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O(n log(n)) [Simons 78]

1lprec, pj = 1, rj, djlx

A
9]
L NP-complete [Yu 96]
1lrj, djl* Q 1|chains(€; j), pj = 1, rj, djl*
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Parameterized complexity classes

nondet. time f(k) - poly(n) det. time nf(k)
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o Negative results via FPT reductions

General
o [Bodlaender, Fellows 1995]
#machines m
Plprec, pj = 1|Cpax is W[2]-hard.
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@ Mixed Integer Linear Programming

o [Hermelin, Karhi, Pinedo, Shabtay 2018]
#distinct d;, #distinct p;, #distinct w;
1| >~ w;U; € FPT with two of the three.

@ Dynamic Programming

o [Baart, He, de Weerdt 2021]
slack o = max;(d; — r; — p;)

1|r;, sjk, reject, dj| ZjeR w;T; + ZjeR v; in time O(0%47 - n?).

Maher Mallem, Claire Hanen, Alix Munier-Kordon Sorbonne Université, CNRS, LIP6, F-75005 Paris January 24th 2024



Pathwidth p

Pathwidth

Maher Mallem, Claire Hanen, Alix Munier-Kordon Sorbonne Université, CNRS, LIP6, F-75005 Paris January 24th 2024



Pathwidth p

Pathwidth

Maher Mallem, Claire Hanen, Alix Munier-Kordon Sorbonne Université, CNRS, LIP6, F-75005 Paris January 24th 2024



Pathwidth p

01112322110
0o 1 2 3 4 5 6 7 8

I | | 1 L | I |
F T T T [ T T T )x

Pathwidth

Maher Mallem, Claire Hanen, Alix Munier-Kordon Sorbonne Université, CNRS, LIP6, F-75005 Paris January 24th 2024



Pathwidth p

01112322110
o 1 2 3 4 5 6 7 8 9 10 11

| Y

Pathwidth 7

I | | 1 L | I | |
F T T T [ T T T )x T T T

Maher Mallem, Claire Hanen, Alix Munier-Kordon Sorbonne Université, CNRS, LIP6, F-75005 Paris January 24th 2024



Pathwidth p

Pathwidth

Maher Mallem, Claire Hanen, Alix Munier-Kordon Sorbonne Université, CNRS, LIP6, F-75005 Paris January 24th 2024
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Pathwidth

=3

o [MAPSP 2022] 1|prec, rj, dj|Cmax is FPT parameterized by .
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Q [MAPSP 22]
para-NP-hard (i — 2) Llprec, rj, djlx | b ye) i 1lprec(t; ), pj :l»n»dj\*.
[Hanen, Munier-Kordon 23] O(n log(n)) [Simons 78]
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Pathwidth vs g-proper level

Pathwidth
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o [ISCO 2024 (submitted)]
1lprec, rj, dj|Cnax in time O(g?49 - n+ n - log(n)).
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Further work

@ New temporal-based structural parameters

Further work

@ Find relations between parameters

o Single machine: ¢ < p—1< 20

@ FPT approximation results
o [Baart, He, de Weerdt 2021]
1|r;, sjk, reject, dj| ZjeR w;T; + ZjeR vj: (1 + €) approximation in time
O(u22" . 1),

e2
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