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Theorem: Let (S , c , P)

- aprobabilitysaeasts
with PCA)30 . then

CHEAPBA mul
P(A ,
MAzl ... An)

Elawof total probability

Suppose S = E , UEzW ... VEn
S is
broken

where each= and
up into
N

EiREj = O if iF J I disjointevents
and PCEI) #O for each i



Then for any event E we have:

P(t) = P(E)E , )P(E , ) = P(RE)

+ P(E)Ez)P(Ez) = P(E1Ez)

+ooo I :

+ P(E)En)P(En) = PCEnEn)

S

⑭



# Suppose there are 3 boxes .

In box I are two
4-sided dice.

In box 2 are two 6-sided dice

In box3 are two
O-sided dice.

Suppose you randomly pick

a box (each box
is

equally likely) , then
take

out the dice
from that

box and
roll them.

What's the probability
that the

sun
of the

dice is 8 ?



awof total
probabla

= Plais)ed)-p(b

+ P(i50(ipEred)
· Pls

+ Paired) Picised

= (+ )(+ ) + ()(5) + (5)(-)
-

- ↑ P
↑

G-sided dice
8-sided dice

F[(2 ,6) , (6,2) Let(3 , 5) ,
(5
,
3

(4 , 4) (4 ,4)

=36 10 .
36 %



sum is fs[-
1511[

#13
7164it
inets

means we+3)(n) + (5)(=)



Ex (Montey Hall)
Let's redo the probability of

Winning the monty
hall game

where we always pick door
I

and switch after Montey

reveals a door .

P(win car)

= p) win carbehind).
pe

+ prin carbehind)
- cabina

+ p/min carbehind)
. p) cabees

= (0)(5) + (1)(z) +(1)()
= 2/3



Independent events
-

Given two
events E and

F

sometimes we get
this equation

is saying
:

P(E(F) = P(z)
*

if F occurs

then it
and sometimes doesn'tEwe
don't get this. change

the probability
When will

this that E

happen ? will occur

When

PERF = PL
or when

P(EnF) = P(E)P(F)[



Def : We say that
the

-

events E and F are[-S dependent if-P(ETF) = P(t)P(F)

-

Ex: Suppose you roll
two

4-sided die .

LetE be

the event that
die I lands

on 4 .

Let F be the event

that die
I lands

on
4.

Are these
events independent ?

z = &(4 , 1) , (4 ,
2)
,
(4 ,
3)
,
(4 , 433

F = 5(1 ,4) , (2 ,4) ,
(3 ,4) , (4 , 413



ERF = &(4 , 4)}

PLENF) = Y6 E
P(z)P(F) = (i)(i)3 A

= (4)(i) L

=To

-theetsare independa
Then,

andF are independent

is equivalent to

=P(E)P(F)



is equivalent to

= P(F) and PLErivalentto

CELE= P(F) and
P(EIF) = P(E)

-


