T s b

L N e - it i i o N iy B S S il

E‘mpilements de Laguerre pour le PASEP

GT Combinatoire, LaBR]

Xavier Viennot
Vi Septembre 2018

CNRS, LaBRI, Bordeaux

www.viennot.org







(,"oa_ vodell 4n bthe 'YQ"APM gé
dama.mccwe A%Vm iax _‘@Yovn ec,a\:fdbnimn

ASEP = }m g [
T ASEP L Tele] [efe] [el [®
PASEP 25// ‘{1 5

w‘mtwt‘o»biovs /b_-g the
“-Atwﬁ.omva r'?ro‘aa.\oc‘&tuﬂ



%
/o.emr\ wwﬂ-» Q‘-‘-‘fvf k: vnaan'x AM)) a,"?_

/\ !" I: MR }{/./1=.' (¥ /u? NG U (4qq’3)

D, E  walvies (‘“"'& ——.

(DE ::c‘ED+E+:D
W («E-¥DP) = <w!
(P])"SE)'V>= ‘v> clum veclor V

row veclor W



™ OY‘t‘\o VML o ¥
e Sa/:o.mot‘aa (4999) ¥ a(mwm“&
e “B&at\\e 4 Evoms ) Co latore 4 £ 0l ((ZOOD)

q- Hevrw & bel_(\«.nvw{ai,

d}ﬁ/? X\=9s=
D i B
ol & hras

A-9q \r,ria-
A S e a s 4

s u.UQ\LnaaNV\q Smmw\ot;) Wadat (Zoox)

/

X, (>; aﬁf § ) 7
ﬂ.fk&&a -~ \U;Q)OV\ \?oe»xwmda_é.\



A/? *Q'.L/\-.' \/\/L.‘\ on
488,94

|

,* Hen — Asl«:g tableau

& a
Ja.cobt "\e%_mf Kawehoulk Mecxver
R !\ y~-
| X \ /pavtilions

el N
Chavrlier

laq.uew
B
Tﬁh&bu\o\\ \Av [ .

0 - (zn H de—e
s G Ar3xSn -xdn-|
Ca\’a&nm







(’"31) S‘Qun N'O ) Zell g

C&)oé) Byrak / £ Mo
(200s)  Dudhe, Schhasffer
(200 C) Cor b . BarvsYen
Brok, Grhul , Exdam Pavia Cnem | Rehin cbzer
Grl’q—Q/ W 24 Cama

(2007) Qv‘t’ui/ Nea decur &v-h,,é/ well.: cuma
Sf’em?vwwv> Wl Covma . V.

C?oc)) X.v.

(Coo ‘l} Gr(.’u[/ J:Muak’\/&f%\/?wua 3 Mo.&
Tmuﬁ'—\/graf. Na decua

(o4 b) lor L’d? W/ omn



(2044)  Tomuel—Verysds Grteel , Kom
le.‘ue/ 9«041." Ha"l'&.«-t’
le’,_..é/ Tuul'-\/o.?: P WL e
" AVa‘e/ "B-uau'c,a..,ur/ Nad o
CZM?,} Qr‘.“d? S‘.—amﬁca) st’&»f&n) Wl Coma
(243) Ak, Bowmicaull, Bowel, § Limbamd
A'Vﬂﬂ/ ’R'Ms'cau—u‘} NVeadeau
Av.l7 ’Bom.:cau.a:) “Dame- Har bt
(L04%) E. Jwm

(2o 4(} ﬂ\r..l,/ 'B-unJuuﬂ) "Pezwcx—Dav—/ HM)

Ladyovda —Zutish
le’u_el K;M‘/ Chaton MM&\"O.&/ X.V.
CZM?) bvied , W 00\ v Moom du&l’m/ ¥\

G"l'ul/ MGMM"»\—M/ Wl lawma
Gr!:"uﬂ/ M.uv\;n-

LG-ZOPJQ—"ZJ'\J,"L






WBSEP with 3 farmh,vw
¥=%=0 9q,«%,p
5
T 3
PASEP -




tC.Ve jZ&_@Cx\ctCo‘n
allerna
tableaw

w~ F
.Fe_w‘evs o(iaa\rwm

w it ‘QOMC \c\a__

YowWA oFf Oo'emm
i g

num e;;,é)
“ :(vwwv\‘oex g@>+( o
Alze ‘9_@ s

YCOoOWA



aj [Er na.tc've
& b M j)ﬁ@onctgom

()

Nowme  celba | are wboured
ved or ble e

(CC). no weouxeot el okt the ¢
o’:& o u\e el &{
® o ceeowreoL ell be/’ou/
o ved













Weight of a tableau

= .‘ 3 2
1m “P%
< H B

i

B %
B S A

N A CT) = phb e;& Yowa wothoub™ ¢
(') (T) = b >€ Wlumny witheuwlt ‘

P



Partition function Z,= 2, (7% 9)

Z.. N ol - . 5 2 2
« K
NE
Sum of '
um of the welght of i . .
all tableaux of size n |
Nl
| ‘3 1 ¥ l P 3 A P ”
1 £ (T = vb 3@ 9877}
u o (T) = \nb o;& Yowad w(,a'\owt' ‘
‘3 ) (T) = o Sp @lummna witheut— @



c;omtswtal'iow ;g the
“Ata,ﬁ'omva Troba‘oc%u”

(VﬁSfP with 3 faramh\f‘-f q/ °<) r’

i

3

O'{‘F NOROD e (@

PASEP ‘-Jcl



o |ole l—’ '

G)\’o%n\, T’elb /\{_GV/LUOW ‘f” fo ‘ﬁ @1—
odociated & the  plale CD,-\;‘C )

o

-&(T) =ckT) -a(-r)
s 5]
T“’ (0‘}0(” i E'Z

a'eé'erho»k ve
Caboouny

f?rof;&‘c

dgﬂ a,tv.UQ, (FQTMWC—Q,L’\:OVT - f: v /L;/// /. },Z;//.L;‘M:u.‘
Cocne 6 (-200‘7 Cosg, <o
XV. (2o %) (ol —



,f‘:e\‘\mwta,téom

[alCoay

Fe,wexs dcnévwm F = ‘& » (‘ﬁ- %)

[] | ‘(VQE""‘ o L’hq__ w@&
. My 07 amdl A
.“I th 0 (t> m eadn Co-eumm .
MO ol bant one A
=0 (el A (LL) A f:::::.:'.i.'g for LL-
,4,. auem

?exmuba.«t\'ah t’d&m

0. Toatnlkev (Zooi )
& 'qﬁ%, Y\o“v\.z,aa,éwe. L oﬁ Fhe Grasawanmian

£, S‘t"ew\avuwMov\/ ey \.QQLOJN.A (2005 )






Yo R The vwwber of allermabie fatts
- o] Mze WN e.j‘; % “ “
(wed) !



elet



4=0 TeseP  (,p)

TASEP
\\&(‘,‘uﬂﬂa_ Ma.mmeﬁ'rac. ex uwsion f'?voc.w”
000 A L 4

o > ©|® [ole (@ O




(Df%mthn Cabadoar alleenabive Cablece
altevnative CabGour T wilbhoub~ 02
C.e. evere « «ee@w o ved cem

X's owt‘ﬂ.a.. «@{["f& blue el

C.=25(%)

Ca.t'a,&m

nwrn ers







Q- oneles o nl

[‘&la‘ = 4+c( +¢'2+ ...+c‘4'4‘

v Ma)
Awmber Ma, J
;'% LWV eEXAL'o A 4,‘”3:;



Ty

:;Aunt'.\/z\'?io (2044)




. . ZN (OC",?‘-; O]> ,j;;;uﬂbv‘wﬂ/z“ (2044)

e AL K4 326
y A Z = ® ‘1
e,
; bex maxXiwia
AGE) A () = :;a‘\'-tz-&gé—
2{-2 (c ~






& M VY v W Y N 60 o

-9

-  =723@sC3("H

s word
vw\mkcr maxX wla.
r\.ale\\—- '3 “%é_
V\m\"”' MmAaM e

.r:a,&t- 3 —6{6—



Do Auab‘\/‘era)& (2044)

Tro ronbé\fob A4 S e -
Z — Z x ,’1 c1
o € GNH
34-2
c )
Jj-((cr' ) ) |
31-2. ()




. ;:ua.b'\/ex?,zc (QOM)

— . A(T)-L H()-4 34-2.(0‘5
- =4 &
A Z §

1

o Steingrimmson- Wllicwm,

® e — Qm‘,wb - muuie
® Yoata-2, /://(v:}jv

o Freom con— V.

ﬁ(— SaZam =Y /IQ.'Jn.m.a- T o@,mwhg

2 Qo) = Q@) +G45)q"Q o (2) + (-4"A-abq™)Q, ()






o - amn\bi a,u.ouu
t— reed

towm &t‘e.
Non- amm keg,u.ou.o

brees

E. Jvn (2044)

Crce~bitee
Ealloorinx

(‘d"amgulnx A‘Mfe,

’Bme@ wthim

$2a.
% a are é‘\nmc &mma.












‘Q\QO-E ﬂtn (ion

® ‘P Aek (o’t Lanic P ...q,uus)

® t 'gunau\a_ aelakiom on 1’ {Awmmhcc,

f'-bf&,x ive

( C(e. pen dewn i:/ ne,@a,écon)

o ‘?\ea.‘: E/ j’imcte_ e :g pacrs

7 N

on!'ebéu'on | ‘&V&@




‘e\ eo E de{tﬁn cbion
e ‘P sk (o't Lanic )3(2.,‘-&6)

[ t ’&Mw\a_ aelatiom on P A-?rmmehrcc,

J‘Q{&XCVL

(C(e pen de hi;/ me,éa,écon)

® ‘&QO.P E/ f imibe el 2@ Ppacrs
(0(/ A:) N 6? <eIN (callocl picce,

s

]Dvo &'ecfdon *&V&e

(i) (d)‘;)/(ﬂ,’/d.)éE, O<Cr‘.s %4;:’:0;
(ii) (*/z)55}£'>0 == 3peP alp
(("’/“"1)65




ex e &\ /@ .ozgmm\'s oveyr N

P {[’_o. bl = §2,00, -, b ,osmsb}
¥ 95E 4] & 068




€x: *‘3"“5‘F 3@ .oegmm\'s ovey N
- i [a b) = §2,00, -, b )osausb}
© o EACEd o aNe AR










Laguerre heaps of segments
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