
This limiting distribution is called the Poisson distribution of density λ:

pk(λ) =
e−λλk

k!
·

Notice that
∑

pk = 1. Note also that pk > 0 for all k, whereas bk = 0 for
k > n.

We note that pk is maximized when k ≈ λ, since bk is maximized when
k ≈ np.
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Figure 5. Poisson distribution with λ = 20.

Expected number of Poisson events. Note we have:

∑
kpk(λ) = e−λ

∑ kλk

k!
= e−λλ

∑ λk−1

(k − 1)!
= e−λλeλ = λ.

That is:

Theorem VI.5 The expected value of a Poisson random integer S ≥ 0 with

distribution P (S = k) = pk(λ) is simply λ.

This is also from the description of pk as a limit of bk, since among n
Bernoulli events each with probability p, the expected number that will
occur is np ≈ λ.

Poisson process. Here is another way the Poisson distribution emerges.
Suppose we have a way to choose a random discrete set A ⊂ R. We can
then count the number of points of A in a given interval I. We require that:
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