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Approximability of Distance-3 Independent Set
Problem on Cubic Graphs

HirosHI ET0o}®  ZuiLong Livt:?)  Eur Mrvano!:©)

Abstract: This paper studies generalized variants of the MAXIMUM INDEPENDENT SET problem (MaxIS),
called the MAXIMUM DISTANCE-d INDEPENDENT SET problem (MaxDdIS for short). A distance-d indepen-
dent set for an integer d > 2 in an unweighted graph G = (V, E) is a subset S C V of vertices such that for
any pair of vertices u,v € S, the distance between v and v is at least d in G. Given an unweighted graph
G, the goal of MaxDdIS is to find a maximum distance-d independent set in the input graph G. In this
paper we consider the complexity and the approximability of MaxD3IS (i.e., d = 3) on cubic graphs. The
main results in the paper are as follows: (1) We first prove that even if the input graph is restricted to cubic
graphs, it is N"P-hard to approximate MaxD3IS. As for approximability of MaxD3IS on cubic graphs, (2) we
design a 2.4-approximation algorithm by using the %—approximation algorithm for MaxD2IS on graphs of
maxmimum degree A. Furthermore, (3) we provide a 2 + e-approximation algorithm for a small € > 0, and
(4) we show that the 2 + e-approximation ratio can be improved to 2 by using a more refined estimation on
the approximation ratio.
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