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=> CHW 3 #3 modified)

Suppose you roll two 8 - sided

dice
.

You can't see the

outcome ,
but your

friend can

They tell you
that the sum

5
.

of the dice is
divisible by

What is the probability that

both dice have
landed on 5 ?

-

S = [(a ,b)(a ,b
= 1
,
2
,
. .

., 83

151 = 8 = 64

F = G(a , b) a + b is divisible by 53

-5, 513 Fl
Want : P(EIF)= P(F)



We have

F = G(1 , 4) , (2 , 31 , (2 , 8), (3,2) , (3 , 7),
(4 , 1 , (4 , 6) , (S, 5), (6, 4),I(7, 3) , (7 , 8) , (8 ,2) , 18 ,713
#(5

,
51]

P(E/F) =
F) i=-P(F)

= Y13

~0 .
7692

...

= 7 .
7 %



Theorem : Let (S , 1 ,
P) be

-

a probability space .

-Bbe events① Let
and P(A)> 0 .

Then

AB4 (ASPCB e
with P(A ,

MAzl ... An)
O

.

Then,

P(A ,
1Az 1 ...An)

=

P(A .) · P(AzIA .) ·
P(As(AiAz) ·

· 4(AnlA ,
MAcMAg) ...

/A, Az 1 ... Ann)



③ (Law of total probability)
Sis

Suppose S = E ,
UEc U ... UEn broken

where each EiFPC and I intodisjoint
EilEj

= Pit F , events

and P(Zi)=0 for each i.

Then for event
I we have

P(z) = P(t/t , ) . P (E . ) * P(EE)
I

+ P(z)(2) : 4(zz) = 4(EMEz)Etto - :
I

+ 4(z)En) · P(En) - PlanEn)

S



# Suppose there are three boxes .

In box 1
,

there are two
4-sided dice .

In box 2
,
there are two

6-sided dice .

In box 3, there one two 8-sided
dice

.

Suppose you
randomly pick a box

seach box is equally likely
to

be chosen) , then you
take

the dice out of that box

and roll them .

What is the probability 8 ?
that the sum of

the dice is

-
probability

artion: of Sum 8

When box I[xpicked

1 Y16



box-I X when box

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

(6 ,23 5/36esum of dice is 8⑱ ->

(4 , 41 , (5, 31 ,

when box

box 3

-64
-

P(sum of dice is 8)

= Plaists/box 1 picked) · P(Pina)
sum of+4) dire is 8 I box 2 picked) · 4 (Ppicted)
sum of

+4 L dice is 8 I bex 3 picked) · P ("picked)



= (Y,6)(5) + (3)(5) + (Yxy)(5)

- = 0
. 1036...
-sum is 8

box y 16
-15/16 Sum is not 8
--113 --miss/ 5136-He 31/36 Sum is not 8
-

43 sum is 81 7164
EIbex-st/4 Sum is not 8
-



Ex (Monty Hall)
Let's redo the probability

of

the switch strategy for Montery

Hall (start with door I

and switch after Monty reveals

another doorl .

P (win car)
- Plan) end) ·(ind

+Plan) end) ·(ind

+Plan). berd) · (ind



=(0)(z) + (1)(5) + (1)(s)
=43



Sometimes P(EIF) is not

equal to P(E) and

sometimes it is
.

Suppose P(zIF)
= P(z) .

Then
, PAI)= P(E)

.

P(F)

So
,
P(EMF) = P(E) · P(F)
-

Hef: We say that two
events

E and I are ident
if

P(EF) = P(E) · P(F)

otherwise we say they
are dependent .
-

-



N:Lele) < 0 and 4 (F) < 0

.are independent
is equivalent to

=P(f) - 4(F)

is equivalent to

=PCF) and =

PE

is equivalent to

#EPCF)and P(EIF) = PCE)


