
Math 164 H
Fall 2006
Final Exam Name:

Complete all problems. Show all work and explain your reasoning for full credit.

1. (3 points) A knot is . . .

2. (5 points) The three Reidemeister moves are:

3. (3 points) Why are Reidemeister moves important?
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4. (a) (3 points) The crossing number of a knot K is . . .

(b) (6 points) Find the crossing number of the following knot. Explain your reasoning.
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5. (a) (3 points) The unknotting number of a knot K is . . .

(b) (6 points) Find the unknotting number of the following knot. Explain your answer.
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6. (a) (3 points) Explain what is means for a knot K to be 11−colorable.

(b) (6 points) Is the following knot 11−colorable? If so, find an 11−coloring. Explain your
reasoning.
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7. (a) (3 points) Explain how to find the Dowker notation of a knot K.

(b) (6 points) Find one Dowker notation of the following knot. Explain your work.
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8. (a) (3 points) A knot is rational if . . .

(b) (6 points) Find the Conway notation of the following knot. Is the knot rational?
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9. (a) (3 points) The bridge number of a knot K is . . .

(b) (6 points) Find the bridge number of the following knot. Explain your reasoning.
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10. (5 points) Let K be a knot. The Alexander polynomial, ∆(K) of the knot K is a polynomial
with positive and negative integer exponents which is an invariant of the knot. There are two
rules that are used to find the Alexander polynomial of a knot K. They are:

(a) ∆(unknot) =

(b)

where L+ is

L− is

and L0 is
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11. (4 points) Draw your knot.

12. (4 points) What is your favorite invariant and why?
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13. (4 points) Find your favorite invariant (your answer above) for your knot.
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