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I designed the following high-level pseudo-code with necessary explanations to write the program (the included source code has line-by-line comments explaining all code):

· Declare Boolean matrix and marking array pass1.

· Get size of Boolean array.

· Pass 1 goes from top left to bottom right finding all left, upper left and upper neighbors to build candidate clusters.  This only checks three neighbors per element, which is much more efficient than checking all eight.

· Make an identity matrix to hold numbers that belong to the same final clusters

· Pass 2 goes from bottom left to top right to find all numbers that belong to the same final clusters.  Picking a different traversal direction better identifies which candidates are equal.  This block of code will only find the next greater equal cluster.  i.e: In the sample Boolean matrix, the pass 2 block of code will find that:

· 1 is equal to 3

· 3 is equal to 6

· 6 is equal to 9

· Make final cluster marking array pass2.

· Make array to hold replacement numbers.

· Declare variables to maintain current replacements.

· Extract equal numbers from matches matrix and consolidate the set of numbers from 1 to n sequentially.  This block of code looks into the matches array and applies the transitive property to it.  i.e.:

· 1 is equal to 3 and 3 is equal to 6 if and only if 1 is equal to 6

· 1 is equal to 6 and 6 is equal to 9 if and only if 1 is equal to 9

· 3 is equal to 6 and 6 is equal to 9 if and only if 3 is equal to 6

which establishes 1 = 3 = 6 = 9 or subset {1,3,6,9} is the same cluster and is set to cluster 1

· Replace equal cells from the first pass into the second pass matrix.

· Clear variables

At the end of the program pass2 will contain the clusters found in BW.
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