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Abstract

At a very rough, informal level, we can think of sheaves as providing ways of rigorously reasoning about the
problem of consistently assigning behaviour to a space in a manner that is consistent with how it is connected.
We can think of sheaf theory as helping to solve a puzzle — to fit together the pieces in a such a way that the
image fragment depicted on each piece jibes with that shown on neighbouring pieces, and such that the puzzle as a
whole displays a fully consistent picture. We focus here on the case of cellular sheaves — sheaves defined on cellular
complexes, such as simplicial complexes, which generalize graphs to higher dimensions. As Robinson has observed,
such sheaves provide a canonical means for reasoning about data integration problems, where we have a need to
combine diverse sources of empirical data regarding different overlapping areas in space and time in a way that they
provide a consistent (or minimally inconsistent) picture of the underlying situation throughout the space. Within this
thoroughly interactive tutorial geared towards mathematical epidemiologists being exposed to sheaves for the first
time, we provide a decidedly informal introduction the concept of sheaves, and relate sheaves to concepts introduced
informally at in the previous talk (simplicial complexes, boundary and coboundary maps, and cohomology), in a way
that seeks to convey the main ideas and intuitions and motivations for their use, without seeking to provide the
categorical or topological background needed for a formal introduction. We further survey a set of uses for sheaves
within public health, including with Ghrist Hansen’s discourse sheaves, Bumpus et al.’s and Niu et al.’s (pre)sheaves
for temporal data analysis for public health, and work in sheaf-based deep learning by Gebhart, Bodnar and others.
We also note in passing the close relationship between categories (pre)sheaves and (Grothendieck) topos, and how
topoi can offer added value for some public health applications.
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