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Enumerative combinatorics
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Enumerative combinatorics

Bijective combinatorics
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Enumerative combinatorics

Bijective combinatorics

Algebraic combinatorics

« Combinatorial Phgsics »

Analgtic combinatorics

« Existensialist combinatorics »
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Magic combinatorics !
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Bijective combinatorics
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An introduction to RS

The Robinson-Schensted corresponclence

~ Schensted insertions algorithm
~ Geometric version

— Growth Cliagrams

CClgC Iocal FUICS

G. de B. Robinson, 1938

C. Schensted, 1961
X.V. 1976

S. Fomin, 1986, 1994

~ Combinatorial Representation of a quaclratic algebra

See. Tianjin lecture 3
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The Art of Bﬂective Combinatorics

www.viennot.org
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The Cellular ansatz:

bijective combinatorics and c:]uaclratic algebra

Chl RSK the Robinson-Schensted-Knuth correspondence
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A geometric version of RS
with “light” and “shadow lines’

XV 1976
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“Jocal” algorithm oIl o grid

or “growth diagrams”
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S. Fomin, 1986, 1994

C Krattenthaler







Q Q©8 Q Q Q W

O Y Y O O

Q Q8 QO Q Q Q

o Y Y b D




T N n
n

T ] —— mE n

EEE— EEE—HE N n

N N o n &

_ | S &R




V‘outav‘ U
O’re

L

/ oo @l in
ao//;g

[ o V )/ . F

y <
db r'OW,"







“ loca k. vules”

v

2 . i ..
(CL) f:{(%’v , ’ ' Noe=v
(W) P=vV#, btom Na=p
(‘:V) P, e,y v wise £ them \-=/4/U'V
(V) P =y, then M = g ()
zs'vun that /,Lg?/ amaL’O dﬁer w t“'&if“‘fow
[ m Jact p=v = ‘O+C¢)J

them A= e

VvV

(vi) ‘O: r\:'v amd. ] tj Ehem ):t,«,-l—(»{)

C Krattentheler, (2006).
GROWTH DIAGRAMS, AND INCREASING AND DECREASING CHAINS IN FILLINGS OF FERRERS SHAPES



























S-S S — Q

Q

o Y b b O

|

|

8 a
P
(&
18\
Xy

Q Q8 Q Q Q Q




@ i the Lamb vow amd lask cobuwn
b;g the 3Y¢0L [n1x[r]) , we 9,@1'

Maxim ”/é L eMheima i Fe e 0{ @2 &ra,m,g

|




@ i the Lamb vow amd lask cobuwn
b;g the anL [n]x[n] we }@k
W“Y‘W‘”j S 2 i Fe anenn Jm&ra,wt

these ™Max 'WJ eaavun e/n(,oéb - .
P BQ) £

“exwm& the.  2ome J\La_lfe_

|




S-S S — Q

33
HE W /u
-
- { &
EE
Ay
S § o
] u u £ &
HEEE—EEE—HER [ ] | [ | HM .a
O +d
[ |
HEN HEN [ | | HE | %‘M
O 2 mm
HER HER HE HE [ | m
O S
[ ] | [ | | [ | | VMVJA
O
- - S R
O







RS

L
L
2 Y
2
o 9
S
)
g
i3]
CERT
U
D) Q
ce
S
U U
£k B8
s
5 =
S O
Q- 8
V)
Y
G
)
Q
o

s

e - o gy e b Al - e S

R ——

T e T T e ————— g

o




2.3 ¢ S5 6 7 8 ¢

-
wr

\0

]

- <

v .
'.--

-

an dn
| .-

I as -

-

o

- B O v N o -0

For any vertex of the gricl
translated bg 1/2 we
define a Ferrers cliagram

in the Fo”owing Wag



Ferrers ciiagrams

We get a tableau of ﬂE
T

| claim that this tableau

is the same as the one we

get from Fomin grow’ch

cliagrams

..r



~ ALl b fact aet P “shodow L
;@ bhae_ Termufaﬁien o J& @
(€leck Les on bae Pisun y

« bhen -@ @ the.  second loe,é‘/,
4/13. é’h.b \\/) l’} 5.&[( w .»,/:,INL@) i é‘t_ﬂ_ JWV\
| SC( (=
(the sed —fvneo)

—_ eﬁc—,,...@ bthe b /\M.u

2 (S






o shadow bme | - & -
/azec,@ £ CMW)ma Ehen S:: (3 (IL)






|
HE

(34- Q)

=

. L
-
B
|
|









; g 1 3
e i e e e e e e i e e

e e e

€Clg€ lOCBI rules

i e T . 2 Lg% i [ g o b e S . . T e P e T e TR e - Ty - g i P e, T T -, o



“ bocak  cules”

A\

‘ grow tw olm%vm

/4

O

Z

[]
[TT]

“boool Wl

on the V&YtC el




sole 3592

ol Mﬁu” LU o i/aj&@
on t'ru., ed 5 = PS
36" ALEJ"C {0,4,2/...§ L éD/ § |
O ~ A b .
. - . ' . 4 [
o‘ / O o ( A il e il T i
Y
0 xl,oi >0
AN
ano.
o s e 4 = - :
Sew e bomag ol b, _____ é.
- ol ) .
f: s i wmal_
." Aka»té/ ﬁké«/_e/ } ;
| ! f
0| e ,
0 -~ . iz,






2%\.’“(’&:'°“ \./ﬂ) ¥ .’,L,)n‘.t_»\l,’/\{;'_\:
w € {A e, §*

wovel w

™MonoL ecalod fu the

alpholet
PO R -

for evoy  Jodorration
|y, > (;ﬁxu

Wﬁw

S

W = Uv

Sl 3 -

4‘

% 0 Cel X emeen

-&tte\“.(, Mm U



o & -Yam Ealloaun ebe ¢ Z&l |
OL% i = {/a,lz‘:._,c_e, Te.rmwt’a-t»ow)

.\/ﬂ;‘v‘f.‘ ANC ‘1 ()‘ ol .. WOV&

wivkh  al
o B R W BRI s
w=11111111]1
1. ' 8- & 9, & F § 1 4o

2 (10

Q= 21516
41131417119







Prol:)osition
The two processes « growth cliagrams » and « eclge local

rules » are equivalent
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« local rules on vertices »

Marc A. A. van Leeuwen (1996)

The Robinson-Schensted and Schiitzenberger algorithms, an elementary approach

C Krattentheler, (2006).
GROWTH DIAGRAMS, AND INCREASING AND DECREASING CHAINS IN FILLINGS OF FERRERS SHAPES

M Rubey. (2007)

Increasing and Decreasing Sequences in Fillings of Moon Polyominoes

| claim that much attention should be given to the « local

rules on eclges » rather that « local rules on vertices ».

This is Part of the Philosophg of the « cellular ansatz »
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dual of a Young tableau
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Jeu de taquin

M.F. Sc:h’utzenberger

(1976)
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Jeu de taquin
with growtlﬁ cliagrams

S. Fomin, 1986, 1994

aPPenclix, R.Stanleg’s book

Enumerative Combinatorics, Vol2

€Clg€ local rules

XV GASCom2018
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eclge local rules for RSk
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The Art of Bﬂecﬁve Combinatorics
Part Ill. The Cellular ansatz:

bﬁec’tive combinatorics and quaclratic a|gebra

Chi. RSK the Robinson-Schensted-Knuth corresponclence

(5 lectures)

EarElltectires related to the course

GASCom 2008, Athens, slides and paper

SO aPPenclix er R.Stanleg’s book

Enumerative Combinatorics, Vol2
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