
Meeting 3. I

I. knots and links : stick presentations and diagrams
II. Bridge position , braid groups ,

and trace closures

III. Decision problems , counting problems , and computability



I. Knots and links : stick presentations and diagrams

Recall
, a knot is a Cts

. embedding.
K : S '

→ S3

A knot is tame if it comes from restricting gg embedding
Nfk ) : sixD2→ S3

via NIK ) IS 't fo) .
"

Tame
' '

=

" Has a tubular neighborhood
"

A knot that is not tame is called wild .
>

Any knot k that Extends across a disk is an unknot .

That is if the - e exists as embedding T : D2 → S3 such

that TIDD - = TIS '
- K .



WILD KNOT

• IL

found by Fox
.

why not tame?



Tame knots are always isotopic to PL thots

"

"
"

"""""



Stick presentations ad triangle moves

A stick presentation of a knot is a sequence of

pants Po , P, , . . . , PL -- Po C- 273 ER's ES 's
so that

for all g. j
-

- Oi . . . , L - l
,
the line segments

Pipit , and pig .Pj+ , have disjoat interiors and

P; this ..



A triangle move is a elementary isotopy between

two stick presentations:
Qi# ' Pix,

P •
• it ' Qi

→ •hµ④
"

• •

P ;
Qi - G.



If Q is my port on 273 such that

the tangle P
;
Q Pit, is disjoint from all at

the other sticks
,
then two stick presentations

related by a triangle move represent isotopic knots

theorem Two stick presentations represent equivalent
knots fanbier isotopic ) if and only if they are

related by a sequence
of triangle moves .



Diagramsasddeidemeisterw.ae#
A diagram of a knot is an embedded planar graph
with extra information at vertices to encode crossing information

.

This plasm graph should come from a regular projection

of a knot K in 1123 onto a plane .-
- Require pre image

of every point to have at most 2 pants
- Also don't allow -We're forces all

crossing singularities to
be transverse



Diagrams and Rei demister moves

The Two knot diagrams represent equivalent knots if

they are related a

sequence
of Reideeneeistrr moves:

Type I

Ty For TIMMY
⇐ Damp
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II. Bridge position , braid groups ,
and trace closures

A knot diagram is in Bridgeport if, when
considered as a subset of

xy - plane, all of the

Maxime occur at same height , and all of the

minima
- - r-

--
- -

.



Proposition Given any knot diagram ,
we can easily

find a equivalent diagram in bridge position .

"

.

"

m.



Artis's braid group

Bn is the braid group on n strands
,
which

is presented via

f; of =p. q. if Ii - jblBu -

- (01,021 - - -

s On - I kiting.

- Ama. AH
-

We can interpret a string
of oils as a picture of
a braid ; the relations ensue
that isotopic braids are considered
equal elements of the group.



Ey Consider 0
, -020398,

' '
in By

Convention :
"

Right to left
"

Bottom to top"

* % l l X l l a

oil = I ' %
I
'

k l l l X a

÷.. I %÷¥
..
! ! :p"

corresponds to isotopy of braid diagrams.



Given any word in the generators of B,
we can draw a braid diagram .

Furthermore
,

if n
-

- 2K is oven
,
the following three

pieces
of data give us a diagram of a knot in

bridge position :

1. Cups (a planar matching of the 2K strands)

2. Caps (ditto )
3. A word in generators of Bak .



Warning : Previous recipe might yield 9

link diagram instead of a knot diagram .

Alternative construction : Trace closure
.

Given braid word WE Bu
,
do this ?



Tuo trace closures of braids represent equivalent
links when they are related by a sequence of

ti:c:*::c.it : in
2. Stabilization :

④yym 174


