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Abstract

In 1995 Golumbic, Kaplan and Shamir defined graph sandwich problems as follows:
graph sandwich problem for property Π (Π-sp)

Input: Two graphs G1 = (V,E1) and G2 = (V,E2) such that E1 ⊆ E2.
Question: Is there a graph G = (V,E) satisfying the property Π such that E1 ⊆ E ⊆ E2?

The graphG is called sandwich graph for the pair (G1, G2). Note that making E1 = E = E2

we have the recognition problem for the property Π. Thus, we can easily see that graph
sandwich problems are natural generalizations of recognition problems and, because of that, if
the recognition problem for some property Π is NP-complete, so it will be the corresponding
graph sandwich problem. In this work we will deal with two special properties: ‘to be a
strongly chordal-(k, `) graph ” and “to be a chordal-(k, `) graph”.

A graph is (k, `) if its vertex set can be partitioned into at most k independent sets and
into at most ` cliques. Brandstadt et al. have proved that this problem is NP-complete for
k ≥ 3 and ` ≥ 3, and polynomially solvable otherwise. It is also known that the sandwich
problem for (k, `) graphs is NP-complete for k+` ≥ 3 [Dantas et al.] and polynomial otherwise
[Golumbic et al.].

A graph is chordal if it has no Ck as an induced subraph, k ≥ 4. A graph is strongly
chordal if it is chordal and if every even cycle of length at least 6 has an odd chord, i.e.,
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a chord between non-consecutive vertices apart from each other by an odd distance in the
cycle. The recognition problem for chordal (resp. strongly chordal) graphs is polynomially
solvable [Rose et al.] (resp. [Farber]) but the graph sandwich problems for both properties are
NP-complete [Golumbic et al.; Faria et al.].

Hell et al. have proved that the recognition problem for chordal-(k, `) graphs is polyno-
mially solvable for all k, `, what allows us to study the complexity of the corresponding graph
sandwich problem.

Golumbic et al. proved that chordal-(1, 1)-sp is in P and R. Sritharan communicated
that strongly chordal-(1, 1)-sp is NP-complete.

In this work we present the result that chordal-(k, `)-sp is NP-complete: for k ≥ 1
and ` ≥ 2, and for k ≥ 2 and ` ≥ 1. We also state that strongly chordal-(k, `)-sp is
NP-complete for k ≥ 1 and ` ≥ 1 (refer Figure 1).

Figure 1: Our contribution to Golumbic et al.’s diagram presented in the seminal paper of
graph sandwich problems.
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