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Following the work presented in [BCVA23] on the link between resource A-calculus and game
semantics, we show that the Taylor expansion of a A-term is isomorphic to its interpretation in
pointer concurrent games.

Resource A-calculus arose from linear logic and differential A-calculus, and has a strongly
finitary behavior. Tsukada and Ong showed in [TO16] that (8-normal, 7-long) resource terms
correspond to plays of Hyland-Ong games (up to Mellies’ homotopy equivalence). These re-
sults were extended in [BCVA23], using pointer concurrent games, a game model inspired from
concurrent games which represents plays quotiented by homotopy. Normal, n-long resource
terms are isomorphic to augmentations (canonical representatives of Hyland-Ong plays up to
homotopy), and that isomorphism is compatible with the § reduction, giving us the following
diagram:
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where s is an 7-long resource term, N is the normalisation, and [—] is the interpretation in
pointer concurrent games.

Taylor expansion translates a A-term (with possibly infinite behavior) to an infinite sum of
resource A-terms. In this work in progress, we extend the previous isomorphism to show that
game semantics is compatible with Taylor expansion in the following sense:
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where M is a A-term and 7T is the Taylor expansion. To do so, we define a Taylor expansion
sending simply-typed A-terms to terms of the simply-typed, n-long resource calculus, and we
show that (1) commutes — then (2) is obtained from ().
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