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A strange ]:)ijection for binarg trees
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pair of Paths (u,v)

binarg tree B : Pair of Paths (u,v)




Krewevrany /o delorm momb
No.v-cuao.m& C4°l 'y S)

dal ')\¢+¢L
é-—c'..-l—i. .
4%"95{
Re wh e‘{: 64 wm A

= 33 A A < Hn,e, 4{ >
the th - g

£ Zevro

N =
(0,0/3/3) S/ (/g)



L GV Lemma

\ :(0,0/3/3) 5'/ g/g)
(X'/"‘ /Xk)






The

. v

\c\)‘)'re,o,:l:ovz

bumaxr hue,o\




-_ p :
T‘%‘p \amnn X \Dbécot«:ov‘,



2422424422444 121
The pair (w, h)









From the Pair (w, h) to the binarﬂ tree B
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The Robinson-Schensted correspondence

~ Schensted insertions algorithm

~ Geometric version

G. de B. Robinson, 1938

C. Schensted, 1961
XV, 1976
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A geometric version of RS
with “light” and “shadow lines’
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The Robinson-Schensted corresponclence

G. de B. Robinson, 1938

~ Schensted insertions algorithm C. Schensted, 1961
~ Geometric version X.V. 1976
~ Growth cliagrams S. Fomin, 1986, 1994

~ E‘dg@ local rules

~ Combinatorial Representation of a quaclratic algebra
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Planarization of the rewriting rules
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Extension

Q quaclratic algebra

complete Q—-tableaux
Q-tableaux




P
e Q

generatpvs @ ¥ {B‘i }J’éj
A= $Ad, .o browy o3
COmet'q,t\loM | dnﬁ-:/d

B A=Y &4
d, A s



[evwwa Ta Q e,vzvd_ wovd WG(QLU%)*

com de wrilten W G W“i.1ug_, Waa_'

W = E cl,v;w) uv

u.édf);
Ve

TQ\A— mo‘ﬂom'\.n& {U.V) u_eaj;veﬁ*}

‘fovw\ a c.\ow(/e :é Ee a,@g,e,@v-c_ Q = C<d’+£>/

non- emwmutabive ?oﬂrwmi.aﬂa
wbnvarialles 1 72 T ided]  gamecabed by
| cowmmubalions - :ulg,/fwvw

(@URB)



T‘Q\w Toavam\.a.a Coaamn \Dc.. oehawu.o( !a,_

Aucteanve newre /vj( ru& ,{row\ w

74
BiRi— 2 o A,

Levama  Vhi &rwmwﬂ w "V“{‘”f endent

%Mcvlﬂx%w\/"






J
'y
$<) Hd-—-b C,L.Ol.. A&B£
9’/(%1)3—0’0

»'ag
e eadh el
R l:é uwn,;t:n /3

wik\n “Covwral'u[ Z/t'd_:, cOnalo',h:OV\

oY







Q- tabbesr
?e«(w'x;o

the Fevrvevs F
blmy < N
\A/ow\& ’



et o a1 P (39
. \h/a/n é'..ea, 2 ) |
e) =
'y
3() Hd'——’ CL.OL.. A&B,Q

?e{fm{,t'{.on we%t' 9-£ o oow-YQq,b,&QQ’ Callboaun E ]
Wgr("')r-l'(‘,.. e K [X]
lly “d

o F



zeim = or | “mf&b’, Q- bal bean
uwb () wW e'(ﬂ)ﬁ)*
Awb(T) = wv, weds ve B

w the werd oel—a.(ﬂu-'( %__ WJW& the
!cxﬁv/{.‘ b£ k‘\.ﬂv w@QA on the VE (W"’ogw)

Lovdar » o }olm _-grom e NW  covrner
to bthe ’€S£ Cov-éw



uc—&l:_
vV e/3

'(Proqwo(t\'o‘n E\r. cun. wovda
x* * o
W E CdU A 5 we A, vef3

C(u,,v/', w) :Zwaf'(T)
T

uwb (T) = w
ju/lr) (T) = WLy



Lebveem o amd




UP:PU-\' 1v I\h comﬂ@k& Q"M&W&
Lt T
1'\,,9:»1\-\ U

. =L I,
L

i

-

i
o

<
<

<

v v v \ 4






[

UJ) =q:DU +j |

Upzc{pu <+ Iv I\n

vl =TIV
1, D=2T, N Y g *
L. L, =LI, wv= T, T;:
c(,v;w)=mnl
COW\Q en.b/ Q— fa»@@zpwu = O\evmw\'o.\"\'fom
qu (T) = U“D“ 3 | :3
v

[Wlﬂ (.T) = I:I:



n Vera
An

Qo
wba.tion

m

o% o pe






1966 (Berger) : 20426 tiles (lowered down later to 104)
1968 (Knuth) : 92 tiles

1971 (Robinson) : 56 tiles

1971 (Ammann) : 16 tiles

1987 (Grunbaum) : 24 tiles

1996 (Kari) : 14 tiles

1996 (Culik) : (same method) 13 tiles

Jeamdel - Rao (2045)
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FIGURE 9. A 5 x 5 pattern with Jeandel-Rao tiles ready for laser cut (red means cut and
blue means engrave. Tiles should have 3cm size when printed in A4 format.




FIGURE 10. The Universal solver for Jeandel-Rao tilings. Any pattern in the minimal
subshift of Jeandel-Rao tilings is the coding of the orbit of some starting point by the
action of horizontal and vertical translations by 1 unit (3cm when printed in A4 format).



FIGURE 1. The set U of 19 Wang tiles.
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