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Dror Bar-Natan: Talks: HUJI-140101:

Knots in 4 Dimensions and the Simplest Open Prob
Abstract. I will describe a few 2-dimensional knots in 4 dimen-
sional space in detail, then tell you how to make many more, then
tell you that I don’t really understand my way of making them,
yet I can tell at least some of them apart in a colourful way.
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“Planar Algcbra .
The objects are “tiles™
that can be composed
in arbitrary planar
ways to make bigger tiles.
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“God created the knots, all else in
topology is the work of mortals.”

Leopold Kronecker (modified) www.katlas.org fiesee file

resent the same 3D knot iff they differ by a se-
quence of “Reidemester moves™:
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Satoh’s Conjecture. (w/Sat) The “kernel” of the
“double inflation” map &, mapping “long™ w-knot
diagrams in the plane to “long” knotted 2D tubes in
4D, is precisely the moves R1-R3, VRI-VR3, D and OC listed
below.

In other words, two long w-|
long 2D knotted tube in 4
moves.
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What's “the same"|
ot diagrams represent via 6 the same
iff they differ by a sequence of the said

First Iso. Thm: ¢: G - H = iml\z G/ ke

¢ is a map from algebra to topology. So a thing in “hard” topolo
T ") is the same as a thing in “easy” algebra(ulk
(0 ourings. Colour the arcs of a bro- \

ken arc diagram in RGB so that every / / /

crossing is either mono-chromatic or tri- “g504" “good bad

hromatic; A(K) := |(3-colourings}|. _g/j/
Exere/5V.

Example. A(O) = 3 while A(&) = 9;50 O # &.
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Reidemeister’ Theorem. Two knot diagrams rep- «

F3.

Kurt Reidemeister
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Roseman Moves.

add somu 3- C"%""ﬁ)’
NontSengt «

2014-01 Page 1



