Ostatnim schronieniem ludzi, ktérym nie chcialo sie wojowac, byt garnizon.
Znalem pewnego suplenta, ktory jako matematyk nie chcial strzela¢ z armat 1
ukradt jakiemus$ porucznikowi zegarek, zeby sie tylko dosta¢ do garnizonu.
Zrobil to po gruntownym namysle. Wojna mu nie imponowata 1 nie zachwycala
go. Strzelanie do nieprzyjaciela i zabijanie takich samych nieszczesliwych
suplentow-matematykow po stronie przeciwnejuwazat za idiotyzm.

— Nie chce by¢ znienawidzony za swoje czyny — powiedziat sobie 1z
premedytacja ukradl zegarek.

Najpierw badali jego stan umystowy, ale gdy oswiadczyl, ze cheial sie
zbogacié, wyprawili go do garnizonu.



Czasem to cO niezmiennicze
bywa niezle zakrecone

Michal Wo; ciechowski




Tiling with Polyominoes and
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Communicated by Andrew Odlyzko

Received May 3, 1988

When can a given finite region consisting of cells in a regular lattice (triangular,
square, or hexagonal) in R be perfectly tiled by tiles drawn from a finite set of tile
shapes? This paper gives necessary conditions for the existence of such tilings using
boundary invariants, which are combinatorial group-theoretic invariants associated
to the boundaries of the tile shapes and the regions to be tiled. Boundary invariants
are used to solve problems concerning the tiling of triangular-shaped regions of
hexagons in the hexagonal lattice with certain tiles consisting of three hexagons.
Boundary invariants give stronger conditions for nonexistence of tilings than those
obtainable by weighting or coloring arguments. This is shown by considering
whether or not a region has a signed tiling, which is a placement of tiles assigned
weights 1 or —1, such that all cells in the region are covered with total weight 1
and all cells outside with total weight 0. Any colonng {or weighting) argument that
proves nonexistence of a tiling of a region also provcs noncxistence of any signed
tling of the region as well. A partial converse holds: if a simply connected region
has no signed tiling by simply connected tiles, then there is a generalized coloring
argument proving that no signed tiling exists. There exist regions possessing a

signed tiling which can be shown to have no perfect tiling using boundary
invariants. € 1990 Academic Press, Inc
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