Kotaro Yamada
kotaro@math.titech.ac. jp
http://www.math.titech.ac. jp/~kotaro/class/2023/geom-el/

Tokyo Institute of Technology

2023/05/02



Let D = {(u,v) € R?; u2 +v% < 1}, and set WWM )

1

f:DB(U,U)l—)m

(1 +u?+ ’U2, 2u, 21}) eL3.

For each (u,v) € D,

> Show that f is a bijection from D to{H3(—1 )

» For each (u,v) € D, find an orthonormal basis
[e1(u,v), ea(u,v)] of T H3(—1), where € = f(u,v).
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Fix an (n 4 1) x (n + 1)-orthogonal matrix A and set

p: S"(k) > x> Az € R™TH

where k is a positive number. Fix x € S™(k) and take a smooth
curve y(t) on S™(k) such that v(0) = x and set
v :=4(0) € TpS"(k).

» Show that ¢ induces a bijection from S™(k) into S™ (k).

» Show that p,v := %|t20 povy=Av.

» Verify that\.@,v) = (p,v, <p>@
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Let (M, g) be a Riemannian manifold. A smooth ghap ¢: M — M

is an isometry if

9(X,Y) = g(pu X, 0 Y 'PT'Q.‘MNL
holds for all tangent vectors X and Y of M. *"‘- W ?N “l

Set of the isometries, called the isometry group, is a group with
respect to composition of maps.

The isometry group of S™(k) contains the orthogonal group
O(n+1).
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