Wayne(Wenguang) Wang wew036@cs.usask.ca

CMPT 812 Assignment 1 Clue Game

1 Wh ydoes the state explosion happen in the reasoning of the clue game?

Basically, there are two kinds of reaso ning r ules in the clue game, one is vertical , and the other is horizontal . T he vertical rule based on the different categor yo f cards of one person, for examp le: player 2 has no mustard nor kichen ; player 3 has peacock or kichen or revolver . T he horizontal rule based on the same categor yof cards of different person, for example: player 2 does not have mustard only if a player other than him has this card; player 3 has conservatory only if all other players do not have this card.

If we use o ne kind of rules repeatedly, we will fall into infinite loop. For example, we use horizontal rules to prove that player 4 has kichen :

holds(4,kitchen)

n(holds(1,kitchen)) n(holds(2,kitchen)) n(holds(3,kitchen))

holds( X,kitchen)

) n( eq(X,1))

Figure 1 Loop in the prove path

When proving the holds(X, kitchen), we will tr yto prove holds(4, kitchen) again. T herefore, a loop occurs.

Actually, only use horizontal rules can not prove the goal holds(4, kitchen). T o get efficient prove, we have

to use these 2 categories of rules alter nately. Ho wever, our current prolog programdoes not select r ule in

this way. It always selects rules in the same seq uence. T herefore, the infinite loop will occur very

frequently. Because of this characteristic o f the clue reasoning, the meta-interpreter we used in pr.pl will tr y

to do useless proves again and again. And mo st time is wasted on this. Let´s illustrate this in Figure 2.

Figure 2 sho ws a reasoning example. T he first column lists all cards (p1-6 are persons , w1-6 are weapons,

and r1-9 are rooms). T he first ro wsho ws all players, and player 0 is the result of the case. We onlykno w

the cards of player 1, and have to deduce other player s´ hands b y reasoning. T he x in the figure means that

player does not have that card. T he o means the player has that card (the programdo not kno wother

player s´ hands, I list the other players´ hands so that it is easy to understand this figure). T he numbers

represent OR relationships. For example, the number 1 in (player 2, p2) and (player 2, w6) means that

player 2 has the card p2 or w6:

holds(2,p2) or holds(2,w6).

And the number 6 in (player 5, p6), (player 5, w5), and (player 5,r7) means:

holds(5,p6) or holds(5,w5) or holds(5,r7).

T he three colored cells (player3 ,p6), (player4, w4), and (player4, w6) means that we alread ykno w that

infor mation:

holds(3,p6). holds(4,w4). holds(4,w6).

T he lines in the figure sho w the routes of the shortest reasoning. For example, the bold line in the figure

means the follo wing reaso ning:

holds(3,p6)

Æ n(holds(4,p6)) Æ holds(4,r3) Æ n(holds(3,r3))