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is satisfiable.
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Hence:

Only 2 true loops and 2 false loops
⇒ clause wires meet all their
variable wires iff
Positive Not-All-Equal 3-SAT Diff
formula is satisfiable.
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� Complexity: improve the NP-hardness result of [Yamanaka et al., CCCG’18]

Given a list of swaps, it is NP-complete to decide if it is feasible
even if every pair of wires has O(1) (eight) swaps.

� Exp.-Time Algorithm: can check feasibility faster than finding optimal-height tangles
via [FKWRZ, GD’19]

� FPT Algorithm parametrized by the number of wires

We consider the feasibility problem – whether a given list has a tangle.
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|L| =
∑
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O
(( 2|L′|

n2 + 1
)n2/2

n3 log |L′|+ n2 log |L|
)

Lemma: |L′| ≤
(
n
2

)
(n

2

4 + 1)

O
(( 2|L|

n2 + 1
)n2/2

n3 log |L|
)
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Open Problems

� Let L be a list where each swap occurs at most once.
We can find a tangle that has height at most OPT+ 1 in polynomial time.
Can we also always find a tangle of height OPT efficiently?

� Let L be a list where each swap occurs even number of times.
How difficult is it to check feasibility of L?
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Open Problems

� Let L be a list where each swap occurs at most once.
We can find a tangle that has height at most OPT+ 1 in polynomial time.
Can we also always find a tangle of height OPT efficiently?

� Let L be a list where each swap occurs even number of times.
How difficult is it to check feasibility of L?

A list (`ij) is non-separable
if ∀i<k<j:

(
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Conjecture.
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Open Problems

� Let L be a list where each swap occurs at most once.
We can find a tangle that has height at most OPT+ 1 in polynomial time.
Can we also always find a tangle of height OPT efficiently?

� Let L be a list where each swap occurs even number of times.
How difficult is it to check feasibility of L?

A list (`ij) is non-separable
if ∀i<k<j:

(
`ik = `kj = 0 implies `ij = 0
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Conjecture.
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Open Problems

� Let L be a list where each swap occurs at most once.
We can find a tangle that has height at most OPT+ 1 in polynomial time.
Can we also always find a tangle of height OPT efficiently?

� Let L be a list where each swap occurs even number of times.
How difficult is it to check feasibility of L?

A list (`ij) is non-separable
if ∀i<k<j:

(
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Conjecture.
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Open Problems

� Let L be a list where each swap occurs at most once.
We can find a tangle that has height at most OPT+ 1 in polynomial time.
Can we also always find a tangle of height OPT efficiently?

� Let L be a list where each swap occurs even number of times.
How difficult is it to check feasibility of L?

A list (`ij) is non-separable
if ∀i<k<j:

(
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Conjecture.
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Open Problems

� Let L be a list where each swap occurs at most once.
We can find a tangle that has height at most OPT+ 1 in polynomial time.
Can we also always find a tangle of height OPT efficiently?

� Let L be a list where each swap occurs even number of times.
How difficult is it to check feasibility of L?

A list (`ij) is non-separable
if ∀i<k<j:

(
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Conjecture.
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Open Problems

� Let L be a list where each swap occurs at most once.
We can find a tangle that has height at most OPT+ 1 in polynomial time.
Can we also always find a tangle of height OPT efficiently?

� Let L be a list where each swap occurs even number of times.
How difficult is it to check feasibility of L?
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