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Solution for exercise 6.2.6 in Karlin and Pinsky

0.1 a)

E[T ] = E[WN ] = E[
N∑

i=1

Si]

=
N∑

i=1

E[Si]

=
N∑

i=1

1

i · α

=
1

α
[
1

1
+ · · ·+ 1

N
]

0.2 b)

First we consider

y : = 1− e−αt

⇒ dy

dt
= α · e−αt

⇒ dt =
dy

α(1− y)
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As well as y(0) = 0 and y(∞) = 1

now we calculate

E[T ] =

∫ ∞

0

P (T > t)dt =

∫ ∞

0

[1− FT (t)]dt

=

∫ ∞

0

1− (1− e−αt)Ndt

=

∫ 1

0

1− yN

α(1− y)
dy

=
1

α

∫ 1

0

1− yn

1− y
dy

=
1

α

∫ 1

0

(1− y)
∑N−1

i=0 yi

1− y

=
1

α
[
N−1∑
i=0

1

i + 1
yi+1]10

=
1

α

N∑
i=1

1

i

=
1

α
[
1

N
+ · · ·+ 1

1
]


