Shaw{) R:pm‘z:ﬂ«m S)Q.C«Z(b(j
Bound \ia Yamﬁ Sﬂwﬁm 3

"Rk’ Bais v Rade- Sl
Mcﬁﬂ of Reclifa, Lsffie

Ubica  Hersh
Uw (vai;{j Oé OV?SM

—-{ﬁuf wole Wity Sheils Sundaran
Univ. of Mamvesata_



T. Bade g
__-C Mam FReQu.u.',S
SMP Mv;"—fwM ?epmu&}wq S(\.QA. m“!

Rowed 2o S— IS+ 45~ M—se(ec!eé

(also wdm—u,@ 4:( move Jlfﬁ'a.(t‘ ‘33 (7 ))

Plan o Today

[

-

=

Jv Newd 7abbon bauis " for W&-Se‘ec‘ec

\ﬂm(osﬁ 3 W\aﬂnea Lm(bm
3«\“&»\; Labhces
- NMC“S wel( (AJL'n\ ij—SUIWM{Vlws

ShBLL Vo S-S ) Cenechacd
H-Remer ) Qv %5(“,\\ ¢ Wl ¢ (T ).



Boo(eam La:ﬂlce M };(_ S
S\a ‘“c{wcsm—(-acfhm
es. {I,Z,g‘,"!%

$,233 fi24d 343 22343

/P TN

523 9p3° 2233 I 1243 7343

\/ -~

HE §2% 333 s 3

’Bf\\sé//

.Sv\ 46'('5 OVl’By. 'hj‘Pevw«:(‘;.{ %(l»off
s a g Presewres < So induces achun on chatns
e Maninal JMMS lbij«"“m Pq.m"u-(wd ok —n

C lalxe( sq«ms)

"



’DG.V‘_JE\_(":M Lx&_e M, 4_‘«4 ;_{'_3
S Reprresibios

234

234 2y 1224 122 ez M3 2[4

|

2Blq 24 z3))ju M2 243 1423

//\\\///

T " Haly(m
’g\dé‘c{'S avi (1, ‘D:j ?GVM'I'A«.:( values

&q- (I'%\[III}[HS'):'?;ZII(HS'é‘]T?
‘Ao Peserves < S0 Pevucles

Maims U, 2 U¢... 2uy



Defln: The ovdev complex of a
‘C\ﬂ\-\-e PDSC“: p 1S e S\'vv\’P"\c:x\.
Wb\ex A( P§ u)'/\DS(, L—c(imcnym‘
Laces are the (+N)-chawns i P,

7 o A b
€3 e, N\ Lﬁ/ :
Q Y
> 7 o /‘|"3. v /ﬁk\
| 5 AN A T Y

'‘Led P=P~%0,T3 e.;;.&v aQw
[n'r\\levrh'zn -When we @G’qh -
“lbp:‘oal'cc' P‘*3P°"“"‘f’S (ho ma(ocm ke )
of PoSc\' P, we wean DNP) or /.S(-P_).
Poset rank:= # sheps fiom botton




S5 ackion o1 el s

OS;ES T_iﬁ.ﬁ Yo S vehve covert1om s

on Fowdlosy Groups
?654;“:? S %ﬂc&ec( CowsgV ;v\
P .\N‘Pl&s Al maxina] chams u?‘b
° Bh ﬁvaw(ec( ac WMQ n
’ Trm %qu&( of vt wn-1 o
‘Swrachon on B, (ves\;,—lThB
Presowes vauh (diskimce fom 6

* A o drams of P jndicet
acking o frces s& N (CP)



) Sv\’QC"&M o Chams of P
Commudes with 'bc(rj Mo Hc AG)
& (e~ <u,3=f§§s"(u°<---<¢;4--m

) /n'\&“e-(wel sv\—'Pevm‘(me\ V?P(n

on tth da qp ok N\ (D)

Qp of NP (imﬁlﬂ&@)
B B, 4T, have howobyy
Concenbated wa 'bj) Je3vee
[ due b sl hanclogs
I\M.Mwé wedq

e
of +op-w'0
\ S?\‘WS




.Dig‘: G a gn.cfecg Pose'F P oF
et n with G-achn ']“'W"":“-! M%%
Lo &y Sciie ..,\a-(?)/ debre :
3s, :;z,.,sﬁ.;
O(S(P\::"'PGIWMHV;M Pcp’no(-G-
on Aains Cé— <C W P
where vank () =S; Bv =12,k
e ()= ey ety (PY = vivha
T<s G- veplnn
g._(_,_\-l e 30‘:(5:( P wdl, G<chinv &
qCO‘aem- Mamu‘n{;‘ [c.'-‘) , S\'\e“n(a‘ex )’Ha.eﬂ\‘o
(> PP=fusP Irktdes? Was hoveaogy
ecendaled wa ﬂ\o‘; Aeﬂvee W S, rthe3
E U\ @Bg(P) ¥ an achl G -vepresednbin
"‘m:QJ veph OM 4o‘|> Lmu:olo&ﬂ of
P? comiy Rom G-achim 2 P°




\/O"ﬁ\_/etj Howeloqy dor Gaded Totets
Whs (M=o @ (C5:1)

rhli)= maxs NvnxS
cbor PV, Auis cecompotes iwho
3,,; Subneadufes :
WHS , ()2 @ (€8]
4 rleu)= E:;Mm > B
‘haPClu\=>~

©3 e (1231/5)= (20,),---D
" T Lagads of
hpe (234)1ls) o s e
WA (PH% B (PY@ Brnors
Obsexwabon ( H.—Remen jessndially O lk-Sdoum )
Why, 2 (Y2, HE (Pandk (IR™))
T CH-Revwe): -
W“iu.,,z% () s-\z&.,\fzd‘drl' o



Rod - Selecled Hondony B5(TT) oF
‘P‘*_"ﬁ"'."" L&_&ée TrVI.
3= 3\‘2-)_.,",-2?5 3¢ -

%2(,2,_,“.-23 ( /n;us ,-\'7-’ H"'DP (—T-T.,l B

» N -

where 4 i lvumr repir sevdug ﬂeuw‘zx'
b Co b &5

R Thas s am (a0l-dun0 veph of S,

T (gl ):Q, @Y % @ lee,

wulHlinew-

Bavzdoy Lt e Lie <4y.



s (T,
) Sov oo v sek
: w seks S?
i (Shudey,'82) - Undevstand B .
TV S
?-fl,..n:l’)

* Lots of 'P«tSl'wﬂL on
L35 (), 15

E S( n) (l
CVL(&PSh- ‘es
( [‘ ‘qﬂes qu'lvth on P er’uji )

Madn of

ST
Ask\c' gr - - 'Ij‘ |
. " ~P n 3«0-33
1S wehodd e i
ﬁ( - wva,(o&u.e &-C )



Represedtabion Theavehic Salilify

Dl (Cluvehi—Guds): A seines
OAC S W&LJS Mn 'z_,‘M?;)"'
for n={27% __. st(ilaey of naug

k M=o c;Sk =7

A N

S(> t W, ,>‘ '} ,)") -‘\

= QD C
MV‘ > (B nzn,)

A Wp
€,
Y. :{_14-'_77 —:i “M-f-S[:Hj
/L ~u
ME e TS s




Hoo Repesendibin Shidiy
Pries Tn WHs (bd- NoT Bs)

¢ Puve Gile 4 (weps S sit-
() S sk appoans w My
() ek My, $or 02 N[ hies

<N & :ILW_N ,]\SS“ < CcmPMoC('

RN
(IR § ave 1 sove S ]
n- M) SN‘S
?CTL ?u,'c, ,%‘,’.\ -1
‘? ® L‘l-f—le =D }?
F

My 3,,.\"5,1 ~INI

1wl %h.Q)\,\.t‘ij & wex TIN+%,2
¢ =@ at q(aom:, rsteficl pad " of v




Q_V\_ Ma‘(_"‘v('e S{wfj""’g "Qf Yﬁs (gnS

T
5 —N—
*Cn( S= ZS, ,.)S"_g Spechit wesdufe
of Abbon shepe
Now-shndodl =
Explanahan (st s, FSC T

'CYeSLth oS NS-LH‘S ,Q,( iew{\ﬂ.c aaﬁce S_S

Sk?‘ Cosiden well-bunon et
wodule besis (pol«dhblokf lMVS) F
®=TFv_ | T std of shpe =~ 3

’C’\/ S‘:‘;Ss 9 Vcc&:v's
¢3. “_ T
sty ©° 2y Yy
S ZE 3 (<. sum
ot

T3 “l2
BN ' AR

B WV




ng Ll APP“Q Sw- eeow\mlm-(- gudw:l- e
"o 4o @ o et Mribbon” bossis
Lo (és(’e )

o o
£C{"‘~M %rsl\ol\w.?s %
W3 ‘G&M
. \bhon Mar daams
‘Cdaam g_:zuo\ésg z v B3 ‘i
€.3.3=22% ,n=5 'a«‘wn

’cdm«(d TB> @< T13< 11,33 <3234

da‘wv\(h?;‘_—_B ¢ < §I‘3§<§t23¢|?}
W\)

Rbld  @dd m{wk- Seps

Ss-cpg Use shellsbi lu‘:j Hheay b Pave
—(?d“ [B) is mdeed basis B¢ BB,

e.s. .Cdmw _|J_3‘|H§ 57’6

(nobbin; onct ! —
;,:";ﬂ.m%) f13y-%1,2% € ${z,5( B,)



. Mam Results of Talb

}, S‘fwrp Uvibsrnn Repvesew‘n-\-ﬁm S‘H’dl%
Bowed Lo %5('%43 aSs S held
Lixed amd 05

2.. New ,,rILEovl ‘MS{SII "C)/ %)5 (:PSB
kihce P.

3. Rook of H.-Remer Cvjechwe,
Le. shardy wniarn represotzhm
s&zbal;‘a] bound B BT 7
\/Ol-\sl:ﬁ.ﬁ Lor 'QV)C.Q’J S ss v clvowS

Techuique S Shiilihy Beoud | APplg Youes

Stsmw'\vlm B WAbon basis for V o
shaw <S)1 V>=D Lo A,’ M—D\l




TIT . Shibely Bouned G @5 (8"
Thm (4 -Swndaram ): The Simwodides
@ (B Lo Brand S = 75,505,358
shbilze hwpy at Zwaxs- ISk,
“'L‘(""" *Drove N»A £ 2 wmax S-IS|+]
for enda e g (BRY (Huaks cwngnl)
cesm"a@ st(BJ

e Defin of Wi (TP = [nl= max S
Lor Qe (53‘5 (8,)

e Peasing 4o ks (B

A < 4~ <
S-Sy .
wus T“ R i Sk

s!“‘u ﬁ.“ s 5:-5.

o Uise vibbon Wuss £, . (@) Hor (:9\145
1o Pove N S mace S-1S]+



S\rwiks A = man, S=IS[+1

E’.s. n=") S= 32‘325 m
Z',S’S<{\,Sf‘l?} 4 “

e WU ®) ¥ %Z ,)(B’) A T:C

23}

CS%'E«.( Pt q
o Ribbon £ cssadicl pact hes

Wc&-(g) max S-1S(+[ colymns ¢

€d. Max S = 3 = & boxeS

— IS||"' | =4 vibloon boves haney dox
L—B 'th‘aus-'\ JM('H 450%‘"49%

max S- (5l-1) = -1 = #oolumas
Touwnss Sypmudbrizer fppods ™ o
Gwe, —(-‘l((&,,_? es. T= l—]—‘
Towes sﬁmkw bra_= (o) (Z 2 )

teo.cr)
3. (e-tdYe+m) " T S



Tde: TC N\ >1wums n T then

o
Uorq.rx wb'oov\
\{""“3 mj \ot.a& clewact 6o S'i'-?
SYyweizer

bEc'MSe ’hmev‘e ms{' hoo euel i let
VOO o‘c T Qlad‘ Samve CD‘A.wny\ o«( l

€S T= (23] ) 4~ of shepe A

o (o N\=4)
-—~l

l :j - Tibloon Shepe
M 3? (/4 colummms <4

=57 & hes o ex(2d) wify

& eReT) Vr ¢

& "‘*“%

)

(\é@*-@> + -EE} =0

(e+ (?3\)




’n'ws) ‘O.r AVy/ = b,r(._..)@ 4—(23)‘3 v,(_’ =D
N

\/\,\)
\(Dwt_s O

S‘QMM‘M\-IM ST
¢ We show -\—'-‘-Q.,.'V_‘_% O L~ VT'

(i ﬁ!ﬂ‘ODV\ basis '{V \/ aud all

SYT T of shape A w/A>maxS
=IS1+(

‘ (@‘“—\— \71-41-\/ =0V Tof Shape A
=5$>,V\>='O (/%> ms—ls‘l

cThus we wde ouf all 7
walh NG X, > 2Zmax S-IS|+ L
lalc(z_({mlﬂ S\z&l\&j bowad
2w S-S+, @






V. Hosaleyy Basis foe By (P # WP
T all Gemwehic Lothes P

o‘l'D'L_"j o~¢fe,cr-' ‘ﬁ“-e.ﬁ:(ﬂnt& Q2,4 \.d\
%m’cv\‘ lthee P

eg. 12413<23< ezt <3 eem Ty,

(vecsl( 2,::, \\cc)vcw 6 B

clabel eV wilh Mu)= mim (AGI~Al)
Sheve Alx)= Fohmt <x 8 (Shee 35¢ 4S)
es. \(izlzule < 120348) = 1S
Jalel sequences oM w-nm-u:l chains of P
ave e odeval "NBC byses of waboid
- fuis qives map £ sendmg wax duains oF P
Yo Lillugs of vibbm RE(557%057%, )
with NBC beses N ,,";,, lf;q-lhs
e3. 92923 < izlzm 3y <Ry > _\@\
+ (G-egut ) aveuse! wap Iz 34
S‘,c\u;v\‘ mdwd basis ‘GJ(M{S' — wmax dans P

'Q" —n @, L ]V < ], V4,V



© fo‘mosmhfc ovdes on Li{'e( Segueuces
qies  EL-shelliy L AP dch induces
shellig fv ACP?)

. wa:‘pm Locets tn AC PS) Sl'lc((CuS ﬁlm by
Shadoel dom Alliigs o Abbon 55,
ity NBC fndep. eis of s2e vale P,

e Geb basis v Bs(P) by seuduy
ecdh NBC* £llag T o =T

do v =2 s (s)-35T /3
selol(T) Pablod

. I . nan/
%jﬂ iy B PGt 3 ia““ﬁ‘ss}
’ﬂl—;\z ?Qda . (\}_‘_,\ (T/ ISS"tlﬁbw\‘c:”o;n.s dF
atn cilbbon cath N_Q-C" bssis
) \am(o&“ betis Hov QSCP)

Tms Bibbon busis fovr WUs (P) s

U T rbboa has for (€8,
ZIAI V&(u) = mgi %5\3“0&53 ) %



ef. n=% cbbon v leugths
$=2%$253 7 25-2,8-%

T°"A.‘ oder o 4:\0*15 oc —lTM

1 21> 22D L MaM 23U LIS 2L -
%

)3y|-..18 ﬁ = \
T'= 1‘3 S0 shandad ¥
"2 {567 B lowe uﬂw:“.g
eubret ave NBC b

12<S6
fd GT3)= €,V g, < e'zvcsbv e,.}ve'sve»
h

12(se3lu g 12356 \7% (4

Mek Qe ™ lls’?v( =853
o dauin (5% %‘%D? EE\—E@S’ )

= (\zvSw < (2VSeV |3V 54783 (12v S6 < (2v.
-+

e e e




'Bis_(g ‘TZ‘” Lohitnesy Homalogy LOH ¢
es WH,, = ()

—oose W of kS

es. u= R3sG [ 4
45?' “w = (1!) |\,‘O,o, 1,9, —)

Le S
= doose. NBC" shudoned Allug Sov

es. T/= _ 3181
h @\?j

-agaim cdedate v_, Lor &l T/ A
all wof ad wax S
Usebl Geb: Wlks (TT,.) decomotes
mio  Sur subwodufes besed au “hype of

w where Lous(ﬁ Viz @ (8,‘4)
* rhfw)= m$\bS\ms



Youns Syuwaiizers “ Bohave Well”
ovt Rk Bsss foe (b5 GTL)

g

Nownsy wnebri 24
(ZW(’E\'L\) (Z‘-"’ ) — anh,‘q;se%j:’w
fecier) ° SEEem by Ly T
—— \2:) L= l91-41-’\/ =0 V-r,
‘o-r ‘v’ A/ (:u\ ‘943.1.5 'CW\/

Ropn (H,- Sudaizen ) G rilbon bess
o T, ora. A, = O wheever
3 w st W of T st,

3 v Same 9 lumn of T/ uheve
ok awy ofhan box kbels of T



ar=(_.) [er(%\(%?)]
: !%‘ 3| E2 ()%

v Ve T r\k -
ra Yoy 22|

- We ldor shos S* wath “lage” N
has <S>‘, (-556_&,\5:0 bj
wIug \?DW«S %wﬁzws .BS A

Loz
. S "Paamv3 ¢ as above
m Same column,



Y .y — s =\ 3%
m™E = - B -5

e

T= 22«3}

Rey feh:
ct-‘- V'l" =0 becéM.%C

0.-,-=(c:4- (MO + U+ (34) + LSPD)( Z o )
&S

iniseds & 1,233
Refher &L::;V\J

T

- Z. s Nesa
H=¢ C(3\(®? ( """—Sf.,zp,s‘%ﬁ ( e+ aox23)

where (e +(3)(25)) v =0

o [12

xdromgtS bores o E
mphginy brarvp =0 Yuo, € bbw
¥ &R T o A

/“4.«%, < S>' ) %s(ﬁn\> =0



Usieg Ribhor BoseS = Repove

lUI’Li (P) & Lﬁa—ﬁvacc(&[\
lr')-;-—% - -
Plfc-e D’G
Orlik —0lonm alpeba,
" Uhses whbbo S(/L«}e @i,, Wheve
I\,
NBCt shd Lillags H
ane Wc“ﬁ Hhe NBC bases w/
4“’*»:5 MB“C( " Je_%_ceuc(tk«g ades
— W'P eq'cqz.._. c_ |——‘>,C (\/ \

. v cha, €yt -)
Ques G- eSriamandt Feomdey ke
~0.S. velns sl b (/\A&HS{\M:‘
tefns w\'\'f,‘nej Lzawalag‘q!




- @T
2ond] C%A\SH
» -
’?% 4w
(1
X ; zv
m 3 Tw )
\L. PE&&—T\ Ll.sﬁ’l'(ﬁm; -
S\"_rzs Qo : \:N Q}g@
‘BA T =
. . :
\;o’ac
'-Degam

S
Weve
Ss

S

X

e

rkw

' J\ape
vhowndele ba,st e
Par \
h:ﬂ o( W
; Lloc
of
2t
S [ J
. (e,
nlo
0(— W

(8
3[(9-.
IO,[’

) )

)

\

-y l

(] L4



* Showo congovent of \ADI-Q&(’?V\A
of —bﬁpe Z_:", lw-z':
Shdnlogs s\mwpl»j F Ymax S-18\+|

i« Lol v REI(ALT

e 112

= (]

* Shows all sther cOmponeds ok
wu— (ﬁ' ) also %&ng

L‘\VV\)QS [S\+1 S\‘Jal&ju clu.e

lo all > exenh] 'P%\' \,0(4
%k%%hg [N+ xt<4m3 —(S{+1|



*Te s 6««:\ wote et

>\ = Z “my = Sum of '>44;(' Si2es
*-‘72' Q'G e o‘( SIZ.C >

€ 2 max S
¢ Use \?Mﬁ sjmm\'\}\zws 4o
Wove N D HmaxS-Isi+ 1 - Ix
wies boa v =0 Y v,
M cbbar besiS (due do
\mvjc It voo w1 A Korams

5 M same Olomn

oA whlous all an kKF @ vLT)

¢ Condude ¥ WOH(TT, Y>=0
Sor IV, 2 Fms3-18] @



JL‘MWES\.




