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Problems

1

Draw some tangent vector fields on surfaces of genus 1, 2, 3 and 4. For example,
draw the surface with the holes stacked vertically and imagine pouring some hot
fudge on it from the top. Try to choose “generic” vector fields in that the zeros
look like a standard source, sink or saddle.

2

For the vector fields you drew, calculate the following number: the number of
sinks plus the number of sources minus the number of saddles. Do you notice
any pattern? If not, draw more vector fields. Try to guess a general formula for
that number that only depends on the genus of the surface, i.e. the number of
holes.

3

Draw a vector field on the sphere with only one zero. By necessity this zero
will be degenerate. What happens if you perturb the vector field so that the
zeros are generic? (the degenerate zero should break up into some combination
of sources, sinks and saddles).
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