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Tutorial 3
(Integrals on the Ball)
Question 1
Recall that
«, := volume of unit ball in R" , wy, := surface area of unit ball in R™.

Use polar coordinates to show that w,, = na,.

Question 2

Let B(z, R) be aball in R™, and let u € C(B(x,r)). For r € (0, R), consider the integrals
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and

(i) Show that ¢ € C'(0, R).

(i) Show that ¢ € C'(0, R) with
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(iii) Now suppose u € C'(B(z, R)). Show that ¢ € C''(0, R) with

'(r) = ]<[93(0 . Vu(z +rz)-2dS(z).

Hint: Note that & (u(x + rz)) = Vu(z + rz) - z. Consider the difference quotient
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and use the Dominated Convergence Theorem.
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