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1. State and prove the inverse function theorem. [25]

2. The l1− norm on Rd is defined by ‖ x ‖1 =
d∑

i=1

|xi|.

Compute the volume (Lebesgue measure) of the open unit ball with
respect to this norm. [25]

3. Two norms ‖ . ‖ and ‖ ‖̃ on Rd are said to be equivalent if there are

constants c1 > 0, c2 > 0 such that c1 ‖ x ‖ ≤ ‖ x‖̃ ≤ c2 ‖ x ‖ for all
xεRd. Show that two norms on Rd are equivalent. [25]

4. Define Euler’s Beta and Gamma functions. Show that they are related
by the identify

β(x, y) =
Γ(x)Γ(y)

Γ(x + y)
.

[25]


