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Theorem: Let (S ,c, P) be

a probability space.~
What A and B be events

and PCA) > O. Then,

PARBPAPB
With PCA ,MAzt

:MAn) 0.

Then,

P(A IMA29
...And

= P(A , ) · P(Az(AiloP(Az)A , MAz)

· P(A4(A ,MAz1As)00
.

-2004(An/AchAnl... MAn)



③ (law of total probability
Sis

Suppose S = E , VEzU ... En broken
where each fi , and into

N

[REj= q if iF J I disjoint
and P(til #O for each i. events

Then
,
for any event

I we have

P(z) = P(z(z , )
- P(t , ) = P(E)

+ P(E)Ez)oP(Ez)c
+ P(EMEz)
+dan

+ P(E)En) · P(En)[+... + P(EMEn)

S

e



Ex: Suppose there are three boxes.

In box I are two 4-sided dice.

In box I are two 6-sided dice.

In box3 are two 8-sided dice.

Suppose you randomly pick
a

box (each box is equally likely

then take out the
dice and

roll them.

What's the probability that

the sum of the dice is 8 ?
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P(sum is 8)

= P(sum is 8/box 1 picked)
· P(pictu

+ P(sum is 81box2 picked)
· P(p)

+ P(sum is 8/box3 picked)
· P(piced



= (i)(z) + (5)() + (5)(5)
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Add all the ways :

(iv)+ (3)(5) + (5)()

Ex: (Monty Hull

Let's redo the probability
of

the switch strategy
from

door 1

Monty Hall (start with

and switch when Monty asks) .

P(win car

= Plc/cabehid) - Pcb
+ P(cie) carbehind)

. p)cabehind a

+P(i) carbehind)op cabina



= (0)(5) + (1)(5) + (1)(i)

=
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Given two events E and F

sometimes we get this equ

P(((F) = P(E)
= is saying
if F

of occurs( it

probability doesn't[E given F
occured

change
not the

and sometimes probability
that E

When will will occur

P(EIF) = P(E) ?

When



= P(

That is
,
when

-CF)
= P(t) : P(F)
-

Def : We say that
two

-

events E and F are

dependent if

P(frF) = P(z)
- P(F)

otherwise we say they

are dependent.
-

-

Note : If P(E) >O, P(E)
>O, then

-

&and E are independent



is equivalent to

F)= P(E)P(F)

is equivalent to

F = PCE OR =

.
Cecivalentto

EEP(E)OR P(EIF)
= P(E)

-



⑭
You roll ten 6-sided dice .

What's the probability you

yet exactly one 4
,
six d's,

and the other three
rolls

aren't 4's or S's ?

-

Ex:

-
6 . 6 . 6 ... 6 =

610

count the outcomes w/ exactly

one 4 and six S's.



sewhere
--------

the Y goes

#ways = )') = 10

2:

2S + 35
-

35
----

pick where-
the six out of

the 9 Open

S's go Spots pick 6

#ways
= (g) = 84 of them

remaining
scthe

with 1 ,2 , 3 ,
6. 4044

# ways = 43 = 64

#swer
=084

· 64
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