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CLASSROOM NOTES

Real-world examples of applications of vertex
coloring and edge betweenness centrality

Joy LIND AND DARREN A. NARAYAN*DANSMA@QRIT.EDU

Abstract. Examples of real-world applications of mathematics are rare
in undergraduate mathematics and statistics curricula. In this paper, we
present applications of vertex coloring and edge betweenness centrality,
subjects that appear in courses in graph theory and complex networks. To
show students the relevance of these topics in a real-world environment, we
provide applications to existing networks.

References

[1] J.M. Anthonisse, The rush in a directed graph, Netherlands, Stichting
Mathematisch Centrum. Mathematische Besliskunde, 1971.

[2] E. Carter, D. Gonzalez, J. Lind and D. Narayan, Classroom notes: Be-
tweenness centrality of fiber-optic networks, Bull. Inst. Combin. Appl.
72 (2014), 49-59.

[3] L. Freeman, A set of measures of centrality based on betweenness,
Sociometry 40 (1977), 35-41.

[4] D. Gleich, Webpage: MatlabBGL, https://www.cs.purdue.edu/ho
mes/dgleich/packages/matlab_bgl/ Accessed: 2023-03-23.

[5]) M. Girvan and M.E.J. Newman, Community structure in social and
biological networks, Proc. Natl. Acad. Sci. U.S.A. 99(12) (2002), 7821—
7826.

Key words and phrases: vertex coloring, edge betweenness centrality
AMS (MOS) Subject Classifications: 05C15, 05C90, 05C12

Received: 3 November 2023 1
Accepted: 31 January 2024



(6]

REAL-WORLD EXAMPLES OF APPLICATIONS

N. Safari-Alighiarloo, M. Taghizadeh, M. Rezaei-Tavirani, B. Goliaei
and A.A. Peyvandi, Protein-protein interaction networks (PPI) and
complex diseases, Gastroenterol hepatol bed bench 7 (2014), 17-31.

MM Docket No. 88-375, Federal Communications Commission Record,
4 FCC Rcd No. 17 (1989), 6375-6391, https://docs.fcc.gov/p
ublic/attachments/FCC-89-232A1.pdf Accessed: 2023-03-23.
Webpage: Federal Communcations Commissions, https://transiti
on.fcc.gov/ Accessed: 2023-03-23.

Webpage: FreeMapTools, https://www.freemaptools.com/how-far
-is-it-between.htm Accessed: 2023-03-23.

Webpage: Minimum distance separation between stations, Cornell Law
Schol, 47 CFR §73.207, https://www.law.cornell.edu/cfr/text
/47/73.207 Accessed: 2023-03-23.



