
7/9/2002 , ICE: KNOTS S-Math 21a

The threefoil knot is the space curve

r(t) = (2 + cos(3t/2) cos(t), (2 + cos(3t/2)) sin(t), sin(3t/2))

1) Find an interval [a, b] on which r(t) parameterizes a closed curve in space. A closed curve in
space is called a knot. These objects are not only interesting in mathematics or physics. For
example, DNA of bacteria and some proteins form knots (see back of the page).

2) (compare problem 34 on page 711) Verify that the projection of this curve onto the xy-plane
is given in polar coordinates by r(t) = 2 + cos(3t/2), θ(t) = t.

3) Sketch this curve.

Indicate at the crossings, which part of the curve is above the other.

4) Calculate the velocity vector of r(t) at t = 0. If this vector is v = (a, b, c), then (a, b) is its
projection on the xy plane. Draw this vector (a, b) in the above xy-projection of the knot.



For more information on DNA knots, see the MSRI talk by DeWitt Sumners:
http://www.msri.org/publications/ln/msri/2000/molbio/sumners/1/
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