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Topic 1 continued ...

Ex: Suppose you roll a

6-sided die with sides

labeled 1
,
2
,
3
,
4 ,
5
,
6.

Through experimentation
you

realize the
sides aren't

equally likely. You
estimate

the following
probabilities.
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Fit
Let's make a

probability space.

S = [1 , 2 , 3 , 4 ,
5
, 63eibeoutcomes

set
of

= Gall subsets of Sheets
= [0 , 514 , 523 , ...,

31 ,4 , 53, 00]

Probability function

P :1-> IR



Define

P(513) = 14 P(543) = 16

P(GS3) = Y16
P(523) = "

P(563) = 3/8
P((33) = 18

Then extend P to all of
h

by disjoint
summation , like this :

p([2 , 4 , 63) = P(523)
+ P(43) + p(253)

inobability of 18 + 1/16 + 3/s

rolling an

= 4/16
= 0

.
5625

even #

What about
the probability of

getting an
odd number ?

P(d) , 3 , 53) = P(513)
+ P(5331 + p(253)

=Y4 + 48 + Y16



= = 0, 4375

We got this :
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Note: Suppose (S , -e , P) is a
probability space and S is

finite . And suppose each

outcome is equally likely.

That is,

P(Gw3)=
where w is any

element of S.

Let E = EW , Wa , ..., Way is
an

event from1h

Then

P(z) = P(Sw ,3) + P(dw 23) +... + P(dwr3)
↓
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E Let's model the experiment

of rolling two
6-sided die.

↳
(2 , 2) s (2 ,

21
,
(2 ,
3)
,
(2 , 4) , (2 ,

5)
,
(2 , 61 ,

(3 ,1) , (3 ,
23

,
(3

,
3)
,
(3
,
4)
,
(3 ,5) , (3, 61,

(4
,
1)

,
(4

,
2)
,
(4 , 31 , (4 ,

4)
,
(4

,
5)
,
(4
,
6) ,



(S ,K , (5 , 2) , (5, 3), (5 , 4) , (5,
51
, (56),

(6
,
1) , (6 ,2), (6 , 31 , (6 , 4) , (6 , 5) , (6,63

= Gall subsets of 53

P :1-> IR

P(d(a , b(3)
= +3 = 55

for any (a , b)

For example, P(G(4 ,413)
= 55

What is the probability
that the sum of the

dice is 7 ?

Let E be the event
the sum

of the dice is
7.

Then&(16), (2, 5) , (3 , 4) , (4 , 3) , (5 ,2), 16, 11)



P(z)==
-

>EX .

Theorem: Let (5,& , 4) be a

Probability space. Let
E

andF be events
fromth.

-(z)= 1 - P(E)

⑰ s

p(t) + P(z) = 1

EEF,
then P(E)[P(F).

-bet



S

F
-

③ P(EUF) = P(z) + P(F) - P(ENF)

S

E

#F
III = EUF / = ERF
-

⑦ If ERF = $, then

P(EUF) = P(E) + P(F)
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E: Suppose we roll two

12-sided dice .

The sides are

labeled 1
,
2 ,
3
,
4
,
5
,
6
,
7 , 8 , 9 ,

10
,
11 , 12.

Each side is equally likely.

Ouestion: What's the probability

that at least
one

of the

dice is greater than
or

equal to Y ?

=74



S = &(a ,b) (2)
= &(1 , 2) , ... ) (7, (1) c ...,

(12
, 12]

(S) = 12= 144

All outcomes equally
likely.

Let E be the
event that

at

least one die is greates

than or equal to
4.

z = &(1, 4) , (1 , 5) , (1 , 61, (1 ,7)..... 3

theres too many
to list.

Let's instead calculate
E which

is both dice are
less than

4.



E = &(1 , 1) , (1 , 2) , (1 , 3) , (2, K , (2 ,
21,

(2
,
3)
, (3, 1) , (3,

21
,
(3,313

So
,
P(E)=

Thus
,

P(t) = 1 - P(z) = )-=

= 0 . 9375
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