Motlh 340 Orthogonality Lecture 5
\}\Iwrw\—wu)". Su\”;ose thol Fhe number o€

Jor tabbdes N=4
Schwr P@%Mmaﬁs = monomuale 2K ke 1
TCMJC T 08 O wm{)@@g nmbpesr on the wwd arda.

LUV\M %K ’S\OFW\ cun ochLuomor nwald ba/sbs
w it re,spu,{ to the wumSorm nuwaswre ow HA{

Ubth CMFLQQ wﬂ)@m Cokdur:éwh 25 z on Cacdt
z'st
e A
L\P £
ZE g b‘p ( "ZJ‘\.L #?— ( —’——g—&
0 l’cl—-n

Wrd&dw“\ Fufaud'u ?;a:'.'(m/\ acobw« d b( -.-.(
comstont of the wwt ar oS . / 7
2=¢” éo/ Kl ,



Proof 0§ Lemma s -
S ,inreaw ol | LDS‘ roe it -
23 2 ’ v = oF o(; < (K (») + { Sin P(l(-()‘& v

= YK_; ¢ T L0 = g;(-,—a
Im«[;or'fm{: ' Kssm{‘iaﬂ»a this i OVHWM*Q 2
the Fourer bosis z s PK - St ‘PKS Ke T

4 € ol L K-0-4 , 4-
A& 2 5§ = Reside ()
(*l’ﬁ_ o s Sorm Contounr =70



Concluwsion * At N=4 ) Sl ’w%warm“@(s Jormn
om  orthogoial (Fowriw) bosis in L, CT> )
where T is umit urde T =12eC| kl=1)

ond wr uce -Hw umborm  mrLaswse own T

Thuorem s For wach Nz4 ) S*@""%”) eCly

oA L or{'lwvwl‘me on N‘OL.»WQOW"Q for“& TA/
e,c,/uippao\ with  measure

}"({i@t,,,o\@>“ rURCS ’@LQB\Q' 16 .. 46

& '\N - N ‘ o<k 20N 2%
wa g P&ro\mu:tui%iwa, TN For ,\e G-T,/ : MnE GTN f
T Yo%

(0N
8
A o .
NT (‘2_5-)‘\,%'"%68)‘((}91., CGN) S\},\ (e}&)ﬂ QLSNJ 'o\(:L \e ) _QG l d'e"“ 'AOV\ —

| S 4
I SN CWEA LI PR | N EWEK - D I W




Rewmocrts: |) 4T, ond blur Corme  oufe rde«/—[d b}
the c/lwdkgz of worlim‘kés Zbekz%a\

2) Or\ H\( ‘[:O(‘ws W4 L»awg

Sj"(}h"%/\/) = S:}’\ (%;ﬁ-,-- )%;l> — S_Jw (%1)-. %A})
\%of’%b\z‘ - (‘%m_%o L%o:i -%£1>

’M,Su/uzs ‘HALSQ , ',.’M.Q [:)M cheﬁ,rawL Ls C,Ovu/e»r't‘{o( Lw')‘o
O omaf,azgﬁc_. CMZOWF leo> @(Pf%szow w},‘(l,lrx 00\—@3
Si,wamﬂaxi‘\‘u& ot 0 owmd ©° i tad, Za

Thow 'Lv\%%mfl“iom OOW'IM b CA,(‘/{/\ Za Can AC

Chotom g o orbity s(Tiv o rlenteh
(/OQP QMC&OS'MK 0, M\é) PO L%




Prook of 4l orﬂwgom&'z‘a theorepn :

Sy 24, - 20) S Rac2y) N2 =

(@20 M) - 655,37 T (6% -

S ALE (2 ad) AL (S0
T~ QUZPA‘ M'l‘w.% SULV‘Z'S oved” Puwwfocl'toug

Ve pow  have (M) nononials, oud we can

Cch%/W\tQ vxsiug the  4-Aimeusonol or%bong@f/y

stadement, The Jaﬁf&s of %y, %, should

matdn  n ofder  To get o wa-iero (st

Henet v ) T N#R, b e Lnteyral  doanis bas

2) T4 N=p, bhon N derms tach wigyiate
to ,\'1;T kw@faQ bl Such Prcfudbrg) .2




NOJCOJTLOV\'. 4 %/ 3>A/ — \IoJlng of the scalar
P(‘oo\uc)c W \Mo\m s S PO%,MV\A:\«Q,S OP’}I\A\OMFWAQ )
onN O\ Pou'\P %) ‘§\mc:riov\5 'S‘ o\vw\ %,

Q/LkﬁfiLO\A". OV\ V\’\/".\CI/\ SPO\UZ_ ;/S 4')'7N AL{LMA?

P

48,97, = 3 [$Gaa gl a0 1 boty)a )

S =

W\'\MQ TQ” 1s the  conctout tecns of Q

/\JC,

C

B x ;2 ,(1;2 tH+ X, 1—,,10*- 5,

T\'w\s wL 0(0 v\m): M ONY, ouc:kwk@ m’t&g,rocfioms.



Leade 1o om oxiomatic dofiwition of Schur polyuanils
EFOPE?E@“Z Suppose Ay 20, L.t we dsal with

bowa, £ido Po%nwmiuﬁg, Thn {ng e GT, N Y
oure uw'\:i/\uz Jopsats 05 N, swoh that -

i} S) = My + (@owu‘ c@z@/ru ‘ﬁum)

2) §5>3 e orthogonal with ms/\u} bo 2,0,
Ronack” o definibion of (bover dagree deoms)

o com talle oun W’J\i‘(‘wra &W Q/X'Z-&V\SL.OV\ ot

okomiwomce ordor

For ;,V\S"':G\u\(_q, &«ng(o\‘)(»{g orob,(‘ (wmput fs'us'[ woralluxf(gl
§ the, e tapol | compare  secowd woordinadtes, et




Proofr o5 pFOPosiinom B

A ' (frmw~§01/\m(k{- Of“f[/\(} M@L%w’l‘iou
pr‘j\fgﬁ to fn/\)% Ae GTy Y, vgi wnsm%%o\
um S S‘lLW\ O‘G S Mlub'l“ric_ PO wovwfaﬁg/ Sot [s’fz,{
K U 82) ) % 4
On Lthe otler ’/uouAA) we_ aﬁ,\ru.p% Kwow Llot
Schuns Po%lwvwo‘ﬂs %Q)% Sw‘}f_s{'? &) o '1> ™

EWK'. WA Owciov‘m{‘ig O&Qv»iﬁwg wi

be \/\:QLP‘@& m future octores 7 whan i

Ao £ e g/uua\@%o«fhoo\ 0%  Schur Fo%wmoﬁs o or
wlidn MPC ot dtemivendad Sorwadae do wol  exist




I Am%’h(. pou& of viaw, For %OOOU Sunction F

on Tofuc TV @M samw:l'nc c& \:{;& MJ:[- oln:lmhéks i the loge
Le bit of oth
v~ l'lfS N Jour L6JD e.O—S ca;\ou Jh s L AAS%wxsie:fu
F mlahc [ holomophic—more than wmdk

F@x,-- ,%) =2 Cy 3/\ (%im%m) ; where
[\eG’TN
wl'\\lua’iu% N l'-h\: vl%u\:'j_

e

C)‘ = ( \— S )‘7N N' (2§3A/ S S (6‘9' t6~ N (cb9n QLQA,) .
oull l LQou bi, 62,9 A Q

Renoci- W hen N=4 this s oxio.c,aqﬁoosiﬂw o
/N 'Gl&“&ll-lOU\ on CA(LQQ ( ‘fw,\c,‘ho(/\ 0‘( O\b\g& 66[0 2]9)

mlo  Fowder serwes (sum ot Cms or %(“9 St (”‘9)




Q\Aﬁ/g‘):ﬁoy\’. Schur Po%l/bovw{a[s oA Or-’:kogome

on TV with respect to o we«'rok—@oo“iug MEASLTC .
\Alluav. Whege did 11 cone From!

Tlflﬂ CMmsw e &Ls (./V\ ep( Zsu\,%a:}iou\ -—‘H&ore:}fc

Or%’w\ o+ gdw.r PO%MM«L;

The maderial of the st of Lec. 5 is swpplemutory. o p

YKU\D — aXOULP of ol N*/\/ COM{)&UX (L,M'l'afa Mot ricee.

A olw«roxc:fu* 0% u(N) 1S O OOI/LJELWA,Owg &md‘i«ou\

oUW — € such that

i) Xie cntral © Klobat) = ANQJ

’25 s FO,S‘;L‘["L\/L ~dofuite: VK) Vat,_.,?.(e%(l\i)’ V%,,..,%,( e
2 202 ¥[34 85) 20 [ronrgebi ekt matvn %at) |

Q,LS - O




HOW OQA') AN Cﬂl/\s‘l“rwci MAJLFS?

Toke o Sivide-dinansional represetation of 1.0)

= lwvu,owwrplusw\ T U(N) — G—L(V) iIth LV 200
mver tible biveor PUatofs L V

Conered Socrk Srom V&Pr‘%exx\,‘[w‘h@u\ %m% o COpuppuct
?S«)u.‘)s Soys that ome comn “&”“”6’5 choose o

Dosis / scalo ,Drodud- LA \/) So 'H‘a-fl‘ T(‘*> afe WM%N‘B
wbich Lnpliss T(w)- T()- (&Y -( ()

W = drowspose and  canplex conju ciwa,rl.)c To W
(\a‘wnwuk-f fix basis/scalays PFOOL-«/i' to T(“) ) _

PFOPOQL‘Z“LOV\ rﬁ(\% Trown (T(\Q) s o C/LMM%«’/'_ ot 71(/\,)

Proot £) (V™) = Trowe (TO) T TW™) = Traee (T(w) = 7w

2) 223 %(3: 87 Y = Traw (AR) A= Z2:7(59)
=Sum of (syuared) sipdar volbues o€ A 20 m

1




TMFQM; Set of oLaJw'tLCs oR) &CN) Sorms o
(posi‘l-tw.} Cone SPDMM_A 53 C,]Aaf“ouc;lu’s oS L(‘Pdl«db@
cepresepntations.

UL(N) s not wasor’fwck hua) Lt hold< $or Oy ww
8{004) ~ Cw«a, r e_v)re,swfa:ﬂou\ ollwk«pose,g mTo ureda cihlos
We ofe VLO‘Z' gwiwg &Pnoo‘g LA "“/b{s c/@a.ss,

Tereduchle representation T: W) = GL(Y) s
such  that the oda ((Zinwur) waspw.a,s We ' pnrriant
mdes T (T(v\) W e W $oc cach Ukel{(/v)) e {0} OM\/

Be,'w% n ong meanms that Chosncter X (w)

hae = o w\&cyu AQOOMPOSi’[I'LOV\
X = Z¢, X | 20 & - chowcker of

/ irrd . represaciion X\




Cl'wua\c,‘kbr ojy' ’(L(/\l> iS 18 Com:]u%u‘}iom- &Avou'iawl

function of o mateix => it s o sammulr(c Function

of  tgonvaluse of Lls wadrix , which oue complex wumber

on the uwmt cirdles  OC(uy UL,V> ) glk.;g are ev. of Well(w)
Rt [lorow:  (no proof in Huis elas)

1 FLAA&MQ [ Lpfcsw‘tw'l‘(ootg o 7L0\1) oNe

Pwa\mfu{?:v( [)3, NeGTy.
The charackers ore  Schuar Po%mm&qﬂg

[he Classical broups \
Iheirlnvariantsandp X (U; = S> @Li,-- ‘*A;) ) Ne L)

Representations Uy, U, €T oue uamw@% ot W

Tn PM.I'LMIQI Sy (Z- 1) =Troe(Td) = Dimen sion of
the representation SPparce

\-‘\U\LQ’ ol CJ/NU\C.'{NS R (L(N) MR combinas i
O(‘ %c,l/ww‘ ‘s('\/\V\(/-H()V\ﬁ , 3&(_“5—,-«-“»:)’-" \ZC—} S>(U|,--‘L~)

G20

/



Pef\t@z(‘ -WuéJL -H,«_o,orm (wo f)mo{- un tlhas CQO\.$S> U«[L’Ls
ot Sor M?) (‘,OMPw‘l‘ 8,(’0\».[) cl/\,a.ro\c;kus o
Leredancable rLPcst’coJrComg form oun  orthonorald
bsle tw Ly (Cov{)w%ucl“iom mvestant functions on 34\0“())
with rLgPLc:l' To Howur (k W‘SO(‘W\> mloguse. .

Y.L(/\)> < (EN = /QZ IS On snwo%lr\@a mbuu“( Subman old
wt con restrict Lebtsgu nwasuce (wswal ota voluwe, etc)
Onto 'UL(N) and. ot ine | 8o that mraswre (N (W) =4
This s the Hoor measwre on TLUUB

Conclumsion’  Sclwar po wonmals Sy (w0
chowld  be orthonormal with &spu{- to the wwtorm
mansure F we tiead themn  as fumctions on U(N).

NZ.




‘TkwrQ,W\ ( -Ol:lahfor% ’ ll:f f;gr‘;g-s(:l- aiovtnp tn fké o(;@auss Mw‘ s ” )

For we U[n) bt p(W) be N-tple. O<6, <. <5, <2m
0% uawuw@ubs of L., Then the J)—-pwslmcoerA
of the Hoou (ww{'form) measwce.  on UN) (s

[ IC}QA‘ G,Leb,l ABOy .. - AGy

(el

Tl/u:ts LS pleeas ‘L‘lw. WMLALAe  FTouA 'HLQ Qrs{- PM‘Z‘ 0+
eﬁ.('/":ufe \A.-P ‘Z‘o Tl-ii— PfL‘FM-["OP COlM:uAg (fTOM Fixed order 9’4@4.4%

Conclirsion Or%lwa»om@ifa o+ Schuur fo%wrwwg
on the torus TA} 1< \P—f)rOZJQc;(“(‘,’Om of thar
OC-l:lAma,owﬁﬂa s C/L‘OJ 0\0'66& of LF 20\ flP‘Q&ldh?Ll'aAs of WN)




