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e Notation : Let p be a poly- / \
omino and V' a vector o Z?, p+ =
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o w = AxAy, for x,y such that Ix| = |yl

@ A is saturated, that is, xo # Xx_1 and yo # Yx_1 where
k= |x| =yl

Let w a word coding a polyomino p with Beauquier- Nivat's
factorization w = XYZXY Z. Then, X, Y and Z are admissible.
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Admissible factors

Let A be the set of all admissible factors overlapping a position «
in w and A be the set of their respective homologue factors. Then,
there is at least one position in w that is not covered by any
element of AU A.
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k-square-free words

Definition

A word w is k-square-free if

max {|f| : f € Squares(w)} < k.
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k-square-free words

Definition

A word w is k-square-free if

max {|f| : f € Squares(w)} < k.

Exemple : w =a abab b ais k-square-free for k > 5.
——
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k-square-free words

Definition

A word w is k-square-free if

max {|f| : f € Squares(w)} < k.

Exemple : w =a abab b ais k-square-free for k > 5.
——

Let w be a k-square-free word coding a polyomino, and let o be a
position in w. the number of admissible factors overlapping o in w
is bounded by 4k + 2log(n).
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Detecting pseudo-hexagons

Let w be a k-square-free word coding a polyomino, with
k € O(\/n). Determining if w codes a pseudo-hexagon is decidable
in linear time.
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Detecting pseudo-hexagons

Input : w € * coding a polyomino p.
Build L; the list of all admissible factors that overlap the position «.
B3 := (the position of the rightmost letter of w include in a factor of L;) + 1.
Build L; the list of all admissible factors that overlap the position 3.
For all X € L; do
For all Y € L, do
If w = XYxXYy then
Compute i : the position of x in w.
Compute j : the position of y in w.
If longest common extention(w, w, i, j) = |x| then
p is a speudo-hexagon.
End if
End if
End for
End for
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Detecting pseudo-hexagons

Input : w € * coding a polyomino p.
Build L; the list of all admissible factors that overlap the position «.
B3 := (the position of the rightmost letter of w include in a factor of L;) + 1.

Build L; the list of all admissible factors that overlap the position 3.
For all X € L; do

For all Y € L, do
If w = XYxXYy then
Compute i : the position of x in w.
Compute j : the position of y in w.

If longest common extention(w, w, i, j) = |x| then
p is a speudo-hexagon. a
End if |
End if w=| x| x| ]
End for
End for
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Input : w € * coding a polyomino p.
Build L; the list of all admissible factors that overlap the position «.
B3 := (the position of the rightmost letter of w include in a factor of L;) + 1.

Build L; the list of all admissible factors that overlap the position 3.
For all X € L; do

For all Y € L, do
If w = XYxXYy then
Compute i : the position of x in w.
Compute j : the position of y in w.

If longest common extention(w, w, i, j) = |x| then
p is a speudo-hexagon. a Jé;
End if i !
End if w=| x| x| ]
End for
End for
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Detecting pseudo-hexagons

Input : w € * coding a polyomino p.
Build L; the list of all admissible factors that overlap the position «.
B3 := (the position of the rightmost letter of w include in a factor of L;) + 1.

Build L; the list of all admissible factors that overlap the position 3.
For all X € L; do

For all Y € L, do
If w = XYxXYy then
Compute i : the position of x in w.
Compute j : the position of y in w.

If longest common extention(w, w, i, j) = |x| then
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End if i !
End if w=l | x Jy[ | x [v]
End for
End for
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Detecting pseudo-hexagons

Input : w € * coding a polyomino p.
Build L; the list of all admissible factors that overlap the position «.
B3 := (the position of the rightmost letter of w include in a factor of L;) + 1.

Build L; the list of all admissible factors that overlap the position 3.
For all X € L; do

For all Y € L, do
If w = XYxXYy then
Compute i : the position of x in w.
Compute j : the position of y in w.

If longest common extention(w, w, i, j) = |x| then
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Detecting pseudo-hexagons

Input : w € * coding a polyomino p.
Build L; the list of all admissible factors that overlap the position «.
B3 := (the position of the rightmost letter of w include in a factor of L;) + 1.
Build L; the list of all admissible factors that overlap the position 3.
For all X € L; do
For all Y € L, do
If w = XYxXYy then
Compute i : the position of x in w.
Compute j : the position of y in w.

If longest common extention(w, w, i, j) = |x| then
p is a speudo-hexagon. a Jé;
End if i 1
End if w=l y | x [yl x| x [v]
End for . ——— — —
End for w=lyl x [ x]v]l x [7]
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Detecting pseudo-hexagons

Input : w € * coding a polyomino p.
Build L; the list of all admissible factors that overlap the position «.
B3 := (the position of the rightmost letter of w include in a factor of L;) + 1.
Build L; the list of all admissible factors that overlap the position 3.
For all X € L; do
For all Y € L, do
If w = XYxXYy then
Compute i : the position of x in w.
Compute j : the position of y in w.

If longest common extention(w, w, i, j) = |x| then
p is a speudo-hexagon. a Jé;
End if i I .
End if w=l y | x [yl x| x [v]
End for . ——— — —
End for w=ly] x [ x|v] x |y]|
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Input : w € * coding a polyomino p.
Build L; the list of all admissible factors that overlap the position «.
B3 := (the position of the rightmost letter of w include in a factor of L;) + 1.
Build L; the list of all admissible factors that overlap the position 3.
For all X € L; do
For all Y € L, do
If w = XYxXYy then
Compute i : the position of x in w.
Compute j : the position of y in w.

If longest common extention(w, w, i, j) = |x| then
p is a speudo-hexagon. a Jé;
End if ' | oe—»
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Detecting pseudo-hexagons

Input : w € * coding a polyomino p.
Build L; the list of all admissible factors that overlap the position «.
B3 := (the position of the rightmost letter of w include in a factor of L;) + 1.
Build L; the list of all admissible factors that overlap the position 3.
For all X € L; do
For all Y € L, do
If w = XYxXYy then
Compute i : the position of x in w.
Compute j : the position of y in w.

If longest common extention(w, w, i, j) = |x| then
p is a speudo-hexagon. a Jé;
End if ' | oe—»
End if w=[ 21 x Tyl z] x Tv]
End for R —~ = = —
End for w=ly] x [ x[v] X y |
—
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Algorithms k—square—free words
& Detection pseudo-hexagons

Detecting pseudo-hexagons

Input : w € * coding a polyomino p.
Build L; the list of all admissible factors that overlap the position «.

B := (the position of the rightmost letter of w include in a factor of L;) + 1

Build L; the list of all admissible factors that overlap the position 3.
For all X € L; do

For all Y € L, do O 2\
2 ¢ n+ (k+logn)*) =O(n
If w= XYxXYy then ( +( T g ) ) ( )
Compute i : the position of x in w.
Compute j : the position of y in w.

If longest common extention(w, w, i, j) = |x| then
p is a speudo-hexagon. a Jé;
End if ' | oe—»
End if w=[ 21 x Tyl z] x Tv]
End for R —~ = = —
End for w=ly] x [ x[v] X y |
—

Sretko Brlek, Xavier Provencal
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THANK YOU!

Sretko Brlek, Xavier Provencal e problem of deciding if a pol ino tiles the plane
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