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1. Compute p11(t) for P (t) = etQ where

Q =

 −2 1 1
4 −4 0
2 1 −3


2. A random variable T : Ω→ (0,∞] has an exponential distribution if and

only if
P (T > s+ t | T > s) = P (T > t) for all s, t ≥ 0

3. Suppose S and T are independent exponential random variables of param-
eters α and β respectively. What is the distribution of min{S, T} ? Show
that events S < T and {min{S, T} ≥ t} are independent.

4. Let T1, T2, . . . be independent exponential random variables with param-
eters λ1, λ2, . . . respectively. Show that λ1T1 is exponential of parameter
1. Suppose supn λn <∞ then show that

P (

∞∑
n=1

Tn =∞) = 1.

5. Let S1, S2 . . . be independent exponential random variables of parameter
λ and let N be an independent geometric random variable with

P (N = n) = β(1− β)n−1

for n = 1, 2, . . . Show that S =
∑N

i=1 Si has exponential distribution of
parameter λβ.
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