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1. (Riemann-Hurwitz formula) Let C' be a smooth surface (maybe with
boundary) and C' — C' a branched cover of degree d. Every point of
C' has d preimages except for n branch points which have kq...., K
preimages respectively.

(a) Prove that

n
\(C) =dx(C)+ ) (ki —d)
i=1
(b) Assume that C' and C' have no boundary. Find a relation between
the genus of C' and the genus of C'.
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2. (a) Prove that {y* = 2* + <} is a smooth algebraic curve in C* f()r

=40, ' S T _‘3} rt;j Zx‘a

(b) Use Problem 1 to find its genus by projecting to one of the axis.

3. (a) Prove that the link of singularity {z™ = y"} is the (m,n) torus (O)Q)

link with GC'D(m., /1) (()lllp()ll( nts.

(b) Prove that {y™ = 2™ + €} is a smooth algebraic curve in C? for \’\A* (AN X\,\SL
e #£0.

((') Use part (a) and Problem 1 to find the genus of this curve.
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