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Prelude to the exercise

Definition 1. A Lie group is a manifold endowed with a group structure such that multiplication and
inversion are smooth maps, i.e.

G×G −→ G (g, h) 7→ g · h

G −→ G g 7→ g−1

are smooth.

Exercise

1) Show that O(n), the group of n×n orthogonal matrices, is a Lie group. Compute the tangent space
of O(n) at the identity element.

Hint: We have already seen that GL(n, R) is a Lie group.


