Adjointable maps for graph theory
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Given graphs (V, E), (V', E’), a function f : V — V” is said to be adjointable
if there exists a function g : V/ — V such that for all vertices v € V,v' € V', we
have:

flo)' e B < wg(¥)€E.

This notion plays a significant role in the setting of Hilbert spaces and their
associated projective geometries [3], [1, Chapter 14], and a special case of a
bijective f that is equal to g plays a role in the cancellation problem for graphs,
as described in [2, Chapter 9].

Despite the notion being elementary, the general case has not received much
attention from the graph theory community. In this talk we give examples
of adjointable maps between graphs, compare them to graph homomorphisms,
mention their connection to perfect codes, and give results about the number
of adjointable maps between graphs that are cycles and paths.

Finally, we list some open problems that we find interesting.
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