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A FAST, STRONG, TOPOLOGICALLY MEANINGFUL, AND FUN KNOT INVARIANT
DROR BAR-NATAN AND ROLAND VAN DER VEEN

ABSTRACT. In this paper we discuss a pair of polynomial knot invariants © = (A,8) which is:

 Theoretically and practically fast: © can be computed in polynomial time. We can compute

it in full on random knots with over 300 crossings, and its evaluation at simple rational numbers

on random knots with over 600 crossings.

Strong: Tts separation power is much greater than the hyperbolic volume, the HOMFLY-PT

polynomial and Khovanov homology (taken together) on knots with up to 15 crossings

(while. being computable on much larger knots).

Topologically meaningful: Tt gives a genus bound, and there are reasons to hope that it would do more.

.
® Fun: Scroll to Figures 1.1-1.4, 3.1, and 6.2.

A is merely the Alexander polynomial. 6 is almost certainly equal to an invariant that was
studied extensively by Ohtsuki [0h2], continuing Rozansky, Kricker, and Garoufalidis [Roz1, Roz2,
Roz3, Kr, GR]. Yet our formulas, proofs, and programs are much simpler and enable its computation

even on very large knots.

I _Fast + strong = use it everywhere

| Three examples Unknotting, knot picture recognition, gami cation

I - Cheap + strong invariants become infrastructure

Applications of a fast and strong knot invariant Fast + strong = use it everywhere
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