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A tangle T (L) is optimal if it has the minimum height among
all tangles realizing the list L.
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• Wang. Novel routing schemes for IC
layout part I: Two-layer channel routing.
DAC 1991

Given:
initial and
final permutations

Objective: minimize
the number of bends

• Bereg et al. Drawing Permutations with Few Corners.
GD 2013
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Overview

• Complexity
NP-hardness by
reduction from
3-Partition

• Improved the algorithm of [Olszewski et al., GD’18]
Using the Dynamic Program

O
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ϕ2|L|

5|L|/n
n
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O
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n2 + 1
) n2

2 ϕnn
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Reduction from 3-Partition

Tangle-Height Minimization is NP-hard.

Theorem

Proof

Given: an instance A of 3-Partition

a1 a2 a3 · · · a3m−2 a3m−1 a3m∑
1 = B

∑
2 = B · · · ∑

m = B

∑
A

+1

+1

Task: construct L s.t. there is T realizing L with height at
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∑
A )+7m2 iff A is a yes-instance+1
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Open problems

Problem 1

Is it NP-hard to test the feasibility of a given (non-simple) list?

Problem 2

If feasibility is NP-hard, can we decide it faster than finding
optimal tangles?

Problem 3

For lists where all entries are even, is this sufficient?

A list (`i j) is non-separable if, for any
i<k<j , `ik = `kj = 0 implies `i j = 0.

i k j

necessary

Thank you!
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