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Sampling and MCMC (Due: 24.06) (8+4 Points)
Exercise 1 (4 Points). Given a random number generator following the uniform
distribution U(0, 1). How to generate samples from distribution U(a, b) for some
a < b? Justify your answer.

Exercise 2 (8 Points). Derive the polar form of Box-Muller method: Let (X1, X2) ∼
N (0, I2), let (Z1, Z2) ∼ 1

π
1{z21 + z22 < 1},

1) Let (T, γ) be the polar transform of (Z1, Z2), show that we have T 2 ∼ U(0, 1),
γ ∼ U(0, 2π) and that T, γ are independent;

2) Let (R, θ) be the polar transform of (X1, X2), show that we have R2 ∼
exp(1/2), θ ∼ U(0, 2π) and that R, θ are independent;

3) Using 1) and 2), show that by setting R2 = −2 log T 2, θ = γ, R, θ satisfy the
required form in 2) and we can derive the following sample transformation:

xi = zi

√
−2 log(z21 + z22)

z21 + z22
, i ∈ {1, 2} (1)
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