/%p/gsm tations a/ x{j’f/ému j/oqoj )(7 fﬂ/ar Li le 4{7&51’45 )W__
4) %6{/&[&2 restriction f/ca/em
Z) ﬁ’oo of HC /Jomm?M/:m_
3) ﬁm/a&meﬂfs_

1) In He lst ledtwe we Awe stated o Herish- andra /‘romor///‘fm
fﬂ/ea/em fgr e counter Z’Z/f\c:ﬂ(o/ 5//57 (4=5C, ), o be recalled below,
The fvst Sffp is 2o pProve @ MAZ? of H[ /komwpium i an
erSier Sa‘fmj Lonsider #e ymmﬂfnc Aa%ufm 5(3()' (" acts g auto-
moy/aézsms o Suga,lgo‘m Sty ) of thvavants. Well establsh an /fomwﬂlw
Sa) —75[;) where W (= S,) is e A/g,{j/aa/a This is tnown as

an C/c«/a[!? vestriction theovem
We start with an exercse /Cam/oarc b the case of S v Sec 73 of
Sec T0). Lonsider e Qo/'om’f ation of ( on g fx ;)g"
. Show thet ﬂ( J) 'L‘f[)c(y) defimes a (- invarnt non- o/?am,z‘c
%mm/fm bitmear form.

77/5 j/VCj lise ’L[o R ( eﬁau/mm‘tf /:omay/um g—aﬂ X H’ffﬁ) /wcg
an ﬂ/j{/{m Uamor/m{sm 5@7 —45@7*)6 ﬂ:[gjc Where éx/bﬁaz%,
ﬂ—[gj [Fe[F[g]/F(x) ngj') #xeﬂ jefj
We fave Yo restnction /omo/m/f//m ses: f[g] — 1], f HF/j‘

Lxample: Fee k71 Set £6)=2r(*) gl Tlow resth)=p,, -4

power f'/»mmdrzo /Oagnolmd , /9k [ “/"‘10‘1 (x,.x])= _Z,ng.
ﬂ ¢c=)



7Ze. ﬂa’flon o/ 5,;= L/ on }// /'LZJ /’q// colllon /’V/efmfazfmn . jn/c: rse fo
W [FL & é, dem Mfalﬂorf/z:/ns_ The ﬂ{}%m, of invenants,
FU33 s Flp,,p3, conpere o Sec 14 of Lec

Thm (. 34/ -%\m‘«/ case of Yo K/a/a[!? restyiction Thm)
es: [Floyd aﬂf[j:l testnts 2o F[g;]c—f’e[}-'[}l’ﬂu
Poot: We ned 4o Show :
(=) l’ts[[[gjf) C[F[[]w
) FLk7"< res[F[gJK).
(c) /’65{0:[5]4 s /y’e&flz/e.

(z): - P well and 2 monomal ma,z‘r/,z”/%GSZ” (F),
Ml«/”[’”gj) W My £ oty f 4’:4./9), s

/zv /4&; &1:"7)('1 ) /L/w-,: MO‘J /'(w&r/l"' Xw[n))'

N tree F€ Flyl’ Of ourse, [ (dieg &) F (M, dleg o) 1.”)=
- F[a//'aj (Vutryoms Kuviry ) = res(F)< FISTY

(6): F[JJW /!jmemfco/ éy B gg_ Zhe exempl. above, Pir res(F ) w
F=trlc)e Flgl® (£) follows.

(c): /ot Fe zyﬁ’cs)ﬁf[\a]].q T vewshes o every- ad‘c(ajom.l —and {/C ,,/ ;-
inverience. on Weg aéc(z/qonﬂ/&‘éa!& matrix. Those form @ Zense dense subser

(n 7. Se F-o 0
21




Kem: We can //er;zl// j j using e e Aom as well. Sp we jozl
e tap res: S(q) = S(j*)gsfj )= S, an alsehya homomanphism
fxfaa(co/ From 3]_93(* RS KK o ) xeﬂHVes(x W, frﬁ((]) f}'//’fs{xé])

6} Tt Allows Het on He besis e 7” /,-,b./e have res(h;)z=hy &

/es(e) rescf)=0 [eg. 2rlgy)-o #jéﬁ)

2) Foot of HC /50»70734/'5»1.
Wetl  deduce 4, %/M:A-%&no@ /30M0/p4/sm Hom He ﬂwﬂg fAm

21) Sym: 5@] — Z/@)
Me sz‘ —{a 50»704/«: 27, Z/(ﬂ> fo S(g> Ms’ﬂ 04)}0 g consz‘md‘n?
a (-lineay vector s/acc isomomphsu  Slay) <> Ulo)
Considy mp F— U G, fk){-?,c/ 2 T Seaor Tis
map (s mubtilinear and sdwwfnc (He image Jﬁys Bl same if we
/emm‘e #, mgfamz‘s) so. glves & dngur Enerw mep Sem: S @)——9&/@
WS F P Kl Z 5’}(,) Tt Extend it 5/3) og Knmy/z:y

Zﬁmmz: 77e /h% {]m /t/a: z%; /@ZZﬁWﬂg //7001‘165_'

7) fjm/j.._ﬂ)'—‘ﬁ.“fk#' Guwer A/fj)’ec Lerms

2) Sym is @ vector space /50/470704//:144

2) ?jm /s [-cyui(/aymnf.
Boof- or 2) use 1) £ o PBW z(/ea/em). )

[o/a{ywy : jjm: 5@)( —> Z/(j 7,4 vector S/ece /50/44079/1‘5)44.
3]



/4')0/ How We Can ex/ofain /ow ﬂzsfmir Ce ”@{) ar/ses /Mo/ %Zso w/;, it
[—[nvananf Jé}' &/M F?""Z)

. Show 2ot wnder Flgl® = Slg)% Flk)=tr(c) goes
Zht the, whek ander syu: Sg) = U goes £ Fhiherh- C

2.2) ﬁm/ofd‘wn o /}’oof
The monamals /7 75;, "/7 / /7 8 ' Sform bases in 614 Z//j) S@)
For FES(g]) [m/) FéZ//g)) wite ﬁfS[F)é S(j’) //es/o res(F‘)e Z//j’)]
v 2 sum o M mongmiads in [ /’15 F ) thet a»? contadn b
Let o Slg) — Usy) be 44 /Jomo);%m 'L%«JL‘ is Bhe id wrt. He beses
(untixe Sym, ¢ o5 20t (- cquivarnent) Under the mot'l ideatn UY) <5 S,

ves (F) = ves (¢(F)) (1).

In Sec 12 of Lec 19 weve introoducel o shifted h/-action on
j*: w- = A/[J\'I-F)"ID w2 54/;/{/1/ z: 4 1(-?21‘{0
whef ques T+ FL§*7™ )—femw’[ﬁ]m F(11p).

Wewe seen, Sec 1.2of Lec 1, Hhatt tes: Ule) = UK) restrcts
‘o an ﬂé%m /omomafm//rm HC : Z/@) = £ ——>Af[j’*] &) e need
%o Show ot =z > /‘/[ Is an uomo//o//rm /Woz/m//g Jhm n Sec 1.2 of Lec 14

foof: W o sym: Sloy)® =5 Ule)® & 7 YN = Y
Lts encugh 4o Show Yt
4]



() Fr>zo I’CS°{7M (F): S@)C %Sg)w (of vector spaces)
Wertl prove (%] p? Comparing s M&p % /es, whh i an /soMoﬁo//}m
Note 4ot (/I’eSVVeS 50[/7) #0/:)3{7)(:@54@); By Sect,
es: S¢S S [rs(sGF )eSYM res: STy S ST #d
So &) wmitl Allow from

kx) ‘/7104 /-—650(@)62 o@ (Z’ol’eSoSJm/F) -/’fS[F])<0K

ﬁ;., (1) in Lemma in Sec 2.7 j(jm[/-‘)=((/—’)+&/_z{ (terms of ‘/‘3"“ <d)=>
l?5°f71}7[1,'—)= rese L(F)+ldt =[] =ves (FY+ LA £ And T preserves Lop
a%,. “erm, 6%—*’ ) /o«%ws. N

3) Chanaers,

Nbtaton: consider He Jroge 1 ZIN] of 4k M:j/z{ lettie /]. Wi
wnte e for Ho element of Z0AT c'pr/zyoam@} % AeN. Th, A/ﬁt g1y
W=S, acts on 57 preswnomy NAZ 36| heZ5) and fence on
ZIN]: wet- e ™

h/e USD 60/751'0/# -ﬂc ”’Wﬁe"/ vevsion Z [ [ /1 ]] C’MJ/!ZZ/}IGL a/ k/C /h//)m'zlc
Onear combinations of € Ael,

_/D{.’/L'Mi{)ar): Z{’/f M ée Q /?o/ejmz‘a;f/on a/f] w. /l/=,@ /14/\ W a/)m /%<°°.
g&gow we wmtl coll fqd P /@/&Mfd/on a 14/6:'}4% mockutls. .
The (fovmel) charator of /’{, chM: = %M”ﬂ M Vet e 217,

5]



Exam/sfz: T2 Verma modide ACN) A h/e(fjA?f basis /7 ékj U, W h/cﬁh‘s
v J=!
A= K i - S
Jor A-Zkp; L 4 -1
ch a0)) - kZ e’ S e[l (e tive s =£3./7[1~C'FJ)
4,..‘-'”7/0 J=7 =1

D goal is o compute A L) A NeAr Ths will concbuds aur
Study of fnite dimensionad iyreducitts /y)’esmfaf/ons of SL ek,
Sec. 72 of Lec 19, p- Z/Z/na:zfn/e 1ot = <p bip=1,#i 50 pe /|

77/;7 /A/ejf (jarqyfer %rmwfa)-' M JGA* 7247

Z S w)e W%—P)

chLi)= 5 e

welWw

£. mmp/es : 1) L(o) is Zhe boviad /?/e:ehfmf/on, cnd we recover
ch H = 60/= 7).
2) Lt n=2. Tha L6)=M) & ch Mo)=[olm Mb).=7 Fov
nng.,-n and 0, else]=ere" s +e™= i”jéip{w}, Since [ 7

Aentofoed wit) <‘D,4 =1 £his agrecs wit) e Lheorem

For T '/f}WﬁSwZZR/fI(MS /%/14 T ”n He detmtion above, cnd
R %ﬂ)‘fﬂ ﬂéﬂtm}/’dﬂﬂ/ ﬂ—/’?rejwf«/f/on v we ém/e

2

ch (MBM') = ch(M)+ A M) A (Vo) = ch (V) ch (M)



3) ém/ﬂﬂzmmf&
321) Lonnection 2o havacters %r fm“/ /\?o)’esm—fcezf/om.

LAV le a /’zz/’tllana,l /?}’ejeﬂ%zf/ah o / (=S/ ) (F). Wt can
consider 15 wsuel  havaiter J@@)rfrv(j). e JG,EF[CIC A
exp lain Jon to Kecover X Hom ch(V)—-pote Lt Vs als g-repn

First of all Gt T<G fe e fu'j{j}’oa/y o aé'zijam[ metyices.

From \eN we can /}’o ute au ﬁ/]yg/a«’c j/ou/) /omomapéifm e
ToF £ A-Aserds w heZ ad 'L‘:aéhj/zf,,._.z‘,,) we Set

)= LN AN (e 15 well-detned - e o5 we defmed 4p o @
common  stmmand , end T % =1). Tl CéfV)fJ(y/T[ ).

M Take g€ L We can a”’f””ﬁ write it as 7 JsGe where s 48
2 %‘ajonw&’%dé &mez‘, ano/ ju /5 6(/1%91(807} —all &jMV%&ch are e/eaa/
4o 1 lhe con Show Hhat, ‘VFGF[C]": e have /'—gvﬁ/-—gs). And
@(/67 fs /s cofy'ajmfe Yo an element inl. So, we can recove J, ﬂfom%/T.

327) Schw /ﬁm}waﬁ

In fat ch L) (w)eNt) i fS;&nz‘c'ﬂ,ZZ;, Lhe Schur /ognomml
Sy, See, e, Section &1 in [ET11 for definition The meannys of ]
n S)\K ch Z(“ are  Somewhit Lifferent {4045/; so we witl +twear
ch L0) a 42

/VM&g, we a5 A, A, and extedd He action of S £

ﬂg ? maimy 7ég{ aﬂlm} o;y, 1+, Tlew we can wew o L0))
o5 an lement of Yo group alsehre. of 2" whik is Y ny of
Lavrent /ﬁmma[s 2057, x5 For e 2" buts wnte x* £ e

'ﬂ



(‘0}’/’63/0/)0//172 A A;ﬂ' /,,/f" 7Zw We Can  wrile

= sgnli) ¢ 40
Z, Sjn (w) X wp y;

whore how we tae [D (n-1 h-2..., 10 ) Do 4o donominator we have
o Vanolermonde determinant 06;[[)( ') P dnd in e mumevatoy
we. have A@l‘[kw )‘ g n D0 A s a /w{/z‘mn e yecover He
determipantal a/q/m/f/on of e Sk /oﬁlmﬂfﬂ\’/

ch /()=

: !;y %o/cmj ot A NF /” A SF") recoer /O%A//II;,
fquz‘/cs:
Srey =€y, 2 £t Sjmwfnc /oﬁ/mﬂmj
Sy = M, 4. comp Cute SJmma,‘m /094? A



