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A LOCAL SEARCH ALGORITHM FOR BINARY MAXIMUM 2-PATH
PARTITIONING

RETAEL HASSIN AND OHAD SCHNEIDER

Apstract. Lel G be a complete (undirected) graph with 3/ vertices. Given a binary weight
function on the edges of G, Ihe BINARY MAXIMUM 2-PATH FARTITIONING PROBLEM i$ (¢ compuie
a set of of [ vertex-disjoint simple 2-edge paths with maximum total edge weight, The
problem is NP-hard [6].

In this paper we propose a simple local search algerithm with polynomial running
time for the problem and anatyze its performance for several search depths, For deplh 2,
we show that the algorithm is a 0.3333-approximation, and that the bound is tight. For
depth 3, we show that the algorithm is a 0.4-approximation, For depth 9, we show that
the algorithm is a 0.55-approximation, improving on the best-known 0.5265 bound for the
problem.,

‘We also consider the special case where G is subcubic, that is, the maximum degree in
1ts subgraph induced by the unit-weight edges is 3. In this case we show that the algorithm
is a 0.375-approximation for depth 2 and a 0.5-approximatien for depth 3. Tn addition, we
show that depth 7 is sufficient for the 0.55 bound guarantee,

Finally we give, by means of bad instances, upper bounds on the performance guaran-
tees of the algorithm. For depth 2 we show a 0.4 upper bound in the subcubic case. For
depth 3 we show a 0,6 upper bound, as well as 2 0,7 upper bound in the subcubic case, For
the general (non-negative) weight prablem we show a 0,5556 upper bound for depth 3 (for
depth 2, the tight 0.3333 ratio holds for {his problem as wel)).

1. INTRODUCTION

Let G = (V, E) be a complete (undirected) graph with vertex set ¥ such that |V| = 3i, and
edge set £. For e € E let w (¢) be its weight. For E' = (e, ..., e} C E we denote w(E) =
wiel....,ep) = Toep w(e) For a path p we denote w{p) = w (E (p)). For a set of paths
P ={pi,..., pg} we denote w(P) = w(p,,...,p) = Zip=pw{p). In this paper, a k-path
is & simple k-edge path. We say that G is subcubic if the maximum degree in its subgraph
induced by the unit-weight edges is 3. The MAXIMUM 2-PATH PARTITIONING PROBLEM (M2PP
in short) is to partition G into a set of [ vertex-disjoint 2-paths with maximum total edge
weight. When w(e) € {0, 1}, the problem becomes the BINARY MAXIMUM 2-PATH PARTITIONING
PROBLEM (M2prg | in short). Both problems are NP-hard [6].

L.1. Simple approximations. An approximation bound of 0.5 for M2pp is easy to achieve.
Simply build a maximum weight [-sized matching M and complete it arbitrarily to a parti-
tion P.

Claim 1. Let OFT denote an optimal solution to M2er. We have w (P) = %w (OPT).

Progf. Build & matching M* by taking the heavier edge from each of the paths of OPT.
We have

Ww(P) 2 w(M) = w(M) 2 %w(opr).
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