
STAT 712 hw 2
Basic probability, conditional probability, Bayes’ rule, cdfs, pdfs, pmfs

Do problems 1.27, 1.33, 1.34, 1.35, 1.36, 1.38, 1.39, 1.49, 1.51, 1.52, 1.53, 1.54 from CB. In addition:

1. Let {An}∞n=1 be a decreasing sequence of sets. Show that limn→∞An = ∩∞
n=1An.

We have

lim sup
n→∞

An =
∞⋂
n=1

∞⋃
k=n

Ak︸ ︷︷ ︸
=An

=
∞⋂
n=1

An.

Also

lim inf
n→∞

An =
∞⋃
n=1

∞⋂
k=n

Ak

=
∞⋃
n=1

{ω : ω ∈ Ak ∀k ≥ n}

= {ω : ω ∈ Ak ∀k ≥ 1}

=
∞⋂
k=1

Ak.

Since lim supn→∞An and lim infn→∞ An exist and are equal to
⋂∞

n=1An, we have limn→∞ An =⋂∞
n=1An.



 
Problems 1.38 1.39 1.49 1.54 from CB

1.30 Prom the following

a If PCB L then PLA B PLA for any A

We kam

PLA B PITTI PLAN B PLA Pin PLA

PLA pAAB PLANB

when PLANBY O because An B CB ad PCB O giving

o PLAN B EP B O

b If AC B then PC BIA I and PLAIB PLA PCB

Sinn AC B A AAB me home

P BIA Fü Pff L

Also

PLAID PITTI f

C If An D 0 then PLA AUB PIET
We her PLAUB PLA t PCB EIB P A PCB So

PLAIAUD MEEEE 415411 IIIa



d PLANBAC PLA Bnd PCB c PLC

We have

Plain Plapff
Plato Phi

Platon Pfiff
which u can rearrange to obtain the result

1.30 IF PLA o and P B 0

C An B A B not indy

Suppose AB inder Then PLANB P A PLA

But PLANB PLO O ad PLA B o

so themis a contradiction

Therefore A B aunt independent

b PLANTS PLA PCB AND I

Suppose AAB Then PLAN o

But PLANB PLA PCB so so there is a contradiction

Therefore An Bfd i e A B an not mutually exclusive



14 SyponX Fy.YnFyadECtSEFyLtIKEER
and ECM ECE for som te R

Show PLX t PLY t k ER
for how

We have

PLX E I PG c

I Ect
I ECE

forall t 3
for som t

PLYEE

PLY t

a 2 f ein x de c cos x c o C L

So e s

b 2 c e dx

2 c e da

2 c e

2C

So 42


