
Stochastic processes

Problem 1. Let
X(t) = at+X0, a ∈ R, t ∈ (−∞,∞),

where X0 is a random variable with distribution function FX0(x). Find the distribution
function of the first and second order of the stochastic process Xt.

Problem 2. Let
Xt = a+ tX0, t ∈ (−∞,∞), a ∈ R,

where X0 is a random variable with distribution function FX0(x). Find the distribution
function of the first order of stochastic process Xt.

Problem 3. Let Xt be the stochastic process given by

Xt = U + tV, t ∈ R

where U and V are two independent random variables. Calculate

• mean

• autocovariance function and

• variance

of Xt.

Problem 4. Find the mean, autocovariance function and variance of a stochastic process

Xt = cos(λt+ U), λ = const, U : U(0, 2π).

Problem 5. Let X and Y be two independent random variables, where

ϕX(x) =

{
4
3
− x2, x ∈ (0, 1)

0, x /∈ (0, 1)

and Y : U(0, π). Find a mean, autocovariance function, and variance of a stochastic
process

Ut = X cos(t− Y ), t ∈ R

Problem 6. Let U and V be two independent random variables and let

U : U(−2, 2), V : N (0, 1).

Find a mean, autocovariance function and variance of a stochastic process

Xt = V · 2t + U · t2, t ∈ R.
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