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Abstract

In this paper we develop the problem of fault-tolerant dominating sets
(liar’s dominating sets) in graphs, introduced by P.J.Slater in [7]. Namely,
new kind of fault – false alarm – is considered. Characterization of such
fault-tolerant dominating sets in three different general cases (depending
on classification of detectors faults) are presented. The Hamming distance
is used as one of the main tools of proofs.
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1 Introduction

Let G = (V,E) be a simple graph with the set of vertices V and the set of edges
E. Set D ⊂ V is said to be a dominating set in G if

N [v] ∩D 6= ∅ for every v ∈ V,

where N [v] denotes closed neighbourhood of v i.e.

N [v] := {v} ∪ {u ∈ V |uv ∈ E}.

Fault-tolerant dominating sets (named by the author as liar’s dominating
sets) were introduced by Peter J. Slater in [7] as follows. Consider a structure
that could be represented by a graph (computer, electrical, or sensor network,
floor plan for a museum, road network, etc.) where each vertex indicates some
network location. In each network location there might appear some undesired
event, and its location must be determined. In some locations there are detectors
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