
comments on the solutions
of the 3rd assignment problems

Problem 3.1. Give a lower bound for the stick number of the
knot 51. What is your conjecture for its exact value?

I can present a solution with 8 sticks (see Fig.1 in the graphics
attachment) and I conjecture that 8 is the stick number of the
51 knot (but I don’t have a proof of that conjecture). The neat
thing about this problem is that a simple “solution” with 5 sticks
immediately comes to mind (Fig.2), but it is completely wrong,
as can be seen by trying to implement it using 5 thin straight
sticks of the same length (e.g. matches). Thus Fig.2, if it is made
out of 5 straight line segments, is an impossible object. The moral
of the story is that it is difficult to represent three-dimentional
configuration of two-dimensional paper, and you should not trust
such representations.

Problem 3.9. Indicate how the sides of a regular octagon can
be identified so as to obtain a sphere with two handles.

Practically everyone correctly indicated how this can be done
(see Fig.4). I gave full credit for the solution if no justification was
provided (after all, all that was asked was to “indicate”, not to
justify). Nevertheless, I appreciated the justification in Ying’s’s
homework (Fig.3) and the one in Nathan’s (Fig.4).

Problem 3.13. What is the genus of the 52 knot?

To solve the problem, one must first find the Seifert surface of
the 52 knot, then compute the Euler characteristic of the surface,
use the formula (p. 6 of Lecture 3) relating the genus G(N) of a
surface-with-boundary N with a single boundary component to
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its Euler characteristic χ(N), and finally use the definition of the
genus of a knot (defined as equal to the genus of the knot’s Seifert
surface). Easy enough, especially since the Seifert surface of the
52 knot is shown in Fig.3.2 on the same p. 6. (Unfortunately, the
figure caption of Fig.3.2 says (erroneously – my apologies!) that
it is the Seifert surface of the 51 knot.) The answer to the problem
is that the genus of the 52 knot is equal to 1.
Because of the misprint, many people honestly found the Seifert

surface by themselves, and some drew very convincing, but incorrect
(nonorientable!) Seifert surfaces spanning the 52 knot and then
correctly did the rest of the problem; they were given half credit
for it (correct general strategy + correct calculations - topological
mistake = 1/2 credit).
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Problem 2.8. Prove that the mirror image K∗ of an oriented
knot diagram K has the same Conway polynomial as K.
This is a difficult problem (some of you did solve it!) and I have

decided to give it the status of challenge problem. This means
that you have one more week to try to find a solution, but if you
don’t, your grade for the current homework assignment will not
be decreased, while if you do, you will get extra bonus points.


