Geometry ITI/Introduction to Geometry III: Riemann Surfaces

Problem 1. Let f: Y — X be a non-constant proper holomorphic map between
connected Riemann surfaces. Let S C X be the set of point € X for which there
exists y € Y with f(y) = z such that m,(f) > 1. (We say that S is the set of
branch points of f: Y — X.)

(1) Show that the subspace S C X is discrete.
(2) Let T = f~1(S) C Y. Show that the restricted map
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is a finite covering map. This means that for every z € X \ S, f~1(x) is finite
and there exists x € U C X \ S open and a commutative diagram
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in which the top horizontal map ¢ is a homeomorphlsm.



