
What are...torus knots?

Or: Wind p times, wind q times



Knots in three space

▶ A knot is a closed string (a circle S1) in three space

▶ Knots are often studied by projections to the plane Shadows

▶ Question Can knots be embedded into some other space?



Knots on a torus

▶ Take a standard embedded torus T is three space

▶ A torus knot is a special kind of knot that lies on T without intersections

▶ Questions Are all knots torus knots? If not, are torus knots “special”?



p and q

▶ Fix p, q ∈ Z \ {0} with gcd(p, q) = 1

▶ The (p, q)-torus knot Tp,q is the closed path {(x , y) ∈ T |py ≡ qx} on the

standard polygonal decomposition of the torus on the unit square

▶ The condition gcd(p, q) = 1 ensures that the picture closes up



Enter, the theorem

All torus knots are of the form Tp,q

▶ Tp,q is trivial if and only if either p or q is equal to 1 or −1

▶ There are only very few redundancies, e.g. Tp,q ∼= Tq,p
▶ A braid word for Tp,q is (β1...βp−1)

q



How many torus knots are there?

▶ One can ask how many knots can “run around a torus”

▶ There are infinitely many nonequivalent torus knots

▶ However, “almost no” knot is a torus knot



Thank you for your attention!

I hope that was of some help.


