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Proofs of impossibility of approximation algorithms

for calculating Eulerian recurrent lengths

Mori, Kazukif! and Snuii, JimBof!

An Eulerian circuit in a graph is a closed walk in the graph which visits each
edge of the graph exactly once. A graph is called an Eulerian graph, if there is
an Eulerian circuit in the graph. The Eulerian recurrent length of an Eulerian
graph is the maximum length of a shortest subcycle in an Eulerian circuit of
the Eulerian graph. It has been shown that it is NP-complete to determine the
Eulerian recurrent length of an Eulerian graph. In this report, by developing
the known result, it is shown that there is no polynomial-time approximation
algorithm of constant factor for the Eulerian recurrent length of an Eulerian
graph. Furthermore, it is shown that even in the case where the maximum
degree of the Eulerian graphs input is at most a particular constant, for any
k>0, if p(|E(G)]) = O(|E(G)|'~ (/%)) holds then there is no polynomial-time
factor p(|E(G)|) approximation algorithm for the same problem.
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