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Representing a Knot: The Gauss Code
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Representing a Knot: The Gauss Code

Gauss Code: -1, +2, -3, +4, +5, +1, -2, 406, +7, +3, -4, -7, -6, -5
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Representing a Knot: Oriented Gauss Code
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Representing a Knot: Oriented Gauss Code

Oriented Gauss Code:
-1, 42, -3, +4, +5, +1, -2, +0, +7, 43, -4, -7, -0, -5 [ - - - - + - +
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Seifert Circles
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Seifertview
[vanWijk, 2005]

TU/e - SeifertView

Main | Display | Shape | Mesh | Misc. |

Braid [aad]

XXX

Unkeat | Tl | Figuee
52 | s |t
61 | 62 | 63

Tworigs | Hopling | Whichead
sl | siol | soromesn

P222 | Pias | Pi13s
4.1, gerus 1 (Abib) =

EIL[Ele[=[2

Stacked lay-out

Disks 1| Disks 2| Bals | Braig

Flatlay-aut;

Show: @ surfaces  links [ mesh Smaoth | Refine | Reset | [renimm iz
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Seifertview
[vanWijk, 2005]

TUle - SeifertView

Main | Display | Shape | Mesh | Misc. |

Brad [AAA

XXX

Urkot | il | Figues
T | B |
e | e | es |

P222 P135 | P135
41 gens 1 (Abab) =

HaHd

Stacked lay-aut

Fla lay-out:

Balk | Fibbons| Tubes
Repulsos  Wesk Stiong

Show: ¥ surfaces W links ™ mesh Smooth ‘Refme‘ Reset ‘7
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Knots < Braids

» Seifertview uses braids

10 of 21 / department of mathematics and computer science o



technische universiteit eindhoven
e Knots Braids Seifertview The Vogel Algorithm Knotweaver Conclusion
L

Knots < Braids

» Seifertview uses braids

» Knots and braids are essentially the same things!
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Knots < Braids

» Seifertview uses braids
» Knots and braids are essentially the same things!

» Braidgroups, Artin groups, Hecke algebras, etc.
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Knots < Braids

» Seifertview uses braids
» Knots and braids are essentially the same things!

» Braidgroups, Artin groups, Hecke algebras, etc.

So we want to convert between knots and braids!
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Knots < Braids
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Seifertview
Knots < Braids
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Vogel Algorithm

Vogel, 1990

A knot can be brought into suitable form by doing a series of Vogel
moves (Reidemeister IT moves). The braid word can then easily be
read off.
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Vogel Algorithm

Vogel, 1990

A knot can be brought into suitable form by doing a series of Vogel
moves (Reidemeister IT moves). The braid word can then easily be
read off.

We have implemented this algorithm in GAP.
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Vogel Algorithm: On the Web

The Vogel Algorithm

In Representation of links by braids, a new algorithm (Math. Helvetici 65 (1990), 104-113),
Vogel describes an algorithm to manipulate a link diagram in such a way that an

equivalent braid word may be read from it (Paper via SpringerLink). Andrew Bartholomew
describes the algorithm in great detail in one of his papers as well.

We have implemented the algorithm in GAP, and it can be tested from this very website. In
case of problems, please contact Dan Roozemond. One word of warning: For the
moment, the algorithm only works for knots, i.e. links with only one component.

Enter a Gauss code and crossing signs below:

Gauss code: [+1-2+3-1+2-3 (B.g.41 +2 -2 -1)
Signs: [+++ (e.g.+-)
Submit Query
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Vogel Algorithm: On the Web

The Vogel Algorithm

In Representation of links by braids, a new algorithm (Math. Helvetici 65 (1990), 104-113),
Vogel describes an algorithm to manipulate a link diagram in such a way that an
equivalent braid word may be read from it (Paper via SpringerLink). Andrew Bartholomew
describes the algorithm in great detail in one of his papers as well.

We have implemented the algorithm in GAP, and it can be tested from this very website. In
case of problems, please contact Dan Roozemond. One word of warning: For the
moment, the algorithm only works for knots, i.e. links with only one component.

. Executing: vogel ([+1,-2,+3,-1,+2,-3], "+++");
! Result: "B2:aaa"

Enter a Gauss code and crossing signs below:
Gauss code: [+1-2+3-1+2-3 (8.9.41 42 -2 -1)
Signs: J+++ (8.9.4-)

Submit Query
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Knots < Braids

Knot

!

Oriented Gauss Code

!
Web page

!

Braid word

!

Seifertview
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Conclusion

Knotweaver
[Vos, 2007]

000 KnotWeaver

File

[ Construction | Reidemeister | Seifert

C Invert Component )

C Close Component
Invert Crossing

(4 Delete Point )
( Center Link )

Clear Link
( rename Link )

Gauss Code

One or more component is not closed

(Undo ) ( Redo )
Left click: Select or drag any item

Right click: Delete selected point or add
new Point after current

Link saved as: /U Desktop/vijfhoek.bl
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Conclusion
[Vos, 2007]
000 KnotWeaver
File
| Construction  Reidemeister  Sei
[ Invert Component )
€ Open Component )
Invert Crossing
[¢ Delete Point )
4 Center Link )
C Clear Link )
[« rename Link )
" CGauss Code
/ [-1, 42,43, +4, -5, +1, -2, -3, -4,
+5]/--+--]
( Unde ) ( Redo )
Left click: Select or drag any item
Right click: Delete selected point or add
new Point after current
Link saved as: /U: Desktop/vijfhoek.bl:
Vi
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Knotweaver
[Vos, 2007]

000 KnotWeaver

File

(G | Untitled-2 )

Link opened from: /Users/danroozemond/Desktop/vijfhoek.bla

| Construction  Reidemeister | Seifert -/ b |

(R MEEEIEs

gausscode
Start

§ [I=1,42,43, 44, =5,

+1,-2,-3, -4, +51)

@ L 42, 43,44, 5,

R2 +1,-2,-3,-4, 45]]

MOV ¢ [1-1, +4, -5, +1, -4,
+511

¥ Y+
(undo ) ( Redo
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Linking Knotweaver and Seifertview

000 KnotWeaver

File

[T | Untitled-1} [ Construction | Reidemeister _Seifert - b |

( Invert Component )
—

Open Component
Invert Crossing

C Delete Point )

[& Center Link )
( Clear Link )

rename Link )
\ " Causs Code
[-1, 42, -3, +4, 45, 41, -2, +6, 47, 43,
-4,-7, -6, ~5]/----+-+4]

—
(_Undo ) ( Redo )
Left click: Select or drag any item
Right click: Delete selected point or add
new Point after current
Link saved as: /Users. Desktop/| bl
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Linking Knotweaver and Seifertview

000 KnotWeaver

File

[ Untitled-1 [ Reidemeister ~ Seifert | gap - 4

Connection: .. ( test Connection |
(fest ~onnection )

(_Get Braid word from current Gauss code )

Gap Input:

-2, +6, +7, +3, -4, -7, -6, =5],"-——-+-+"}

VA

\ (Transmit )
\ Gap Output:

— "B4:BabBBCBBADLC"

Server Settings

Host: localhost

Port 1031

Link saved as: /Users, Desktop/| bl
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Linking Knotweaver and Seifertview

Braid |hABbbCbbaBC
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Linking Knotweaver and Seifertview

Main | Display | Shape | Mesh | Misc. |

Braid |b&BbbCbbaBC
/ N
W\:
—
Unienot Trefoil Figure 8
52 Sfoil ol
6.1 6.2 6.3
Two fings Hopt ring

ol 2] Boromean
F222 F135 P1.35

Whitehead

e[ £

4.1, genus 1 [Abab] -
Stacked lay-out

Disks 1| Disks2| Bals | Brad
Flat lagout

Disks | Bals Tubes
Repulsion Weak Stong

Show: ¥ surfaces W linke I mesh Smooth ‘Reflne‘ Reset ‘—
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The Vogel Algorithm: A bit more
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The Vogel Algorithm: A bit more
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The Vogel Algorithm: A bit more
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The Vogel Algorithm: A bit more
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The Vogel Algorithm: A bit more
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Conclusion

» Implementation of the Vogel algorithm

» Link between Knotweaver and Seifertview
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Conclusion

» Implementation of the Vogel algorithm
» Link between Knotweaver and Seifertview

» Future options:
» Smoother connection
» Multiple components
» Visualize Vogel algorithm in Knotweaver
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Questions?
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