Tout ce que Je sais
sur

Bander




Def: Let 0 be an tavolution on a finite alphabet,
Then a word w is a 0- uf
w = o{w).

oPal(w) : set of o-palindrome factors of w

Note: 1f o = 1d, this corresponds to usual palindromes, in
which case we write ?&L(m&)

E’?xamgi&: Let 0 be the nvolution defined bj
O: B o Lk o BIERC o] vn S v S,
Then BEKSTEL is a o-
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Reconskruckion probtem

Let P be a finite set of o-palindromes in A, and
factorially closed.

Describe the set of words in A* whose o-palindromes
are contained in P,
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Examptes

P c Pal(A*) :
(L) P=1c¢ &,bg
(i) Pratdesa o, b, g




Reconskruckion F:rc:-btem

Let P be a finite set of o-palindromes in A%, and
factorially closed.

Let @ be the set of minimal elements of Pal.(A*)-F

(mimimita&j taken with respect to the partial foctorial order)

Thn: The maximal language whose o-palindromes are
contained in 7 is given by

Xp =2 A* = A* @ A
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Computation of Pal{w)

LPSu(w): longest Palindromic Suffix of w unioccurrent

Compu&&%wn of LPSu(w):
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mwore skabiskics o a word

Dlw) : number of lacunas of w
CN(M> . nunber of distinct factors of length n of w

Puln) : number of palindromic factors of length n of w

W BIAIN|DIE|IR|I |E R
ILPS.]| @] 2 | *

IR
IR
IR
IR
IR
IR
¥*
¥*

Thw: D(BANDERIER) = 2
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A remarkable &d@.m&%v suggas%&d b'j
BRANDERIER

2D(w) = ; 1) CHN . 2 _ PN - Py,

W |lo|ll1lR 8|4 5| 6] 7% 2Ee|1l
Cu|1|7|7|7|6|8|4|3|2(1|0]|0
Pol1|7|0o|o|o|o|o|o|o|o|o]|o
ToTol=-s|2 | 148 PP A

2D(BANDERIER) = 2 X 2 = 9 - &,
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T%i{: Call a word without lacunas.

o Christoffel words are genial
o MAIRESSE and DUCHAMP are genial

> BASSING, BODINI, JACQUOT, ROSSIN, SORIA,
VALLEE, and some others are genial as well

but
o BANDERIER is a qood friend

o DENISE and FERNIQUE as well.
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Infinite words: periodic case

W Wil
lLPSul 11 (13| 1:
W iK§ 1| E
!L?Sul *| % | %
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Some important results

1. The following conditions are equivalent :

(L) [Pal(w®)] = o0 ;

(i) w = uv , where u, v are palindromes ;

(lil) w is conjugate either to an even palindrome or to
a word of the form a.p with acA and pePal(w) ;

(iv) the conjugacy class [w] has an axial symmetry .

B_ Y B :

I 1 = =
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Computation of the lacunas
2. D{w®) = Dlwx) where [x]| = | (Ju] = V])/3 |
3. D(w®) = Dw) for some w' e [w]

The bound given in 2) is attained. Immediate
consequences are

Dw?) =z © <¢=> Dlwx) = 0 where |x]| = | (Ju] - V])/3 ]
¢=> Dlw?) = o
¢=> D) = 0 where k 2 1,333333..

Determining the lacunas of a periodic word is easy
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Def: Words that are product of kwo palindromes

are called

Exercise: give an algorithm to determine whether
a word is symmelric or whot.

Here is owhe showing that BANDERIER is wnot
symmetric
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weee the nfinite case

@ Thue-Morse M is not genial.
o The lacunas of M are not

o (BANDERIER)® is not genial but the lacunas are

o SERRE is genial and so is (SERRE)Y,

o BASSING is genial but (BASSINO)® is nokb. This is the
case for many others, including BRLEK ...

o Fibonacel word and all Sturmian ones are genial.
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The remarkable identity sotisfied
by BANDERIER
extends to some infinite words,

Thr: Let w be an infinite word with lanquage

closed under reversal, then
)

2D(w) = z Co{n+1) - C(n) + 2 - Po(n) - Pulnr).

e

E’ixampi.es: Thue-Morse, Sturmian, all periodic words,
Oldenburqger (closed under reversal?)




Cownjecture: Let W be a fixpoint of a primitive
morphism, If D(W) is positive and finite, then W is
periodic,

o Disproved by the following example
a-» aabcocba ; b-> aa ; ¢ = a
W = aabc cba.aabcacba.aa.a.aabcacha. ...
pW) = 1

o Still holds for two letter a&pko\be&s«
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Another viﬁwpaimﬁ O
BYAN D BB

Let 0 be the involution defined bj
O; BreiDear e 5 (e T '« b au Ane |, Thi

Then, BANDERIEKR is ot a o- bub is
conjugate to a o-

ND « ERIEK « BA
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New hobabkion

oPal{w) : seb of o-palindromic factors of w

LoPSul{w) @ longest o-palindromic suffix of w
uhioccurrent

Dolws) : number of o-lacunas of w

G‘PM(V\> . number of 0~Patimdr0m£c factors of length i
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Compu&&%mms wikh BANDERIER

W BIAIN|IDIE|IKR|II|E|K
[LoPSul| @ * | *|2 |4|*|2|1 |3 |5
nloll1|2]|3 |4 6| 7|%| 9210
C..lTE 7 (r| 2.8 4| 3l 2|10
oPul T T2 olo|lo|o|o
To |6 |-1-1-1-do|2|21]|1|12
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Some new impor%av\E resulks:

‘Prop: For anhy finike word w, |oPal(w)] € Jw| + 1 - E .

Thm: For any finite word w, the (BR) identity holds
&

2DAw) = X Co{n+1) - Cln) « 2 - oPu(n) - P+,

=0
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and for infinite periodic words

ILPS.) o

N

11

13

16

17

19

21
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¢ € @ ¢8O GTTENL e R

1. JoPal{w®)] = 00 ¢=> w = uv , with u, v o-palindromes

2. Dw®) = Dolw?) = Dolwx) where lxl = l (lu,! = ‘Vl)/ﬁ l

Def: Words that are product of kwo o-palindromes

are called o /
A N Thm: [BANDERIER]
E D LS o
rz 0] - 'PT‘CM){?
= 4
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Thna: Let w be an infinite word with language closed
under o-reversal, then

2DAw) = z Coln+1) - Coln) « 2 - oPu(n) - P+,

n=0
E?xamptes: Thue-porse, Oldenburger (ot known if

closed under o-reversal)

Fack: Sturmian words satisfy the (BR) identity but are
not closed under o-reversal.
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‘D@:f: Let w e A*, If there exists an involution o such

that D (W) is finite, then w is called

Example: BANDERIER is almost genial.
Proof: Indeed Dl (BANDERIER)®) = 3 .

(DENISE and FERNIQUE as well )

‘9@?: Let w e A%, If there is no involution o such that

DAw®) is finite, then w is called
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£ XYW pl@.

has

and hewnce is

but from ancther viewpoiv\& LS
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