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1. Fábio Botler:

A decomposition of a graph G is a set D = {H1, . . . , Hk} of edge-disjoint subgraphs
of G. If, for i = 1, . . . , k, the graph Hi is a simple path, then we say that D is a path
decomposition. We denote by pn(G) the minimum cardinality of a path decomposition of
G. We plan to explore the following conjecture that was posed by Gallai in 1968.

Conjecture 1. For every simple graph G we have pn(G) ≤ ⌈n/2⌉.

2. Nina Pardal:

A graph class Π is a family of graphs having the property Π, for example, Π can be the
property of being chordal, planar, perfect, etc. A Π-completion of a graph G = (V,E) is a
supergraph H = (V,E ∪ F ) such that H belongs to Π and E ∩ F = ∅. In other words, we
want to find a set of edges F such that, when added to G, the resulting graph belongs to the
class Π. A Π-completion is minimum if for any set of edges F ′ such that H ′ = (V,E ∪ F ′)
belongs to Π, then |F ′| ≥ |F |. A Π-completion is minimal if for any proper subset F ′ ⊂ F
the supergraph H ′ = (V,E ∪ F ′) does not belong to Π.

The problem of calculating a minimum completion from an arbitrary graph to a specific
graph class has been widely studied. Unfortunately, it has been shown to be NP-hard to
compute in some target graph classes such as cographs, chordal graphs and interval graphs,
to name a few. For this reason, current research on this topic is focused on finding minimal
completions of arbitrary graphs to specific graph classes in the most efficient way possible
from the computational point of view.

We want to study the problem of finding a minimum and a minimal completion to proper
interval graphs when the input graph is already interval. More precisely, we would like to
determine the complexity of finding a minimum completion in this particular case and to
structurally characterize both the minimum and minimal solutions for this problem.

We propose the following conjecture: the minimum version of this problem is NP-
complete.

3. Daniel Quiroz:

Forcing complete bipartite immersions through chromatic number
The immersion relation on graphs is one that shares strong similarities with the well-

known minor relation. In 1989, Lescure and Meyniel proposed the following conjecture:
every t-chromatic graph contains the complete graph Kt as an immersion. This is the
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immersion-analogue of famous Hadwiger’s Conjecture, and while it has been tackled with
more success than its minor-relation counterpart, it remains unsolved for every t > 7.

We propose the following conjecture: every (s + t)-chromatic graph contains the com-
plete bipartite graph Ks,t as an immersion. Since Ks,t is a subgraph of Ks+t, this is a
relaxation of the conjecture of Lescure and Meyniel. It is trivially true when s = 1. Can
we prove it for s = 2?
Comments:
Maya: Also, consider the following implication of the immersion conjecture for α(G) = 2:
Every n-vertex graph G contains a Kn

2
as an immersion. The best result known in this

direction is a K 2n
5
-immersion. Can you improve this?

Mat́ıas: Maybe look at this variant of Daniel’s conjecture for α = 2: Show that G has a
Kn

4
,n
4
-immersion. Or a Km,k-immersion, for any k +m = n

2 .

4. Marthe Bonamy:

Conjecture 2 (Rosenfeld ?? (≤ 2001)). Let r, d ∈ N and let H a d-uniform hypergraph
such that there are at most r hyperedges containing any d−1 given vertices. Then χ′(H) ≤
r + d− 1.

For d = 2, this is exactly Vizing’s theorem. For any d ≥ 3, this is open to the best of
my knowledge (there are few appearances of it in the literature, but I did try to do an
exhaustive search).

I suggest to think about the case d = 3. One of the main difficulties is to think about the
behaviour of Kempe chains (crucial in the proof of Vizing’s theorem) in higher dimension.

5. Feri Kardos:

Let G be a graph and σ : E(G) → {−1,+1} be a mapping. The pair (G, σ) is called
a signed graph, σ is called the signature of the graph, and G the underlying graph. For
convenience, when there are no ambiguities, we only write G to denote the signed graph.

Switching a vertex v in a signed graph consists of switching the sign of every edge
incident with v. This operation induces equivalence classes on signed graphs having the
same underlying graph.

Máčajová, Raspaud and Škoviera introduced the chromatic number of a signed graph
using Zaslavsky’s definition of a coloring in the following way: A signed graph is called
k-colorable for k even (k odd) if there exists a mapping c : V (G) → {−k/2,−(k/2 −
1), . . . ,−1, 1, . . . , k/2 − 1, k/2} (c : V (G) → {−(k − 1)/2,−((k − 1)/2 − 1), . . . ,−1, 0,
1, . . . , (k − 1)/2 − 1, (k − 1)/2}, respectively), such that for every edge e = uv ∈ E(G),
c(u) ̸= σ(e) · c(v).

All signed planar graphs are known to be 5-colorable. There exists examples of signed
planar graphs that are not 4-colorable.
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What is the complexity of deciding whether or not a planar signed graph is 4-colorable?

6. Maya Stein:

Ádám’s conjecture states that every acyclic digraph has en edge whose reversal decreases
the total number of cycles. (Cycles are all directed cycles.) This is not true for multigraphs,
and open even for tournament (except for some special cases). An easy argument seems
to prove that if we replace ‘cycles’ with ‘triangles’ the conjecture is true for tournaments.
How about trying to prove a version with directed C4’s?


