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The role of mathematical models in modelling crime has been done by many
researchers. This paper considers a four-state model in which the police popu-
lation controls the spread of crime. We formulate and analyze a mathematical
model of the spread of crime in the presence of police, rehabilitation, and re-
cidivism. The model is shown to have positive solutions that are bounded. The
model equilibria, the criminal free and criminal persistent equilibrium, are de-
termined and analysed. A new threshold, the ‘criminogenic potential’, RO, is
established as the threshold quantity that determines the dynamics of crime. It
is determined that if R0 < 1, the criminal-free equilibrium is locally asymptoti-
cally stable. The model has multiple criminal persistent equilibria and exhibits a
backward bifurcation. Numerical simulations are done to determine the impact
of various parameters on the long-term dynamics of crime. The implications of
the results are discussed in the context of crime control.

Ecology of crime; Criminogenic potential threshold; Crime dynamics; Refuge;
Modelling; Simulations

References

[1] M.A. Mebratie, M.Y. Dawed, Mathematical Model Analysis of Crime Dynamics Incorpo-
rating Media Coverage and Police Force., Journal of Mathematical and Computational
Science, 11(1):125-48, 2021.

[2] A.K. Srivastav, S. Athithan, M. Ghosh, Modeling and Analysis of Crime Prediction and
Prevention., Social Network Analysis and Mining, 10(26), 2020.

[3] K.A.J. White, E. Campillo-Funollet, F. Nyabadza, D. Cusseddu, C. Kasumo, N.M.
Imbusi, V.O. Juma, A.J. Meir, T. Marijani, Towards Understanding Crime Dynamics in
a Heterogeneous Environment: A Mathematical Approach., Journal of Interdisciplinary
Mathematics, 24(8):2139-59, 2021.


http://www.up.ac.za/cf-biomath2024/
mailto:fnyabadza@uj.ac.za
mailto:omolefe@uj.ac.za
mailto:byronj@uj.ac.za
https://doi.org/10.28919/jmcs/5062
https://doi.org/10.28919/jmcs/5062
https://doi.org/10.28919/jmcs/5062
https://doi.org/10.1007/s13278-020-00637-8
https://doi.org/10.1007/s13278-020-00637-8
https://doi.org/10.1080/09720502.2020.1860292
https://doi.org/10.1080/09720502.2020.1860292
https://doi.org/10.1080/09720502.2020.1860292
https://doi.org/10.1080/09720502.2020.1860292

