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1. Consider an algorithm that takes O(n) time, where n represents the input size, on a standard Turing Machine. If we were to solve this problem on a multi-tape machine, what’s the fastest run time we could guarantee on the multi-tape machine? Justify your answer.

2. It was explained in class that the SUBSET-SUM problem is known to be in the class NP, but it is unknown whether it is in P or not. A restricted version of the problem limits each of the numbers in the subset to be positive integers, as well as the target T. For this restricted version, there exists a dynamic programming algorithm that runs in O(nT) time, where n is the number of elements in the subset and T is the value of the target. Explain why this algorithm DOESN’T prove that the restricted version of SUBSET-SUM is in P.

3. Define the language SHORT-GRAPH as follows: 

SHORT-GRAPH = {<G> | G is an unweighted, undirected graph such that the shortest path from any vertex to any other vertex is 6 (edges) or fewer.}

Prove that SHORT-GRAPH is in the class P.
