
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Friday , 9/29 ⑪

Expected value, continued .

Recall : for an in
,
we define the expected

value E(i) by

[(X) = 2 P(X = x)
.

all possible
xcalves &

~
Example b ..

is flipped until it lands fails ·A fair col
Let be the ry that records how many
flips it took .
(a) Find the "probability mass function .

"

Thisjust means
: find all possible values->

of P(X = i)
--F

(b) Find E) X.

Solution
.

To say that it takes : flips for the
coin to land tals is to say that

:

11) The first i flips land heads;
12) The its lands tails .

Each outcome of a single flip has probe/, so
P(X

=

=

i)
= (Yz) !

So[(XI) = iP(X
-
i)

1
= 1

N

-

= 1

i . (Y)" 2 .

use Wolfram

Alpha, Mathematica
calculus

,
etc
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More on expected value.

Rule ] (sum rule) : for any ris X, and Y,

E = + Y =EX + EY
.

/Sum Rule)

eneral
,
the expected value of a sum lofIng any

# of rv's equals the sum of the expected
values (of those ru'sla

Example 2 .
(a) A fair die is tossed .

Let 1 be the
number that comes up . Find E(X) .

(b) 28 fair dice are tossed . Let' be
the sum of the numbers showing
Find E)' i la

Solution
.

(a) E(X) = 1 - P(X= 1) + 2-P)X=2)+... +6-P(X=6)
= I %+ 2:%+

...
+ 6 : %6 = (1+2+ 3+4+5+6)

- 3
.
So

1b1 Let's be the number showing on the
it die Then

/

, -- + 12t- +' 1262
So

q(i) = Eli ) alt-+[lins)
= 2603 . 5 = 91 .

be 3 .Exam
In a randomly shuffled deck of cards,
how many adjacent pairs of cards would
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we expect to have the same suit ?

solution .
--

call the random variably question ---

/
S XIf we define ry's g -

- 3. s : by

i = E I if the it hand (iti)* cards share a sait ;
O otherwise,

then
-

X -, in-
-

Also
,
note that Elil=si (whatever

suit the its card is, 12 of the remaining
5/

cards have the same switt
So

EX)=
"

1

E)XXi) = 51 - /51 = 12.

Example %
. Here's a cardgame

:

you draw a card at random from a standard
,

Sh card deck . You win $8 if you draw a
face

card or an ace
; you lose $3 ifyou draw

a h through an 8; you lose $6 if you draw
a 9 or a 10 .

should you play ?

solution .
Let t be the ru of how much is won
ITEcO for a loss) .



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

④
Then

, in dollars,

= (W) = 8 . P(win $8)-3 . Pllose $31- 6 . Pllose $61

-> 805 - 303 - 6. = 32- 21 - 12
=

-

/13-13

You'd expect to lose, so you shouldn't play.


