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A (multi)graph G is locally irregular (l.i. in short) if adjacent vertices have differ-
ent degrees in G. Clearly, not every graph is l.i., but it may admit a decomposition
into l.i. graphs. In [1] it was proved that every connected graph except specific
subcubic cacti admits a decomposition into a finite number of l.i. graphs. While
it is conjectured that every l.i. decomposable graph admits a decomposition into
at most four l.i. subgraphs, the best general upper bound is 220, proved in [6].

In [2, 3, 4, 5], the extensions of this problem to multigraphs were considered.
With respect to these results, we conjecture that there is a constant k0 such that
every k-multigraph kG (that is, every multiedge has multiplicity k), except kK2,
is decomposable into at most two l.i. multigraphs, for every k ≥ k0. In this talk,
we provide several results on this conjecture, utilizing the connection between
l.i. decompositions and different neighbor-distinguishing colorings. In particu-
lar, we determine such a constant k0 if G contains a spanning subgraph H with
1 ≤ δ(H) ≤ ∆(H) ≤ 2. This yields a corollary for graphs G with ∆(G) ≤ 2δ(G).
We also discuss possible ways to overcome the current obstacles to prove the con-
jecture.
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