
Problem 3
Nice Integral

Note that

E[(X − 1)n] =
∫ ∞

0
λe−λx(x − 1)n dx

= [−e−λx(x − 1)n]x=∞
x=0 +

∫ ∞

0
e−λxn(x − 1)n−1 dx

= (−1)n +
n
λ

∫ ∞

0
λe−λx(x − 1)n−1 dx.

If we let

an =
∫ ∞

0
λe−λx(x − 1)n dx

we get the recursive relation

an = (−1)n +
n
λ

an−1, with

a0 =
∫ ∞

0
λe−λx dx = 1.

You can write a program that solves this recursive relation for you.
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