MVE170/MSG800 Basic Stochastic Processes Written exam Thursday 28 April 2011 8.30 am–1.30 pm

Teacher and jour: Patrik Albin, telephone 070 6945709.

Aids: Either two A4-sheets (4 pages) of hand-written notes (xerox-copies and/or computer print-outs are not allowed) or Beta (but not both these aids). Grades: 12, 18 and 24 points for grades 3, 4 and 5, respectively. Motivations: All answers/solutions must be motivated. GOOD LUCK!

Task 1. (5 points) Task 2. (5 points) Task 3. (5 points) Task 4. (5 points) Task 5. Consider a discrete time stochastic process {X(n), n ≥ 0} given by X(0) = 1 and X(n) =

∏_n i=1 Y_i = Y_1 · . . . · Y_n for n ≥ 1, where {Y_i}^∞_{i=1} are independent random variables. Which additional conditions on the random variables {Y_i}^∞_{i=1} are necessary and sufficient for {X(n), n ≥ 0} to be a Markov process? Which additional conditions on the random variables {Y_i}^∞_{i=1} are necessary and sufficient for {X(n), n ≥ 0} to be a martingale? (5 points) Task 6. Find the impulse response h(t) of a continuous time LTI system the output Y (t) which is zero-mean WSS with autocorrelation function R_Y (τ) = 2/(1 + τ^2) when the input is continuous time white noise W (t) with autocorrelation function R_W (τ) = δ(τ). (5 points)

MVE170/MSG800 Basic Stochastic Processes Solutions to written exam Thursday 28 April 2011

Task 1. This is the computational problem for own work of Exercise Session 1. Task 2. This is a supplementary problem for own work of Exercise Session 2. Task 3. This is a supplementary problem for own work of Exercise Session 3. Task 4. This is a supplementary problem for own work of Exercise Session 4. Task 5. It is easy to see that X(n) is always a Markov process, but is a martingale if and only if E[Y_i] = 1 for n ≥ 1.

Task 6. This is a supplementary problem for own work of Exercise Session 6.