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Figure from: Partitioning orthogonal polygons into  8-vertex pieces, with application to
an art gallery theorem. Ervin Györi, Tamas Robert Mezei

★Triangulation
★Partition rectangular polygons into rectangles

✴ Minimum number of rectangles, simple polygon: O(n) [Liou, Tan, Lee, 1989]
✴ Minimum number of rectangles, polygons with holes: O(n3/2 log n) [Soltan, Gorpinevich, 1993]
✴ #rectangles = r-l-h+1 (r=#reflex vertices, h=#holes, l=#maximum number nonintersecting 

chords)[Lipski, Lodi, Luccio, Mugnai, Pagli, 1979], [Ohtsuki, 1982], [Ferrari, Sankar, Slansky, 
1984]

✴ Minimum number of squares: NP-hard
✴ Minimum edge-length rectangular partition: polytime in simple polygons, NP-hard in polygons 

with holes [Lingas, Pinter, Rivest, Shamir, 1982]
★Partition rectangular polygons into polygons with at most 8 vertices: ⌊3n+4/16⌋ polygons with O(n) 

algorithm [Győri, Mezei, 2016]
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✴ Goal: Partition P into k polygons P1, …, Pk, all 

polygons are similar to each other
✴ k=2: O(n3) algorithm for P1, P2 possibly nonsimple 

[El-Khechen, Fevens, Iacano, Rote, 2008]
✴ Fission puzzle
✴ Also exists as a puzzle for polyominoes: http://

puzzlepicnic.com/genre?id=47
★Rectangular polygons ➜ let’s look at polyominoes
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★ What do we want to optimize when we generate a puzzle?
★ Interesting optimization question for a coloured version:

✴  Some centers are coloured black
✴  Polyominoes with coloured centers yield picture/letter
✴  Trivial: we could just place a center in each grid cell
➡ Minimum number of centers, such that there exist Spiral 

Galaxies that exactly cover a given shape

Hubble Heritage Team (STScI/AURA)/N.Scoville (Caltech)
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Two possible states—“true” and “false”:
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THANKS

Puzzle? Look here:


