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1. PROBLEMS
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Q: How many elements are in a commutative group?

Q: What’s purple and commutes?
A: An Abelian grape.

2. SOME STATEMENTS

Definition. A group G is solvable if there exists a chain of subgroups

{e} =G, <G1<---<G1 Q

such that G;/G;y1 is an abelian group for all 0 <i < n.
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Proposition 1. If T is a Fuchsian group with compact orbit space H/T' of genus g then there are elements
ai,bi,...,aq,bg,c1,¢a,...,cr in Aut(H) such that the following hold.
(1) We have I' = (a1,b1,...,aq,bg,c1,C2,...,Cr).
(2) Defining relations for I' are given by
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Theorem 1 (Fundamental Theorem of the SP 2008 REU on Riemann Surfaces). A finite group G acts as
a group of automorphisms of some compact Riemann surface of genus g > 2 if and only if G is isomorphic
to I'/K where T is a Fuchsian group with compact orbit space, and K is a Fuchsian surface group with orbit
genus g that is a normal subgroup of T'.

Proposition 2 (Riemann-Hurwitz Formula for Orbit Spaces). Suppose I' is a Fuchsian group with signature
(g;m1,ma,...,m;), and that the Riemann surface X is uniformized by a normal subgroup K of finite index
with T /K = G. Then the genera of X and X/G, i.e., the orbit genera of K and T' are related by the formula

g(X)— 1= |G|<g(X/G) - 1) + lg'Z_; (1 - ;) .

Proof. See [Bre]. O
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