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» Adobe lllustrator ($200 for student version)
» Inkscape (free)

» KnotsBag (free demo, 10 Euros for full version)
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Cubic Bézier curves are used in many applications to get
smooth curves with specified start and end points, and
specified start and end “velocities”.

Bézier curves

Adobe lllustrator: Inkscape:




Drawing knots
using computers

Vector graphics
programs

Bézier curves

Crossings

KnotsBag
SnapPea

CAD programs
Bézier curves
Pipes

Knotplot
Knot tables
Relaxing knots

SeifertView

3D printing

Crossings

Arrange the heights of the curves so that the crossings are

correct.
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To get the usual “gap” style for a crossing, the usual trick is

to insert a white disk between overlapping objects:
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o Sometimes it is better to use a copy of the upper curve
SEE T instead of a disk.

Bézier curves

Crossings

KnotsBag
SnapPea

3D

CAD programs
Bézier curves
Pipes
Knotplot
Knot tables
Relaxing knots
SeifertView
3D printing

(

u]
o)
1
n
it

DA



Drawing knots
using computers

2D

Vector graphics
programs
Bézier curves
Cro: gs

KnotsBag
SnapPea

3D

CAD programs
Bézier curves
Pipes
Knotplot
Knot tables
Relaxing knots
SeifertView

3D printing

(A ;
o0
°
o
o
Os
o
o
o
] o
% °
0y 2
<]
3| =T
2]
=
JCY-Y:) = inscape. - kscape g
File Edit View Layer Object Path Text Effects Help
O=EE AF & LD Q@@ Law S8 DTEE % B
t oz EVVYR 28 Gf [ s x[usieg v e
y P BB e Gl and Soke ShiCul 4P B
R | Fill|TStroke paint =stroke style
£ : width: 6250 [2f[ox 2]
a; o EEE
s Miermi: 400 [
o oo /0
I Dashes: ——— sJoo =)

: Start Markers: None g
(O =
2t Mid Markers: None &
Wi End Markers: None E
vr :

2 Blur
24 o0
g;ﬁ Opacty, %
EE Slayers (ShiftsCrlsl)
T 15 (shift Crl

— e
e s 0 105 @ O uSknetMustraor_curves | Shift: taggle node selection,disable snappin, rotate both handle). 3103 2 1507

- fig8knot_illustrator_curves




Drawing knots
using computers

KnotsBag




wing commueas SnapPea
SnapPea is a free program by Jeffrey Weeks for
computational study of 3-manifolds.
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Copy Image

Save Image

E Color coding

Rope Width
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Hint: Use thin rope to draw twisty knats
like pretzels. Use thick rope to draw
gently looping knats and links like the
Barromean rings.

Quick Start Instructions
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Dirichlet domain:

SnapPea
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Why bother working in 3D?
» Beautiful renderings for talks, papers, T-shirts, etc.
» Get a better understanding of the object.
» Build the object first, choose the viewpoint second.
» 3D printing.
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» Rhinoceros 3d ($140 ~ $200 for students and teachers)
» Blender (free)
» Maya, 3ds Max, etc. (If you have to ask...)
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Next...

Take the render as a pixels
image, modify it in a pixel
editing program (e.g.
Photoshop, GIMP, etc.), etc.

...or export a particular
viewpoint or your 3D model as
a 2D vector graphics image,
modify it in lllustrator (or
Inkscape, etc.) and use in
your paper, etc.
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Knotplot can “relax” knots in 3D, smoothing out sharp bends.
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SeifertView
(free, Windows only.)
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Shapeways is a website that lets you upload a 3D model and
Vector graphics buy a real life plastic printed copy.
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Owner: henryseg
Title: Figure 8 Knot
Uploaded: 5 Aug 2008

No.ofviews: 300

. No. of favorites: 0
No. of coples: 0

Size and price of this model:

Select material

White Stong & Flexidle |

Size Height  5.4cm
width  50cm
Depth  5.0cm

Enlarge

From s 19.66
(in Whits Stong & Flexibe; Excl Vat )



Or, if you are a metal print sculptor such as Bathsheba
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Or, if you are a metal print sculptor such as Bathsheba
Grossman, you can make them in bronze.
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Or, if you are a metal print sculptor such as Bathsheba

Grossman,

Bathsheba
Sculpture

you can make them in bronze.

Borromean Rings

Home

Metal Shop
Sculpture
Mini Sculpture
* Math
Mini Math
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Astronomy
Biology
Physics & More

Gallery
Downloads
About the Artist
Contact

Shopping Cart

Click to rotate

This is one of a delightful class of objects known as Seifert surfaces. Every knot and link (in matt
are closed loops, links are assemblages of knots) has a continuous surface which it is the edge of
introduction to these surfaces, along with free software to generate them, are at the SeifertView :

These surfaces are often beautiful, especially for symmetrical knots and links, and here I've prodi
sweeter ones. This surface has three edges, each a simple closed loop, which are locked togethe
form called the Borromean Rings. Named after its use in an Italian coat of arms, these three rinc
tnaether inavtricahly althaiiah na twn of them are linked  Their Qeifert curface twicte thranah the
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