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Abstract: Let A,B ⊂ Z. Denote A + B = {a + b | a ∈ A, b ∈ B}, the sumset of A,B.

For A = B, denote 2A = A + A. More generally, for h ≥ 2, denote hA = A + (h− 1)A,
the h-fold iterated sumset of A. If A is finite, how does the sequence |hA| behave
as h grows? This is a typical problem in additive combinatorics.
In this talk, we focus on the following specific question:
If |hA| is known, what can one say about |(h− 1)A| and |(h + 1)A|?
It is known that |(h− 1)A| ≥ |hA|(h−1)/h, a consequence of Plünnecke’s inequality
derived from graph theory. Here we propose a new approach, by modeling the sequence |hA|
with the Hilbert function of a suitable standard graded algebra R(A).
We then apply Macaulay’s 1927 theorem on the growth of Hilbert functions.
This allows us to recover and strengthen Plünnecke’s estimate on |(h− 1)A|.
This is joint work with Eshita Mazumdar.
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