


Geometry and topology MATH3061

k) The genus of the knot 𝑆 is the knot invariant
𝑔(𝐾) = min

{

1
2

(

1 − 𝜒(𝑆)
)

|

|

|

𝑆 is a Seifert surface of 𝐾
}

.

For knots 𝐾 and 𝐿, 𝑔(𝐾 #𝐿) = 𝑔(𝐾) + 𝑔(𝐿)

l) If 𝐾 has a knot projection with 𝑐 crossings and the corresponding Seifert surface has 𝑠 Seifert
circles then 𝑔(𝐾) = 1

2
(1 + 𝑐 − 𝑠).
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5. a) Calculate the genus of the three knots:

41 = 51 = 52 =

b) Using part (a), or otherwise, show that all of these knots are prime.

6. a) What is the Euler characteristic of the double torus?
b) What is the minimum number of colours needed to be able to colour any map on the double torus

so that no two adjacent regions have the same colour?
Questions to complete after the tutorial

7. Find the determinants of the knots 61, 62 and 63 and determine for which odd primes 𝑝 they are
𝑝-colourable.

61 = 62 = 63 =
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