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Abstract

In this talk we shall prove the following results in probability theory and give one application

to analysis of each of the results.

Result 1: Let fn, f be probability densities on a measure space (Ω,B, µ), i.e. f, fn : Ω → R+, B
measurable and ∫

fndµ = 1 for all n and

∫
fdµ = 1.

Then ∫
|fn − f |dµ→ 0 as n→∞ iff fn → f in measure µ

i.e. ∀ ε > 0, µ{ω : |fn(ω)− f(ω)| > ε} → 0 as n→∞.

Application: ∃µn, µ probability measures on a measurable space (Ω,B) 3 µn(A)→ µ(A) ∀ A ∈ B
but sup

A∈B
|µn(A)− µ(A)| 6→ 0 as n→∞.

Result 2: Let {Xi}i≥1 be iid Poisson (1) random variables. Then

√
nP (Sn = n)→ 1√

2π
as n→∞

where Sn =
∑n

j=1Xj .

Application: n! ∼ e−nnn+
1
2

√
2π

as n→∞.

Result 3: Let {Xi}i≥1 be i.i.d. random variables with finite mean µ. Then ∀ ε > 0, P (|Xn−µ| >
ε)→ 0 as n→∞.

Application: Let f = [0, 1]→ R be continuous. Then ∀ n > 0, ∃ a polynomial pn(x) such that

sup
0≤x≤1

|f(x)− pn(x)| → 0 as n→∞.
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