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Solution for exercise 9.2.7 in Karlin and Pinsky

0.1 a)

Using equation 6.24 we get for the forward equations:

p′i0(t) = −λpi0(t) + µpi1(t)

p′ij(t) = λpi,j−1(t) − (λ + jµ)pij(t) + (j + 1)µpi,j+1(t)
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0.2 b)

M ′(t) =
∞∑

j=0

j · p′i,j

=
∞∑

j=1

j[λpi,j−1(t) − λpij(t) − jµpij(t) + (j + 1)µpi,j+1(t)]

=
∞∑

j=0

(j + 1)λpij(t) −
∞∑

j=1

jλpij(t) −
∞∑

j=1

j2µpij(t) +
∞∑

j=1

j(j + 1)µpi,j+1(t)

= λ −
∞∑

j=1

j2µpij(t) +
∞∑

j=1

j2µpij+1(t) +
∞∑

j=1

jµpij+1(t)

= λ −
∞∑

j=1

J2µpij(t) +
∞∑

j=2

j2µpiij(t) − 2
∞∑

j=2

jµpiij(t)

+
∞∑

j=2

µpij(t) +
∞∑

j=2

jµpIij −
∞∑

j=2

µpij(t)

= λ − µpi1 −
∞∑

j=2

jµpij(t)

= λ −
∞∑

j=1

jµpij(t)

= λ − µM(t)

0.3 c)

We have to solve the equation M ′(t) + µM(t) = λ. We can use standart

analys results and get

M(t) = λ + e−µt


