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3. Let S < R® be a regular surface homeomorphic to a sphere. Let I' < S be a
simple closed geodesic in S, and let 4 and B be the regions of S which have I as
a common boundary. Let N: S — S§2 be the Gauss map of S. Prove that N(4)

and N(B) have the same area. No me]

9. Let (M, g) be a two-dimensional Riemannian manifold, and let
A C M be a geodesic triangle which is the boundary of a simply
connected domain. Show that the parallel translation along this
boundary (traced through once) is a rotation in the tangent
plane. Calculate the angle of rotation in terms of quantities
which only depend on the interior of A. Hint: Gauss-Bonnet

formula.

10. Show that the holonomy group of the standard two-sphere S?
really contains all the rotations. Hint: Consider curves which
are constructed piecewise from great circles.

11. Determine the holonomy group of the hyperbolic plane as a sur-
face in three-dimensional Minkowski space {cf. 3.44). Here the
covariant derivative is to be taken as in Euclidean space, that
is, with tangent components which are directional derivatives.
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