
Cow Beauty Pageant
Hearing that the latest fashion trend was cows with three spots on their hides, Farmer John has purchased 
an entire herd of three-spot cows.  Unfortunately, fashion trends tend to change quickly, and the most 
popular current fashion is cows with only one spot!    FJ wants to make his herd more fashionable by 
painting each of his cows in such a way that merges their three spots into one.  The hide of a cow is 
represented by an N by M grid of characters like this:  ................ ..XXXX....XXX... ...XXXX....XX... 
.XXXX......XXX.. ........XXXXX... ..XXX....XXX....  Here, each 'X' denotes part of a spot.  Two 'X's belong to the 
same spot if they are vertically or horizontally adjacent (diagonally adjacent does not count), so the figure 
above has exactly three spots.  All of the cows in FJ's herd have exactly three spots.  FJ wants to use as 
little paint as possible to merge the three spots into one.  In the example above, he can do this by painting 
only four additional characters with 'X's (the new characters are marked with '*'s below to make them easier 
to see).  ................ ..XXXX....XXX... ...XXXX*...XX... .XXXX..**..XXX.. ...*....XXXXX... ..XXX....XXX....  Please 
help FJ determine the minimum number of new 'X's he must paint in order to merge three spots into one 
large spot. 
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