BELYI MAPS AND DESSINS D’ENFANTS
HOMEWORK #5

Exercise 5.1. Let X and Y be topological spaces. Suppose G is a group acting (contin-

uously) on a topological space X, and let 7 : X — G\X be the quotient map taking

x — Gx.

(a) Show thatamap f : G\ X — Y is continuous if and only if f o 77 : X — Y is continuous
and G-invariant, i.e., (fo7)(gx) = (fom)(x) forallg € Gand x € X.

(b) Show that there is a bijective correspondence

continuous maps ~ G-invariant continuous
f:G\X—=Y mapsh: X =Y

Exercise 5.2. Let { = ¢2™/7 be a primitive r' root of unity. Define ¢, 7 : C—~C by z — (z
and z — 1/z, respectively.

(a) Show that the subgroup G := (o, 1) of Aut(@) is isomorphic to Djy,, the dihedral
group of order 2r.

(b) Let 7t : C — G\@ be the quotient map. Show that 77 has 3 ramification values whose
corresponding ramification points have ramification indices 2, 2, 7, respectively.
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