Problem 1 How can we use mathematics to better design
disease treatments strategies like antibiotics, vaccines, and
chemotherapy? Are there certain types of therapeutic agents,
or certain ways in which they can be administered over time,
that minimize the likelihood of the evolution of treatment
resistance while simultaneously maximizing treatment effi-
cacy? These problems involve an interesting combination of
stochastic processes, partial differential equations, and game
theory.

.
Problem 2 How can we infer the properties of new genetic
variants of infectious diseases using mathematical models?
Often enormous amounts of epidemiological and genetic data
are available during infectious disease outbreaks. Mathemat-
ical models of the spread of disease, coupled with models of
genealogical processes, can be used to determine when a new
variant has appeared as well as how it differs from existing
variants.
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