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1. (20 pts) The subset sum problem is one of the classical NP-hard problems, that is, it
is highly unlikely to admit a polynomial-time solution. We will discuss this in more
detail in class towards the end of the term. Here’s how the problem is defined: Given
a set S = {x1, x2, . . . , xn} of integers and an integer t, decide whether there exists a
subset S ′ ⊆ S such that

∑
x∈S′ x = t. Note that this means you cannot use the exact

same integer twice (but can if there are multiple copies of the same integer, once for
each copy).

Even though the subset sum problem is NP-hard, it can be solved under certain
assumptions. In particular, subset sum can be solved in polynomial time if
m = max(S ∪ {t}) is at most polynomial in n. This is what you are to prove here:
Develop an algorithm that solves the subset sum problem in O (nm) time. Your
algorithm should use dynamic programming. As with the dynamic programming
examples in class, think of how to build up solutions to subproblems and then store
these solutions in a table. If your algorithm claims that there exists such a subset S ′,
it should output it to prove its claim. Prove that your algorithm is correct and that
its running time is as desired.


