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Cﬂ&’\mc (g and :fim\e ,c@ resolotions

P\ - Noetherian viV\é_, A 4m;¥€ {re2 esolofion of Ewaodoles is  an &UC’UC

owmplex F,: o —> Fv\ iv;’ -Fn—(d:é ——>F1 i>1:o

with, Fi= R{‘, row\l(,(ol'.\=(‘. / 4;=r;m+‘ for le« en,

T fowst of  To s He sqena  (fod 4= L

U\
_’i A 'pouf (ﬂgem“: ) 1S o 3Wic (C.S.oluﬁon wilh forwwfi

wnmwm utaaive A\ 4“ CQ)W\O\C)(

|‘(74 V(V\j Over Z%O/\

® H:.ﬁw 'S aydic over RSM—»

@ For every free acyclic omplex @, of the sime format orer a Moctherian mﬁj } '/\Crﬁ, exists & riVlS \/\DMO'MO’WLSM
C\D\Zc\w\"—"s suun ’H’\(A‘\' @]o = F%;y/\ S

Poyen



" Theoeem ( Brons, 1984) A gereric cesdution alwaﬁs exisks  for eacln
/QO'(W\OJh ’(i’( {0/“'( ﬁw\ . H‘ss Wouwever ) wot U\/\ifl_u(, ownd Mgmm\ no+
NoetWerion .

T heorem (\k\eqvv\am, 10 (b } Toc w=3, thue exists aspific
%o)/‘ﬂ/\(. f'wx3 Y%em wWhida is Noetenanm 14 ond Ov\ln i1 -’F cOMQS Hom

o /Vulvx\ulf\ leaa(&wu

o dr c§3
s e 0 R, 2R B, =
-l ) 0
r=q rank (dig"'l = P
T ronk (da -1=9

rank (c;s)+1 =r

" " Tesolution of  forwat, TP'%H’“ ‘




Motivation
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Format Tpq.r

o dr da
0 ‘—)RL—qu,__) 'R‘_l, —

rank (d;g‘l'l 3 P
rank (d2) - 1=9
rank (d3)+ 1 =r

e For all Drﬁmlcm +7?e5)

there, exists on oppiite  Dbert
vorehy of o dimen sion "D N

Gfp, » whose. siecsction wita e, big

open cell has  cwordinate ring whose
resolotion  has ’cofWJf T?Iqu‘ (Smm.\let\w\w>



Thaorem (S AF -SW.-T) /@
Let G be o reduchw goup 0f excphional Hpe and Pe G g

standard  moximal Para\oolic, SObSYOUP sﬁbih‘sm% a minoswl€
Mndowumﬂ wucgf/d: Lok U E C?\/F be 4l ([\Oi% open A"

let¥ Xe¢ C—"(E@)?i of XC G(E})/?} (+ some cov&me) be an opposi%e
Schobert vareky., Tnm XN U i

*a Complete inderechionn (i) or 3 coilin

e gV oncjr\/ o, pok  Spwmors

e varicty of complees

- the Honele- Ulridh i deak o4 deviadion 2

« 1X2 minors of a 2%3 " gune mordrix

< Ux TH{atfians ofa &*6 slcuu«swmtvic, malnx



The\lOVtCJrY of Po S S‘p\V\O‘(S -——c._—<

let x be oneof +he red vertias Fix Q€2 «C”"—5¢C
non- degenerale,  symwiehic  bilinenr foren. A sibspae U S C™ s
sovopc . Qviwy=e  forall viwe V. The isotopic Grosswanian s

IG(nam)= 5{ Ve Gr(n,in) ] Vis iSdYme'cz ,
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T he Variety  of Comgexes Lok XY e wabices of wdklemingles,

of sizes  1x9q  omd 9x{, res pechiely Degive 4ve idea\ J < [X,Y]:

d = mimors (1, XYY + Miars (M‘V‘i’?"f]'\{> Clnaffing spree A3

the vavieky N oof alk com I XKES 0— 1(4 —i% qu —E‘—> le .

wth ol (62) < min 49 is colled e vagiety of complexes.

T heorem (DCCDV\C.V\K T Sjrr\d(,\awé, 1931 )
The ideekd ) s the de%imw‘:& ideal of Yo varcly of comperes V.
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Teadl: perfick Cﬁg oy Hm = lenglin of wosimek.
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The deviation ‘|‘wo C‘-lOFCnsjrCin rmgs’gjp Howele and Ulzida.

Theoem  ( Ponelce- Ulricta, 1985)
(Bm L) commutatve, woetherion  load ring and X, Y wodics

with enbies in M, of sizes 120 amd  Adnxan, vespechively,
Asome Y is sewo- symmeivic . | hen e ideo |

J= minors (L, XY+ PE(X)
1S A PeffedL Corensiein  ideal of deviation 2.
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\/\)eig\/\*s ond PO(HE,(V\S

. |mLc%m\ wci%\r\lrs é1—1> La\oe,{\(v\gs of th /_DS\A\UV\ &Aa%ﬁvv\
= () with 'lMQ,cst T, e L.
=(Uyg,...,Vn
. Tl’\.o. We}ﬂ\ qovp \r\) = Si,...,5~\> acts on the we'\j\/\Jr T bf)
U, — i‘O( cach Si omd acld‘t'/\ﬁ T to ok ¥y such that

s o node o\q\dacev\—\ to .

- T he {fuvxdammi'a\ wcig\/ﬂ Wi i5  degingd \ovs T = 4.
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FLAO\ mcnj[a prcsmjmjf 1ond
e Nedes in Dﬁv\k«ln didgram <y Fonda wental wei gt

o Tundn mantal wo%/dh Wi ~— TFundanmani( rQ/FfCSCMl‘U‘\"O"\ \/((&)‘)
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Minpscole Repre,seﬁmﬁovxs

Det. A fundamental &Pﬁsemhkom is minsele i{ The \U&Gl groop
acks {:rom's\‘kvcluj on its sek of wﬁgwbs.

* For +ype An, all fondsmental repesentations ae minvscole.
* For +ype Dh, He wminoscole re,p:esmh’n'ons ae  the two half-
Spin mpm)rw\ml\& onQ +he

na‘mra\ re.prese(/\—\a‘r\'on .
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* For Hyre Bo) thae are duwo (doal)  minuscole repre sentevtions
of dmension 3. Tl'\uj o determined ID% the well- lnawn CO/\in'gurorhon

o4 27 lines on a cbic surdfaa.

« or type B3, te is one minoscole gp: of dumumsion B b
(Q? pAars  of lo»lam%eya/\- foa Fla.nl quarﬁt Surfuc_qs‘
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Paraboolic su\agroups ond c‘oo’ﬁen’(s

N in axXima
T i v\\;\a:o\\oot\'c G‘/P* T /IF(\/(CQ%
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PlocUer coordinates Jot C" with commiod basis €4, ..., €

Let¥ WE Ge(uin) be spomned b:ﬁ Wa, -, We € C".

The ossignment  Gir (1€, ) =5 P(Ac)

W D awe] et

is a well - dedined wop called Jho Vlodeer em\oeé;hv\ac}. For indicas ... 6
we  denole \oj Pii o in (\UB e pojeckion of @ (w) Yoihe
wordinate [ eia-48;, =1)
Example TFor k=2, we hawe Pis =i hene +he Ylsder
coordinates  4it into o slew-sywwedic wadrix P. Than Grlun)
is The pro;)ec;fwe O\\SE‘O(O(C \Iaridg de4ined \0\55 oJL e Plagpigns
af W  4x4 wmins of P




Dchoboert vorieties
ket Wo, = (1357 The opposite Schdbert wriches G/

ar thoe of the form  Xw = _IE/N—E/?‘ , WE \IJ/\/\/Px
whe B isthe opposite Borel  Subgrovp with wspek to P.

_@e,W\aCV«i
* _”\L coclﬁw\u\fs\‘ow o{ Xw is +he lm&ﬂm of wO.

o The \oics open ol v G\/?X IS %ivem \93 ?,m?qéo.



E_XO\W\ (‘D\Q (*\/Pc /Dv\)

wn
pio(L t+he hnpef'bo\ic, bosis €1 ,---, €, Ci )ty €: a(, C wi'H'\
VE,S'@%‘\' -"o Q -l'b\a‘{‘ tsl

Q( AL+ +Anl+OET - *ahen) b €, - -|b €.+ \O’C' "LE?“) Z:O\ b" Z - '.

U
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- Then  tha ”biﬁ opem CQ/{A/ (W"“ﬂ in IG\(V\/lV\\ i Spavw\e,cl \oug_
the vous of watrias of fhe form (1“)(\ whwe Tnis the nxn

\éensf;"b matvix amd X isa slew -symmekvic makix,



E.xo.mp\e, The bl5 open cell in G (3,6) is given b:) matvices of fhe

form.
100 X.,q X(,S Xh(o @ Q ( \l( W) = D
OlO Yy Xus Xue %

OO0 L Xay Xos Xne focall v, W rows

" O with el Xy = 0= Kyg = X3,
e @ with @ Xay+ Xy =0

O Wwith @ Xy + Xy, =0

e O wilh @ Kss + X6 =0



E.XO.W\E\ﬁ

loo 0 Xus X
et M= (%go e 9 Xt"f) and X its slew-

(23 s 3 3 symmetric paet.
A"’“j 0y vt sJloset of. ?_112, 3§ of cardinadli 4/ 2 delermines o
onigue s Wew - symmetric 2x2 wmivor ot X.
The sovsets iT,Z_ﬁ, il, SIS am 4 5(.2,37] covespond  fo {T,i,bi,i“\nlﬂ'
ond {7/, 3%, whoe Cones ponding dedermivants ore the squaes of the piaffians
of the appmpriate  Axd skew-sljmmc’mc wminors



> C_'/V,(L)’ W(\lubc\)
* Pl cier coOréim‘rcs/oxrt The Patbians of X of all sizeS. ﬂ/w:) co:r\re%pavxcL

o sosels o4 %_’L,.-.,mj of even Ca(danq\ljn/,

° H( n=2mil 15 odd, the Amxdm Hag\'am ol X o Hu cle:{imvms
equations of  the wleseckion of A vavidy of pur sprors with the big
o ol W

o lHis lmown Hhat thme Paflions span He guuac Goensten ideol
with resolohon of 4ormat (Lininid),



Methods

o Oek-theorkic descrphion of ta defiming  ideak of
a  Shdlet Nonety,

- We vse desiphons of o minswle  homogeneous  spoces
‘O-L) \owilov, Lozg)wc\) L Tevzmars.

° HOV\CJS -OWN "\V\S()QC\'iOV\ assi Sied bﬁ Macao\cuj Q,



ek - Huarekic descnphion of deiﬁmcmq deal o a
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Let re W/ Wex ond X C G/Px s V(W) pea nowert
\Jov'\di/b,. | e P. € V(‘U*Y be ¢ weght veddor dvad to
Pr ar(\]wﬂ c \/(UJQ , 2 "Plodar wordinate’ . Than.

orde,

oo frelon) | oo =2 ¥ they,



The equations {or
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Six equations for
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