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U?$LV/’ ST ) 4 lowedt ﬂamv }'ermsl
ro)y(w) k:bkesk.
N)(w) v (w) % regm \w.}\y-
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Example: =7 1645% 23,

fo) ()= 19 :Ac} Go

Emu; ¢ Jex  last -/0)0 dejrec

Monomial S XPG}C—ao{e_ (w)

)r o jf
J Jf
J( 4
y, Y,
a
Y,
JrJ
J

OonNp T W
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The Lelhmer Code

Thc e hmer code of wesSa s
invcode (W)= (/@:) ﬁl) ce, Ln)

where Li= #1320 w(3P403%

We write inVQW3=/@/: oo+ ln Sor

the Coxeter /é,/tjﬂx 0‘£ LW .

jﬂV(W> 4e (s %au. the Minimal
Olﬂﬁf(;& O‘Y’ 7"4\6, /honomlaés ) N Gw



ExamP/Q:

Leb =7 16459 23,

7064 @ 2@

6

1 ¢4 §8 23 o
(38 @3
4y 5 823 Z
5y +@3 2
2

(0

(@)

8 203
L3
3

invecede (wd= (6,0,4,2, % 2, 0,0)

inv ) =16
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L&mn’\.a. (pe,c,lnenfll-"gpeye,r ~W. LOZI>.’

(o) code () Z inv code (D (@ﬂJ’f“au:Sc),

gXaWIP/C

Let —~ 716459 23,

7|(D@@ ®IF[Z3
D] ¢ [ (35118 2 3
@) @Bl (23

Ml [5T18 23

ﬂl?l@@

3|
P \5
l3\

OGP ™ = O
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Relation with Major Index

/]/l/\@ mejor induy ol W s Ma) m=Z ¢

WED>WEND

w= 7 1| 6 45 % 23,

}/[/,0.)(,,,)*:, I‘/”S-,Lédj ]U



ma @z 1) =3
o/ \52.

Pa23D:2 My (312 = |

. | -s.

ij (2 IS):/

.\/s

ﬁw:)L 7—-3 =0

mi32): L

(riz, = X" X2
S/ da
Faisi= X %2 Cain= X
l 3.
G222 x, Craz = Xtk
>~ 5%
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’rbw,orem (pe,c/hem'lé_’gpeyer -W, LOLI).’
ey (W) = msj (D i and 0’\’6 i

W ois 6 Srewocks (312 avof'o(mj)

]o e /\/\V\“”‘“;OA.

Example: v= 2407521206  pay(v)=2+49rs ¥7= 11

BE7E 2 1 BG
M@ s 3 186
[l s3i[8¢
ERXEERS
Arge

D%é

(ay V) = G+UFYE3123m
= 19
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Proof of Main
Theorem



Theanem (pe,c,lnem'k-"gpegcr -w. Zozl ).’

Givea we S, dej& Gy, = Mejwd.
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Blob Diagrams

w=7 1645 % 23




Blob Diagrams

W=7 1645% 23

1 4‘ SL\aP( (W) = (I) ') 4, z)




L@M’VW— (pe,c/lnenn'lé.’gpeyer -w. Zozl ).’

V\G\.j(lﬁ’) On/‘] depena@s onN slxmlye(u):

if Shape (232 (dy der, —-sdn)  Fheo
f\ﬁj(w): thi— — 2
EXW"'P/C: W= 7 1645% 23,

Q L Shape(w) = (1,,4,2)

re) (W)= 5.1+61+74+82 — (2)
= 14

)?)ub Sgﬂ\mb)-r}) ra'\)(w)-«— Mb(w“)_
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Dominant Permutations

I§— W s Aamfnané (132- awafd-'na,) +hen

[ nvcode (@) = rojcode (»D.
v (W) = rejle),

w= 76 34 9% |2

Majcode (W)= (¢, 5, 2,2,2,2,00)

= n Vco&é( W)

Tn Par‘/’fcu ’ar)

(7]e 345512
Q345312

BADEB 2
M5B 2
BBz
Bz

o

3



C/oro//ar'a - LY w s clwminan?, a‘eg Gw= fﬂj(w),

Y, Coatf.(_u )

?f‘oa-,c; i w s O(OM-'nméJ Go = X

EKC&WAPI&.’ u_):7é 3Y 98 | L
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Layered Permutations

(Qri—)—c, W‘,(j)sj )y ! - :Fo( the loﬂjesé
PefﬂMJaJ—fan g S_').

Given @ Compositior o= (dy, .--rda), let

(’(l‘) (den )

L)
€a = W, X Wy x - X W

We C all thes 2 /azcrci pcrmﬂ—ah’o/\..

e |
@
oL=(1,1,4,t) — ®
o
Eua= Ix | e
= x{yyz i) x 2l ®
=l 2 (543 87 .‘




L@M”’W— (pec/lnenfll-"gpe«(ie/ -w. 2ozl ).’
6d I/\C«S Qa U\"’"Z/M(_ "’C?P quéare,c’, ff)’)ﬁ d(‘&&-"’\

and i+ has  fojler) c',ros;rnz/s. Thuws
(y(,e} Ge, = 1Mej (ex).

EXaﬂAP/L’. oL=(1,1,4, %)

n J U J J

° J ;




Lemmao : Fix weSa with Shape o) =d,
Q) W2, e Ca.

@ TL\,EJ(_ éxig ts G dOWH'/wA ¢

P ermutation L So %ﬂtL
SL\aPe. (W= A ank = W.

d el ] [e

RS
e
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@ Af}, 6’» = AC? G',,-l.
@ If vew  then o(,ej, Gvéo‘-ei Go,

@ Followss $rom Stamw'o'}f? of pipe Areans
@ G(‘o]’/@r\dl{ck Pall]nom:a(g afe a@&ﬂmf

(‘(cursivdj bty waz-a—iééw) W hare

di(f) = U-xu)d - (1-x) si-f

xb "x;,“,‘



V\.&’/pmz, Yhe nNoteution Jfcom be fore :
rey(u) = 0&23 Gu z 0‘63 Goz2 O‘Lea Ge, = rejcey)

T 7
w 's Aon i nank €s s /o-vuwa(

Sirw SLW()CCM)= Shope (w0 = ngfe, Cel)
o) (> = rejled = rejcey).

/ll'\us No) (LW = 0(63 G._,_,' ) 2|



Castelnuovo -
Mumford
Polynomials



UQ &g,,\c 1Al Caste nuovo - M m Pord }90/8 novue(

CMu(xD +o by ﬂbﬂl’Of) %egrce, Pweo(: Gl
OL&U(("-’)'MV(W)D.
(3'37.1 :'ixlz X‘li

N
C‘mn "\X; X2 &3:7."@
| |
6213 =E GISZ = XitXe 'E:T__v:
A /

oy =T

(bmes (D

\
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l;.}e &/QU\L 1Al Caste lnuovo- M umPord }90/8 novue(

CMu(xD +o by ﬂbﬂl’Of? %egrce, PWEO(: Gl

G- inv (W)
(%‘/w.s (_«D(MU( > ) :

("37,1 :'ixlz X‘li 210

N~
o C‘23| "\X) Xz 03'7":@ z0-°
| 1
/1606 62'3; clgz_’LXI“‘Xz‘m o
N J/

CIZJ :m loX-Yo

\
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Dau\O\L

v

b rotendicor. polynomals were inbroduad in
/qu bz LdScoux a_/;} chL&H‘zemb&fj@f‘ +o Sh”lf

the Kvﬂ"hcw] of the 00“"/7/:/71& §/a \/ari&/'}.

and

For weSa, G (X',6> 11 (X3 )

Ch)in

1f (;J(c)7w(m) G@Fme c‘ws,,(X)U(P al, (éu(x,ta))
Wheee 3, () = C- X“'”‘C"")S?\ ,
Of\?

X — Xcr At ON
XS
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Ao«,«b(.(,
\"4
bJe &/gmc At Cag%&l/\wovo— /V\V\M]aaro( /90/8 nowe(

CMw(X)\p Yo by Fhe "LOP gﬁ@gr% Mmoromizly of G"’(""‘b)
(O‘Aaif\ normali%eo@B,

(:/Xampfe_’. W= 142%.

t + 4
+ 1 1

CJ\/‘O(X}‘A) = XXt (,anav.v}s Y X\ Xz ‘T‘}z ‘33
= (X\ Yoo} x.zxzw \3‘?2 %3
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LJC Can ?ro‘)ec} W égh b @ iré voek( Femuk‘k‘,\

With the Some tojcodl

) 1,‘;';\
O W

()
p—

() L

g,wuarkg 12

0 A

%'b\o;

Lire

Consecy
Tows

7, (w2
—

Jo 04
,S-‘;re wer &g

2

Rloby
Con s&(\AL\)'\

CO‘M»—A‘
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Tl/léof‘&m/\. (pec/)nen:'lé-"gpeyer -w. 2ozl ).’

CMy (x, %5 - CVV\T,L(M,)(O GLPW (y)

Exomple: =13 8 (D
(/@0 ’—7‘ ci? e

Cﬂ\o()‘%n) = XS ygys ¥ X e g ) )|

Vv

= (X% X)) Y Y Eo
= CW‘\QZS(X) ' CM)143(3> &

(IR
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Proof ldea

Thi follows  Feon  Hy Cauck«}, /dﬁn/ﬁ‘; for

ch‘*Nf\ol:egL Pohdr\ov\ ialg -

inv(i)

CQ,(X-, ) = >3 ) NV WD) =NV T
3 2, (l) Gl,()() Gi| (J')

{rr

Lef pc—[“'h(w),w],, Ond ﬁé[’ﬁ‘cw))bﬂ&. Then
?/#f*—w £ ond On g §ps M) ond @ =T (W),



CO(‘a“aqu,‘l (pe,c/lﬂena'k-"gpezéf —-M)_ 2ozl )'n

CMo (o - C"\/\m{mb<> Mo (9
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