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Context:
Among models which represent real-world networks, the configuration model is among the

most popular, because it is more realistic than random graphs with a fixed number of nodes
and edges (Erdős-Rényi graphs) as it captures an essential element of complex networks,
namely the fact that their degree is highly heterogeneously distributed.

Consequently, this model is often found for comparison to real networks, for example to
understand some aspects of the structure of social networks [NP03], of the Internet [MKFV06],
of ecological networks [MP04], among many others – see figure below.

Real structure of the food web for the Chesapeake bay ecosystem in summer (left) vs. one
realization of its configuration model (right). Extracted from [BD11].

Goal:
However, generating a graph according to the configuration model properly can be prob-

lematic. Indeed, the comparison to real-world networks is meaningful only if the generation
is uniform, i.e. if all graphs are generated with the same probability. The standard version
of the configuration model (generation with rejection) guarantees uniformity, but it can be
very slow with specific distributions. For instance, it is the case if the number of nodes with
a large degree is important, which is quite usual for real networks.

Methods have been proposed to circumvent this problem. Most rely on much more elab-
orate algorithms that bring guarantees for some specific graph families [AGW19]. However,
there is currently no method that guarantees a fast generation with any input. We explore
new approaches to this problem: one of them is exploring transformation of the graph which
could allow to map the problem into other ones which could be tractable in polynomial
time [KTV99]. Another is looking for bounds on the generation time for different generation



methods, in order to know what would be the most suitable method before starting the pro-
cess itself. At least, we want relevant bounds that would indicate if using the configuration
model with rejection can produce a sample within a reasonable time.

Requested profile:
This internship is directed at students with various background (complex networks, algo-

rithmics, graph theory) but with a strong interest in graph algorithmics and/or theory and
its applications.

The intern will be part of the Complex Networks team of the LIP6 (SU-CNRS), located
in Paris on Jussieu Campus. The internship will be supervised by Lionel Tabourier and
Matthieu Latapy.
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