Quiver  vepresodtations & multigle Hlag varedien

Lo Funoramfc Sust of 30;\&\’ worde with
Jaenwna Ra&cb\ 30—\' CMc Mogler M)

Td\‘ \L _E\ aVv)
T. Quiver rprestitotim Vaneties

& W\MQ?\';?(& .ﬁtﬁ Vov-iehea

30 rmin

T. Connechions ‘Bedweon ’HM dwo 20 min

|, A—P\ol{u(\‘\'ms : Cm“s\'n«*\‘vﬁc,s) Siﬂsu\u“\“u‘)
& Qq,ui\mviws‘\' K“\"Morg.

Neotaon ond convewhons
is  an infnte ’G\d&

ave ﬁ'mll‘ ¢ dimemonk  ovn K.




_J,:-Ao QU\G\Icr) L fep(‘e@“‘?m vavehen

A QA s o ‘GV\;‘\'Q directed Srw\)ln.

'3 &o : \IQY‘“Q}( SQ“. O'Q Q Q‘_j.?'?
° Q, " avvow set of Q R~

A V of Q 5 am ass{%v\mdr of
*a veche span N, o mh reQq
* o \inear Map \; ‘:’\I') o adn Cﬁ"g e
? Y'Q? (G} 6 Ca,‘ksm“; of reps S

rH(S‘tO*\U& vemark © Quuiver V‘egr%w*whms weve
it duced AV 5w ‘(Q?(esw\d\'ms o€ o\\g«‘oms.
P Qabvie| | 9705

Suwy. k= anud & A b2 « Q’ivu.“e‘o\imemsjmai)
ASSOciatIVe \k-m\sJoﬂ. Then Thee cxst a
g(wivfr X such thet s AN R Ccc\escoé
mod-A = re?(a R) £ rep @)

(P\ 19 a seb o mQ)




Given > o Moot asis o io\ev\‘\'i%a‘
) \/')b o \k x b goma  Of= (o(,‘e Z),a)ero ;
Yhe okivaV\s(an Vgc:h:« of \V
¢ Fa\; —S\Isg\k"‘x 0)ivem \03 o 0(-‘xo('zs matn X

(achn 4 v Ve d:vréB —
Ik “L ok = A
E)( aw‘\_‘?lﬁ . .\’l. 603\9 k’l—/ Co "S l

o= } ~\= l[ll GV‘QP(Q
(2

TH we instead Hix o, amd let the mdvices
\IM3 aw\ai‘\wd\\g of  Fxed wee, wWe %é 4l
v‘e?resev#orhbn \ONA d—é

vep(@,0)=]1 M, (& VG o
? ) )cg‘::&\ ‘t‘*o‘\( \ \J’Lthﬁ al
\l( ®\I§ o2
S
Examgle Kea? QA e aoove with o= 7;
Y‘e\)(@,a\= Ma\*\x‘l X M"C\'m X M"“’\’ws 2/A50
The eg(w\fw\'w(( seom*\:‘) 15 what 15 M\"frzs’\'\\\ﬁ‘,

The looce dmmge, SM? ac:\\V\S oW Y‘e\)(&,oﬂ S
L) = Tg GL(«,)
re o



_ )
Exowv\p\t I Ccvvh'vw»iwé with ol = \’Z'l ) we have
S

GLI)> GLOY % GLR) * 6LG) x GL (3) | 4ud

&33 \[-a = NP

Eas:) bt crucia\  Fadt for N W e vep @)

o\ \' W ane o '\\'\L Same
= ot
\n mq(&\ Gc\.(ok\ “oehiY ot re\:(& o).

i
FOMBRANC

5@&\5 mﬂ‘*""' Let X Voo o (ommecked %\W
ep (8,0) Yo &\w\-ag oy GL(E) ~rlorts

'H‘JL UM &L( \\3\\/\3 8’(‘0«\)\1\ o‘c QA o ADE D\SA\(\“

=g _.o._- — Eb

/

e ... a0 D or Qe Qe . e @ ot
‘)

Type A W D S O -



T B Mw\‘\"\ﬁ& -;\_w\r Voxrrefes

A is o« chain of subsﬁ)auz,s
0=V, e V,cV, & - <V, €V, ,\k QimV; = o

A Haa com regresextd M e@L (w)
w e \f\'\o'\hs‘m. of fhr “Hivet { vows of M.

M (l o\oo] N?m the  stwndard -Q(;A
0ecey <<, <« K

o
0
Lol sefs e \
Frlse [«3 2 01 re Same oy
7 ) N@ ke
Lt :s \ be M Smbm
6- — :*;* < QL(V{) o‘ lowe,("\"nqwsu\m(
¥ ¥ xak x
2% ¥4 %K Mo e -

Gwne,rau\\:m\ﬁ ‘\"n& @)(m?lz ‘Ha W \\(“ ave,
N b\\\eo‘\\bw ww\"'\ cosls B-s c B\Q\L(V\)

The a,uo‘\'(em‘\' Spre is a
?f‘o )eChVQ \lo.\r\e,{g called o . T&ks
f\)om‘ks ave i bQQC*\\TV\ withh -(’\ouz; w R



L s
o \We cm ol comsider Q=N eV, - ‘f\lﬁ“ﬁ , AiwV = dg

& %’Ij F\’“f)("w") dy) = p-\QU“\ waw Py &lfo_f)f: \UW((
’\\(;\an:)w\w- p. (h?qmo\g ow ((1‘,..7 ‘9‘(3‘

¢ Tht ofumbacd Qreup W Lo Sidec 0(/\';!\53\» \C(AS vwnehe 15
Wpgec-mylar matdan B, bb NWW&T NIRLTA STV

° ave PYD&AA(/’%S (LE
HAS yanl— with B actiey dicgen by,

Fh&(a,m)* F\aj(‘om\ = G (aw) % G (o)
b ('L,‘g) = Cbx,\og)
* Dwr vt Pocuges o Fha @ol[wib on\o(ews o GUIVEY rep \anehs:
~ dypes ob Singularbien 1 ot closuc
T poxheR order own ot Cowres (Csvw\m'vw{v@h%.}\)
- pobgnm‘«Q reQresedetvey Gf  equvarint emfﬂw %\r«sw

M ace el undetrod oo mudhple Hay

VOMNe) ... 90 we wedr  Comnechiens.



;ﬂ: CBV\V\QU{'\'GVLS__

T His sechm, we give Q&P\\‘c'd’ constructims
\db\iC)/\ Y‘ea.\{%a our ?m\a@ms Err Cevtan nsses of
vanehens  above  og of Hu same
P blems for other classua

LA T easy " Comnecion s
@ Portial Q\us Voriehes as
ot *K\'K A qqiur rep vaV\icHeA

Given XK= F\ag (&\)0\1, B - vx)
(/O'V\S\.Jﬂr “H»-L W A’ q’u'\\jef & Adim Veckoe -
(G, %) " di9d,—>dy— -~ I Né&n-1é -3cde 1

k.Q/* U” \(Q?o(&/o() be Hu opem Su\)\luv{e)'a

N\!\W'e q,“ W\a‘)s avre fmjeo*\.vt.

G=6Lm) , 6= GLAY**6LAY) * GLE-) *- = GLA.
Note GLlLx) = Gx6'.
At Y levd of oo, easy o s G' ads ‘Frmé
o \A) danih ?aq‘vs
XG' ocbits MA‘S*"K{ (Par'\\al qus) (Drplete (30.3)‘))



ITn 6k we haie o 3e_ome:\'\"\'o g(uo‘l{m‘\'

W/ G & X = (BX6) U ¥, G
\f\?vv\o Lown S
whidh b G- equivania - ’C‘\“’\"\’. qu
“Sivu‘:) 3e,v\ev*oJ PwPer’(\'{A o\c \'\‘Fb's .Y G-IT)
omblems abod B-orbds o K are
of  problims oot BL(%) ~orbits  em \Loﬁmvep (&,x)-

@ Simlar Sbﬂj for  double  Grassmanaians.

(i vem \‘:’Glr(‘h“)*@'f(b,“), take
V. clk™ N, eK"

(Q)D(\" ogjmc—-w—lé—'--é-’lé-\ /\"’m’a D

and  G=GLMW) & GL)=6 x6"
\l\)\‘h’\ ‘H’\l Same OQ'GV\H"GWS 0«390\/2, We 030(\\/\ %’j
Cﬂ'eq,uivo\v\'avv\‘ : “/G" ~ Y*BGW

T\\L (ove ideay of Huis A ‘ZJLSC‘) OQWQS&“W/) have
heom arowd  Lor Jocades .
chm'\\s in



IT. 3. Tu\ge. A _quiver veps inside muiple Flay_vaciehes
Boged om [KR lS] ) 5P m& \95 works of

26\2\1\1\8‘(3 (| qg S) o\wQ Laksh“\\\h\ Mas\sar (Hq 8)
@ — )¢ ——'-‘) —ﬁ —e

d ‘&
Given & fwoe A guver Q) s /\,Ag /
9 :
and A\Mtv\:?w Veckor A \ JA

we wawt Ao ‘G\V\A VQ (a, o\) inside” o \»{4\4 (-\“3 v:md‘a
Bt whee s ‘W\ﬁ Q\ag?

S 1 intlake (@' )a)z ;:\) \.;}\, /oﬁs) /‘Ab
(&,q +o Sef(h\\f) PRI A, 'ﬁ;

LU+ re?otﬁf&') \)& RN g.’ovuvib\'s whew matrite ovin
Y\(Lw\\j oadded avvows ave jnvechbls

?r"—? - There is o GLIA) - eguivariodt  isomor ghism °
\rePO ((3 ,'5&) -l V(\) (&,o«) *eu %) GL(S\)- \,\«f \y

So \93 pwPev\'iLs of hEbs e%’“,“;m;\- 3&0«\«&’“’3
’(‘O\’ \'3?2- Pg Gl_uNCf S W O\r\oi‘\mr Oﬂ‘em‘\‘«‘h‘m
Camn he vedue 4o o pax*\'r\ﬁ oriewtahiow .



Step Q- He \OIPar'hwlC %Q/\Q_\IGV\S\LS Wop

Lt ‘(l b @& b\“)a\r'\'\'-\( "35& A quiver with  dim vec «

ITwn [KR\S] We  (pmetrucked o worghigm of vaviehes
; Ve \D(Q, A)<— F\aé (.o\\ ,...,o\j‘—”‘x

qudn faok %-'N cakh 6rlnt  Aosuve Q.Em()(&,a))
é(ﬂ) A Gy om opom WVM\U% cfk o
B-odpiv dosure v K.
S Moz vane
EXQM:F(C Comsider e \)2\7ar‘\w'3r€ “r\ye A %‘;W Ve

0[( D}'L °}3
= /\/\/\ \J= A e/ \ P
QVAVEN
Y‘Q&TQSQN\"\’Q& ‘9\3 Yho matny | TR SN /a
Sy ¥, d
% ?dﬁ mlo o A1 1 A fn
Q{&w fw 0 A‘L B) 1 ‘N\O\}V‘;

3 A; BL O 1
%(V): ((:‘4 B, O O | € F\af)(o\m-/o(()

oy 4
o 1 O
ol\ | 1

- N




_I}~C T%RL 1)) q!,‘mlev v‘eg_)s worde  double Gy ass manmiavs
Boaged om ) inspired \’5 work of
Bobiiski— Zwova (200). > ,

(sivem on ‘\'\6‘)& D %Q\rof‘, Sa,g 0\;\1/ \.l/ ;
we wort 4o Bnd eadn vep(Byel) N imoide”

a  double (Gvass mannian:

L Roeduw 4o \)\?m("hsre- onemtation Dﬁ«(n-

Tw [KR\S] we cms’rrw\‘ee\ o vv\or?wim of variches
4: ve?(&, A)— G (a,w) * Gy Lo, w) =+

udn that For can bt sune Q—QN()(&,&))
g(ﬂ) * Ly om opom WVm{o{‘a Aq, o
Borht dosare o T . & opninelind Sclulor!
(Whive 2 & ot Goaedte ./mlv(“b\. No

Ruvv\wi-" T @W‘ﬂ e iwwbp,,() é \ands
Yo subset of Y regreseded \aa tve bl wmatiay -
DA con be dohfiod wiln fe G fk
wheee  G=6Uavk) L K=GLK) x GLU)-



R oolications
\ ew\'v\a \Van ous eq,u'wuiwx\‘ %um’ka @m\dms as
O'F others abore \Qup.s » ‘HM. '(:ouawwa

'ﬂf. A. &ff)\r bit _closures . w@\“\‘\?:émwari‘::
— o>
Let (6,d) he W A Thim Hhe \)osd‘ mc
G\L(d\’w\)i‘\‘ closures in Ve?(@,o\) embeds ag a

SuY posd' of the B-orhit Uosures im o ‘;w\\‘u\ “‘5 vmnd‘a )

(2 a Su}oPoSp"‘" a’k (/N $06w\m0hr\'c. %row? w'\V'\ Brw‘w\' ovdar.

R.wa\h [ COoNVerse %‘\'W\‘&mw\' oo holdg "b oo m‘a
Comechiong TL.A.

g ow
Let (0,d) %e Jr-(s‘yu])- Thow \)osd‘ of
GIL (D=t closuces in Vﬁp(@,d) embeds as a
Su\)posd' of the B‘orb1+ dosares v o § mme‘h\o van {b
G/k=GL(a+6) /6LIa) X 6L1b), (e osu‘o‘»c,c\' of, clans.
oo &Qﬁ\\ (\ Jmm?\
)

Wetk | on

3 Rawalor & 3. ?\“\3&1’\‘30(
Rowadl - gimi\a\f Oom\l(/\\\'\f) shlwmads are o‘o\ﬂw’\na

'\'w-\\@"aq C\M‘)ﬂm\\/’j TA 3 open tm\ot”\\'s Gl & Gl ) % b oun) -

/7.

\)7_,;7/«7./‘7"‘




M. B jmsq\ao(’d 5
Theor ewn

WW of %fn3u\av{’\1w appuiws w GLIY -ovnt
Cosurey im vep(@ia) | wih O wghg over all fype A
Guaivers L A over all dim Veches ore (/\Lac*‘t») Y
Singulasitive appieimy i Boorhit closures {lay vadietion -
T\M») ot -waxz wmaly  Cobon Mac

£ vabhod co\“vaq,lq/\;\&’\r@ @* dm())

Theor emn 4 ;,\ ‘Qev

The fypeo of Sinqulen ier appeanmy 1 QLIS ovbrt—
Closurey m vep(3,a) , wi B wrghg pwer all tupe D
Guivers L Ak over all dim Vectss are (J\Lw{"‘a o

%) n«)u\avﬂiu' “VV"”"."S i~ B-orit closures in dow\o\t Siross manniug,

and M v S«Ummc)\\(ic vonehy & G\L(ll“'b)/é!L(au\Y(aLUo).

A")‘h\\\/‘ worie M , Voo
VeSo baiiens
orincy " in W D we G
S\\V\iulafv'\st‘:% v\o’% %Q()(ou\r\ws A
A

o



m.c. Eq‘,u{\fll(‘;av\‘\' K-

For an dlghaic quop 6 & alaebrac  G-scheme X,
denode \'g KQ(\A Yhe Gathendied A Youg of Fae Gilepey
0? G«‘eq,mtvav\‘w cohevernd Chewes o X
The connecbns of \)«/\' T (indua Maps o Fhese

Thesrcem

\'-Q:‘— (()10\\ \OLD'{,. ’\'VQ?( D %4 G/(L S ‘\.W-
et TeB cblm & Tl OLE) Ve mgmd Fovi.

T\"L\r\ 'h'dl Mw&) Z;. Are mduey- o MMZW;“W
%*._ KT(&IKS—‘-Q k,m) (r\ep (Q\a\). Qv‘::%ﬁm;«ﬁ V\\j

T\’W,S ‘%—L Class 1al] e kT(cL) (pq) (Q\‘ﬂ) Can Do “Ccmwl*h

"hj WWCJ'S C* +° o Ca'rmM osht Clsure G/K
'“A'\S iS \p&uu \')ecaawaz, \aﬂ*'f » \fx{'\"" \AV\MM, ey

"

(@Jo{v\w‘ww{cs ¢ Lgpav- ! /i(»%ﬁ ,
et Wit A Kudse & T Refoieh

wor e ow b . D wikh
Howna leon Vmé« (7\&3 [,L;;W



werlh  tn VoG s with M. Lonini

. h@ﬂdﬁ” o

) < %\L{ns" (Dedegem- W

?ys\zsv:u@v\we/{ﬁ@— ,r\/vo('\\%’\’ 5 GLOW) / S:(}g;”)
(L2 /9\9(7/“‘)

&\ D8 VULAWLT



