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PROBLEM 1.
Since each Ti is independent and follows exponential distribution, with pa-
rameter λi, we have
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V ar[T0 + T1 + ... + TN−1]

= V ar[T0] + V ar[T1] + ... + V ar[TN−1]
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PROBLEM 2.(a)

E[N(t + h)−N(t)|Xt = 0]

=

∫ h

0

λe−λs[α0s + α1(h− s)]ds +

∫ ∞

h

λe−λs[α0h]ds

=
α0 − α1

λ
(1− λhe−λh − e−λh) + α1h(1− e−λh) + α0he−λh

E[N(t + h)−N(t)|Xt = 1]

=

∫ h

0

µe−µs[α1s + α0(h− s)]ds +

∫ ∞

h

µe−µs[α1h]ds

=
α1 − α0

µ
(1− µhe−µh − e−µh) + α0h(1− e−µh) + α1he−µh

And the transition probabilities(starting from 0) is

p00(t) =
µ

λ + µ
+

λ

λ + µ
e−(λ+µ)t

p01(t) =
λ

λ + µ
− λ

λ + µ
e−(λ+µ)t
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Thus we have

E[N(t + h)−N(t)]

= E[N(t + h)−N(t)|Xt = 0]p00(t) + E[N(t + h)−N(t)|Xt = 1]p01(t)

limh→0
E[N(t + h)−N(t)]

h
= α0p00(t) + α1p01(t)

.

PROBLEM 2.(b)
Since d

dt
(E[N(t)]) = α0p00(t) + α1p01(t), and E[N(0)] = 0, we have

E[N(t)] = [
µ

λ + µ
t− λ

(λ + µ)2
e−(λ+µ)t]α0

+ [
λ

λ + µ
t +

λ

(λ + µ)2
e−(λ+µ)t]α1 + c

Where the constant c is

c =
λ

(λ + µ)2
(α0 − α1)

PROBLEM 3.
Since λ0 = 0, then the stationary distribution is

p0 = 1; pi = 0, i > 0
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