F. Fioravantes and N. Melissinos and T. Triommatis :
Complexity of Finding Maximum Locally Irregular In-
duced Subgraphs

Foivos Fioravantes, Université Cote d’Azur, Inria, CNRS, 13S, Valbonne,
France foivos.fioravantes@inria.fr

Nikolaos Melissinos, Université Paris-Dauphine, PSL Research Univer-
sity, CNRS, UMR 7243, LAMSADE, Paris, nikolaos.melissinos@dauphine.eu

Theofilos Triommatis, School of Electrical Engineering, Electronics and
Computer Science University of Liverpool, Liverpool,
Theofilos.Triommatis@liverpool.ac.uk

A graph G is said to be locally irregular, if every two adjacent vertices
of G have different degrees. The notion of locally irregular graphs was first
introduced in [1]. In this work, we introduce and study the problem of finding
a largest locally irregular induced subgraph of a given graph. This problem is
equivalent to identifying what is the minimum number I(G) of vertices that
must be deleted from G, so that what remains is a locally irregular graph.

We first treat some easy graph families, namely paths, cycles, trees, com-
plete bipartite and complete graphs. In addition, we show that the decision
version of the introduced problem is NP-Complete even for subcubic bipartite
graphs.

Then, we decide to study the parameterized complexity of the problem.
In particular, we provide two algorithms that compute I(G). The first one
considers the size of the solution k£ and the A of G as parameters and has
running time (2A)*n®® | while the second one considers the treewidth tw
and A of G, and has running time A?*“n®®)_ Finally, we show that these al-
gorithms are essentially optimal as we prove that there is no algorithm that
computes I(G) with dependence f(k)n°®) or f(tw)n°*), unless the ETH
fails.
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