HOMEWORK 4

SUPPLEMENTARY PROBLEMS

1. Let S C R? be a regular surface and let g be a Riemannian metric on S.
Investigate how the Christoffel Symbols Ffj, and Riemann curvature tensor Ré e and
the Gauss curvature K change under the following change of g, i.e., replacing g by the
scalar multiple r - g, where r > 0 is a constant.

2. Let S C R? be a regular surface and let g be a Riemannian metric on S. Let
(U, F, V) be a local parametrization. We define for i,j = 1,2,
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gij(u) = gF(u)(W, %), where u € U.

Let Rﬁjk be defined by the formula R(gfi, %)% =37, Réjk%. Then prove that

the Gauss curvature K satisfies
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where (g%/) is the inverse of the 2 x 2 matrix (g;;).



