
MATH 464 (THEORY OF PROBABILITY)

HOMEWORK 8

FALL 2017

Due on: Thursday 10-26-2017.

(1) For any ω > 0, let

Γ(ω) :=

∫ ∞
0

xω−1e−xdx.

Show that if ω is a positive integer then Γ(ω) = (ω − 1)!

(2) Find the mean and variance of the Gamma(λ, ω) distribution.

(3) Suppose X is an exponential random variable with parameter λ = 1. Find the distribution
and density functions of Y = ln(X).
Note: This is called the double exponential distribution.

(4) Suppose X ∼ N(0, 1). Use integration by parts to show that E(Xk) = (k − 1)E(Xk−2).
Derive that E(Xk) = 0 for all odd k ≥ 1. Compute E(X4) and E(X6). Derive a general
formula for E(X2k).
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