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1. Exercise (9 points)
Let M and M be two geodesically complete, connected Riemannian manifolds and let 7 :
M — M be a local isometry, i.e. for each point p € M, there exists an open neighborhood
U C M of p such that 7|y is an isometry.

1.) Show that  fulfils the lifting property for geodesics: for every geodesic v : [0,1] —
M in M and each point p € M with 7(p) = ~(0) there exists a unique geodesic
7 :[0,1] — M such that 7(5) =~ and 5(0) = p.

2.) Show that = is surjective.

3.) Conclude that 7 is a smooth covering map.

2. Exercise (7 points)
Consider the n-dimensional open unit ball D equipped with the metric g_;|, := méij.
A horosphere in this model is (Euclidean) sphere placed in the interior of D such that it
touches 0D in a single point, for instance the image S under the map

flu,v) == %(cos(u) sin(v), 1 — cos(v), — sin(u) sin(v))

for the disk model in dimension n = 3.
1.) Sketch the model containing S.

2.) Determine g;; := g_1(0;f,0;f) and the Christoffel symbols.

3.) Show 0,I'f, — 9,T'}; + T1,I'fy + T5,I%, — T3, — I 1%, = 0.
)

4.) Show that S is flat.
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