To efficiently win at Mastermind we need to understand these things:

· First, a couple of observations.  

· There are 4 peg positions and 6 color choices for each position.  So the total number of possible patterns is 6X6X6X6 or 1276. 

· The score for each guess can be written as two numbers between 0 and 4. Let’s write a score of a guess, G, against a pattern, P as S(G,P)=[R,W].   R is the number of pegs in G which match P in color and location (the red pegs) and W is the number which match  P in color but are in the wrong location (the white pegs).    

· Since there are 5 possible values for R (0 through 4) and 5 possible values for W, there are 5X5 or 25 possible scores.  Of these, only 14 turn out to be valid.  The sum of R and W must be less than or equal to 4 (each peg in the guess can represent at most one peg in the score) which eliminates 10 scores.  Also the score [3,1] is impossible.  Why?  

· All this means that any guess returns one of 14 possible scores when compared to a particular pattern.  Or, put another way, the set of 1276 possible peg arrangement is divided into 14 groups based on their score compared to a given pattern. 

· Scores are commutative,  S(G,P)=S(P,G).   I.e.,  if you reverse the roles of the secret pattern and guess, the score remains the same.   Convince yourself of that or click here for more information.    The important conclusion from this observation is this:   Consider the partitioning into 14 groups that will occur when we make our next guess compared to the previous guess.  The secret pattern lies in the group that has the same score as the previous score.  For example: Assume the secret pattern is BBBB (4 blues), and our previous guess was BGGB (2 blues and 2 greens).  The score for this guess is [2,0].   Now, the set of all “guesses” that would give a score of [2,0]  when  BGGB guess is treated as the secret pattern includes lots of patterns (for example YGGY, BGRR, GGGG, and, most importantly, BBBB).   Thus we’ll choose our next guess so that it would give a score of [2,0] against BGGB.  The score we receive will be at least as good as [2,0],  might be better and thus  will serve to narrow the search space.  For example if we guess BGRR, the score is [2.0], but if we guessed BGBG the score has improved to [2,2] and the remaining possible solution space has been reduced a lot.   

· So, based on the above, here’s the algorithm:  

· Make a first guess with 2 pegs of one color and 2 of another color.   Testing has shown that this is the best starting guess.

· Thereafter make each guess so that it’s score compared to the previous guess matches the previous score we were given and does not repeat any previous guess.       

There is one further enhancement that can be made.  Since each guess results in a division of the solution space into 14 groups, it’s desirable to make these groups as nearly equal in size as possible.  If we record the largest of the 14 subsets for each guess and then pick the guess that has the smallest “largest subset” we can improve our results slightly on average over just choosing a guess randomly.      

