Midterm Exam Part II

1.  The 0-1 knapsack problem can be defined as follows:  A thief robbing a store finds n items is worth vi dollars and weighs wi pounds, were vi and wi are integers.  He wants to take as valuable a load as possible, but he can carry at most W pounds in his knapsack for some known integer W.  What items should he take?  In other words, the 0-1 knapsack problem is to
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where xi  {0,1} for 1 < i < n.  Give a dynamic programming solution to the 0-1 knapsack problem.  Your answer must include a recurrance relation, a goal, boundary conditions, but you don’t need to give an actual algorithm in pseudo-code.
2. 

Consider the alphabet S = {a,b,c}.  The elements of  have the following multiplication table
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Thus, ab = b, ba = c, and so on.  Note that the multiplication defined by this table is neither commutative nor associative.

Given a string X = x1x2x3…xn of characters of , we wish to decide whether or not it is possible to parenthesize X in such a way that the value of the resulting expression is a.  For instance, if X = bbbba, the answer will be “yes” because (b(bb))(ba) = a.

This expression is not unique.  For example, b(b(b(ba))) = a as well.  Show how to solve this problem using dynamic programming.  Your solution must include a recurrance relation, a goal, and boundary conditions, but you don’t need to give an actual algorithm in pseudo-code.
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