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Complexity results on locally-balanced

2-partitions of bipartite graphs

A 2-partition f : V (G) → {0, 1} of a graph G is locally-balanced with an
open (closed) neighbourhood if for every v ∈ V (G),

||{u ∈ NG(v) : f(u) = 1}| − |{u ∈ NG(v) : f(u) = 0}|| ≤ 1

(||{u ∈ NG[v] : f(u) = 1}| − |{u ∈ NG[v] : f(u) = 0}|| ≤ 1),

where NG(v) = {u ∈ V (G) : uv ∈ E(G)} (NG[v] = NG(v) ∪ {v}).
The concept of locally-balanced 2-partition of graphs was introduced by

Balikyan and Kamalian [1] in 2005. In this talk we consider the following
problems:
Problem 1.

Instance: A (3, 8)-biregular bipartite graph G.
Question: Does G has a locally-balanced 2-partition with an open neigh-

bourhood?
Problem 2.

Instance: An even bipartite graph G with ∆(G) = 4.
Question: Does G has a locally-balanced 2-partition with an open neigh-

bourhood?
Problem 3.

Instance: A bipartite graph G with ∆(G) = 3.
Question: Does G has a locally-balanced 2-partition with a closed neigh-

bourhood?

In this talk we show that Problems 1-3 are NP -complete.

This is joint work with Petros Petrosyan.
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