A Simpler Case

Let’s examine the Mastermind case with 4 colors and 3 pegs.  Now there are 4X4X4=64 patterns (Table 1).   Define the S(G,P)=[R,W],  the score, as before.   There are only 4 possible values for R and 4 values for W.  Of these 16 possible guesses, only 9 are valid (See Table 2)

	GGG
	BGG
	YGG
	RGG

	GGB
	BGB
	YGB
	RGB

	GGY
	BGY
	YGY
	RGY

	GGR
	BGR
	YGR
	RGR

	GBG
	BBG
	YBG
	RBG

	GBB
	BBB
	YBB
	RBB

	GBY
	BBY
	YBY
	RBY

	GBR
	BBR
	YBR
	RBR

	GYG
	BYG
	YYG
	RYG

	GYB
	BYB
	YYB
	RYB

	GYY
	BYY
	YYY
	RYY

	GYR
	BYR
	YYR
	RYR

	GRG
	BRG
	YRG
	RRG

	GRB
	BRB
	YRB
	RRB

	GRY
	BRY
	YRY
	RRY

	GRR
	BRR
	YRR
	RRR


Table 1: Possible patterns for a 3-peg, 4-color Mastermind board

	0,0
	1,0
	2,0
	3,0

	0,1
	1,1
	2,1X
	3,1X

	0,2
	1,2
	2,2X
	3,2X

	0,3
	1,3X
	2,3X
	3,3X


Table 2: Valid guess values for [R,W]

Assume that the secret pattern is YGR, first guess is YRY so the score given to the guesser is [1,1] (i.e. there is one peg, the first Y, of right color and in right location, and there is one peg, R, of the right color but in the wrong location).    So, what is the set of “guesses”  that would give us a score of [1,1] if YRY were the secret pattern?  (Remember that the correct answer must be in this set.).  See Table 3 for a list.

	GGG [0,0]
	BGG [0,0]
	YGG [1,0]
	RGG [0,1]

	GGB [0,0]
	BGB [0,0] 
	YGB [0,1]
	RGB [0,1]

	GGY [0,1]
	BGY [1,0]
	YGY [2,0]
	RGY [1,1]

	GGR [0,0]
	BGR [0,1]
	YGR [1,1]
	RGR [0,1]

	GBG [0,0]
	BBG [0,0]
	YBG [1,0]
	RBG [0,1]

	GBB [0,0]
	BBB [0,0]
	YBB [1,0]
	RBB [0,1]

	GBY [0,1]
	BBY [1,0]
	YBY [2,0]
	RBY [1,1]

	GBR [0,1]
	BBR [0,1]
	YBR [1,1]
	RBR [0,1]

	GYG [0,1]
	BYG [0,1]
	YYG [1,1]
	RYG [0,2]

	GYB [0,1]
	BYB [0,1]
	YYB [1,1]
	RYB [0,2]

	GYY [1,1]
	BYY [1,1]
	YYY [2,0]
	RYY [1,2]

	GYR [0,2]
	BYR [0,2]
	YYR [1,2]
	RYR [0,3]

	GRG [1,0]
	BRG [1,0]
	YRG [2,0]
	RRG [1,0]

	GRB [1,0]
	BRB [1,0]
	YRB [2,0]
	RRB [1.0]

	GRY [2,0]
	BRY [2,0]
	YRY [3,0]
	RRY [2,0]

	GRR [1,0]
	BRR [1,0]
	YRR [2,0]
	RRR [1,0]


	Score
	# Patterns for Guess YRY

	[0,0]
	  9

	[0,1]
	15

	[0,2]
	4

	[0,3]
	0

	[1,0]
	11

	[1,1]
	6

	[1,2]
	2

	[2,0]
	9

	[3,0]
	1


Notice that in this case we were lucky; there are only 6 of the original 64 possibilities remaining.    Notice that even in the worst case, [0,1], we would have been down to 15 cases.  For the next step we simply choose any of the 6 cases which we have not previously guessed.  This will either be the correct guess or provide another partitioning which will further reduce the possible solution set.     

 In the advanced version of the algorithm, we would evaluate the distribution of the possible solution sets that would occur for each of the six guesses we might make and choose the one that will further 

reduce the set possible solution the most, i.e. choose the one with that leaves the smallest maximum number of possible solutions.
