Lec 1% : /%oresmz‘m‘mm of S/h XSZ,“I_IZ
) /@icaf;
1 ) &4&/&[&2 restriction fﬂ/ea/em,
2) Broof of HC /komoyélkm_

) /gﬁcap
Let F be an A/g losed 7‘?&[0( of chev 0.
Lot g=,§’[,,, j co] is 7,‘4 SUéﬂ/Zj&gVa of 04'450/%/ matrices [ W("—“S,')
be the h/fgf Group acting on JEe 4 /ae//mu%mé e entres.
Tn Sec 11 of Lec 16 werve constructed a bnear May) T Ulo) —
Z/(ﬁ. e /hfc/p/(yf Zl[j) as F[j T & 6701}9 W 4}1"5//'/&0/ " W-ation:
WeA = w(/\+€) 7 [Aéj*), wheve €='%iz%: (h+1-20)¢:.
Last time we stoted (&‘foﬁ(ag we'tl PI/DI/(i)
Thm: The restyiction of I o ‘lflz ceyter, Z) o/ Z/@) /s /(}7/60—

tive § e image is [F[ﬁ”‘]lw’.)

1) ¥ Wﬁ[f{g yestriction f/ earem.
1.1) Comnection 2o Group myariznts
Lot (=S4, becall (Sec 1.0 in Lec 8) that th azymz‘ represen-
tation of [ m o] is Lye wfjfxgm aufamarphm; £ o j})/es nise 1o
o tepresentation of [ in UG o)) 5} Mgdm automonphisms,

Lemmy: T CU@) coincides with fé Suéd(jvogm of nvayionts Z{(g)?

Froof:
ﬂ



Recolt thot we have an MMI’D_ pttraton U, = peny (... X; |
X.€9] § R A SA preserves this fttvetion Th tansent map for 78
(-action is Be g-action zzo/&)-ﬂHXa—ax-'g ‘—’Eho([ﬂ@)m)' Tnoleed/
a4t y: ﬂm——’ Uy, X,0.0K X, X ((<n], its (- binear. For Zhe
fanjfnf action we have X. (%) p (x. (x,@..@xi))rzfg 48.8 Ly 118 x)
=2 k.. [xx3...x; =[[>(,xJ]=xxJ x5 s cancellations) = xx,..X. =X, X, X.

J-/Va/'fe that Sirce g (jenc}’czfe,s Z//g]), z={-267/{[e])/k’£:fx #Xeg}
So Now we reduc 4 He /Jfow[no{»:

c Led V be & rationad C—i’e/n)f'escnl‘ailon. IF ther F=0 =

V=V 3:={vell/[xv-0 # xég}. Hint.: Vdé“*/fomf([f‘;,,w V) g VT
/L/omfﬂ (F,.,V)& G is irreducible; Lhen ser Sec 7 in Lec 5 N

7.2) From Z/(g)( % /]-_[gjc

Pocoll 4hait 4he hbtration an ﬁ/(g? comes /i’om 773)—””@) {
whte Slop) 6 a ji’tzo(co( ?uo{lemf of T(ep) & 4 )//cfo/; a yatural
[Ama (- bnear) gmmo;;nézsm S’(g) —>gr Z/[jﬂ) (Zec 11) & itos
150 ( conu/ofual form of e PBW theorew: Sec 1 of Lec73).
Iﬁ 26&(5)5,, Is (’ /I’IVM/Mf, 'f[w So s B+ Z”g)_u,-,. So we j’(’/'é
o mlusion 9" [Z([g])qj — S’[@)f 2+ 7., P2 Uloy)ey., (o n-th
3Vao/eo/ gompaw«f). Below we'tl see its an /fomar/oéum.

Pecalt thot S[g) ~[Flg*), a cononical Aontification, henee (-
Onear. Tl /oﬁowing, allows o /A/enf/}[&z Flo*] w. Flog.

Lemmo.: The Srymmdl’lc blineer form (x J)vaécé,) on o] is [-Inva-

—_—
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rient § Mona/cjenem;éf,_

PVoo/: ‘fL (> (variouce is an .7747@;% ) ﬂon-a/l’jme)’a;ée
on f][" (A:/-; (/sz'{/'sn) is & Quad basis o E). Smee chor [F dbesnt d-
vidde P, (idid)=n#0. Sinee Sl = id = () is ﬂono/fgemmfe ong. O

o summarize, gv[ﬂ(g)cjﬁ—’ S’(g)c ;y—”*ﬂ-‘[g].c In #e next
Se[/f/on, We 0/1"/{6)’)44))4@ [[534

1.3) The restridion /somoga//m
va é-’j%ﬂ ~ L*-' [/:—[9] “ﬁﬂ-—[jl 'EA& Ve}ffw'f/oﬂ. /[Br me/ofe,
ansider He coefficionts > of chor /&%ﬂomzal-
det (x- - id ) = (—1)"+£§_i(-});56<)
We heve (*(F)=6: 4k 2 %emwfay} ngm%l’la polynomed
vestricted to b. Nie thed F, € Flg)"

Thm [&em%% yestriction ‘fém Fov S’K,)i
A [}ngf —*F[Z] Is /lz/'emz/uc W. Image F[ﬁw (b e usual
action of W o j{ ).

Boot:  MNote thet St~ ovbits m LS"[,, = CoM/M;ac? elacses o/
matnces (¥ A€ Cl, 3 aeFllo3] aheSL) so # Fe ”;[3734’/.5
constant on foﬁ'ujQ? cLasses.

: Ityfaf;vn‘}: I/ Fe F[g]q venishes on b (= diagonal matrices), then it
venmshes on all A&ganaﬁieaﬁge metrices. This subsed is dense e

Zarisi fof"goc‘]} ( - boo at matrices w. distinct e-velues),
3]



cim (*< LIV = (e FLYY anstont on Woortets3, Nebre Hhot
marices p[iag, 0 X,) & 0&’03, (Xs,m,._xg,(n)) Rye fo(ﬂ/'ujaﬂéc /Wa 4
fermufaf/on madvix) ¥ e S,

(m Ko F[LIY: B eim (* (see above) & 6,6 sencrote Fly1v
(see Sec 1.2 of Lec 1¢). O

Z) H’O()/ of HC /'Jomm]aél'xm.
2.1) Lommutative oé"ajmm
Pecall ot 9 7//(9)—?0(5) was o/e/;neo( !J’
212 my . JhE it Bet=o
s FHHeR) Z/ 5
Ln parf/cwfar, itos fbhered 8 under Yo identification & 0@)«“’*5@)
2 j}' Z([j) A S@/) /s zzSSDdAer_o(J/QOZEo( Moy (71'97’ comiides w. e
Mep Ty 5(5)—>5[)y) aé/mto//av‘ Yo some formula.

90,00 S/‘f/on-' A/t: ﬁw/ﬁ fZL fw“oh/ih; commutative ﬂébj}’w:
ar Ul I g [}
Sect2 ——> I (1)
Sly)' —55— S
Foof :
Step 1 (rljh‘ vevticuley map) - Pecaly Z”j*—j’f 1> 1+(m,

o FIS") 2 FLH0. Mote that grc=id 4 recatt < FIPI =Ly
4s Suézz/%&gi’as i F[fj This gves r/jéf vertical map, (£'s an i5o.

—_—
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Sffp 2 (bsttom horizontal, /uap)-' bocall Hhat we /'o/wz‘vg, of ~ g)*
A 5 ~ j ) using Dac /OQJVMJ, This }//efo(; £le /)oﬁow[n} commatative
0&'4{(5/&141 /F[g] D ﬂ-_'[gj

Js Is
Sloy) —=—> S(¥)

Tndleed  ynder fr—/ﬁajrmog, we have (%3¢ on 9 =9” (if xis od'aé;o-
nl £ 4 has O entries on e o&kgond =>fr/x(y) =0). MNow we %ul}
‘éKL emﬁcy /esf/wf(on f/m %o see é/a;é 77; /esfﬁv{s “o an
/50»10}704}5/&7 S(g)" = S(g)f“/

Step 3 kammuz‘m‘mf;). By e constraction of w5, . /@ZZOW[MJ
1 Commutative
rov x
jr[f//g)c.]‘:*———)jrill/g) 5———‘»3};:"_[5.]
Sl e St —Z— S)
7Zz_ /Mroes 0/’ domlooseo/ forizontal mafs e in,Ves/oedfn/e%,
4 [F[j*l(w’.)] 4 S@)W This estabbishes o /efu//eo/ Alfzzjmm.

2.2) %mmmfrizejf/on.
lo show 7 is ay /Jommyaé)sm it suthas o show qrar i (f Prk
3 in Hw2). Thy to Froposition in Sec 2.4 it sffces o Show Het
g}’[z/(g)cj@a S[g)q Is Suf/'edfn/e. For his we witl /Woo&wc its
/’1(7419 Inverse.
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Considy 2 map g — Uy, (%, % e b T XK MOLE
bnear  (-equivariant  guy jJ/y/m%‘hc (e Mage Jz‘rys He same if we
/ermz‘f. #, mg;amwz‘s) 50 _guves 2 (- bneaw m7a Sym: S (3}——95/@
WX K P K/Z Koy Koy Lxtond i€ %o 5@) ogfﬂfa/n:y Sinee sym
/s f /mca/ /z‘ /f,sz‘nm‘s %o 5(37) — U(ﬂ) And it gives zz//J,,/l‘
/i rse jr[U(g) — 5(5775 U to the /J/owmac

; Sjm [x4._ X )E X .. Xt Z({‘j)gk_, %X,-ég
This Amshes 1‘4 /p/oo/ o HC /Jomo;;oﬁ;w.
/400/ How We Can ex/ofain how Lasmiv CE Z/@[) ar/ses

- Show hit wnder Flg1* = 525 FEI=r) goes o
:ZZAZ-/' Z/c, W//al cnoler f‘/m 5@7(——9 ﬂ@)cljaes % f/3/+274= C.



