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History

-Brlek, Mendés France, Robson & Rubey, Cantorian Tableaux and
Permanents, L'Enseignement Mathématique (2004)

-Mendes France, Cantorian Tableaux revisited, Funct. Approx.
Comment. Math. (2007)

-Brlek, Labbé, Mendes France, Combinatorial variations on
Cantor’s diagonal, (submitted), (2011) preprint available on
arxiv.org
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Cantor’s diagonal argument
®0

Existence of transcendental numbers

We write the development in base s > 1 of the algebraic numbers
in the interval (0,1) in a tableau T :
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Cantor’s diagonal argument
®0

Existence of transcendental numbers

We write the development in base s > 1 of the algebraic numbers
in the interval (0,1) in a tableau T :

1 g2 3 4 5

a11 412 313 a4 ais
a1 @2 a3 A4 azs
431 432 a33 a3 ass
d41 442 843 444  a45
dsl ds2 d53  ds4 dss

O O O O Oln
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Cantor’s diagonal argument
®0

Existence of transcendental numbers

We write the development in base s > 1 of the algebraic numbers
in the interval (0,1) in a tableau T :

1 g2 3 4 5

d11  a12 413  d14  dis
a1 d22 a3 A4 Az
431 432 a33 a3 ass
d41 442 843 d44  a45
dsl d52 a53 A4 dss

O O O O Oln

We create the number b = bybyb3byabs - - - where b; # aj;
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Cantor’s diagonal argument
oce

Definitions

Every row determines a word aj1aj2aj3ais - - -

Definition

The set of row-words is noted L.
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Cantor’s diagonal argument
oce

Definitions

Every row determines a word aj1aj2a;3a4 - - -

Definition

The set of row-words is noted L.

The permanent of a matrix n x n defined on a ring is :

Z Ar(1)197(2)2 " * " 9x(n)n-

’TI'ESn
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Cantor’s diagonal argument
oce

Definitions

Every row determines a word aj1aj2a;3a4 - - -

Definition

The set of row-words is noted L.

—

The permanent of a matrix n x n defined on a ring is :

Z Ar(1)197(2)2 " * " 9x(n)n-

’TI'ESn

Naturally, we define the permanent of a tableau T

Definition (Brlek et al. (2004))

The permanent of a tableau T is the set of words

Perm( T) = U Ar(1)197(2)2 * * * 9x(n)n
TES,
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Cantor’s diagonal argument
oce

Definitions

Every row determines a word aj1aj2aj3ais - - -

Definition
The set of row-words is noted L.

Definition (Brlek et al. (2004))

The permanent of a tableau T is the set of words

Perm(T) = U ar(1)13r(2)2 " * Ax(n)n
7T€Sn
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Cantor’s diagonal argument

oe

Definitions

Every row determines a word aj1aj2aj3ais - - -

Definition

The set of row-words is noted L.

Definition (Brlek et al. (2004))

The permanent of a tableau T is the set of words

Perm(T) = U ar(1)13r(2)2 " * Ax(n)n
TI'GSn

Definition (Brlek et al. (2004))

A tableau T is Cantorian if no row-words appear in Perm(T ), i.e.

LN Perm(T) = @.

v
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Cantor’s diagonal argument
°

Transcendental numbers

Theorem (Brlek et al. (2004))

The diagonal ai1ax2a33as4 - - - is transcendental.
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Cantor’s diagonal argument
°

Transcendental numbers

Theorem (Brlek et al. (2004))

The diagonal a,(1)135(2)235(3)335(4)4 = - IS transcendental, where
0 € Sx.
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Cantor’s diagonal argument
°

Transcendental numbers

Theorem (Brlek et al. (2004))

The diagonal a,(1)135(2)235(3)335(4)4 = - IS transcendental, where
0 € Sx.

Theorem (Brlek et al. (2004))

Let Q C L be a countable set in [0,1] and T the tableau obtained
by the development of the elements in L in base s > 2. The
tableau T is Cantorian. Meaning :

Perm(T) C [0,1] \ L.
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Cantor’s diagonal argument
°

Transcendental numbers

Theorem (Brlek et al. (2004))

Let Q C L be a countable set in [0,1] and T the tableau obtained
by the development of the elements in L in base s > 2. The
tableau T is Cantorian. Meaning :

Perm(T) C [0,1] \ L.
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Cantor’s diagonal argument
°

Transcendental numbers

Theorem (Brlek et al. (2004))

Let Q C L be a countable set in [0,1] and T the tableau obtained
by the development of the elements in L in base s > 2. The
tableau T is Cantorian. Meaning :

Perm(T) C [0,1] \ L.

Theorem (Brlek et al. (2004))

If s = 2, then we have

Perm(T) =10,1] \ L.

So, if L contains all algebraic numbers of [0,1], Perm(T) is exactly
the set of all transcendental numbers in [0, 1].

V.
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Cantorian Tableaux
.

Examples - finite tableaux

We note the set of n x n tableaux over the alphabet A containing
s letters by 7T.7.
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Cantorian Tableaux
.

Examples - finite tableaux

We note the set of n x n tableaux over the alphabet A containing
s letters by 7T.7.
A few examples :
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Cantorian Tableaux
.

Examples - finite tableaux

We note the set of n x n tableaux over the alphabet A containing
s letters by 7T.7.
A few examples :

(52)

L TTT L T W
L T LU T T W
L TTT L LV T
T Lu o OTT W
L TT LV T W
L T L T oL T

o T o

o-onw o

o T o
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Cantorian Tableaux
.

Examples - finite tableaux

We note the set of n x n tableaux over the alphabet A containing
s letters by 7T.7.
A few examples :

a a b a a b
b b a b b a 2 b a2

a b a b a b a b
, ,| b a b
b a b a b a b a b b b

b b b a b b

a a a b a a

The third tableau is not Cantorian.
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Cantorian Tableaux
.

Examples - finite tableaux

We note the set of n x n tableaux over the alphabet A containing
s letters by 7T.7.
A few examples :

a a b a a b
b b a b b a 2 b a

a b a b a b a b
, ,| b a b
b a b a b a b a b b b

b b b a b b

a a a b a a

The third tableau is not Cantorian.
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Cantorian Tableaux
°

Sufficient condition

Proposition (Brlek et al. (2004))

If for every row i, there exist another row i’ such that tj # ty/;, for
all j, then the tableau is Cantorian.
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Cantorian Tableaux
°

Sufficient condition

Proposition (Brlek et al. (2004))

If for every row i, there exist another row i’ such that tj # ty/;, for
all j, then the tableau is Cantorian.

L T T L T
L T Lu OO o
L T T Lw L T
T v u T T
L T T LW T L
LU TTLv oL T
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Cantorian Tableaux
°

Sufficient condition

Proposition (Brlek et al. (2004))

If for every row i, there exist another row i’ such that tj # ty/;, for
all j, then the tableau is Cantorian.

a a b a a b
b b a b b a
a b a b ab
b a b a b a
b b b a b b
a a a b a a
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Cantorian Tableaux
°

Sufficient condition

Proposition (Brlek et al. (2004))

If for every row i, there exist another row i’ such that tj # ty/;, for
all j, then the tableau is Cantorian.

L TTT L T oL
L T L T O
L TCT T L v T
T-oL v T T o
L T T v T W
LU T L T oL T
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Cantorian Tableaux
°

Sufficient condition

Proposition (Brlek et al. (2004))

If for every row i, there exist another row i’ such that tj # ty/;, for
all j, then the tableau is Cantorian.

a ab a ab
b b a b b a
a b a b ab
b a b a b a
b b b a b b
a a a b a a
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Cantorian Tableaux
°

Sufficient condition

Proposition (Brlek et al. (2004))

If for every row i, there exist another row i’ such that tj # ty/;, for
all j, then the tableau is Cantorian.

= The tableau is Cantorian

L T T L T
L T Lu OO o
L T T Lw L T
T v u T T
L T T LW T L
LU TTLv oL T
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Equivalence relation
.

Equivalence relation on tableaux

Remark (Brlek et al. (2004))

The property of being < Cantorian > is invariant :
» by permuting rows;
» by permuting columns;

» given a bijection of the alphabet, remplacing the elements of a
column by their image under this bijection.

v
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Equivalence relation
.

Equivalence relation on tableaux

Remark (Brlek et al. (2004))

The property of being < Cantorian > is invariant :
» by permuting rows;
» by permuting columns;

» given a bijection of the alphabet, remplacing the elements of a
column by their image under this bijection.

v

a ab b c a a a a a
a a b b c a a a a a
a ab b c|,] a a a a a
b b a a d b b b b b
b b a a d b b b b b
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Equivalence relation
.

Equivalence relation on tableaux

Remark (Brlek et al. (2004))

The property of being < Cantorian > is invariant :
» by permuting rows;
» by permuting columns;

» given a bijection of the alphabet, remplacing the elements of a
column by their image under this bijection.

v

a ab b c a a a a a
a a b b c a a a a a
a ab b c|,] a a a a a
b b a a d b b b b b
b b a a d b b b b b

asra b bcec,ded
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Equivalence relation
.

Equivalence relation on tableaux

Remark (Brlek et al. (2004))

The property of being < Cantorian > is invariant :
» by permuting rows;
» by permuting columns;

» given a bijection of the alphabet, remplacing the elements of a
column by their image under this bijection.

v

a a b b c a a a a a
a a b b c a a a a a
a ab b c|,] a a a a a
b b a a d b b b b b
b b a a d b b b b b

asra b bcec,ded
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Equivalence relation
.

Equivalence relation on tableaux

Remark (Brlek et al. (2004))

The property of being < Cantorian > is invariant :
» by permuting rows;
» by permuting columns;

» given a bijection of the alphabet, remplacing the elements of a
column by their image under this bijection.

v

a a b b c a a a a a
a a b b c a a a a a
a ab b c|,] a a a a a
b b a a d b b b b b
b b a a d b b b b b

a+>bb+ac+c,de—d
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Equivalence relation
.

Equivalence relation on tableaux

Remark (Brlek et al. (2004))

The property of being < Cantorian > is invariant :
» by permuting rows;
» by permuting columns;

» given a bijection of the alphabet, remplacing the elements of a
column by their image under this bijection.

v

a a b b c a a a a a
a a b b c a a a a a
a ab b c|,] a a a a a
b b a a d b b b b b
b b a a d b b b b b

a+>bb+ac+c,de—d
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Equivalence relation
.

Equivalence relation on tableaux

Remark (Brlek et al. (2004))

The property of being < Cantorian > is invariant :
» by permuting rows;
» by permuting columns;

» given a bijection of the alphabet, remplacing the elements of a
column by their image under this bijection.

v

a ab b c a a a a a
a a b b c a a a a a
a ab b c|,] a a a a a
b b a a d b b b b b
b b a a d b b b b b

asc,bed,cade b
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Equivalence relation
°

Equivalence relation on tableaux

Let T', T € T;7. We write

T '~ T <= T can be obtain from T by a finite sequence

of invariant transformations.

We will say that T' is equivalent to T.
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Representatives
®00

Parikh composition

Let N={0,1,2,3,...} and N* = {finite words in N}.

J.-P. Labbé Computation of Cantorian tableaux



Representatives
®00

Parikh composition

Let N={0,1,2,3,...} and N* = {finite words in N}.
An element A € N* is called composition.
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Representatives

[ Jele}

Parikh composition

Let N={0,1,2,3,...} and N* = {finite words in N}.
An element A € N* is called composition.

Definition

Let w € A* be a word of length n. The Parikh composition
pw = p(w) of w is a composition of weight n and of length s
obtain by the function

p:A* — N~

W Wy [Wag - (Wl
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Representatives

[ Jele}

Parikh composition

Let N={0,1,2,3,...} and N* = {finite words in N}.
An element A € N* is called composition.

Definition

Let w € A* be a word of length n. The Parikh composition
pw = p(w) of w is a composition of weight n and of length s
obtain by the function

p:A* — N~

W Wy [Wag - (Wl

We extend the function p to tableaux 7,27, B : 7,7 — (N*)".
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Representatives
®00

Parikh composition

We extend the function p to tableaux 7,2, B : 7,7 — (N*)".

Definition

The Parikh compositions (pe,, Pe,, - - -, Pc,) Of a tableau T is the
n-sequence of Parikh compositions of its column-words.
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Representatives
®00

Parikh composition

We extend the function p to tableaux 7,2, B : 7,7 — (N*)".

Definition

The Parikh compositions (pe,, Pe,, - - -, Pc,) Of a tableau T is the
n-sequence of Parikh compositions of its column-words.

N = =
W = =
= N W

(210,201, 111)
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Representatives
®00

Parikh composition

We extend the function p to tableaux 7,2, B : 7,7 — (N*)".

Definition

The Parikh compositions (pe,, Pe,, - - -, Pc,) Of a tableau T is the
n-sequence of Parikh compositions of its column-words.

1231 2 2
211233
A EE
5 3 1 2 3 2111
332121
111132

(210,201,111) (222,312, 231,510, 222, 231)
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Representatives
®00

Parikh composition

We extend the function p to tableaux 7,2, B : 7,7 — (N*)".

Definition

The Parikh compositions (pe,, Pe,, - - -, Pc,) Of a tableau T is the
n-sequence of Parikh compositions of its column-words.

1231 2 2
211233 211 2
112 312112 3121
5 3 1 2 3 2111 2111
332121 21 21
111132

(210,201,111) (222,312,231,510,222,231) (031,400,220, 310)
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Representatives
oeo

Orders on N* and A*
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Representatives
oeo

Orders on N* and A*

Definition
Let A\, € N*. We write A < X if and only if

) < 6N or (E(A) = £(X) and N < A).
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Representatives
oeo

Orders on N* and A*

Definition
Let A\, € N*. We write A < X if and only if

) < 6N or (E(A) = £(X) and N < A).

541 <3223 <14 <311<X221 X212 <131 %122 <113
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Representatives
oeo

Orders on N* and A*

Definition
Let A\, € N*. We write A < X if and only if

) < 6N or (E(A) = £(X) and N < A).

541 <3223 <14 <311<X221 X212 <131 %122 <113

Finally, we define a total order <4 on A*, which we call Parikh
composition order on A*.

Definition

Let w,w' € A*. We write w « w' if and only if

pw =< P or (pw =pw and w < w').
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Representatives
ooe

Total order on tableaux

Let T, T' € T,7. We extend naturally the order on tableaux

T4T = c <
or(c1 = cj,and c; 4 cb)

etc.

where ¢; is the i-th column-word of T and similarly for c! with T'.

y
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Representatives
ooe

Total order on tableaux

Let T, T' € T,7. We extend naturally the order on tableaux

T4T = c <
or(c1 = cj,and c; 4 cb)

etc.

where ¢; is the i-th column-word of T and similarly for c! with T'.

y
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Representatives
°0

Reduced tableaux

Let T € T;. In the class [T], there exist a unique minimal
representative T .

Definition

| \

A tableau T' € [T] is reduced if its Parikh compositions are equal
to the ones of T 4.

A\
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Representatives
°0

Reduced tableaux

In general, within a class [T], there are many reduced tableaux.
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Representatives

@0

Reduced tableaux

In general, within a class [T], there are many reduced tableaux.

a a b b c a a a a a

a a b b c a a a a a

a a b b c a a a a a

b b a a d b b b b b

b b a a d b b b b b
T T <«

J.-P. Labbé Computation of Cantorian tableaux



Representatives

@0

Reduced tableaux

In general, within a class [T], there are many reduced tableaux.

a a b b c a a a a a
a a b b c a a a a a
a a b b c b b b b b
b b a a d a a a a a
b b a a d b b b b b
T reduced tableaux : (3)
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Representatives

@0

Reduced tableaux

In general, within a class [T], there are many reduced tableaux.

a a b b c a a a a a
a a b b c b b b b b
a a b b c a a a a a
b b a a d a a a a a
b b a a d b b b b b
T reduced tableaux : (3)
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Representatives

@0

Reduced tableaux

In general, within a class [T], there are many reduced tableaux.

a a b b c b b b b b
a a b b c a a a a a
a a b b c a a a a a
b b a a d a a a a a
b b a a d b b b b b
T reduced tableaux : (3)
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Representatives
oe

Generation of Representatives

Problem

Obtain a algorithm which gives the reduced form of a tableau and
which < minimizes > the number of reduced tableaux it outputs
within a class (if possible in all classes).
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Generation of Representatives

Problem

Obtain a algorithm which gives the reduced form of a tableau and
which < minimizes > the number of reduced tableaux it outputs
within a class (if possible in all classes).

[T]
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Generation of Representatives

Problem

Obtain a algorithm which gives the reduced form of a tableau and
which < minimizes > the number of reduced tableaux it outputs
within a class (if possible in all classes).

[T]



Representatives
oe

Generation of Representatives

Problem

Obtain a algorithm which gives the reduced form of a tableau and
which < minimizes > the number of reduced tableaux it outputs
within a class (if possible in all classes).

educed tabl&aux
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Generation of Representatives

Problem

Obtain a algorithm which gives the reduced form of a tableau and
which < minimizes > the number of reduced tableaux it outputs
within a class (if possible in all classes).

educed tabl&aux



Representatives
oe

Generation of Representatives

Problem

Obtain a algorithm which gives the reduced form of a tableau and
which < minimizes > the number of reduced tableaux it outputs
within a class (if possible in all classes).

Minimal se
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Enumeration
[ 1]

Number of Cantorian classes

Number of minimal representatives of dimension n over an
alphabet of s letters (over the number of classes tested) :

ms| 2 | 3 | 4 | 5 | 6 |
2 1/1 1/1 1/1 1/1 1/1
3 1/3 5/9 5/9 5/9 5/9

4 || 6/21 56/171 | 107/275 | 107/275 | 107/275
5 || 11/165 | 1873/12574
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Enumeration
oe

Cantorian minimal representatives

A few minimal representatives
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Enumeration
oe

Cantorian minimal representatives

A few minimal representatives
Dimension n = 2 with s > 2 :

a a
S

Rl = s*(s—1)
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Enumeration
oe

Cantorian minimal representatives

A few minimal representatives
Dimension n = 2 with s > 2 :

a a
S

Rl = s*(s—1)

The sufficient condition applies.
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Enumeration
oe

Cantorian minimal representatives

A few minimal representatives
Dimension n =3, s =2 :

X
I
oL oo
oL o
oL o

Rl = 24
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Enumeration
oe

Cantorian minimal representatives

A few minimal representatives
Dimension n =3, s =2 :

a a a
R = a a a
b b b

IR = 24

The sufficient condition applies.
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Enumeration
oe

Cantorian minimal representatives

A few minimal representatives
Dimension n =3, s =3 :

[a a a] [a a a ] a a a
a a a a a b a b b
L b b b | | b b c | b ¢ ¢
|[R1]| = 648 [[R2]| = 1944 |[Rs]| = 1944
[a a a ] [a a a]
a b b b b b
| a ¢ c | | ¢ ¢ c |
(RI=324  [[R] =216
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Enumeration
oe

Cantorian minimal representatives

A few minimal representatives
Dimension n =3, s =3 :

a a a] [a a a] a a a
a a a a a b a b b
b b b | L b b c | b ¢ ¢
|[Ru]| = 648 [[R:]] = 1944 |[Rs]| = 1944
a a a | [a a a]

a b b b b b

a ¢ c | L ¢ ¢ c |

|[Ra]| = 324 |[Rs]| = 216

The sufficient condition does not applies !
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Enumeration
[ 1]

Cantorian classes cardinality
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Enumeration
[ 1]

Cantorian classes cardinality

Theorem

Let T € T;. We note the multiplicities of row-words of T

by (f,f,...,fy), where g = |L|. Similarly, (g1, &>, .., &) denote
the multiplicities of column-words of T, where r = |C]|.
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Enumeration
[ 1]

Cantorian classes cardinality

Theorem

Let T € T;. We note the multiplicities of row-words of T

by (f,f,...,fy), where g = |L|. Similarly, (g1, &>, .., &) denote
the multiplicities of column-words of T, where r = |C]|.
The cardinality of [T] is

(nt)® N P
(ITr-1 &' TIL, fi!4m) i=1 (s—t*(pc;))!
19 )
where 9 = |Og(T) N O¢(T)| and
n=1{(o,7) €Sy xSy |oTT=T andoT # T}|.
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Enumeration
oce

Example - Class cardinality
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Enumeration
oce

Example - Class cardinality

(fla f27 f3) = (17 1, 1)
(81,8) = (2,1)
{F(pe,) = £7(300) = 1
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Enumeration
oce

Example - Class cardinality

(f17f27f3) = (171’1) £+(pq):£+(pq) :€+(111) =3
(g1,82) =(2,1) By computations, n =0,9 =6
£ (pe,) = £7(300) = 1

J.-P. Labbé Computation of Cantorian tableaux



Enumeration
oce

Example - Class cardinality

a
b
c

a a
R4 = a b
a ¢

32

[Ra]| = 324
(ﬁ77c23f3) = (1,1,1) f"'(pq):ﬁ‘*‘(pq) :€+(111) -3
(1,82) = (2.1) By computations, n = 0,9 = 6
0*(pe,) = £+(300) = 1
(31)> .3 3! 3!
I[Ra]| = (Y (ITN+0) * BG=DIB=3)'G=3)! _ 3,

6
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New enumerative results

Enumeration
°

Number of Cantorian tableaux of dimension n over an alphabet of

s letters :
n\s 2 3 4 5
2 1.22 2% .32 3%2. 42 4% .52
3 3.23 47.2%.33 207 - 32 . 43 579 - 42 .53
4 109 - 2* 25036 - 22 - 3* 803613 - 32 - 4* | 0419224 .42 . 5%
5 | 2765-2% | 16304200 - 2% 3°
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Enumeration
°

New enumerative results

Number of Cantorian tableaux of dimension n over an alphabet of

s letters :
n\s 2 3 4 5
2 1.22 2.3 3.4 4%.5%
3 3.23 47.22.3% 207 - 32 . 43 579 - 42 .53
4 109 - 2* 25036 - 2% - 3* 803613 - 32 - 4* | 0419224 .42 . 5%
5 | 2765-2% | 16304200 - 2% 3°
Before | After
C(4,2) | 3 min. | 9 sec. Computed using Sage4.5.2
C(4,3) | > 17h | 105 sec. | on a Intel 2.8Ghz machine
C(4,4) | > 74d | 25 sec.
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Enumeration
°

New enumerative results

Theorem

The number of Cantorian tableaux C(n,s) forn=2,3 and 4 is
given by the following polynomials

C(2,s) = s°-(s—1)%

C(3,5) = s> (s—1)% (s*+25° - 155 4 165 — 1);

C(4,5) = s* (s—1)%- (s +25° +3s% — 925" — 435° + 101455
—449s* — 5680s° + 1204552 — 94065 + 2629).

v
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bi-Cantorian
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Definition

Definition (Brlek et al. (2004))

A tableau T is bi-Cantorian if no row-words or column-words
appear in Perm(T), i.e.

(CUL)N Perm(T) = 2.
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Definition

Definition (Brlek et al. (2004))

A tableau T is bi-Cantorian if no row-words or column-words
appear in Perm(T), i.e.

(CUL)N Perm(T) = 2.

| \

Fact

The property of being < bi-Cantorian > is not invariant under ~
anymore! ®
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bi-Cantorian
0®000

Brute force enumerative results

n\s || 2 3 | 4 5 | 6 |
2 1-2-1 2.3-3 3.4.7 4.5.13 5.6 21
3 1-2-3 23367 3. 46179 4.5 . 43065

4 1-2.091 2 - 3. 402873

5 122005

6

TABLE: Number of bi-Cantorian tableaux of dimension n over an
alphabet of s letters
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bi-Cantorian
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Colorings and tableaux

Let K(s) be the number of colorings of the 4-cycle such that every
edge is not monochromatic.
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bi-Cantorian
[eJe] Yolo)

Colorings and tableaux

Let K(s) be the number of colorings of the 4-cycle such that every
edge is not monochromatic.

There are three types of coloring :

BaEEE

J.-P. Labbé Computation of Cantorian tableaux



bi-Cantorian
[eJe] Yolo)

Colorings and tableaux

Let K(s) be the number of colorings of the 4-cycle such that every
edge is not monochromatic.

Let B(s) be the number of bi-Cantorian tableaux of dimension 2.
There are three types of coloring :

BaEEE
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[eJe] Yolo)

Colorings and tableaux

Let K(s) be the number of colorings of the 4-cycle such that every
edge is not monochromatic.

Let B(s) be the number of bi-Cantorian tableaux of dimension 2.
There are three types of coloring :

BaEEE

The number of bi-Cantorian tableaux B(s) is equalt to the number

of coloring K(s). In particular,
K(s) = B(s) = s(s — 1)(s*> = 3s + 3) = 2(3) + 12(3) + 24(3).

Proposition
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[eJe] Yolo)

Colorings and tableaux

Let K(s) be the number of colorings of the 4-cycle such that every
edge is not monochromatic.

Let B(s) be the number of bi-Cantorian tableaux of dimension 2.
There are three types of coloring :

Proposition

The number of bi-Cantorian tableaux B(s) is equalt to the number

of coloring K(s). In particular,
K(s) = B(s) = s(s — 1)(s*> = 3s + 3) = 2(3) + 12(3) + 24(3).
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Open problems - bi-Cantorian tableaux

Consider an infinite tableau T°° formed by developing in base s
algebraic numbers of [0,1]. Are there algebraic columns ? If so,
how many ?
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Open problems - bi-Cantorian tableaux

Consider an infinite tableau T°° formed by developing in base s
algebraic numbers of [0,1]. Are there algebraic columns ? If so,
how many ?

Problem

log B(n,s)

Find, if it exists, limp_soo ;
log s™
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Open problems - bi-Cantorian tableaux

Consider an infinite tableau T°° formed by developing in base s
algebraic numbers of [0,1]. Are there algebraic columns ? If so,
how many ?

Problem

log B(n,s)
log s

Find, if it exists, limp_soo

v

Find limp o0 §(ng.

(For s = 2, the first values are : 0.5, 0.25, 0.104, 0.045)

J.-P. Labbé Computation of Cantorian tableaux



bi-Cantorian
0000e

Merci! Thank you! Grazie! Danke! Gracias!
| am founded by :

Fonds de recherche Berlin
i oges Mathematical |I @ 1Y AREEEetetr,
Québec me School
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