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?
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?
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?
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t = 1500g
︸ ︷︷ ︸
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?
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O(nt)

†

[Bellman, 1957]

Õ(vt)
︸ ︷︷ ︸

v =max item value

[Bateni et al., 2018]

O(st)
︸ ︷︷ ︸

s =max item size

†

[Kellerer-Pferschy, 2004]

[Bateni et al., 2018]

[Axiotis-Tzamos, 2019]

† Essentially optimal, unless Min-Plus Convolution Conjecture fails

[Cygan et al., 2017], [Künnemann et al., 2017]
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CURRENT KNAPSACK ALGORITHMS ARE ESSENTIALLY OPTIMAL, BUT

Theorem: [Cygan et al., 2017], [Künnemann et al., 2017]

Min-Plus Convolution reduces to Knapsack with s, t ∈ Θ̃(n)

Corollary: No O((nt)0.99) and O((st)0.99) time algorithms for Knapsack,

unless Min-Plus Convolution Conjecture fails

Dream theorem:

∀α¶ β , Min-Plus Convolution reduces to Knapsack with s ∈ Θ̃(nα), t ∈ Θ̃(nβ)

Theorem: [P.–Rohwedder–Węgrzycki, 2021]

Knapsack can be solved in O(n+ s3) time
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Knapsack

Subset Sum

O(nt) [Bellman, 1957]

O(nt) [Bellman, 1957]

O(st) [Kellerer–Pferschy, 2004]

Õ(t) [Bringmann, 2017]

O(s3) This work

O(s2) O(s5/3)
︸ ︷︷ ︸

additive combinatorics magic∗

This work

Open: Can we get O(s2)? Open: Can we get O(s)?

SEE YOU AT THE POSTER!

*Unless t is too small, or (almost) all numbers have a common divisor, the answer is always YES
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