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Can you see the isotopy between the Perko pair? My favourite pair. Find the writhe and linking number of
this celtic earring. The reef knot decomposed into two trefoils - join ends and find the isotopy. Pictures of
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knots with 10 crossings taken from the tables of Tate and Little. The Perko pair is 5II and 6VI. Here 6VI is
omitted.

Here is an unknotting of a `Gordian knot'.

Next lecture

Lecture 1 http://www.warwick.ac.uk/~maaac/lecture1.html

4 of 4 1/21/2009 3:20 PMCreate PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com
http://www.novapdf.com


Lecture 2 http://www.warwick.ac.uk/~maaac/lecture2.html

1 of 3 1/21/2009 3:22 PMCreate PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com
http://www.novapdf.com


Lecture 2 http://www.warwick.ac.uk/~maaac/lecture2.html

2 of 3 1/21/2009 3:22 PMCreate PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com
http://www.novapdf.com


Some knots from the Alambra
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Take a look at the Dunfallandy stone:

Lecture 3 http://www.warwick.ac.uk/~maaac/lecture3.html

2 of 3 1/21/2009 3:22 PMCreate PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com
http://www.novapdf.com


Previous lecture    Next lecture

Lecture 3 http://www.warwick.ac.uk/~maaac/lecture3.html

3 of 3 1/21/2009 3:22 PMCreate PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com
http://www.novapdf.com


Lecture 4 http://www.warwick.ac.uk/~maaac/lecture4.html

1 of 2 1/21/2009 3:22 PMCreate PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com
http://www.novapdf.com


Previous lecture    Next lecture

Lecture 4 http://www.warwick.ac.uk/~maaac/lecture4.html

2 of 2 1/21/2009 3:22 PMCreate PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com
http://www.novapdf.com


Lecture 5 http://www.warwick.ac.uk/~maaac/lecture5.html

1 of 2 1/21/2009 3:22 PMCreate PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com
http://www.novapdf.com


Previous lecture    Next lecture

Lecture 5 http://www.warwick.ac.uk/~maaac/lecture5.html

2 of 2 1/21/2009 3:22 PMCreate PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com
http://www.novapdf.com


Lecture 6 http://www.warwick.ac.uk/~maaac/lecture6.html

1 of 3 1/21/2009 3:23 PMCreate PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com
http://www.novapdf.com


I do not know of an example where the method of 3.2 fails to find a colouring mod det(A). If you find one let
me know.
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Additional material on determinants.
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An example for 3.4.
See also algebra2 Theorem 3.2.2 and Hans J Zassenhaus, The theory of groups, Theorem 18. Here is a link to
the library copy.
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More
on P(5,3,-2)

Lecture 8 http://www.warwick.ac.uk/~maaac/lecture8.html

1 of 3 1/21/2009 3:23 PMCreate PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com
http://www.novapdf.com


Previous lecture    Next lecture    Additional material    MA3F2 page

Lecture 8 http://www.warwick.ac.uk/~maaac/lecture8.html

2 of 3 1/21/2009 3:23 PMCreate PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com
http://www.novapdf.com


Other lectures     1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Lecture 8 http://www.warwick.ac.uk/~maaac/lecture8.html

3 of 3 1/21/2009 3:23 PMCreate PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com
http://www.novapdf.com


Lecture 9 http://www.warwick.ac.uk/~maaac/lecture9.html

1 of 3 1/21/2009 3:23 PMCreate PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com
http://www.novapdf.com


Lecture 9 http://www.warwick.ac.uk/~maaac/lecture9.html

2 of 3 1/21/2009 3:23 PMCreate PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com
http://www.novapdf.com


Previous lecture    Next lecture

Lecture 9 http://www.warwick.ac.uk/~maaac/lecture9.html

3 of 3 1/21/2009 3:23 PMCreate PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com
http://www.novapdf.com


Lecture 10 http://www.warwick.ac.uk/~maaac/lecture10.html

1 of 3 1/21/2009 3:27 PMCreate PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com
http://www.novapdf.com


Remark.  Given n consider the set of knots  which have a diagram with n crossings  but not fewer crossings. 
Then for  n = 3,4,5,6,7   colouring numbers  distinguish the knots  from each other.   But 82 and 83 have the
same colouring group Z17. In the next section we will have an invariant which distinguishes these two knots.
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8_17 is achiral. A table of knots (up to 10 crossings) and their codes. Some diagrams drawn from their codes.
See what Tait had to say about 4.4 and Celtic knots.
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Additional material on the Alexander polynomial.
A Maple worksheet for calculating Alexander polynomials and determinants of knots and links.
Here is Alexander's paper on the polynomial:
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Topological Invariants of Knots and Links, J. W. Alexander, Transactions of the American Mathematical
Society, Vol. 30, No. 2. (Apr., 1928), pp. 275-306.
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The reef knot is a sum of two trefoils, the Dufallandy knot is a sum of four copies of a 9-crossing knot, and
here is a Celtic beast which has swallowed a sum of eight knots.
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Two straight intervals. Each remaining arc runs from one interval to the other. All crossings are on the
intervals.
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6.6 Theorem  Any 4-plat has a diagram as above with all ci's zero.

Proof   The idea is to turn c's into a's by flyping. A flype moves a crossing across a part of a
diagram at the expense of turning the part over:

Notice that if we introduce two crossings using R2 then move one over with a flype we get:

Suppose c > 0 and consider the sequence of flypes:
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Repeat c times to get:

Similarly if  c < 0  .  If  b is odd K will have been rotated through pi about an horizontal axis. Use this
procedure to eliminate cn , cn-1 , ... ,c2 in turn. Then finally:

Notice that a double flype leaves R undisturbed:

We can be more efficient in unwrapping a daisy chain. For example:

After n - 2 double flypes we have:
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We now use flips to eliminate the unshaded crossings. Here is a flip:

Think of this as turning R over to change the sign of a crossing between middle and outer string at the
expense of adding a crossing between middle and other outer string.

Combine a flip with R2 to get 3 new crossings all of the same sign as follows:

Apply  R2 flips:

etc.
If n odd get:
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which is isotopic to

and if n even get:

which is isotopic to:

Remark  It follows that the classes of knots defined by Daisy chains, 4-plats and 2-bridge knots are identical.

See the first fourteen prime knots added together. Notice that they are all 2-bridge knots.
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Previous lecture   Next lecture     An application of braids to Public Key Cryptosystems      An application of
braids to Quantum computers.   Another reference.     See also the April 2006 edition of Scientific American,
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Computing with Quantum Knots            An old version of lecture 14 with proof of 6.6 in a special case
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A table of braid representations of knots
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From knot to braid as in 6.15 but neater.

8_17 with Seifert circles

Here is a simple but inefficient proof.

Another proof of Alexander's theorem.
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Previous lecture    Next lecture       See the proof working on 815    See also solutions 7
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A DOS Jones polynomial calculator, and a Java Jones polynomial calculator. For Kinoshita-Terasaka and
Conway see exam 98 solution to 3 iv). Links which the Jones polynomial cannot distinguish from the trivial
link do exist. See Thistlethwaite.    A popular article can be found here: Jones, Vaughan F. R. KNOT
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THEORY AND STATISTICAL MECHANICS; Scientific American, November 1990, page 52.
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The proof of Proposition 8.1 illustrated. Celtic knots, and a quote from Tait.
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A short list of Alexander and Jones polynomials. Jones polynomials of knots up to 10 crossings together with
their Dowker-Thistlethwaite codes.
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Knotation A lecture by John Conway.
Pictures of rational knots 31 through 81 with their Conway notation.
An aid to understanding rational/2-bridge knot construction and notation.
Additional material on rational tangles
Some history and pretty pictures of rational knots
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Example 9.9   A daisy chain D(a b c d)  after 3 double flypes  is the numerator of the tangle:
 -(a+1).1.-(b+2).1.-(c+2).1.-(d+2).1.-(e+1)   =    a.-(b+1).1.-(c+2).1.-(d+2).1.-(e+1)
                                                                       =    -a.b.-(c+1).1.-(d+2).1.-(e+1)
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                                                                      =     a.-b.-c.-(d+1).1.-(e+1)
                                                                      =   -a.b.-c.d.-e

An extract on Continued Fractions from David Fowler's book

Additional material including a proof of proposition 9.4

More on the use of the Lagrange identity and the proof of 9.6 can be found in a paper on rational tangles by
Goldman and Kauffman. See pages 315 and 316. See also Kauffman and Lambropoulou.
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Whitehead links
Knots and enzyme action on DNA strings (the source for the lectures - mirror all crossings to get
agreement with the course).
Pictures of Knotted DNA.
Design any knot from DNA.
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The trefoil knot bounds a torus with a hole.  Here is a neat program  which displays Siefert surfaces.
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Here is a calculation of the Conway polynomial of the Kinoshita - Teresaka knot.
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