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1. Let 4 be the modular function on A = {|z| < 1} defined by Riemann map and
reflections. To prove:

a) it gives a covering map from A to C \ {0, 1} by y;

b) the induced Poincare metric po 1 on C\ {0, 1} satisfies
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2. Please give a conformal structure on a torus surface 7' and then to show there
is a smooth curve S on T2 such that the character 1-form via S defines a non-trivial
cohomology class of differential 1-forms.

3. a) To state the Riemann-Roch theorem on a compact Riemannian surface M.
b) To prove by the Riemann-Roch theorem that the dimension of space of holomor-
phic 2-multiple differentials is 3(g — 1), where g > 1 is the genus of M.

4. a) To define the modula space M (.Sp) and Teichmuller space T'(Sp) on a com-
pact Riemannian surface Sj.

b) Let o* be the modula group on T'(Sp). To prove o* is an isometric group with
respect to the Teichmuller distance dr (-, -) on T'(Sp).



