
Stat581 Midterm Solutions

1.

Since A =
∑∞

i=1 Ai, P (A) =
∑∞

i=1 P (Ai) =
∑∞

i=1 p(1− p)i−1 = 1.

2.

FX(x) = P (X ≤ x) < P (Y ≤ x) = FY (x).

3.

Suppose A ∈ B for some prob. space (Ω,B, P ),

1−1
A (∅) = ∅ ∈ B,

1−1
A ({1}) = A ∈ B,

1−1
A ({0}) = Ac ∈ B,

1−1
A ({0, 1}) = Ω ∈ B.

4.

Z(ω) = X(ω)1A(ω).

5.

For Ai, i = 1, 2, ..., consider Bi = Ai\ ∪i−1
j=1 Aj.
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6.

σ(C) has 24 elements.

7.

P (Ω\ ∪n≥1 An) = 1 ⇒ P ((∪n≥1An)c) = 1

⇒ P (∪n≥1An) = 0

⇒ P (An) = 0,∀n.

8.

An+1 ⊂ An ⇒ ∪k≥nAk = An ⇒ lim sup An = ∩n≥1An,

∩k≥1Ak ⊂ ∩k≥nAk,∀n ⇒ ∩k≥1Ak ⊂ ∪n≥1∩k≥nAk = lim inf An ≤ lim sup An = ∩k≥1Ak

9.

Since Q ∩ [0, 1] ∈ B([0, 1]), by problem 3, 1(ω∈Q∩[0,1]) ∈ B([0, 1]).
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