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Modelling Pandemics, Mathematics of Pandemics in a Nutshell

The worldwide Covid-19 corona pandemic outbreaks during the last 4 years have revived the
interest in mathematical models for forecasting the temporal evolution of the outbreaks.
Very popular are compartments (or drawer) models including the susceptible
infectiousrecovered/removed (SIR)- and the SIRV-models.

The SIR model, known since 1927, divides persons in a population into the three drawers S; |;
R: S denotes the percentage of infectious persons, | the percentage of infected persons, and
R the percentage of recovered/or deceased persons. The generally time- dependent
infection rate a(t) and the recovery rate u(t) determine the transition rates between the
drawers S !l and | | R, respectively.

With the vaccination against Covid-19 now available, the SIR epidemic model is extended to
a fourth compartment, V, of vaccinated persons, which involves the time dependent
effective vaccination rate, v(t) regulating the transition S ! V between susceptible and
vaccinated persons.

In the talk new analytical solutions of the SIR- and SIRV-models for forecasting are described
which allow us precise predictions of the course of corona outbreaks by different Covid- 19
mutants such as maximum hospitalization and mortality rates. Moreover, past mutant waves
can be used to determine key pandemic parameters of the SIR and SIRV models.
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