Z - on embeddi o8 F = C .

ye C mneZ,, wmn(nn)=0C
. mb« (w.n) >0,
“+Hn Tt'((r)='lt(/w.}ltz) , - e
CQM’T&Q character Mo Mg = dok (G') = \ : \R‘ " Sanr.mm‘. e
N

}“/‘“'}M_‘ -_—.—-\'\:m_- sgv - o
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G s S A G N S P S
34wl

XP, ﬂ\x'(x)x,(ﬁ L?‘))Mg -.,.(s'M‘X,'?) 3 FVoydund - § (0 |
j — X (DM M A T \AGk  |0AWR0) x
SHee Wby TeroToung

==

SOl NOY| A )@ NURIN &0
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: > L(/;.S): rc(g-w(-xman):

B?lioﬁ foms For Lo e-fouctorx.

|

Recall - sbelign case -
D F=R ¥ F—C  Yw=exp(znffux)
[2ts) = T2 T(5).
Fe(s) =220 T(s) = Tals) Dis+1)
~ (pm\vorﬁblb with  ipducton R €
Mo R'— C". uit) = Pcl; sav\(*)m. Wz=0 oy |

= L(iu.s) = PR\S-LY*N\)'

i
|
| Y ]

% ™m

W) FE O M F—aC /u\%)#t’,\n zZ" Z . wanzo wn=0

L

z: F-=> C

%0 T = R S M
' (wei e ine seh daf
measie woa.t, V)
| i
i) 5(}& Yotrem S) = plw) \u\c ({J'Ii)

——
—

12

L('n()w.pu)_ s) = (/w ) L, s) e FER . F2C

2 (W(}L\}h)‘{’S): ()J\ WV, 5) A (/-lz \y 3) S

1 Lo dnscrefe.-seﬂes (F”‘ R) i

L(ﬂ,‘d"-(e)) s) = L(e.s) L




Automorphic yepresertations .

F : pumber 'E‘i&\d. R = I’F\r . adele nvué £ .
| =T, Fv.
G(R) = GLz(/ﬂF) (2*1-W\c-'h’1x whoee det. v o wnit e Fﬁ)
= T“ GL.(Fy)
We ve dalicing  obouk . auwto. vep. of GLz(/Hr—)

sPec‘&Yoq\ decomposition % L (GQ:}G’( F))

~> Yolke g +ﬁP d.iﬂ'u'e).\‘kivfl ~P‘:n'w\ . aid‘ ¢ Mooy WL AL
ton  get LE  funclions .

GUP\ ‘ G A
(b( " = g N (G(F) he) : \A)) (like Fowner iwersion )

w
/ cavker Z(Ar) operates wia
w: A/e¢ — C;

dive ¢t iw‘\’&&ﬂ] \.
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_B«_ijqlobm_c. Le,Fvesem\”a-\-\ov\s £ GL.A})

Foomber dield ~or 3lbbai £eld, "o Hecke chov.

2 (een\®P) = S iy (e(F)\GUA"') L W) dw.

We (F"\A:)A .
wnit chay . direct iw‘\"@ﬁ‘(&g
' G(Ae) operates via vight ‘ransiation.

C\C\ssxc::& Yep, -H\g,onj 3 a sulospacx
L% a8 o) € L° (cenS® - 00)

|
i §eaS™—c l ST{(KJ)gax=o§

cuspidoll funetions / forms

A\
ie S S(Ka) dx =0 a.e.
\’AF

The yvest s a\w\. "‘j Eisensteia series.

_Genexal facts
W) For eveny \M\A‘mj idele class charocter W enery ivied, vep

4 K (maxm\a& (‘ﬁm\?&d’ qu&:)

(Gﬁm" ») () .:Bm dkmenswno.q

A .
Esyeual\j , every nved. subfﬂ—‘) of Lo q-,(?( ¥ W) s admissib
. (Pmc& nsed classical  reduckion theovy. )
al (o) B |
(2) (G &the) % a d.iscxe:\'o, o(iregi— s of  irred.

subrqfe,suo&o:\-tov\.s S 3
(Pmo% - Relis o T(f) ’j : SC‘JAM)Q(\;*% -Y\.md\ot\. on GLAF),

b@mﬁ _QM;EJ’_ )




}

Det . Aw ﬁ;_ud_mmm s an L - funcHon

on G(F)G(N) whidh s K- finite and Z(/Af) fiwite
(»A\j + Z ((k(_@v)) {SV\!‘\@ vV aich. '\))

f(3) F - O\Obﬁ\ Lurckion Held.

E\le,vzj cuspidal  owtonorphic form  in L: (GQG UAF), W)
hos compact  suppork  mod GLF) Z{Af)

@) F: number Tield.

M)
E"e‘(ﬁ wxs?(d-.o\ au’romorp'hib Lorvn ia Lz('\GU

aLcvenses Y.).D(d.‘ﬁ :
CIE S\eae.\ se,’\', \ ¢ furdamentol dowain wp +o  faite wul\'f?\iej’n
< 3esm

ahd@#%aEG(F)\ %6(\G¢¢i{ is finte.

Iwasawo dQLOmYOSH'\on S - ;(o \)&o d) k I Ib) < Co

5l > e . ke X}
C > | e << ! = 9 is SC:HS'&’Q&!. ii{

( ollew + 40 +o iﬂ%f\i%j onQ»& in  owQ d«'recHoYL)_- ._...{;,..__

wpaty =~ (g CHEDE) = olET) v
G(F) \ﬂ_\‘é‘v as -l_"DO

|

_E',\_(i IM E\leﬁ ivved . WMSS\‘D\Q/ Yqb _TC o'c’ G(AF-)

@ Ty vestricted temsor product  ob odw, . vep. ;
- T (pmw? involues oo, much Funchonal - oonaQ.Ss:s) ,,,,,,,,
(A)ho’r L9 @ T 7 peed. '%" almost  all . v, Vv s _S.Fhﬁl{L {

(ie. V:non owc)r\ TV = 'IT(MW Nw) }ﬂw Uu\YNN‘F\Qd -
’ Mav - ,A;v ¥ l '\i ) /)

R (mvmrﬁeo( pnnmpa\ sevies, .
me See 2/17/47.)




| Suppose thadt S & a Ffinite set of primes st . W s s‘aher\'ml
VvesS

~ VY va S, choose o veckor W, e‘Wu\3°§ fixed wndey
Kv = GLOV). (R unidory vep , choose flwal) = 1)

Then  the space o} ®‘Rv is vao%ei bé, ® wy . st

We Tv and Uy = Wy <tor almost all v,

@’m = fmavng) ve® VU,  T28. #(T)<vo §

veT

(‘Pnis IS @ vetdor Space on whidn d  addle grovp
QC*'S.)
This 15w wved admis, Yep. oF G(AF)_

meemfb,&, dl ired.  adwmis. vep of GUAR)  ove of dhis “orm,

S

,__A,\.,L____W,A.L% )= imﬂ( V) 3) Wk )._dx

Pounter expansion
| 'S' € L k&(?)\G(AF) OO) Considey the function
% ‘g (( ) Lor  some Yiced d
. on F\ P (mead ) _ A .
Lock &t Yhe Tourfer transtorm , %x V- F\,AF —— C: won-Trivial

~ £(GVDY) = Z Pg (4) W(EXD.

where @ (3) = S *}U. %)W(fx) ox .

Wiioker mode) ,\N‘ V\Le <P1 e —

o~ \N ( LL_‘lBJ '\-\’(6) \N(‘i) <— Bechionad Wahovs_sdﬁs-heo\
by WiaHakar MM’»

({)o (a)-—-— S %((o__ll‘(})__o\x___vam?m o 5o ouspidoi
Ny

_EM_-— o Fg € F — _('Pg_L%.)___XN ((5 A ) ‘3) ,-,,,,-4._-_

(lgnsequev‘\g. ‘?‘(a) CPo(G) _W. (Lo\ %)) 3\o\m\ W...mode_l
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- Ramarks about Whiteker wdels

U F o archimedian  case . In fact A
Y Wewm, wi)) =0(™)  V¥n>o.
:‘Z) SFheYiCal YQPYQSQY\‘\’&‘\‘iOw\S . F non - areh d=d(¥) coduchr of W
! ( waram prin. serie . s T (). A - wnranwi{r el
IO VO \'|c= )
WIT) contains o unique function. ﬂaM‘ invanast  undgy
K= G(Or) . such that +ne value cd'( -4 0) is 1.

Ir is - o A
‘ 0 £ oxs 5"&.
W°(C°1)>‘ % BV  E) e f cep?
' xi'jji:oc«m\

in A 39&%91 ease . d=o Hir  alwmost 20 FSLGCKS v o b )

Qloba\ WWithoker models '

| admissible rep. of G(/AF) 10 = @ -

7 YV pA— C

L ww(flf) = @'w%(&) (\Nt‘k WV s

%_EQPQ_S_"SM Welm) & He Wnique model | o-? ™ in tha
space of  functions on G(Ar) which are veal am%%i«. moderate
(w\\mv\. vQS‘h‘\c.h_A 4o acch. placs) . K -Finite | such ot {houtn.

,_ ( ) )-U((K)V\)(a) V x € Ag, ae@(ﬂ\v) and
W (K )3) = Wele) W

CIn et WG = OLK™) YN VWeww)
(vestricted 4o Siegel sets S)
Pmo TD\rcc.th Lo %Qa& CAQCMQNHOV\,S




| Recall

$(3) = Yo lg)= SMH 209) de « 2 W) )

Fep*r 3§
whee We(p) = 5 FLGEIE) ¥ dx
F\/AF
~ WNg¢ (Coz )z) = VYY) \Nﬁ(‘é)
Theoyem QMM\—HPHC&% onk ) Evev\% irreducible  cuspidal automor

phic vepresendudion, occurs withe mumltipl .‘cc’ﬂ% &(&cHt& 1 i
L2 (c@N\S 3 )

‘ Pm\: o [tha Q,xt‘s'\'ev\c,o;\‘,‘_‘ of é{ofh\_ Wiidtaker wosels |
L d u\n\%mu\cw )
°L FO\W\'U —\-mns%ms —

Fuler _pro.;igd‘ and L= FtunctHons.
T = @'Ttv . w\,‘r\-av\a admissibie ve,pvese,nJmHor\
s each TTu is \M\J\‘\‘o\vsﬁ‘ ( ms*tn‘c:iul {o the Dow\?one,vd‘—“)

one kmws ¢ For almest all v, Ty = ‘ﬂ‘(p.m.)hu)
whaxe v, Pov - mra&a/k\?‘ied. and

\Iut,v(XJl = Ixly S 0< Qv = |

| powea = el

LiweX.s) = T L(meXe ,s) . .

Prodbue:k cokuses. _or :Re,(s) >> O - e ’3&

| heorem Lok =@ T be o cupidal ouomorphic vepreserat

Than  -Lor overy Hecke character. _{X,’.FT‘\/AF — C . the

L-funckion  L(T®X,s) axtends Ho on entire function

and it s bouwnded in m‘ﬂj{.‘,’uﬂicag‘ shrip. and soks§ies :
L{weX.5) = & (T@‘XS)~L (taX' . 1-3)

. N e
T & (X, W 5) -Rraite product




Em§ 5—& T . YeaQJBQ.d 65 & omp Lo .
i § — W;e Ww)

DN ge—;-;wg( ‘{oc:)a)

Detine gg(?\-"(‘s)*z Sx%((’; T)a) ‘X(x)-\x\s"E dx
S

L
T (g W) = SN\NJ(’; °)q) e k) d*x

Lrom  Fha irdmﬂrog. ep. = \Sie\a\‘\(.ﬂ QO evdkink i s eC

( becawnse 'g deca%s (\.O\P(dg.% ok +wo Mc.)

ol

and.  bounde A  on euefj va,\f{-icoQ sfm‘p Q’?e(s) v§w-l+ars 3

S some For  L-Punekons L lre ™. s).

~ Now only werd 4o show one move Haiwg ' )
o) gg\a.'\(,s)= §f(w%, ’Xﬂ®w,{‘, t-<s ).
than Faom Jocl B E. T > got velohon fov L,

Ar
F

X o i S
RHS & ) = S B LED W) et e (X7 dx

FEGOwy) — - —

N
= SA;W%KQ\:;:)a) (X(’().‘M) ‘x‘ibd“‘

F

o= d e (denge o veie

e T e )Y

e n.
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Convexse Hugoram o8 Vel

Notural C!ue*;Ho%'\. : Given an  admissible vved vep. T= (%)/TC\;‘

whan © i+ a.bxhiwov;»buo K¢

N gcessaxy sndition . (for T Ho be cuspidal auOLOmOYFhiC) :
l__ K‘ﬂ“, s) © enfve  ond bounded on  euevy verkical S'l-ny gnd
| saristies Yz Runctional ea’luﬁ%r\. Lir.s) = &(mw.3) L (2. i-s)_

- Converse thasvem fo¢ Glz (& la Weil) -

; I—f T @Tt\, s P odmis.  irred. Yep. of G'Lz_UAF such thet”
2 (TC@ X, 5) s enbre bounded  in wevg vcrﬁ*u-& s+rlp

| ([~ same B %) and satisfe FOE.
|

LireX. s) = elneX, s)- LEeX t-s) | ¥V % Heke choy
FHan: T w a ws‘:idm\ auhhlov‘a\mc refzres@d’atﬁon,

 Exauple. (Nl do loter.) <

Ko Bu: Ko C
! qucd. N
: Kv - rvd-tom& ?o\vd’ & o Lingor ah‘ebwwg atunﬂ
F‘\l’ &'RQ.SK./F GN\) KF'O) L a Z"dﬂm‘[
TﬁmKR)—TQ, g fows [ Py

.dmo\ j'rb\k? L-\;\, N 1.—""’ Tv —_ Tv ‘.T——"'_NF —_ 1, @ ...
' | chavactoy oy - s
= Oo- choy | _ dowwp. - R T I _

NV 3 X*-LTV) = X (Tv R — S

1@ _semi-diveck_product _with _the. cononical __aeton cP \NF

“Tu___wanecked cluoLqM#eLTv _/ C._

> Sv QDYY?.S?DI.\&S to__&_ hOWMOYPh\SW\_—.-WF _— Tv i
LLuvaﬁ'cmo\s h\\osop\n\'l ) B e




|

' Ke
\{ Fv/a\w{ sYM

ZSYNC\\OLY\\-é,
—— ae'(" an  iwwed adm.

GL\Q) « We dusd af\»w‘ & Glz

over Wg
~ We = GLID ¢ We
winm clh
Witk " aoook" wrdstondive oL i
g - Lackor & ve\od-iyxa

: quzshow

To d\&&k TC(Q) is

~  dends b 430,-{* a

31VQS e w‘weSth’oth ") °¥ GL2(Fy).

i $u\‘?e'ru&$?(da‘.
local L-factors and

+o QL and & factor of 0 ).

"F»ﬁn on“ud seres ié’r .

6 M/x — € o et with,

Whaen s s

+Hag  onverge “theovem.

ré,() e awnto wvo-f\i)\'/\ji c

wSPchcQ Ou/cl'ompv]p\\m, oNL Coan wuse

rerv . o—P 6 (/AF )

”

poof o the wonverse theorem: Let W = WW) be e

A\

%\obq\ Whittaker mode! -ov T, \)f_ﬁ{"a Phase Bnckions in W

hove H vight properties. vecontrack the  correspondies

Ow—hmvybw forms  Hom i 7 Fowier coefficients.

@Y \NGW .,\e. S )
Z, W ( ( ) 3) (Candiotade. -Por,a»do.-‘%)rm Y

[

,_Ex_u_._f'-@_ﬁ w\H\ -hun:‘-“onmhw propar’ne,s*) Thz %vwﬁ sum o

can  be. veplaud bk%gﬁkz_,_. . whare

gef‘n@u ]

Y ‘?rachavwi ldUIQ-“;;A(-P(wW\, F. E.

o0 Whikee wedol. )




|
|
1
!
!
|

l@ C)OY’\)@YQ'%UZ (do Sowmge QSHW\#@S.)_

' J

’@ Covxss'af.ﬂ-x " fum.&-—se:f*" c@ ! Se'- ff\i‘u,ue,

(FE = Ttronslatek \»3 the \Ne«dk elemand, )

( alobaQ FE2. . He dtawmlotion of w . & ZQA"ZM\Q
elanent, doesnt  have effect )

Check - gw((\) is  invavigwd under thoe left drunsiabion
b\é demanks ia G
. by b dude e Borel gudoa, Aowp
(%) CE D iwariod  weder W, Pom ta left,

| Consider C (3},‘)(.\1\)‘3) = 3 WG T) 33 K(x)- lK\s-ﬁ d*x
A

= Vo R X0 W o)
F‘

g Y ‘)M&Md' . ot \oc,.a\ § - “{:\A,\\C‘('TOU\,S,

This Wiffers T Lo X! s) bta, o wost -ini’ce(ht \Mon'&
dovs

= K(a,‘X.W,S) o entire, boumded ig euo.\:fg vertical
5‘\‘n? and f(z.'X.W,s)zg(w%,’)(u%:, , 1-8).

~ @ “) © Serk o Mel lin “Honstovm S S
~ 2 funkions  havi A same. Mellin  Hransfoum
with  vight analihic conditons (bdd,-ony
= 2 Lctions. ocan 4o Sams . ) L
Conclusion %w(w%)z-——-,‘gw( )
~ e Lo (gt |

C b o fom
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~ The Shale ~ Weil R_@Pwscd'och'oﬂ
cf Weil | 1964(7) Swur certeunes %w\,»?a.s des ----—

(collected work . wot. @, 17 paper )

H_;_a.LLQ group
bV s & -Fret‘z v::dec}e ovey Kk of Hfinite vank
} ) LN

| k = Y adéle ¥ing 4 a S(obal field.
(Se,he,ro.lis locally wmwd abelion 5!0’«4?)

look ot VxS V¥ =Homey (V. Cy)
Poﬁ‘rjaain dual
Qe.fg. V=R U s s = R

Heisenberg growp . 1 — €, — H(V) — VU~ V"— |
HOU) = 3wt we v, e VF, teCl Vv as a set

Lz(v), $ e L-l U) . H(V) o?eva'tes on L&(-\j)~
(w,o0.1) : ® — (K'——’ §(<+u)) " translation

: (U\.W‘ t): €& (X — t x> §(K)), senereﬁ action.

| “

G\’oup law -
(o 1) (e v ta) & (x)

= < x, WY [ (e, U, 1) @ (M—u\)-\

o= oo w®* ot <Kxrwe L w8 (ke s )

o .ﬁs,,( Uesttz , U+ we®, tde <l ut> ) Bx)

coll this actHon e.

(o0,0.%) € Z(H(V)) ~ HV) - central extension.
. o - ‘(\oJmod‘ smallest non-abelian 3mw{>”)
Commwtatoy : L (w,ﬂf..‘o,) , (e, W ) )
= (o.0. <\A.1,\Lz.> <Uz. u..,)")
F(\N ) - F(W:_,Wl) ‘
we = (we, w*) F Cw., voz.)=<w TEal

(o u* 1) . & —— (x — <x.u®> B(x)) " Fourier traastorm



| Weil  cbserved MV Sp (V) deuble - cover.

i On VY« A (go*ahsexm‘r bundie of V)
3 a comonical symplectic pairing : (wor, w2) —— Flw,.wa) Flwswn,
( canonical 2= Fovm.)

Theovem (S‘l'one won l\)euuwo.m\ ~Y  ROV) has exactly 1 wu*mn

ivreducibl e Yepveserx+m-ton such. that Cy operates via

C:‘—L’ C”

So the representotion P we just wrote down s the unique o,
BV) = Awt (RW)) 2 Bo(W)=jueb@ | xle = id

Clearty, any element o € Bo(VU) induces a symp\ec-h’c. automor phisk
Ck Ux VT e gueied IBO) - Be(U)} 5 R

Conversely, overy demert o Sp(U=VU") (- SCU)) can be
lifted +o oan element of Bo(V) (3:\0»&? theoietic fact.)

¥V e BolV). consider The representation Q“ (o twisted by )
e e“ K —— E(X‘x)

By trheorem . 2 U s4a. U exy U (30(7&»;

wnitory o\)&ﬂﬁm w L wnique Up to <y

oo this Jives o Fm)ggm_\"i?ve,set\:\'o:\-tor\ - Sp(\)) on L (\l) spoce *

Unat & genwine rep. becomse "wp o < ). (0‘ v U)o

i passiig o the universal. cover. of spVy.. descending  down. . 4o (& downle)

_cover . gef. . genwing vep.. = _the metapletic representation

e Ushate - weil - pscittatoy.)

..‘\

- adélic version: Mg,,.CVAJ i -l:i—’ _Sy,(VAk),,, o

Mp( Vi) =2 (V)




Sp\imm: A SP &\).) “C) Toc(\-iomQ Poi o3

" ?TM o S"(]VAﬂ

Mp (V) —2 11— Sp (Vi)

f d 3 o Ninwod -F\mc-ﬁovmq

,‘ ® - V(p) = P(Ua) — C |
which s iavariad wnder v (SpON)).

> get lots o funckions -
Q_Q_ choose v, consider  Tv » — @(GV ).

v i invariand  wader Y‘(SP(V)(\(‘)B.
—~ 'i'(ﬂM‘i& veladed o Oucl-mmYPNc. Lorme.

& Leon- \)uﬁvxe_ (®r R).
Gelbact C oy Mp(Z\),

>

© 1 — & — HO) — v =VT
i Y

| — ® = HW) >V — | 3
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* Details .

nd L

Definition character of 27 order  on a locally wompoct

abelion  avoup G is a codinwus function  §: G—C"
st y) R S(x*%)-f(}(}* f("é)—' s bimuitiplicstive

on G« G e Jlxex,g) = Fop Tlxy).

Jix o) = W - f1et)

i Why ore we iderested in Thase 7

JBO(V) < Ayt ( H(V)) indax R ( AlwmasT , vt WYQZQ

se B (V) {w.t) e H(V), w=(x.x*) e V<V~
(w,t)s = lwe, ﬁ(w\.-‘\:’\,\ 2oV ) sér am HE)
QO & SFN) * S = (G¥)|‘ —‘\,:"(“)'Nk Liag (\3)’,\-’\’—

Condition For  s=(c.§) +o inducr an element A BoW )
(Wi, t1) ——= Cavg, Jwt)
(w2, 12) —— (W, Fiw) te)
Wt (. to) = (werwa, Flaiw) tt)
— ((\.u,-rv\h)@‘. ‘S(\»wwz)‘f\w.,wz) £k ),
Need - Fluo, wad): §lw) § ) -
- = Flw W) § (wi+we)
Cie [§Cuswe) )T fw) = Flw W) - F(we, wae)

"——“?55‘ is o charocter  of .,2‘\6 Corder . (-?mom e deflw F \:_
e | — VN — ..Bo,(\f,),_r%?,,-ng\l—)_:—:_i e
.. (o §)l=—0C _

ke g = jo=A) _E_mcka;_p'q V=N = AV ARV
- (from__ )

Got) =3 (o gt ) =8 (0oioe, fele) flat),

. (0‘\ . 'k‘) ' (Wa, s 'ﬁi) = \Q-LG_L,_ﬁ-fA—(\M)-SZ‘NG1)\) . e




| Mmmm g e Sy(v).
(%, ¥*) —_ (%, %) (“ %\
¥ 8

w0 VTV {S-»V-——*V*
r VI —V ., 5V —V"

Y 1 c{
> K © ) symbolimil\\ .
-4 o) ,

intevpretotion (v, x*) —=— (- x‘ﬂ.‘ X )
m

\I\)e\’\ elemertt w

! * - . -
VeV —2—— eV comniealy dwd o VYT

E3

Defina, ¢*=KM Y) T vV — T

S

- {ﬂﬁ O("

NG 0 (30
.‘ 1 - -
. ¢ D/ A 0 In -t A\ c v/ 4

) '>“\|t\'\[‘\€¢‘(".'L fovim PMC&S on involurion  of mu’mmrp‘--dsm.

* _’\Z.
g := W * \)\)—\ = (6 @ )._'?‘J*v* >v.[“\)’ﬂ

hY

S S X R
Check : N) = 0. S —— © 1% QN '\i\quJk‘*‘(Of\

LCogt=Id & oe¢ $HV) & o' -0=13d. 3,




3/21/47
SpV Y- L Shnplectic trancfocmotion on U U7
o = \x i)) e Sp(V)
Condition  for (7.§) € Bo(VU) tn aoxplicit Horm.
Lol we) Fo T () = Fow.w:) Flwo, weo) o

soy wi = Cue, W), i=12

Let  § (w,u®) = §luw) <dy, -up>.
x) becomes :
' wrvz, W - w*)- S'(u. T RS NPT
U Y, (rwa)py - Sy =gy U Y. —Uefd
= KWWY, Uefrusd - Ky, ue DT

= (W de, W w) 5 (ww™ ) 5 (2wt
= <Uix+ WY, b(z(f)"\kz? B8 <W .Utz*>q
S WY U > <we 0, —wp >
= Ui, Wepd <ok, U Y SUSY L W8> <y, WD
< W L —wD>

<, e Pk > US> < W, W §Y* > g,:xw—;‘*f@“x

f

Ltk <-WRYF, WD

.- (Mn;%‘s& > <Ml . 6\(*>
= <MW, \Azcx(b > <U-|Y6 . “2—“) (‘( 6)-‘(*0&)

8‘-51‘)(\( g)’ ' :

e § Guave wifaus’)- § (wow* S (uz wa* )
= <u‘,mu@ > <t YS* \Az )

Wyrte. G(UL) - _,_3’__(IA,D ). .\r\(u."): ",(0. WwW¥)
(,bo‘\k wre okaur.. U? - 2:5S ,,ovdm.)
~>  glwrw): qur gt = <w We B>
R+ w2 ) - )™ W) = < wfyes. w™ >

let o (n,0). w;=(ou)ﬁ

= *S (w,h*) = a(u.) W) , . -



- Togethax, we 4qek:

i

§luw) = ;‘:(m-k(u*)- <vL'Y,—u(3>!

whare (W) is associoted witlh (3*
W) s ossocioted with Y&
a sameinc— hom:mYPWsm Loom V -\-o AV

sam&no ‘«wmmqimsw\ Low V H V
k ‘a'Qw\mQ.*'f\c, . a a }’\_‘ h*)

. (h\nﬁ 4 the time., Z:V — NV v invertible, then

Sluw) = <w, Zuxp’ > <UL ZWIY T Y <ut Y wg > i
The ﬁ&i:\i hend Sidee X o Lovmula | which aivz_s o
( set - +heoretic) \‘\-F-Hva, of B (V) s—_-? S\> an.

L g

| Eio\c This hF—an is & amuirlrwmomovphism. <« Ccheckable

( Toed 85(.‘)\0.\\.0&10\'\.) )
= B(VU) = Sp(V) @ (V-U") when R is wwerkible)

Cin semxo&, e are lots o® thar. of #
associated wiHt o symmatric kpwwwv?h-w. Me Just

preked 4wo chars in &) )

U K (a0, V-V 2 ) )

- | Remark o ). wmade on (lbl‘n) To chesk v is & hovwmorphisw

when W is & vector spac ovex " char(k) + £, and ‘v—“‘"v*
Voesp(V), r(e) = (o.§) with § of +the fom 'Xf
where. “E N —=Kk is_a quadratic form. (0 ka() -Rxe&)
> frxes tha Quodra‘hc Fovm  n the M‘-hna
O proved - by Fvue. '\’\Muﬁ\\/\
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 Voviws  Speotal  Liftings

im <>*=(°‘ ° ) e S(V)

*® -

0 o
then take - ‘S = 1 trivial. !
Se:\' o \\‘H‘Wﬁ do GL(V) — Bo (V)

do (0) = (Ko; ) i)

2 T = (o -Y"") v V—=s V.

Y () (Like o -<Fom‘\\1 o D\)e\{l elemeuﬁ.s
Han Foke  F(u, W)= <WY, —wrtTI> = <u-wy

get o li-F'H‘rS, do (YY) = KQO ‘Yh‘) <u,-UC‘<>>
0 g -

Y
&1 G) @-V “’.\T. ;Y\v\k F)
o A
Then take S(u.u") = < W, Z\L@ 7 (\S 2 s inverhible.)

more  gemerally if {3 is atodud o f i.e.

\C()w%) 007 5(3) = <x.4p> ,
so affach . : V— CA . char. ot 2 ordx

to (§) = k 1B (ke § o vave me
K ) 3: ) pavometey ) . L
, K‘.‘-) , __X._,?__-\Ii —_ \)-‘ X=X f,‘._«_(_.sxtmmd:n's,,)

_____odrochad f\-o.__'g' N — C. “chox..__of-*.zd.,,ov,dnx_-_

. Hon .t (50 _?_(__(:JY:__,%__)__:._,.}L_) | ‘

’\‘ | Y= Y‘f,_;, A2) ,ﬁ_“_-trﬁ_:_:-)'.d-:- rea{ aw.Qna +o le eiem._




| Gl To 1ift BU) ot womelizer of ¢ (HV)) !
W Auwr (LW

n

) M‘rw\a&f’“oﬂﬁow Lo wonvendion ) ( we we Yuﬁh‘k action. )
For ony seBV) . 35 ey (L) wr\.‘v\‘w\t adomorphisin
s, )T = pliwt)s) ( s=(a.$))

\

e(ws, t-§w)

<. x",t) = (wt) Cef . 34T Stone -vow N.)

S(‘\\SJ‘L = 7\(5‘,51) ;; §.;,. )\(_S,,S-.,) < C(u wc’jcoe
i 32*‘ o pr_\._o_jer.ﬁve vmi'\-m5 lg_?vesend‘aﬂog on LZ(V).

CExplicit |ifHings

® s=1 lelc A= VU BU) = SpV) — |, )
o~ sz 01§y, §.a dnayr. of VeVT
.~ e((w A)s) = ) plen) . wen s= U §)

Asertinn. 3 5 € ULLTCY)) st §7 0 xm1) § = §x®) @ (xxt %),
3veV, \:* QV* st ‘\:(x,.X*) = x. ViS¢ v. X"

; = 1%, puax®)

I velotes 4o Hosembexa ommutetor veloHon, (et. 3\1/97).

I can take S-Q(VV")

Cotespandingly sn hose seciol Lttms . B € (V)
TR (FE I
S ' W a

CLer da(eo § — (6 e al” §(3°0) d(i‘)-hddx
Check () - (LXX)( ;1 1)@ |
| U elot, ) Lwd 77 B

equi\soleudrl'a, . Gelw) ¢ (xse, X¥o'™" 1) B = plx.x®1) Rakot)§ 5 ),

Q-H\e_ Tocdw \o(\s Lomes wn Fo Pmse:cvc the L= YW ‘ .
Ve g:ﬁ(d) (s wv\‘\'\'o«\j on L. (V) ) ) o . e




|

LHS -

RS - a'»(u)"é) (x+a)' <‘ﬁ.x">

3[26(97

Evafuafe. both sides o .
)% ( elxet, ¥otr™', 1) &) (3

<

= l«l* & (Xot+ gou) - < gk *ott > (f. 3/17/47)

< WwE 3 (ega) - <y x™> . OKAY.

|~ x=-1
&) S= o -X <UL =UWS
(2 ), )
! -3 A .
= dols) + & — (Xh—é\leiQ—w“))
&£ . Fourier ﬁums‘@owv\ & & - ﬁ"“b"arﬁ'\‘&
i bt A o intriasic c‘uavc\-f“'V\, (:l'\\e doiiqude aLIVE C2acels
{3) to (£) E — (\ — § ) @(x)). v e VTR
\-F. chev. w{' Ze ordex  ow \[ ) .
(west of the +Hme)
" U S
Remark | —= V'V — B.(V) — SpQ¥) — |
‘ Ul

* Have an  explicit Lt
for elements in
« Will have othex models for e
the Heisenbery wpfesuj:wh‘w\,

big el QN)= ? (: %) 4 ,‘\[*_'z.,'\”

open subsel (wt @ subgroup ')
(V). ‘ (We are acho\\\% li%ﬁv&f’ a double
wover  of SPC\T).) ‘

24 A <V . A a closed subqp
2 V. redize f n o spt o}

_Q\m‘d-ions ow. v « v* SQ’\"?F\{(V\%

Yronsformation laws ‘GDY VAN A*.
Then . will. be able to _Lift_ subénw«? A

Sp (V.A) € (V)

(ey V= Ac. N=K < Ac. ..

K: & feld. | p presexves .
qlobet elemests, blah bleh blah, - .
when vestvicted +o Sp(VL ANl
hove o Lifhing . like blak blah bleh. )



P.S. E\;ev3 clemernd o (V) has Hu fovm
% * ) O *x . 1 *
( o { ) ( * 0) ( o |1

PSS, Compove Ho liftmy of product ok prwduct of lifing,
 hwe o 2 - woycle. blah blah blak .-

Prod (o Chack) & 3) . Need to check: _
) £ Ul ) @) = Ulww 1)t ).

wu:y%\mr% oy Pmsec{ive. Fixed L*-wvorn. cloim: dowt offer Han

S +f) = (1 B )  whare {S aépam n
o fooy) - OO G = <x 4>
L= U cu, W+ UL W)
CARA)(B) () = Ulw upr v fw) B
= flw) <x, we + WS 5;(&;4—\.&)
= 'E,Uk)/' £ (x+w)- {(X)-“ f/ké* Lo, WD Rixan)

o ms)Ze = ot <uwts (B @) G
S e <x Wy fsuy B (%) OKAY ).

P & @) : Need o chack | .
£60" Ulaw.0) &0 = Ul (E70) ).
®Hs)Elx) = U ( WYL -urs <uL-wy) (x)
= WL eW <xL =uYTTh S B (xkeuty) |
d:’H)(RHS) B(x) = \‘(|-é' S<u\,-u"‘>-<a,-ﬁfi‘">§(a+u"r)-<'a,—xY"“>d .

R U U T U *v e e e e ‘X . -
& oo ns) 2= Ulwwr. o) ({\2’_(\') 5)«) vy
= < uw*> @WE) (xaw) L |
= <ewy |y S BE) <z,=0wY > dr )

v . e e - R e
One wmeore. +hin.a . de () Pm§ex‘_'v¢s.m,+h,o. L nom q.e.4.
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.Eo.m_s ® qlobal . Vg U =V © Ay
W 3 lrFt-imt £ SpN) say Y.
;2 3 L’ (\JM) — C
@ VYV s e SpNV), @(‘r(ﬂ?i)‘ O (3)
{ %c,woq.,: " Poisson  spmation Fovmula,)
Kt%‘ s= (o) ~ proved by PSE.  mow we puk Ha

sHuation m wons a}wml cmu.)

CLet QoY) = i((u ;

Y §

] {) € B.(V) ) YERAETE

! - E BN -}
e (28)= ()0 T ) e
! Y 3 1 Y o 0 1

i

(&)

1R _write

(orresponds to " big cell!)

iFo(ow%5=( ?i)‘ -g) er(\)) 3 can be written Qs

S= t.(f) - d,g‘(\() %o (£2) W\i%uxef(uy
whae  §r(w) = § (w,~uay™).
f2 ) = § (o, wur'). o

(check ¢ comprent. T owponwd 16 awstomabic Fon @)

Se, oassume Hhese..

choy. of 2° ordar,

Consequence . P V=== V" symmetric homamovphism,
vwon-degentrote  in the s’mmj sense. .
¢ € s atftacked 4o £ - V— Ci a char, of 2% ovdey o V
e §: Vi C,° by = §Gwret)
_the S\/mmd'nc \wmomovph\sm 'me V. +w VU akoched 1o -f
- ,.,.ts*Af

'\’o__({.)___& (fi_i_ _,_'E_)___m_:hnc_wa.a

W ) = de () e (37 de (=) by st el £ udi= (Seo)
- 1 vject down o o _wowponad.

w (&3 ) (.;""> (6 "*)

@) Frw B). we e+

-,-,.'bo ('?) = . 'FJ_) ...... d.o (fj_l_*jcu@z) ~_N\(\U€/ *Fl (\A) = ‘F(Vv) ....... —_
e - 'GL(U»):.‘?(,\A)




“\Nei\fs Than ,Z.

 pgtatien ) Y= dx)

- Combine ) 4 &)

., We SQ* s
do (™) w(§') do (<) = +olf) dole™) ¥(f)
S e (£7). do (P )= do/ 0™ o (f) date™) to(f )’

3, symplectic gnoup.
e ) ) (Y*) |

9

S Rmk. We wyite down Se,nqmi:o

We just wyote down one of +ha velatons, namelﬂ 1.

L DO b Be(V):

3 YY) ¢ Ty oSt
. ) BE) G e bl By &Ly £T)
Apply v all @ in eithar ACU)Y oo U(V)
(W) = Y§) §F0)° (do( £ 8) [x)

Y(-@) £00™- ‘E’l EKX?) mej P = (> ).
(RHS)§(K) lel=. (£o) & (g7) ) £ 8)° (xp)

& @ &) 56 8) @)= fip 16F (BEIE) (ye)

=+ 1e1*. fl-r) B(g)<z. -yed> dz
v

o (RAS) B = el Sug,<3,xe>-o\a’ggi_-__z_z_-éki)-ﬂ,-ag_z_di.
! v

L™

i n

v

= et S <Y.xp> dy S fuy-2) 8(z) dz.
v v
\e\ (Ex4) (xp).

| Conclusion /Thesrem I Y($) € T wb.
1o (Bef) = ) )e\‘-;g E wwe goo= e L
shohend. S =Y (F)- 101F. £(x (5‘) - .

Q»%. 3‘-’ emﬁ‘z ovet V lR

Y({) > quodretic nupma\-‘% \owJ H\\ber& syw\boﬁ -~

NS enwedey T.Locac.Qx tn m@h‘,lecho a(\pu\.()



| Exevcise

Suppose

Y, .

3/31/97
Fvomm Q) own 3 {28 /Cﬂ

(o f) (ou. i) = (03,‘(:3)
Yo Ys » V== V

r~ ’5. - Sh = >\(S..S:)ﬁ§; whete SN& = go (-Fn) &1% (Y ): %u ('FiZ).

N

(sn.52) :+ 2-coeycle . +adc.wj vabue w Cy .

~ 4y o deseribe N in derms of Y (s

Hink. Fiswa out: :t\:e('("|) &',o,(Yu)"Eo(‘ﬂz)' '{;o(‘?m) gx;(*h)- ‘%;('{,92)

Use

7
U
r

= W(s.%n) Eh) DY) B (R

velodions downstairs . then velte A to Y.
VBC*'DY SFilcQ— v : POn'h‘jaz'M dual of V
U
closed subgroup f"‘ =1 tTeV” <3.E7>=1 vl

$ € L'(V) . produce
L— O (x. x*) = S§(x+§)<§,x*> d%,

K

Fowrier Yranstorm of &x = § —> D (x+ €). gel

O(x, X*+E") = O (x.x*) VYi&er”

S (x+E x*) = <E~> O(x.x*) VEel

Or O

e

Call Z :

V-'\j*,we have F*FLCV'V*
O wed) = <-E x> Bw) = EOw) Ol
(w= (. x*), A=(E EDHel=V")

V) — H(V ).
& +— O

To get. back . & From ©.. we “'PPIY the inverse Fbumex -hroms?om

dx) =

Q (x. x*) 4X™ (— B (-0) = @(x))
e

- 18] depends orky on m wle VYo )
= HV.T) = {0 shobies @) st 8 o dx d¥* <00 §

L Vg
(V) = H(v r)



Bglcchns with the Haisenberg v_epresewtacﬁow
- Goals :
1) Get a fomula For e using H(V.P).

®§\2) For a | nice subgrowp  of Bo(V). con lift by “eas\{ formulo”
'3) Lt the Shale-Weil vepresentation over this nice subjm\,«P

as  an ordinary representotion + a homomorphism
(V) — € invaviant wnder the it of this \r\ow\omoy\‘»,h(:w\.

i
‘.
i
!

'(L-r@m%. | — & — Mp(V) — Bo(U) — 1)

\\H{i\nq U
s Sp(V.T)
- Clossical exauple of & MmEmrphiSW\/ Linear functionck
L2N) — C.
Vﬁ_ Na= 30 Aﬁ =2 Vg He quotiewd s c‘)‘k.
0. © — 2, P (x+E) <E.xX*> !
eVa .

P(V) — T s defined as & — 0 +— B(0.0)

: RQO&\\\{ classical a.XaNp_\_g: . V=% € = Q
, § = -\;\- @v. € Lz (V/A)
v finite : chorocteristic funchion of Zw . k

-NX* =3 Q\)

v infinite r @ ,
foke X = (X, 0) we've \ookiv\q ok -

o (e 0) L x*) = Z, IR TSR D

| Weilll vealized . H(V.T) © e spax R ocdelic ©- —Fum-Honx;
e | owe s Sp N P) = SL.(R). _in tjemmo. - Span CR) &au{V-‘, n._

R Bl




4/z /a1
NV 2T closed Sbtbgrowf. , Lz V) H{V. r). :
E —— D(x.x") = S§(x+§) <E x*> dg'
P

= 3(x) = \'5 D (x.x*) ax* ; Fronstormation Hormulae
A £ © e HV. )

Heisenberg v_e?resdx\tgjm i the model H(V.T)
S0y (v, w. ¥ e H(V) , hen
| (e luuwt) ) (x.x*)

= ) uw o E) e ) <E x> d
-

= S E(x+Fru) 1 <, W <E x> 48
Y

=t <x. 0> O (x+uw . x5+ u™)

bimL\.o_ ( G‘\u,b\*.t)e) (x x*) = 1 <x.uwd - Olx=u. x"+u")
T F(txx"), Lu.\A"‘)) B (xau, ¥ +u®

t

|
|
| R
Define o su\)ﬁmu.? Bo (V.T)= { c.§)e Bo (V) + {(&.5F)=1
VEel, §°e¢D’  and o preserves U PE Y

~ St have a projective vepresaifotion  of Bo(\)’) on HOV.T

Bo(v ?) -
\S*one— SR Nwm&mx) e

300& "c‘nwﬁ. 1 __OMice -?ovansA_g\ve,S-._a Sw»uvu?. rqr_esevi‘cchow

of Bo(V.T) aw H("L._)_ﬁ_msi'&aak_ef_o._ym)echw

EUNURRI I QN

2. Yels) o o kuw'i‘avn)_rwfusma_ﬂm . Yels)o chs;) = Yelsis:)

Fovmux\a Lor \\‘?‘Hna Ro(V.T) 4o a__wwﬁx\j_xqmseukw\:t
R B, D) e WD), I
. s= (s.f) € Ba N .T)
|KY\~K53 0.) {x.x* L._ﬁ ). 0 ((x x")q') N
Need + chtcdk:.
1. Xrls) ‘:vcsewc,s L moyva_____liW V) - (easta ‘o see '\'Ws)_

\J(( 5?\("1?‘



"3 v.hs € \’\(\T.V). e pwvothdor 9--§wdw
4 Y\'akk wommutatoy veloton fou H&ise.hbetg Yap'fésen-ic&‘\on=

el e lwustd) Yes) = e Lwume, t fwuwn)

Chede.
3§k § K+ EY) Bl (ouous) &) F < -x> Fex)- Olx & ).

Sine g, =80 = oo §eE > FUEm e tuom)
CRLGED L (e x®))
S s = foox 5.5 FOEEe o) o) FLA§ ()
FL (55 e, (x.xe) - B, x*) o)
= Jx.x 1 <8 X7 B xM o) = v hos vV

4 NTS: kp(u.u"_ﬂ Yels) \L))(X.X“) =(va Rliuuvtis,  §u u“))e) (x. 2
Ihs = Flooo tuus)) (e 0) (xew ¥ w)
= Flou® (uuw)) {Gouw xFeu*)- 0 ( (teu, 0+ w5 )
vhs = §ix.x)- ( elwum) o, fww)) ) (k,x")e) -
= f X 9 [ ow s ut) ) E ()s. (uw) g ).’J)‘L(u.u\’

4

2. NTS: Qc,.\s.) YelS2) B) . X*) = (Yr (s.sa)ﬁa) (x,X%) .
| Prns = %,(x,x‘)- (Yr(sne) ((xx“)o‘.)
= . §.(x,><*)‘ §>( x.x)s) 00, xN o, 60)
= 2 (x.x) By wm) = (¥e(3090) (L&) =v.hs
( (. )V (@ )= . fh) with & =0, §3= ) -

- Now - we . aive,,,“o\ ~ Uinaow -?W\d-\'omq h +hd’n'v\ul\“ :

8 —— [z@a =0

r

axtends  Hus o H(VL.P) (\»32:\',0. Linsor —F\mc-l-iomf o
' Lt e sonse of  dishribution.




se€ BolV.T).  +hen

| (r08)(5)ag = | B(5)dE
r C

= 9 {0.0)
| If owe thinks oboud Yels) : L:(V) — \:Y\I-) e

Yels) preserwes +has subsgau o% Schuvoviz  funchions .

i REMARK. Weil said 'Hrns s @ deme,valizcﬁw'ovx N

¢
I

, Poisson s.umm\ya-hum Toxmula,
(o oy Lo e Y

; 1 o \\ Y o . /}5 -

_E_&&M?_\L ‘\/—/ﬁ R globa] Giold . (-eo\ # $1d)

| dingV < 00 then \ Va. Un 2 Vg

AN
PSE: 0 m(g) = 2 8(&)
@ xe Vi §eVa

Sg(g) & = S\Yrm@)g)dg
v r .

g ( becm;o_ § —n O Yo (s) ) \0.03 = J):\O.O) 9{\ LO.Q)G:_\)

¢
v

).
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. Sb\mmw\j, 1—-—*C1*———-‘-’ H(\]’)-—'—"\f‘—\r‘—" {

| — & — M) — B (V) — |
R/,\;e;g% U D) -
T N QL) B. (V.[0)
Bruhax clo.wv\»'(,ox\"\.'iotf\ (£ GLp) N At\),

e (0T) N G

6 2 A '“\r\axiw\al -"OMS“ § = 5«‘ i §-
X v \\))
U* = I[; Ud o{
Vot

~ U-AU_s G

S

g cell (S (U))

T Ledb in V. ton defin Ro (VU,T) <€ Bo( V)
- have & \q’evw.\uu \1{"\-‘”3{ Ba(\}-r‘) = MF(F\).)

M divia) Qxa.m?\.&” A s v . ¢a [\,: (D) '-\/-.
 Whet we BAV () | RAV.V) 2
L0 BJAV.N) . AN AN =1(0)

= BV, V) ={s=wf)ecBoV) - o V- (o) = \~lo)
L, ond Lixo)y=1 VUxeV \' > do (o).

= ¢ = \yx 8). _ _

L) = flo.x) Flixors. (0.x9¢) Floe, Co.x*)) '
QXeYLISR <x 7T

D Yoyl dele)) = &o)

. . . . . I - . : *__'.va-\l.

Progosition . Let KL,(\IT,T)-T{(c_{)C—QAV) cBo(V.C): ¥ })fl ol 1

. D Pr—s T

Then YolS) = Yp5) VseSLW,I)

ord  the m:dulf of V/Pl—-‘VZP U — D ae e%uaﬂ f}
o Y13 -



P, s- ((35) 1)
E Yols) = ‘go('Fl)' Otol (v)- 'i:: ('FZ)' . wilve
| 't“o('?\)v o) € B (V. 7). ( clear Trom formuise )
Mso. “Hrivially " E (L) = el ($0)  1:1. 2.

(from +Hin @efn  of 4+ VifbHwy )
S e vemaining pord 1zt st Yeldie)) = & (V)
o (W 3)oy = I\ 3 xrt™), |

@ (e () B)w) &'(\()4\" x) <-x®
o (relar () 9) (x,x*) ax* ¥ o/
v/

\l

* - - %
<-%.xF> 6&75“( = XY i) d X
Vs

‘ = [ Yy 1 <-xuY™> Bluw, -xy" ) da Q= 1
A 7
P

(l

" S <-X, \AY")&GS S(u+E) <g. -KY‘-‘)dg
Vs -

\\{"'/r*\-' Sv 2(4) - <. -xY*'> Aa = ]Yv,,/l“\" %(—xx*'{

| \ Y l—

I

Stz both  opevatoyy. are wv\j‘l-avs%, M ove o?'?bb o \m:"!-fve,
AWMLY . W) =®@) and pm})osi‘l-iw\ (5  dond . o .

“Theewem® — Let § be o chovacter ot 24 order such that
@) the .SYMW\Q“T\'QW homoworphisin__ QV——-’V** oabrached Yo ’f B
e XS am NsowovpWRSWL

S TThen f.(‘f)’i.l_ - —— . e

This__theorem__5 _followed _ From__the  wext

| Theorem {751 (7§ = (874 st X YV ===V -

Let  $olw) = Lo ur™) - §lwmueld™) (hfos - $iSes)
Then foo s wonMﬂen,et,&'l’gf_r.;(ivma_ﬁse__:fo, NV and e
1 have_ o weycle. rel.xﬁpﬂu-_”:?o(&)v"(:&‘é’} =Y&)- Yo ls") | . .




4/7 (a1

(&)

(o, £) (o4 = (o" %") !

| s s - & I R R A}

. Standord {ifhings s = () de (¥) - Hetfs)

| S = do (f) de () toR)

| S = @) d(Y) )

§=> i them o My QAR

| L &) do () qu(ﬁ) L&) @) qu(ﬁ)

L= A (s..82) 'L‘o('el IE fko(Y fo(‘&)

= () R d»w)- Alse52) Bl do(y” ) + (£a)
whete = £, f=4-4" fos 2 'E:..

. Sl = Flo.wy™) %’(vu.—wx‘Y"')

Thearem A(se 8:) = Y ()

anf_ Prpp\\‘ both  sides «f (&) ‘\'v & 6/8(.\})

- Rus. N esesan. T oY) ¥ ('F4~)§) (x)

| = Als ) fiw) o\»w )(“m 5)m

; =AGes) f:00 Y7 (ﬂ &) (-xx¥"") )
‘ = Alsy 5§00 Al : S fa)- TWI< ® .—x\("*-‘> du
v

s (& B &) @)m
= |Y|2 (£ @) dox) 3)° Cexy™™).

ie Sv (S ORI <UL -xY 7> du

fl

< yI™ Svn‘»hm- L& () F) () <, =x¥* s du

\Yl S -H\M I]7E S§(«n-<u.—m"‘*>-'<u,—xv“*>

. N VA - dv dw

)Y\ l‘(\l" Sgilﬂ —\: W < w =Ty Ty < - XY T Y dudy

. 3‘@-)(x + T 3 . Sl o
= 1§ \eo\ ) _.M '” & £ Y@e) l(% 43\ Y Y )en) dv-

e

Pl

gﬂﬂ A ksl S>)-~ Y ('F‘.) e Q)\)Q_Y\j'W\AS QJ\SQ. Q&V\C@“QCL o
© oY PNLEITRTH “( l : lYl_i_._\\‘J' ‘e \ Y(‘?o . Y/




'
P
¢

\\M\{" ‘g\= chavy. of Qd ordey on N s.b.

@ 5le =

) Thae s\/mwe{ﬂ'c \f\nmowwri:‘rdm P V—= 1V oattadwed +H §
induces isomorphisae (V.1 —=— (N". 1)

Than  v(§) = 1.

k. Produl @ sitmgton n BO(V,Y‘) w/ "F"""Fo.
Sine we heve a genuine represerctation. vi£)= 1

Application.  Lecal reciprocity  law.

Properties of Ihe symbol vif).

& locally C,ompoc;i field which is not Mserete.
Yook G nontrivial additive chavacter .
f— & — HW) — V-V — |
oLk

| — CF — HEN) — V-V — |

|

B(v)= 3 (o.9) + = . quad fow 3
Ceh ez = § ivoviond wedex £-17)

L~ YD) Ry mnolnﬂeﬁwm-h Juod. fom fon V.
LR = YD) = vdD
2 yihoh) = Y)Y ()
3. 3 hyperbolic = vy =14
0. Y depends ov\% ow i iw\ajc of ‘S it Wit ™™

WLR). | o

C§ m wots ke + = )
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R+ Local 'S'ield . char (k) # 2.
AV ‘Sim*e d.ime,-nsmno& vector Spacs  ovay R
Y. B — C pontrivial odditwe char,
| — R — He(V) — V*NT — |
A |

| — & > (V) — J«V° —> |

Bo (V) ——"—7§p (V) 4-liaor wﬂcmvyh\sm & V-V which
preserves  tha  sywpleche Towm .

~ Y('E) 'g‘ o= d.u&xam&a _gtumd ";ovm on

dﬁ.,? awds  ow \‘)

_ (_EG.;\() Fack Y) dzpe.w?ls onoaa on ‘the isomoyphism classes
oi tha {uad ‘S"nv'.w\ 5 (by 'S\MC‘QOYQQ){“;).)

Bt (o0 %) = Y (§)- Y ().

cf. Scharlan = Witt  qroups R. Jield! char(R) += 2 N /&
2 : non- dxswc&e guad. Jovrm.
(\i\\\’d)l’g (N, %)@ (V:z %z)= (\Iu.fk-)@(\)a %ﬂ.)
= (V2 4.) = (Vs. %’s Kmnceﬂo&iov\.)

- : - hyperbolic Hforms = Xi¥e + - -+ Yan Xon
o qued P § has  Ha pr\opu*a that 3 v=o0, %L\)L-o ,

=

we coll - § i \so'\'rb?\c L ] -

I§ it cm'\- be, dumo.. ﬂuu» we.sqa % is omso'\-ropxq

Fak. o § : Rv=o A =0 =D_3 WD J (W) =o. \
' g W) = 1. -

S hgpeselie. R



Wirt growp Witk (R)
=i geneyodors «  won - dagemavate  uadrakic Jooms. j

¢

velokions :

is o\wa\?‘r\"(,m classes of

[%CX * [%zj = [%\@%23
‘?\3\70;(\399.)9 = O.

. T(‘}) 0(.Ue®‘f\ds OV\Q:‘& on thae imo\éa, < f i Wittt (R). e
Lemma, & h\navboo.ic, = v{{) = 1.

oo maV = 2
N —L—»\i
V] Ul

P ——7

§ - N — ('-\y

3 9 Q;.ww .

§ = xv. Need 4o show Y(-‘g)= 1.

Ve 2 Ve
ok¥oches {5
Lraink vepl Lsamkatrow <oy = L

Now V‘%@ﬁ.—ﬁ—*\f’k:-&@\%

- (7o

aktadhed o ﬁ:x.‘(z_)

Pik P=40l) <V —£—- )ok =1

So we have the

Properties of ¥Af) -

Fods. + v§) €
v kR=C,

sitwodion above.  done. 0.

M

then YUEY = L Cproved. )

( Spl(. an) 0 \—covm)

_Uboils  down o Fwﬂm ‘\'YW\S%:WA ol *'ﬁ \Jau()

e R=ER
[ IS ..R.::L‘]:A_‘_mFr gﬁn(‘ﬂ'ﬂiﬂ.i_.@m’n“ S
e = ,_\*’,(30\),5___ M ?B R
- G = Udset§) =A)g - Y (3% -
—_ \-\\\bnxL \\mﬂg\jv\bul dqisLL:S) e® '/(_&:)z
L 1§ 5= Y\Oym,_,'SDm__.o‘?__,a,__fEmﬁm\ division aqde,bra-,_____

thon V()= =1 S —




afvifar .
- Recall:  propexkies o8 YA§).
& Qocal frelo §: von - degenerate guod Form.
§ = worm -S-ovm o? o uaternion d,t\n;\ovn o&ge\afa /R
= Y{(§)= -1\ ( §—x.—axz-bx:.+abx4)
(i (ablg=1 = y(§r=1)

.?.dm\(.V)
Conseguence + ¥(§)7 = (diseC§r, =)~ ¥ (g0

. Recall

(a.b)ﬂ-—-l = (ab) (- uat . alg. jom. by Lj, =q 5‘:&: r)=~ji)
splits.
= ¥’ -ax: —b)(sz"' abxf is \‘so+ro?€C.
= ~ax7-bXs + ad¥Xs s Betropic.
= X - axXe - b)(sz is \'SO'i'ronc.
= o s a norm i B ()
= b 5 o worm (o« &) !
© Qxey -

% ®: nwon-arch locel field.
() = gy f%aw o)

S\amboq,.\co&\b%

whare atw g) = Sv\p(‘g(x)) dx — " Qomssian swm"_ ‘

| Q N (x) W) d'x = e(X ¥.dx)
= g \Y («S(x) K" : Y,

Me V. wmpoci— opem. suﬁﬁuex\k &wje_g

= 2 mm) T el e

Hit, S dx S 3 (¢~ v(\)\\«ugaau) d\r“—w—f— st '?wdw“

- x§) e Svémdx
Thun toke P = chor. -Swr\d-\ov\ 'E‘V \-' pmoﬂfl. Lwov«ﬁ\r\ L




The. Metaplectic Double Cover.

f— € — Mp(V) — Sp(V) — 1. -opollogicall ext .
Y/ Ul I ,
f— pe — SPP(V) — $H(0) — | Weil soid
aQﬁ)e,‘o'vmo et
. Op V) o ac’mc&@j a group schéme.
y % AB) | i AD-BC=T L
| o MB=BA  c'p=DC |
i Sp(V) W wnivationsd
' (ve 3 o vokorol cover. = yokonal peoivds ove dense

s SP (V) becwres a Lingar aﬁfﬁe%faic :}Mw‘n / <

L Bur SEC\T) s wot R -vakional poinhs K lincar 0(13‘2&770& groups;
s oustence has to  do with 4w —kvpaopm 4 R

: V/K K abbaQ' , ‘F,Mﬁ'(’. dimams ool :
: Sp () /& s simP\S vonitked as  atmy  Clingar) RQ%&EV&AL 3P

P\di,\i}’oi—iow
f— & — Mp(W)a — SN — 4

{ — Cf — M), — SOk — 1. Vo
toke +he veshricked produck -
| — T =1 W — A — 1.

1 — Mo

o[ $*0NVa) — $WV)a — !
' Ui
B- L~
veshicted poded ,..,,.ﬁ_w_i(’_k_,i, . SPN)K , o
with Yes?ed' +v Boﬁ (VK‘,VK\.) nse §PKV= o &ﬂ ;‘i\j};*wf; ped.

) Q\mu‘\ iv&e]w.ﬂ elentst  dmat Mt\&wkbm-_.____



DS

i

Steoresy  +o constract

V) -

H

Mo ) s @

wead .  Constvack

Ul /;

x +
Ci 2

Thaa, toke S\:(\i')-: ker ().

Conskm—d' puch « Y = ~
Tols) Fols) = ¥4 - Tols”)

As.s7)

wd N BRN)— T
. NG XY = v X ss)

K Asiome oy k £ 2)
NGs) = (det (3Y)

‘1){2 Y(%q

B (V) € S‘»C\i) desse opa

)2 (V)
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To Canshuch the Metaplectic Dowble Cover SpON) of  SpV)
suffies to  produca @ -Smnd-iovx X s Be (V) — T
such Hnat X (s) - x(s ) = Y (£) 'X(s")

5= (. §) (U 5. = (¢". §9
§o (W) = $(o, wr) §'(u. —mﬂ!")

= 38‘\ 'y h&mow\nvywsm MY (\f) -_— C‘l

0:4 ’;:;

~  tan ke SPz(\” kef(’)()

i

| w\
Def /Famale ) = Cderlg) | 1)y vi30"
i ( when char R =2 )

L rom 5. we coan attach o samme%c hotaorasoy i swh

Bo = VYt s V— Y
D
Stated Yo = Ldise (o), ~1)a - ¥(g) "
So nwow ov\Q,\é wad 4o show -
o (det 30— (daa @YY -1 s (dise Gor, -1 g Wt EY)-

disc ($o) = IR dd(% YY)
- b (&0 et (BY)- (&)

then wse  the mu\-hp\ltc.Hve meo.vi-a of  tha Hx\bad S%W\\QSQ
N AT &a\) C = (b, C‘-)_& Dor &6‘5 B v

' dei &tY) ’ i Pi(,k. a basis v V., owd Qeok
ok thae duol basts of AV R
> dor o well-definwd wp o sssmu.




| Hove wow  Haz wetopleckic double  covers over local Fields
L~ wake TT (w_v.-lr. Max compact  subgroups  from loftices.)

, ~ push T\"[}\Az forwordh e Mz Ho Je:(' fthe wetaplectic .

double cover of  Sp Na.

' i
(classx‘ cal + wodulor Lovms of we,‘.%\\.‘( z. )

AR Y




ldea of “ihete lifting” / *thetn conespondence

’ Gy, G2 : veduchive. G x G2 < Sp(V)

, ¢ Gi. Gz are centralizes of eock oty i Sp(V)
| (" duol veductive pair ")

|

3&‘)\ (U (\)) mw—dﬁs. st\,«od Space ~ Gy & 0lw)
! (V7. <\ >) dew.PQ).oM «f\wm, ~> Gz-S‘)(*nz
ook o (V@V. (1)@ & 19) s GixGe = Spln ),
|
vestrict the Weil vepresentation 4o Gix Gg -
o get U}?‘G,‘Gz = 2, M ® Tai.
? Weil vepy . ' waere Tz oag (vred. vep. of
’ | Gj. j=1 2
| this gives o corvespowde,nc_e" T — TG
Fhis “usuod\g" s a mcu\i‘ﬁeﬁ’aﬁow 4 o Lcmﬁlands Left .
) admssible  ivvedmcibie m%m.orplmc yepvesevd*a’ﬁow 4 G
— (w— ‘) °
~ L o G yepy. £ H.

o |

This  covrespondenc’ * often " con be written as -

S 0lg ) g o g Olg ) Ay

. Ge_ . el e o

; *Pm‘%w?\mc wyvzw.dor\-ious I @W._/&(V)_.;—:?_.@_____ﬂ L
| ten pasdmer____ §v: 1. =2 B(gu).  veBeAWN). .

—~_ .Mce.__-.s—mddgvx v_ € _. AN M\:.QDA,-.__ ..QM*komr?Ws_ YWAS .

StV

=  tas m’coﬂror\mm o?wa-ﬁms_ coove :

S o 6(3 - o&% & ( Q(a 32) d\a‘ —

\g - R G A
Gat®) e té)\

N waa -non 3Qr0. vesudd 7 > sPecmL vallue - oi’ J I ‘?W\L‘how {5 MO = BQ’“




4/16 (47

" Wel yg,pmsen:\‘aﬁon £or  Ska(F) ) £ local -}(eld. )
CDetour . _\}_/F . F: (ocal glield'
~ 53&' o ~re,Pmsevx3vo\ﬁovx 4 MpV) o Spl(-\)-)
o /8(-\)_)

Unless V= € +his 5 NOT a Yepr. o} 3[7(—\”.
B, Sp(V) hes o notuvel  yebresedodion on |
AN ® 20V) (= BVSN) non- cc«\ow'\ca‘&x )

separabsle ,?Euad. Jreld o
ek K = %uodrajtic é‘i“OQQ axctension & F {\‘ =¥
n%ua"‘q_vwaf\ [SEVIE S IFN rV“
CQY\*‘(‘QQ abu\oﬂ'&(\\oﬂ aQaebm / r )/ ) /
Ms (F)
= +‘(oc_¢ 0‘? K /F -
= Standovd  invelution
W= Worm of K/ !
9 xe K, X+ X = T

xt X = v(x)

Fix ¥: F— qu wn- tivial  eddiNve  chay,
] > ‘S \{/ V. —%Uod‘(a*'\g Lorm on K
o Y = Y bo\smad\\a Y(§) . dd—e_rmmm b
O fw = yose™ Gnigt wit be in C1)
e §6) = | 500 (ge)og ax.
[N

T‘& Fne \«\.OMMY\PV\\% R\'\“o\d/\.a.d. o . -S ’\\/OV -
Foeg) - S FET
O T YIS VS
:.\\1(‘)(6*—‘&6) ,—Q{/o’c)(xﬁ) , )
i r K— K=K wa, %T | |
B \\mwmv‘)\r\mm a\‘\nd\,uk +o 5




Wil vepeszvindio

S SLE) s ZWK)

6ene‘{a"~or; Lor SLalF ). ( Stekaoeva 1) cevaradens )
a o - o
o (1") . Qe F* .
|\ Z

}

|

H

|

i

!

i

| _ z el
! (o l .

jRnc W = -t 0
|

|

!

|

1

P Y= Ver . .

A
7( l; :/) S(x) = (xala) 1o~1K 9(0«)
5) | .
2] | e
r Wy = F—> Pe.
2wpdratic \L?.d\:f’.)d‘}‘t" ({‘ N T
dinis A otvanme -1
¢ (KL FT)) dx) = '%:(zv(x)) B)

wWail i
T((-—l o)) B(x) = Y- @KX ).

Pt Comglate d»issus’c-h\% !

Now, -ake K/g - M/\"‘P\\"‘
Q- K Aut \_\}_(Q)) vweed '?’M'\‘Q dmm-, T,

Lk &(Ke) = &KoV S
R(K, ¢) = 5§GX(K,V) . 2kh)= W Bk .. %
’ -Eaic\*ilo’:’::‘K wil wadue o~ V. V\\(: Kx. with _Y(h)= 1 .

P_m_‘z. ) '&(K.e) s wovadad wnder  Sla(F) kobvio»\s Lon
S wnstreetion. )
@) Con odend His 4 a lfq,‘)ms@da:l-?ow To £ Grv whare
' Ge =1 b€ GL.(®) M(%)é v(K) k such that the. cerdrodl
charocter Wy, = W - Wee.. - i




ED—P I‘? g w\k’rwv%, o s ¥

If K 5 sgqarmble %\A&(‘, ficld ot | [6:G:+1=2
aungt div, aQ,. LG G“-&"
1 2 <

Yy« Ki—sFS v 4y car )

l
: Theovens . K /& - .%g;do&evmovx dAvision aQQ}Q‘O‘rQ.
Then4) Yo = m(p) whare  TT(e) = irved.
A = df‘ué (p) = dim Vip)
2) o> T) SupevwspiokaQ.
3)  d=| > P = ‘X,,: Vw Hupw.

wip) = (Y e , X - H;l) s'{)ecioQ 1Y

2 \"/

Thoovem B Lok T (@) = Ind(ci(f, YF (w‘nm K sep. 5\"0& xald o' M)

e K'—s C°  Thua Tlp) s swvevwwid\o&

R F— C st o= Xeve (e pxfY) )
Weile 0 = Xeve  Han ) & o« priscipek senis
veprosadoion  T(E) = TN, A Wer),




@) _Bsws-tem_sen es.

4013 197
Relation o Classical Moduloy Sorms

Lpgru ence,

D Madular  foema / GL(® P < SLzK?‘LT.)
o modufoy foum { o$ weight R i @ Mwwymc %\mcho\
$.H—> C ﬁlm— (Aw) Ceasd)™ aette]™ g
st §ly=§ vyl - (28) e )
and  holomorphie o oll cusps. N nebentypus chor.

& usp -?om\ s o wodvlar -'S-m'w\ vmﬁah&wi ot all CMSPS.

Ee.immmp___st

(frf2dae = ) S f;(iyaﬁ —d-"-%i
A i

i Detowy M) Alpkic wadulor wwive.

E Liva. bundls

*’C l"" & Zeav sec’f’lom .
E M) € (QE/M ) «—— sechions of AiUs
are meromorphic motular Forms,
MM@L& v w124 ' _ '
W) %YU (_1'% ) = A(fb) = Alx) obuse of wotokion A
= a‘rt-Fi
50= T.. . L
= “Z_—‘ TU\) % FR&MQNL)N\.S T -—_-gund'tw\ e .
11,2 +&
o 'Ramam_)tm <. wWJec*v.rL..._-.-. l’.‘CL‘sVU\ N} ( )__Vi:, ( 11=12-

o _,'Del.i%n.o._ me,d..;-___,_l:l‘,(P).lh.:. P StV . I

Ep= 1 0# L)—&—:—'& Z Ty Lw),éﬁwﬁ-ﬁ.,_. mmw L o,le
= 1 2 ~1——_TE ; e

23EK) (cgyei (cz+d)®




Clossical Hacke Opéw:*ovs

{

%e wodu Lov -\-ovm wilth # X )

zipy R
Te ) §o= p- g;g_m 18 o (s F}rom)
Cp.N) = = U) o I"o(m tro(oa)
N_ -
Y e Taln) ) | R v = e a) (e n)
P | Rt . e
kT(P) Ji (‘3) = ’X(p) ( %'T(pi)' Peterson inner Prad\.«‘.‘{'
kASSt,umi.mix onz of 4 % o cusp -?‘.n'vw ).
D = G(‘R)/Kmr moxima! Compact suberous

Wee _ _
GR) x V

~

5w Cb_f (e)

. cusp form

. w\\uo_

i

d)'f((l}“ S(‘hchn) &Q‘H *d\i '

(et X (Re)

ﬂd 2 veCff"vT bundfe.
Lt bek fo e guwp OR)
sy e ke < Gl (A
YeLal®) )
Ko e—n— l\? :
Ke'= { 2e) €GlalZ,) ;
3,,5 GLz (R).
(b s-iua-t appro . <& hg =4 )

C=o (N‘

4.-04)e K“’ (R = (o)

Then

@) P s an owdoworplic Jorm GLzUAQ)

@ dplgke) = de(m). X(k) d Roe K"

Lo e (g (e ’?3‘59)) = gy €T '

@ Ad = 2 (S8 (egufincion £ Loplacian )

-5 bel2y) = X(2) fo¥: SV ze Z(A) )
© b i ouspidal... ~



3(% 2)
S=1{t24d) dd(‘a)

(

|
|
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Adelic formulotion \oonﬁm,\ed.) (wo-»n’* be 'P\re,oe‘se,)
‘c\o\sstcu‘ way o Hinkong
N
lH . . {"‘
PoN Ty = sL2(2) H
\‘ NB)\ ’ PM}Q(L“{VQ gx‘{i-":gv.u
v ¢V
U /ma)\
PU)\‘H
o d Y ﬂb .
Fiin) = ((‘O‘b) \ a=d= 1 {medn) =0 (e a )
Pty = 3 (84) | czo (wud ) 3
Fn) = { ii) oz dz | (o w), b= Lz o (wed o0 }
Tiay €« Pya) s Ta(n),

Lov P. L‘(\.). P (V\,)
. ek,

WSP “?0\'??\.5 ‘?b‘r VQ (Y\,) , @,‘iQ.)

Wit nebentypus  dhoy -

Hove. . Resivickions 4o smaller congrunence swognowps
— puwl-badk of usp fows
e Froosform bb& an element Y € Gl2( Q)4
Whak does this mean

(i.q. ded (Y) >0

Say  §l&) : modulor form wov.t. [, o congamence subqrownp |
o'} weﬂ&kt k. y ,
. H - H.
\mu -back - . is S(Y%) " J@) = w\on 'j’wm ?
take Y €T, : S
is A (Y YE) 3(’( i) SkYi\ '2 o (om Q%tuv %u&s{-lon
XYz —Q(YY)YZ: G YWY e T’ thn we have tvomsfornls
fow. +an  §VYE) = a(YYf w’ foe). gt

Buk tis T wt a aootk-ﬂth -\-o do. , .



Rether . lok @b jl0E)T §lv)

= 3ve) -{;mz) |
wa) 3(Yw v2) §(v2)
= 3\\{.%) ity 2" - 5@ goodk. S el
T (be cause i defines  « i- Oooarii)

Oonchg\ov 3(Y i) j(Ti) is o wodulor ‘SDYM o% w@iéhi &
w.Y.3 . Y T Y.

( a poskeriori, wrt. Un Y"FY)

. NH This s« projeckive sas%ew\ o% wve;rin%s,
{ with the Covering  anowp Ste(Z)
N

ny /r

SLz(i) is wil & pbia” 6{\&».1: since, it's Cpmpact.

Morphisms between proje chive systems :
Hom (Lim Xi, m Yi)
T I

= Lim Hom(ﬁ’ggXa,Yj) = Lim MHM\\XLYQ
J i |

i

J P

See thet . kGLakQ) " opoxorkes on +he -tower ,
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