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“planarisation” of the “rewriting rules”
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The Robinson-Schensted correspondence between permutations and
pair of (standard) Young tableaux with the same shape
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A geometric version of RSK

with “ligl”lt” and “shadow lines”
xgv, 1976
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ProomC of the ec]uivalence

fscrbians == geometric constrution
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representation of the ol:)erators U, D
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Heisenberg commutation relation

UD=DU+1
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The cellular Ansatz

second Part:

guiclecl construction
of a bijection

(from the rePresentation of U and D)



combinatorial “representation” of the
commutation relation UD =DU + 1

UD=DU+1
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RSK  with
Fomin’s

“local rules”
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local RSK  and geometric RSK

(’che geometric construction with “light” and “shadow” for RSK
leads to a simple PromC of the fact that RSK and the “local rules”
give the same bﬂec’tion)
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Sergey Fomin

* Schur operators and Knuth correspondences, Journal of Combinatorial Theory, Ser.A 72

(1995),277-292.

e Duality of graded graphs, Journal of Algebraic Combinatorics 3 (1994), 357-404.

* Schensted algorithms for dual graded graphs, Journal of Algebraic Combinatorics 4 (1995), 5-45.

* Dual graphs and Schensted correspondences, Series formelles et combinatoire algebrique,
P.Leroux and C.Reutenauer, Ed., Montreal, LACIM, UQAM, 1992, 221-236.

e  Finite posets and Ferrers shapes (with T.Britz, 41 pages)
Advances in Mathematics 158 (2000), 86-127.
A survey on the Greene-Kleitman correspondence; many proofs are new.

* Khnuth equivalence, jeu de taquin, and the Littlewood-Richardson rule (30 pages)
Appendix 1 to Chapter 7 in: R.P.Stanley, Enumerative Combinatorics, vol.2,
Cambridge University Press, 1999.

Richard P. Stanley

- Differential posets, J. Amer. Math. Soc. 1 (1988),919-961.

- Variations on differential posets, in Invariant Theory and Tableaux (D. Stanton, ed.),
The IMA Volumes in Mathematics and Its Applications, vol. 19, Springer-Verlag, New York, 1990, pp. 145-165.

Xavier Gérard Viennot
- Une forme géométrique de la correspondance de Robinson-Schensted, in “Combinatoire et Représentation du
groupe symétrique” (D. Foata ed.) Lecture Notes in Mathematics n° 579, pp 29-68, 1976

Marc van Leeuwen

* _The Robinson-Schensted and Schiitzenberger algorithms, an elementary approach
(a 272 Kb dvi file) Electronic Journal of Combinatorics, Foata Festschrift, Vol 3(no.2).R15 (1996)

Guoniu Han
http://math.u-strasbg.fr/~guoniu/software/rsk/index .html

Autour de la correspondance de Robinson-Schensted

Exposé au SLC 52 et LascouxFest, 29/03/2004
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altemating sign matrices (ASM)
and a quadratic algebra
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“planarisation” of the “rewriting rules”
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The 8-vertex algebra
(or Z.»-algebra)
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cellular Ansatz A
from the quaclratic algebra (&)

how to guess representations



"L’Ansatz cellulaire”  objets représentation

combinatoires par operateurs
Physique planarisés histoires
N . de fichiers
rmormal ordering” bijections polynomes
orthogonaux
UD=DU+1d placements de tours RSK
Weyl-Heisenberg p ermutations «<—> paires Tableaux Young
DE = qED +E+D tableaux alternatifs «—— permutations
PASEP histoires de Laguerre
QQ-tableaux
algebre quadratique Q ex: ASM, FPL ‘7
pavages, 3-vertex
commutations ®
réécritures automates
planaires

planarisation
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pour plus de details
voIr les diaporamas du cours donn¢ a Talca:

Cours XGYV, Universidad de Talca
(December 2010 - January 2011)

Combinatorics and interactions (with physics) (24h)
«The Cellular Ansatz»

accessible sur les sites:

http://www.labri.fr/perso/viennot/

Recherche, cv, publications, exposé€s, diaporamas, livres, petite école, photos: voir ma page personnelle ici

Vulgarisation scientifique voir la page de 1'association Cont'Science

http://web.me.com/xgviennot/Xavier_Viennot/

http://web.me.com/xgviennot/Xavier_Viennot2/




Ch 0 Introduction
Cours XGV

Ch 1 Ordinary generating function, the Catalan garden Universidad de Talca

Chla (1/12/2010, 54 p.)
Ch 1b (7/12/2010, 81 p.)
Ch 1¢ (7/12/2010, 30 p.) algebraic complements in relation with physics (December 2010 - January 2011)

24 h
Combinatorics and interactions
(with physics)

«The Cellular Ansatz»

Ch 2 Exponential generating functions, permutations

Ch 2a (22/12/2010, 40 p.)
Ch 2b (4/01/2010, 63 p.)
Ch 2¢ (4/01/2010, 33 p.) Permutations: Laguerre histories

Ch 3 Permutations and Young tableaux,

the Robinson-Schensted correspondence (RSK)
Ch 3a (6/01/2011, 117 p.)
Ch 3b (6, 11/01/2011, 121 p.) RSK and operators

Ch 4 Alternative tableaux and the PASEP (partially asymmetric exclusion process)
Ch 4a (13/01/2011, 98p.)
Ch 4b (13,18/01/2011, 102 p.) alternative tableaux and the PASEP
Ch 4¢ (18/01/2011, 81 p.) complements

Ch 5 Combinatorial theory of orthogonal polynomials
(20/01/2011, 110 p.)

Ch 6 '"jeu de taquin" for binary trees, Catalan tableaux and the TASEP
Ch 6a (24/01/2011, 98 p.)
Ch 6b (24/01/2011, 111 p.) alternative tableaux and increasing/alternative binary trees
Ch 6¢ (24/01/2011, 21 p.) Catalan tableaux and the Loday-Ronco algebra

Ch 7 The cellular Ansatz
Ch 7a (25/01/2011, 117 p.)
Ch 7b (25/01/2011, 49 p.) complements
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