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Motivation

o [Bodlaender, Fellows 1995]
o #machines m: P|prec, pj = 1|Cprax is W[2]-hard.
@ [Mnich, Wiese 2015]
o Maximum processing time pmax: P||Cmax € FPT.

o [Hermelin, Karhi, Pinedo, Shabtay 2018]

o #distinct dj, #distinct p;, #distinct wj: 1]| >~ w;U; € FPT with two of the
three.
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1|r;, djlx is strongly NP-hard.
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Pathwidth

Recent work:

o [de Weerdt et al. 2020] 1|r;, sj, reject, dj| 3 v; —w; T; is FPT
Jj¢R
parameterized by (p+slack).

@ [Munier-Kordon 2021] Plprec, pj = 1, rj|Lmax is FPT parameterized by .
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e Minimum delay l:."?j.": Ji<Jp = o(j) > o(i)+pi+ 2,7,’;”

o Feasibility problem P|prec((;;), p; = 1, rj, dj|*
o INPUT: n unit-time jobs J; with their release date r; and deadline d;, m
identical machines, a precedence graph prec with delays ¢; ; on its edges.

o QUESTION: Is there a feasible schedule o7

e [Bodlaender, van der Wegen 2020]
1\chains(€ffj), pj =1,rc,dcl* and l\chains(ff:}f"], pj =1, rc, dclx with
unary delays are W([t]-hard parameterized by #chains (or thickness) for
all t > 1.

o Parameters

o Pathwidth n
o Maximum delay £p.x
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0 3n 3(n+m) 3(2n+m)
Conclusion Vert hain C. D—D—D—D :
‘ertex chain Cy L v v +
0 ) o o o ) !
Gadget chain Cy; [ 1 [ 1
Gad hain C
adget chain Co [ 2) [ 2)

Vertex chain C,

(]
]
]

]
]

Gadget chain Cy1 [0 ) : [0

Gadget chain Cy 3 [ [lj ) ! | 3 CIJ )
- |
Vertex chain C, [ d 1) 1 )
Gadget chain Gy i b 2)1 ; ! b 2)1
Gadget chain Gy [0 ) [0 )
¢ . . . j

Color choice of the n nodes Edge Edge Closing segment
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