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Chessboard coloured polyominoes are obtained by the application of chessboard colouring to ordinary 

polyominoes.  

In counting free chessboard-coloured polyominoes (henceforth cc-polyominoes), consider to be distinct 

two shapes that cannot be mapped onto each other by any form of symmetry. For example, there are 

two distinct monominoes, one black, one white. There is only one domino, with one black square, and 

one white. See “The On-Line Encyclopedia of Integer Sequences”, published electronically at 

http://oeis.org, sequence A001933. 

 

It is useful to introduce the concept of the bias of a polyomino; define it to be the difference between the 

number of black squares and the number of white squares when chessboard colouring is applied to the 

polyomino. Unbiased polyominoes are those having an equal number of black and white squares. Clearly 

only even-sized polyominoes can be unbiased. 

 

The number of unbiased polyominoes is always zero for odd sizes. For even sizes, the following are the 

numbers of unbiased polyominoes : U(2) =1, U(4) = 4, U(6) = 24, U(8) = 230, ... . See “The On-Line 

Encyclopedia of Integer Sequences”, published electronically at http://oeis.org, sequence A234012. 

The fact that a polyomino has more black squares than white or more white squares than black is 

immaterial – bias is counted as the absolute difference between the two colours. It becomes easier to 

discuss this using different colours, such as maroon and lilac, and defining the convention that when 

colouring the polyomino, you use maroon for the more frequent colour (note Maroon and More) and lilac 

for the less frequent colour (note Lilac and Less). Also, such a colouring shows up better on the printed 

page – how would you tell the difference between a hole and a white square? 

 

The opposite of an unbiased polyomino is a maximally biased one. That is a polyomino of size n that has, 

when chessboard colouring is applied, the maximum difference between the numbers of white and black 

squares. 

 

The numbers of maroon and lilac squares and biases for maximally biased polyominoes follow the rules in 

this table: 

Size of polyomino maroon squares lilac squares bias 

4n+1 3n+1 n 2n+1 

4n+2 3n+1 n+1 2n 

4n+3 3n+2 n+1 2n+1 

4n+4 3n+3 n+1 2n+2 

 

For example: 

Size of polyomino maroon squares lilac squares bias #max 
biased 

polyominoes 

1 1 0 1 1 
2 1 1 0 1 
3 2 1 1 2 
4 3 1 2 1 
5 4 1 3 1 
6 4 2 2 11 
7 5 2 3 8 
8 6 2 4 3 
9 7 2 5 1 



All 4n+1 sized maximally biased polyominoes may be built by adding recursively aeroplane tetrominoes 

to a monomino; see example: 

      
      
      
 

Some rather obvious facts about 4n+1 sized maximally biased polyominoes (n > 0): 

1. The removal of any lilac square will result in an illegal, disconnected polyomino; 

2. The same for any twice-connected maroon square; 

3. The removal of any once-connected maroon square will result in a legal, maximally biased 

polyomino of size 4n; 

4. The addition of a lilac square will result in a maximally biased (4n+2) polyomino; 

5. Not all maximally biased (4n+2) polyominoes can be generated from (4n+1) maximally biased 

polyominoes; see example: 

     n = 5, size=10 
     maroon=7 
     lilac=3 
     bias=4 
      
 

Maximally-biased polyominoes of various sizes: 

                               
                               
                               
                               
                               
                               
                               
                               
                               
                               
                               
                               
  


