
p. 2 1. Classical Probability

We can simplify this by writing k2 = k(k−1)+ k. This leads us to:
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1.9. We know that p(x) = e−λ λ x/x! (x= 0,1, . . .). Thus,
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Thus, VarX = EX = λ .

1.11. Clearly, f is a density function because it is non-negative and it integrates to one. Now
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Thus, VarX = λ−2.

1.12. Evidently, Γ(1) = 1. Integration by parts reveals that Γ(t + 1) = tΓ(t). Therefore, for all integers n ≥ 2,
Γ(n) = (n− 1)Γ(n− 1). By induction, Γ(n) = n! for all n ≥ 1. A change of variables then proves that f is a
density function. Now,
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Therefore, VarX = α/λ 2.


