
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Wednesday , 4/24-D
More probability.
Recall : a random variable (rx) X assigns numbers

to outcomes of an experiment. The probability
mass function (pmf) for X is the function
P(X= X)

,
asa runs through all possible values

of X.

Example 9 .
- lip three fair cons ; let X be the

number of heads showing . Find the puf
for X

.

Solution.

Write the sample space as

X=3 X= 1

S = EHHH
, HHT, HTH, THH, TTH, THE, HTT, TTTE.

X= 2 X=0

By Axiom ' of last time
,
we compute

:

P(X =0) = Y8 = 0 . 124, P(X= 1) = 38 = 0 . 375,
P(X=2) = " 18 =0

. 375
, P(x= 3) = %8 = 0

. 375

New definition : Given an my X, we define the

expected value EIX) by

E(X) = xX - P(X=X)
,

the sum being over all possible values2 of
X
.
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Example 2.
What is EIX) for X as in Example & ?

Solutioix) =
=
x · P(X=x)

= 0 . P(X=0) + + - P(X= 1) +2- P(X=2) + 3 - P(X=3)

=
0 . %8 + 3038 + 203 + 3 . % =

0+ 3+6+3-So

= 105 .

Remark : EIX) is "a weighted sum of the values
&of X

, with each valu waghtedbu itso that/

probability of occurring &

11 -

we expect X to be on average.

Example 3 .
Roll two fair dice ; let Y : the som

of the two numbers showing. Find El Y) .

Solution :
Last time

,
we saw that

P(y =y) =5

for
y
= 2, 3, %, 5 1 0 .., 11, 12 respectively.

So

E(Y) =
y

. P(Y=y)
Y

= 2 : 56 + 3 . 33 + 4 . 38+... + 11 - 36 + 12-st
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Jo

finally, for today :

Probability Axiom #2.
Suppose A and B are events; let AB

be the exent where both A and B occur.
(AB is the same as AnB . ! If A and B
are independent (whether one occurs does
not influence whether the other does

,
the

P(AB) = P(A)P(B)
.

Example 4 .

Roll two fair dice . Find the probability
that the first die lands on an exer number
and the second lands on a multiple of 3 .

solution
. Assuming the dice are rolled independ.

ently , Axiom 2 says

P/first is even and second is a multiple of 3)
= P(first is even)op/second is a multiple of 31

= 20 = % = 16 . 67%.

Remark : we could also count : the event in

question is the set
223
,
43
,
63
,
26
,
46
,
663
,

so the probability of this event is 38: %
= 16. 67%.


