
There are 6 books to place on an empty bookshelf with 3 shelves. 3 of the books, X, Y and Z are fiction. The other 3, P, Q and R are non-fiction. The shelves are marked 1, 2 and 3 from top to bottom. Any of the shelves can remain empty. The placement of books must conform to the following conditions-

•P and R cannot be on the same shelf
•X must be immediately above R
•No single shelf can hold all 3 fiction books
•Q cannot be on shelf 2  
























I first split the game board into the X/R rule, which left us two boards because there are only three rows and they are connected (the two boards on the left). I then placed Q because it only generated two more boards (the ones on the right, which are the same X/R split, but with Q in one of its two spots. So we have four boards and we can use these to fill in our argument. 



1) If Y and Z are on shelf 2, which of the following must be true?
(a) Q is on shelf 1 (b) X and Q are on the same shelf (c) P is on shelf 3 (d) Y and P are on the same shelf (e) R is on shelf 2

Look to our first two game boards, as we know X, Y, and Z cannot be in the same row. So using those, we can eliminate all of the above. If nothing had to be true, we would plug Y and Z into each board and solve.





2)If shelf 1 is empty, which of the following must be false
(a) Z and X are on the same shelf (b) There are exactly 3 books on shelf 2 (c) Y and Z are on the same shelf (d) There are exactly 2 books on shelf 3 (e) Y and Q are on the same shelf

[bookmark: _GoBack]Look at our last game board, where it is currently empty. We know that Y and Z cannot both be in row 2. And P is required to be in row 2 because of R. If two books are on shelf 3, then Y and Z have to be on 2 which would be a violation of the rule. 
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