
Math 537B Homework 2

February 6, 2006

1) a) Let B be a symmetric bilinear form on an inner product space (V; g) ; i.e.

B (x; y) = B (y; x) :

Consider an orthonormal basis e1; : : : ; en of V so that if x = xiei then

B (x; x) =
nX
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for some real �i: Show that
1

!n�1

Z
Sn�1

B (x; x) dSn�1 =
1

n

X
�i

where Sn�1 = @Bn is the unit sphere, dSn�1 is the standard measure on the unit sphere, and !n�1 is the
(n� 1)-dimensional volume of Sn�1:
b) Show that
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where Sn�1 � TpM is the unit sphere in TpM:
c) Show that
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where Sn�2 is the unit sphere in TpM orthogonal to X:

2) Exercise 8.5 number 1 on p. 141.

3) Problem 8-7
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