Freie Universitit ‘@

\ O %7

How many compositions of two polyominoes?

Gunter Rote
Freie Universitat Berlin

joint work with Andrei Asinowski, Gill Barequet,
Gil Ben-Shachar, Martha Carolina Osegueda

Glnter Rote, Freie Universitat Berlin The number of compositions of two polyominoes Stefan is 60, Berlin, September 9, 2022



AOSIITIZS
oz B\
/ \

re—
Freie Universitat @5 Berlin

How many compositions of two polyominoes?

o

P, size ny =14 Ps, size ny =4

Glnter Rote, Freie Universitat Berlin The number of compositions of two polyominoes Stefan is 60, Berlin, September 9, 2022



AOSIITIZS
oz B\
/ \

re—
Freie Universitat @5 Berlin

<_—

_—

P, size ny =14

Glnter Rote, Freie Universitat Berlin The nu

Py +t

P, size ny =4

mber of compositions of two polyominoes Stefan is 60, Berlin, September 9, 2022



AOSTITIA
oz B\
/ \

re—
Freie Universitat @5 Berlin

How many compositions of two polyominoes?

P, size ny =14 Ps, size ny =4

Glnter Rote, Freie Universitat Berlin The number of compositions of two polyominoes Stefan is 60, Berlin, September 9, 2022



AOSIITIZS
oz B\
/ \

re—
Freie Universitat @5 Berlin

P, size ny =14 Ps, size ny =4

Glnter Rote, Freie Universitat Berlin The number of compositions of two polyominoes Stefan is 60, Berlin, September 9, 2022



AOSIITIZS
oz B\
/ \

re—
Freie Universitat @5 Berlin

P, size ny =14 Ps, size ny =4

Glnter Rote, Freie Universitat Berlin The number of compositions of two polyominoes Stefan is 60, Berlin, September 9, 2022



Freie Universitat ‘@

How many compositions of two polyominoes?

P, size ny =14 Ps, size ny =4

Glnter Rote, Freie Universitat Berlin The number of compositions of two polyominoes Stefan is 60, Berlin, September 9, 2022



B dC kg roun d Freie Universitdt @ 5

¢ Berlin

(Wrong) LEMMA. Two polyominoes of total size ny +ns = n
have at most 2n compositions.

[ G. Barequet and R. Barequet 2015 |

Glnter Rote, Freie Universitat Berlin The number of compositions of two polyominoes Stefan is 60, Berlin, September 9, 2022



BaCkg rou nd Freie Universitat : a g

7%
ik

(Wrong) LEMMA. Two polyominoes of total size ny +ns = n
have at most 2n compositions.
[ G. Barequet and R. Barequet 2015 |

PROPOSITION. Every polyomino of size n can be composed

from two polyomines of size ny and ngy with ny,ny > ”T_l.

A,, = the number of polyominoes of size n
3n/4
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ni=n/4
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PROPOSITION. Every polyomino of size n can be composed

from two polyomines of size ny and ngy with ny,ny > ”T_l.
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OBSERVATION. Two polyominoes of size n; and ny have at
most 4n1n9 compositions.

Two polycubes in d dimensions of size ny and ny have at most
2dniny compositions.

In d > 3 dimensions, this is tight up to a constant factor.
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OBSERVATION. Two polyominoes of size n; and ny have at
most 4n1n9 compositions.

Two polycubes in d dimensions of size ny and ny have at most
2dniny compositions.

In d > 3 dimensions, this is tight up to a constant factor.

THEOREM. Two polyominoes of size n can have as many as

n2

2 8-Vlogon

compositions.
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Find M := A; & (—As) and find all its neighbors
2n

o o o O(n2) Space
for a 2n X 2n array

* o0 O(n?) time
2n

In d dimensions: O(n?d) space and O(n?d?) time. (Radix sort)
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