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Review on Normal r.v.

Question

Assume a sequence of i.i.d. r.v.s {Xi}i=1...n, X1 ⇠ N(µ,�2
). Denote by

Y :=
1
n

Pn
i=1 Xi . Find E[Y ] and Var(Y )
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Review on Normal r.v.

Question

Assume a sequence of independent r.v.s {Xi}i=1...n, for any i 2 [|1, n|],
Xi ⇠ N(µi ,�2

i ). Denote by Y :=
Pn

i=1 Xi . Show that Y is gaussian. Find
the parameters of Y .
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Review on Normal r.v.

Question

Assume X follows log-normal distribution with parameters µ,�2. Find the
probability density function of X .
Recall that X ⇠ LN(µ,�2

) if

ln(X ) ⇠ N(µ,�2
)

Jiazhi Kang (CUHK) MATH 4210 Tutorial 4 5 October, 2022 4 / 7

X is not defined on A Then P Cent Etna
Fix x 70

PIX ex I P Teaxeenxt LEFT et dy
Sime lax rn Moz

E DEUX een x1 Ep e It

so fxly Ery
e t for y o

a



Review on Normal r.v.

Question

Assume X ⇠ N(0, 1). For n 2 N⇤, find E[X n
].

Remark

If Y ⇠ N(µ,�2
), we can write E[Y n

] explicitly by considering

Y = µ+ �Z , Z ⇠ N(0, 1).
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Convergence of r.v.s

Let (⌦,F ,P) be a probability space. X and {Xn} are R valued (sequence

of) r.v.s.

Definition (Convergence almost surely)

Denote by Xn ! X a.s. (almost surely) if

P[{! 2 ⌦ : lim
n!1

Xn(!) = X (!)}] = 1

Definition (Convergence in Probability)

Denote by Xn ! X in probability if for any ⇢ > 0

lim
n!1

P[{! 2 ⌦ : |Xn(!)� X (!)| � ⇢}] = 0
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Convergence of r.v.s

Question

Let X and {Xn} be R valued (sequence of) r.v.s. Assume Xn ! X a.s..
Show that Xn ! X in probability.
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