6.892: ALGORITHMIC LOWER BOUNDS, SPRING 2019
Prof. Erik Demaine, Jeffrey Bosboom, Jayson Lynch

Problem Set 1

Due: Tuesday, February 12, 2019 at noon

Problem 1.1 [Hamiltonian Cycle Problem — Traveling Salesman Problem)].

Recall from lecture that a Hamiltonian cycle in a graph is a cycle visiting every vertex exactly
once. The HAMILTONIAN CYCLE PROBLEM is the NP-complete problem of deciding whether the
input graph has a Hamiltonian cycle.

The TRAVELING SALESMAN PROBLEM IN GRAPHS is to decide, given a complete graph with
positive integer edge weights and given a target integer ¢, does there exist a cycleE] in the graph
that visits every vertex at least once having total weight < 7

Prove that the TRAVELING SALESMAN PROBLEM IN GRAPHS is NP-hard by reducing from the
HAMILTONIAN CYCLE PROBLEM.

!Throughout this class, a cycle is allowed to repeat vertices and/or edges; if it doesn’t repeat vertices, the cycle
is called simple.



