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Solve the following problems and submit it to the report box (located on

3rd floor between East and West wings of W8 building) or by an e-mail to

miyoshi@is.titech.ac.jp.

Due Date: August 1, 2013.

1. Let X denote an uncountable set and let Fx, x ∈ X , be a collection of σ-fields

on a given sample space Ω. Show that F =
∩

x∈X Fx is a σ-field on Ω.

In the following, let (Ω,F ,P) denote a probability space.

2. Let X1, X2, . . . denote a sequence of independent and identically distributed

random variables such that P(X1 = 0) = P(X1 = 2) = 1/2. Compute the

expectation EX =
∫
Ω
X(ω)P(dω) and variance VarX =

∫
Ω

(
X(ω)−EX

)2
P(dω)

of X =
∑∞

i=1Xi/3
i.

3. Let X1, X2, . . . , X, Y : Ω → R denote random variables such that |Xn| ≤ Y a.s.

for all n, Y ∈ Lp for some p ∈ (0,∞) and Xn → X a.s. as n → ∞. Show

X ∈ Lp and Xn →L
p

X as n → ∞.


