COP 3530 Recitation #8 Problem

Problem: Reduce Subset Sum to Partition

In class, we showed how to reduce Partition to Subset Sum. Namely, we wrote a function that took as input an instance of Partition and outputted an instance of Subset Sum. In particular, our output was a solution to Subset Sum if and only if our original input was a solution to Partition. Here is an example of that reduction:

Given an input set S for the Partition problem, do the following:

1) Calculate the sum of the values of S, call this sum.

2) Output the following: S and sum/2, if sum is even and S and sum+1 if sum is odd.

The reason this works is that as long as there is a subset of values in S that adds to exactly half of the sum of the values of S, the remaining values will add to the exact same thing, thus proving the existence of a valid partition. If on the other hand, no such subset can be found, then no such partition can be formed. (Because if the partition could be found then we know for sure there are two distinct subsets that add up to the target.)

Now, your goal will be the opposite reduction: Given an instance of Subset Sum, create an instance of Partition that has a solution if and only if the original instance of Subset Sum has a solution. This problem is more difficult, because you get as input both a set and a target, but only get to output a set.

Here are my hints:

1) Go ahead an include all the original values from the set in the output set.

2) Add a value or two to the output set. Pick these values specifically, so that if the set is partitioned, that necessarily means that a subset of the original values must add up to target.

3) To be nice, assume that the sum of the values given is always greater than twice the target.

Note: This isn't an easy problem; it's important to carefully pick the extra value(s) added to the set.

Once you have a conceptual solution, code it up by adding to the code skeleton posted off the Recitation link online. It's also posted off WebCT.

