Here are the sixteen two-colorings of a 2 by 2 chessboard, where we are not identifying by symmetry.  We will label them as Cij, where the first subscript gives the row, and the second the column, in the listing below.  











Now recall that the symmetry group of the square consists of permutations of the vertices, based on the vertex labeling in the following picture.
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4 3

The eight symmetries are then: I, (1234), (13)(24), (1432), (13), (24), (12)(34), (14)(23).

What we discovered is that for each x= Cij, the size of the orbit Ox times the size of the stabilizer group Sx is equal to the size of the group (8 in this case).   Here is table giving this information: 

	Orbit
	Stabilizer

	S11
	The entire group!

	S12, S13, S14, S21
	A diagonal flip and the identity

	S22, S23, S31, S42
	A horizontal or vertical flip and the identity

	S24, S31
	Two diagonal flips, 180 rotation, identity 

	S34, S41, S42, S43
	A diagonal flip and the identity

	S44
	The entire group


