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Olszewski et al., Visualizing the
template of a chaotic attractor

GD 2018:

Exp.-time algorithm
for finding
height-optimal tangles

GD 2019:

Faster exp.-time
algorithm for finding
height-optimal tangles

Firman et al., The complexity of finding tangles

TANGLE-HEIGHT

MINIMIZATION IS L = {(1 2)' (1’ 2)' (11 3)}

NP

-hard. not feasible X

L1ST-FEASIBILITY is NP-hard
Reduction from POSITIVE NOT-ALL-EQUAL 3-SAT DIFF |

Variable gadget

e [wo wires build 4

e [Two loops represent True,
the other two False.

e For each clause, there iIs a
wire with an in each
of the 4 loops.

e For each variable, there is
a wire entering either only
True or only False loops.

e Each clause wire
precisely its three corre-
sponding variable wires —
each one in a different loop.

Main idea of the proof

e Exactly 2 True loops and
2 False loops = clause
wires meet all their variable
wires iff POSITIVE NOT-
ALL-EQUAL 3-SAT DIFF

formula i1s satisfiable.
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Clause gadget

In variable and
clause gadgets,
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the gray wires
have the same
rigid structure
that helps to
complete  the
proof.

make v; appear only In | True| orin \False\ loops

Wire ~y. protects the
arm of c; that
intersects v; from
other variable wires.

For lists where all entries are 0 or 1, we can find
a tangle that has height at most OPT+ 1 in poly-

nomial time. Can we also always find a tangle of
height OPT efficiently?
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_ _ A list is non-separable
ok if for any three wires | < k < J:
‘ ik and kj don't swap implies that
ij doesn't swap.

This condition is necessary for feasibility.

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




