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the plane, without holes. P

14
e Notation : Let P be a po- / \
lyomino and V a vector o 72,
P+ will denote the image of P N
by de translation V. /| [ N
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Problem
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Previous Results Gambini and Vuillon

Gambini and Vuillon

2003 - Gambini and Vuillon

O(n?) algorithm using Beauquier-Nivat's characterization.
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Admissible factors
Listing admissible factors

Algorithms Detecting pseudo-squares

Admissible factors

Let A be a factor of the word w coding a polyomino p. A is
admissible if

o w = AxAy, for x,y such that |x| = |y|.

o A is saturated, that is, first(x) # last(x) and
first(y) # last(y).
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Admissible factors

Proposition

Let A be the set of all admissible factors overlapping a position o
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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Admissible factors

L |x| =yl
B B
W= {
S Y
U v U v

In a non-intersecting closed path on a square lattice,

#(left turns) — #(right turns) = 4.
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w= x Ux V=xUHxV.
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In a non-intersecting closed path on a square lattice,
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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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Let w a word coding a polyomino p with Beauquier-Nivat's
factorization w = XYZXY Z. Then, X, Y and Z are admissible.

o w = AxAy, for x, y such that Ix| = |yl

e A is saturated, that is, first(x) # last(x) and
first(y) # last(y).
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Let w a word coding a polyomino p with Beauquier-Nivat's
factorization w = XYZXY Z. Then, X, Y and Z are admissible.

o w = AxAy, for x, y such that x| = |yl
Direct consequence of the fact that |u| = [u] for all u € X*.

e A is saturated, that is, first(x) # last(x) and
first(y) # last(y).
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Let w a word coding a polyomino p with Beauquier-Nivat's
factorization w = XYZXY Z. Then, X, Y and Z are admissible.

o w = AxAy, for x, y such that x| = |yl
Direct consequence of the fact that |u| = [u] for all u € X*.

e A is saturated, that is, first(x) # last(x) and
first(y) # last(y).

By contradiction, assume that X is not saturated, then

first(YZ) = last(YZ).
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Let w a word coding a polyomino p with Beauquier-Nivat's
factorization w = XYZXY Z. Then, X, Y and Z are admissible.

o w = AxAy, for x, y such that x| = |yl
Direct consequence of the fact that |u| = [u] for all u € X*.

e A is saturated, that is, first(x) # last(x) and
first(y) # last(y).
By contradiction, assume that X is not saturated, then

first(YZ) = last(YZ).
YZ =aY'Za
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Let w a word coding a polyomino p with Beauquier-Nivat's
factorization w = XYZXY Z. Then, X, Y and Z are admissible.

o w = AxAy, for x, y such that x| = |yl
Direct consequence of the fact that |u| = [u] for all u € X*.

e A is saturated, that is, first(x) # last(x) and
first(y) # last(y).

By contradiction, assume that X is not saturated, then

first(YZ) = last(YZ).
YZ=aY'Za = YZ=aY'Za=YaaZ.
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Let w a word coding a polyomino p with Beauquier-Nivat's
factorization w = XYZXY Z. Then, X, Y and Z are admissible.

o w = AxAy, for x, y such that x| = |yl
Direct consequence of the fact that |u| = [u] for all u € X*.

e A is saturated, that is, first(x) # last(x) and
first(y) # last(y).
w=XYXY with Y = aY'a,
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Let w a word coding a polyomino p with Beauquier-Nivat's
factorization w = XYZXY Z. Then, X, Y and Z are admissible.

o w = AxAy, for x, y such that x| = |yl
Direct consequence of the fact that |u| = [u] for all u € X*.

e A is saturated, that is, first(x) # last(x) and
first(y) # last(y).

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

o w = AxAy, for x, y such that x| = |yl
Direct consequence of the fact that |u| = [u] for all u € X*.

e A is saturated, that is, first(x) # last(x) and
first(y) # last(y).

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

o w = AxAy, for x, y such that x| = |yl
Direct consequence of the fact that |u| = [u] for all u € X*.

e A is saturated, that is, first(x) # last(x) and
first(y) # last(y).

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

o w = AxAy, for x, y such that x| = |yl
Direct consequence of the fact that |u| = [u] for all u € X*.

e A is saturated, that is, first(x) # last(x) and
first(y) # last(y).

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

o w = AxAy, for x, y such that x| = |yl
Direct consequence of the fact that |u| = [u] for all u € X*.

e A is saturated, that is, first(x) # last(x) and
first(y) # last(y).

w=XYXY with Y =aY'a.

X Yy X Y
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w =[] M- -0
X Y X Y
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Let w a word coding a polyomino p with Beauquier-Nivat's
factorization w = XYZXY Z. Then, X, Y and Z are admissible.

o w = AxAy, for x, y such that x| = |yl
Direct consequence of the fact that |u| = [u] for all u € X*.

e A is saturated, that is, first(x) # last(x) and
first(y) # last(y).

w=XYXY with Y =aY'a.

X Y X 1%
o T~ T~
w =[}] M- M0
X b y X Yy
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Listing admissible factors

Given a position p in the word w coding a polyomino, all the
admissible factors overlapping p can be listed in linear time.
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admissible factors overlapping p can be listed in linear time.

fw=AxAythen w=y AX A.
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Detecting pseudo-squares

Let w be the boundary of p. Determining if w codes a
pseudo-square is decidable in linear time.
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Detecting pseudo-squares

Let w be the boundary of p. Determining if w codes a
pseudo-square is decidable in linear time.
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Detecting pseudo-squares

Let w be the boundary of p. Determining if w codes a
pseudo-square is decidable in linear time.

— X A -V

— A
WE!M—H—F:MHHHHH\

w=| | s Ter| [ [ [ [ [[[[]]

If x =7 then w = XYXY.
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Detecting pseudo-squares

Let w be the boundary of p. Determining if w codes a
pseudo-square is decidable in linear time.

— A —x A Y
w=[ [FFTFob [ T T [ []

v, Ap
L[t [ [ | [ ]

~

If x =y then w=XYXY.
Since W—AxAythe w=yAXA.
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Let w be the boundary of p. Determining if w codes a
pseudo-square is decidable in linear time.

. A X A Yy
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. A x4
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~

If x =y then w=XYXY.
Since W—AxAythe w=yAXA.
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Let w be the boundary of p. Determining if w codes a
pseudo-square is decidable in linear time.
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If x =y then w=XYXY.
Since W—AxAythe w=yAXA.
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THANK YOU!
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