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Resolving sets are useful to distinguish the vertices
of a graph. A set S of vertices of a graph G is a
resolving set if for every pair of vertices u and v of
G there is at least one vertex w in S such that the
distances from w to u and from w to v are distinct.
The metric dimension of G, denoted by β(G), is the
minimum cardinality of a resolving set. These concepts
were introduced for general graphs independently by
Slater [4] and by Harary and Melter [2], and have since
been widely investigated.

Fault-tolerant resolving sets were introduced to dis-
tinguish the vertices of a graph even if a vertex fails
[3]. A resolving set S of a non-trivial connected graph
G is fault-tolerant if S \ {v} is also a resolving set for
each v ∈ S. The fault-tolerant metric dimension of
G, denoted by β′(G), is the minimum cardinality of
a fault-tolerant resolving set of G. Since V (G) and
V (G) \ {v} are both resolving sets for every vertex v
of a graph G of order at least 2, this parameter is well-
defined whenever G is a non-trivial graph. Moreover,
β′(G) ≤ n and, obviously, β′(G) ≥ β(G) + 1.

A planar graph is outerplanar if it admits a plane
embedding such that all the vertices belong to the
unbounded face. A maximal outerplanar graph is an
outerplanar graph such that the addition of an edge re-
sults in a non-outerplanar graph. Maximal outerplanar
graphs can be viewed as triangulated polygons.

This ongoing work is devoted to studying the fault-
tolerant resolvability for maximal outerplanar graphs.
Our first goal is to prove lower and upper bounds
on the fault-tolerant metric dimension. Hence, the
study of resolving sets and the metric dimension of
maximal outerplanar graphs will be useful for our
purpose. In [1], the authors prove that the metric
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dimension of a maximal outerplanar graph of order n,
n ≥ 5, is at most d 2n5 e. Moreover, this bound is tight
and is attained for some fan graphs, a special family
of maximal outerplanar graphs.

It is easy to see that β′(G) ≥ 3, if G is a maximal
outerplanar graph. Furthermore, we show that only
two maximal outerplanar graphs, having orders 3 and
6, attain this lower bound. For maximal outerplanar
graphs of order at least 7, the lower bound for β′(G) is
4 and there is an infinite family of maximal outerplanar
graphs such that β(G) = 2 attaining this bound.

Regarding to the upper bound, we conjecture that
β′(G) ≤ dn2 e for a maximal outerplanar graph G of
order n, n ≥ 7. At the moment, we have proved that
fan graphs attain this upper bound. Moreover, fan
graphs of even order have only one fault-tolerant re-
solving set of minimum size, concretely, the set formed
by alternating vertices of the unbounded face and not
containing the vertex of degree n− 1 (see Figure 1).

Figure 1: The only fault-tolerant resolving set of size 6
of the fan of order 12 is formed by the squared vertices.

References

[1] M. Claverol, A. Garćıa, G. Hernández, C. Hernando,
M. Maureso, M. Mora and J. Tejel, Metric dimen-
sion of maximal outerplanar graphs, Bulletin of
the Malaysian Mathematical Sciences Society 44(4)
(2021), 2603–2630.

[2] F. Harary, R.A. Melter, On the metric dimension of
a graph, Ars Combinatoria 2 (1976), 191–195.

[3] C. Hernando, M. Mora, P. Slater and D.R. Wood,
Fault-tolerant metric dimension, in Ramanujan Math-
ematical Society, Lecture Note Series, 5 (2008) 81–85.

[4] P. J. Slater, Leaves of trees, Congressus Numerantium
14 (1975), 549–559.


