
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Monday
, 10/7-Q

Some properties of expected value.

O . Recall : if X is an my,
the probability mass

function (pmf) for X is defined to be the
function
P(X=X) (xe possible values of X3).

Also
,
the expected value of X is defined

by E[X] = 2 - P(X=X) .
all values

x of X

5. The sum rule
.

Fact :

for any rus X and Y,

E[X + Y] = E[X] + ELY].
More generally,
E[X1 +Xz + Xz + 0 ..I = ELX , 2 + E[X2] + E[X3] +...

for any
ry's X

,, X2, Xz10.

(Corollary 9. 2, section 4 .

9)

Examples 80% free throw shooter makes 3
attempts ; let X be the number thatgo
in. Find E[X].

Solution

Write X= X , + X2 +Xz , where
Xi =3if the it shot goes,one



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

②

115 :53) . Then clearly, for each is
E(Xi] = 0 . P(X =

=0) +1 . P(Xi = 1)
= 0

.
8
.

So by the sum rule,
E[X] = E[X

,
] + E[X2] + E[X37

= 3 . 0.8 = 2.%.
[Note : we're not

assuming independence, but
we are assuming

the shooter shoots the same

percentage on all 3 shots . I

B) A fair G-sided and a fair 10-sided

die are rolled; let I be the sum on
the dice . Find ECZ] .

Solution
.

Let X and Y denote the numbers on the
6 - and 10-sided dice respectively. We've
seeh that [[X] = 3. 5. Similarly we find
that E[4] = 5 . 5 . So
[[Z] = E[X] +E[Y] = 3 . 5+ 5. 5 = 9.

1) In a randomly shuffled standard deck
of cards

,
how many adjacent pairs would

we expect to have the same suit ?

solution
.

Denote this number of pairs by X.
If we define rv's X,, X 2 , X31 . 0. , Xgy by

Xi = I if the ithand liti' cards share a suit ;E O otherwise,



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

⑤
then
#S Xia

1= 1

Also
,
note that E(Xi) = 14/1 (whatever

sut the it card is
, 12 of the remaining

51

cards have the same suit) .
So

EX)= E(Xi) = 51014/1 = 12.

2) Expected value of a function of X .
FACT :

if X is an ry and g
is a function,

then

[[g(X1] valuesg(x) · P(X=y) .
X of X

Proposition 4
. 1 /Section 4

.
4

Example.
Youpaytorofar,Ged a
the sum on the dice . Should you play ?

Solution . Your not winnings are

g(X) = (X-7)- 6 (in dollars).

So by the above FACT,



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

①

z[g(X)]= g(i)p(X= i)= (i) 12 - P(X- i) .

ste thatNowwecanc= %36
, P(x= 3) = p(X = 1) = 236,

P(X =+ ) = P(X = 10) = 36
,
P(X=5) = P(X= 9) = %36,

P(X =G) = P(X=8) = 5(36
,
P(X= 7) = %36 ·

so [[g(X1] = 2-7) 6 : 363-776) : %36

+... + (12-726) : 136
=-61

so you
shouldn't play.


