
Math 525: Assignment 5 Solutions

1. This is just a consequence of Cauchy-Schwarz:

E [XY Z] ≤
√

E [(XY )2]E [Z2] =
√

E [X2]E [Y 2]E [Z2].

We have used independence in the last equality.

2. Since x 7→ eθx is convex, this is just a consequence of Jensen’s inequality:

eθEX ≤ E
[

eθX
]

= M(θ).

3. Let ǫ > 0 and

Λǫ
n = {|Xn|

p ≥ ǫ} .

By Chebyshev’s inequality,

P(Λn) ≤
1

ǫp
E [|Xn|

p] ≤
1

ǫp
f(n).

Therefore,
∑

n P(Λn) < ∞ and hence by Borel-Cantelli,

P(lim sup
n

Λǫ
n) = 0.

Now, consider

Λ =
⋃

ǫ>0

ǫ∈Q

(

lim sup
n

Λǫ
n

)

.

If ω /∈ Λ, Xn(ω) → 0, as desired.
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