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The m-Peripatetic Salesman Problem (m-PSP) (introduced by Krarup in
1975) is a natural generalization of the Traveling Salesman Problem (TSP).
In m-PSP one need to find m edge disjoint Hamiltonian cycles of minimum or
maximum total weight in a complete weighted graph. In this paper we investigate
the asymmetric maximization version of the m-Peripatetic Salesman Problem
(m-APSP-max). The input of the problem is a complete directed graph G and
a non-negative weight function of its edges. The task is to find m edge disjoint
Hamiltonian circuits of maximum total weight in G.

It is known that the problems of finding one or more Hamiltonian circuits in
a digraph are NP-hard. So the efforts of most researchers are concentrated on
finding cases where the problem can be solved in polynomial time and developing
polynomial algorithms with guaranteed approximation ratios for such problems.

The best known approximation algorithm for the ATSP-max has the guar-
anteed ratio 2/3 [1]. Authors of [2] developed an algorithm with the same ratio
for the 2-APSP-max and an algorithm on random instances for the m-APSP for
which the conditions of its asymptotical exactness were established.

However, for m > 2, no deterministic approximation algorithms for the m-
APSP-max are constructed. The main result of this paper is a deterministic
Algorithm for the 3-APSP-max with approximation ratio 3/5 and cubic running
time. Following the ideas in [2], our Algorithm starts with an acyclic edge colour-
ing of a specified regular subgraph in G. Such a colouring allows us to construct
three partial tours with sufficiently large weight in G and to extend them to
three edge disjoint Hamiltonian circuits which form a desired 3/5-approximate
solution of the 3-APSP-max.
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