
Suggested solutions to DHW textbook exercises

Exercise 4.14

Āx =

∫ ∞
0

vt pt xµx+tdt

=
∞∑
k=0

∫ k+1

k

vt pt xµx+tdt

change variable of integration: s = t− k

=
∞∑
k=0

∫ 1

0

vs+k ps+k xµx+s+kds

=
∞∑
k=0

vk pk x

∫ 1

0

vs ps x+kµx+k+sds

With constant force between integral ages assumption and according to the given, we have
µx+k+s = νx+k and ps x+k = exp(−νx+ks) for any 0 ≤ s < 1. It follows that

Āx =
∞∑
k=0

vk pk x · νx+k
∫ 1

0

e−(δ+νx+k)sds

=
∞∑
k=0

vk pk x ·
νx+k

δ + νx+k

[
1 − e−(δ+νx+k)

]
=

∞∑
k=0

vk pk x ·
νx+k

δ + νx+k

[
1 − e−δe−νx+k

]
=

∞∑
k=0

vk pk x ·
νx+k (1 − vpx+k)

δ + νx+k
.
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