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So how to simplify our model? What about . ..

... having few machines? No, does not help!
BIN PACKING NP-hard f. const. #bins, even for 2 (PARTITION)

... having many duplicates of only few job types?

P‘HM‘Cmax IS pO|y. time solvable (k COﬂSt.) [Goemans, Rothvoss '14].

makespan minimization

identical machines high multiplicity of jobs
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be solved by an algorithm of runtime f(k) - n®W),
(f: some computable function, n: input size)

e A problem is in XP in k if it can be solved by an algorithm
of runtime nf(¥),

e \W/[1]-hard problems are unlikely to be FPT.
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So, what if we don't use identical machines? | ¥ related machines
R : unrelated machines

Q|HM)|Crax is NP-hard (already for kK = 6). HM: high multipl. jobs

Cmax : min. makespan

P||Cnax : NP-complete
P|{HM|Cpax: poly. time
‘ k: # job types

CUTTING STOCK is NP-hard

already with 8 item types.

1. hardness
reduction

Q|| Cmax is W[1]-hard parameterized by k even for unary input.

P||Coax is FPT parameterized by k. 2. obtaining @

{R, Q}||Cnax is in XP parameterized by k, and

{R, Q}Y|HM|Cpax is in XP param. by k if job sizes given unary.
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For k = 2 bins, BALANCED BIN PACKING is already NP-hard
(— PARTITION), there we use 2 -3 = 6 job types.
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Beside C.,.x, most of our hardness results also
hold true for the objectives ¢, and ) w;C;.
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e Is CUTTING STOCK W/[1]-hard when input is given in unary?



