
Exercises (Rasmussen Lectures 1 and 2)

(1) If you don’t know about the elliptic fibration on a K3 surface, find someone
who does. If you do, explain it to someone. Show that the complement
of a regular fiber is simply connected. (Hint: sections). Deduce that the
manifold MK from the first lecture is simply connected and has the same
cohomology ring as M . (By Freedman’s theorem, this is enough to show
they are homeomorphic.)

(2) If you don’t know why the Bar-Natan complex of the 3 crossing tangle
from the first lecture is homotopy equivalent to a complex of the form
q5T0 → q3T0 → qT0 → T1 (where T0 and T1 are the two generating objects),
find someone to explain it to you. If you do, find someone to explain it to.
What are the boundary maps in this complex? Note that this complex is
a chain in the sense discussed at the end of today’s lecture. Find someone
who can explain how this complex relates to a curve in the 4-punctured
sphere.

(3) Let X be the wedge of n circles. Find a 2-dimensional cell complex homo-
topy equivalent to Sym2X. (Start with the usual cell complex structure on
X ×X.)

(4) Let γ be an immersed curve in T 2 (either closed or with endpoints on ρ−).
By retracting to a neighborhood of the 1-handles,, show that γ can be
written as an iterated mapping cone of the generating objects L0 and L1

(assuming the geometric description of the mapping cone from lecture.)
(5) An immersed closed curve or arc in a surface S is unobstructed if it lifts

to an embedded curve in the universal cover of S. Let Ŝ be D2 with 4 red
arcs on its boundary. Find all isotopy classes of unobstructed arcs in S.

What if Ŝ is the annulus with one red arc on each boundary?
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