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Often when performing an experiment we are

interested in some function of the outcomes as

opposed to the actual
outcomes therselnes

E when rolling two dre the sample space B

S Ca b I E a E6 II be 6
and we may be

interested n

i s IR Ca b fo
at b

or
asb to max la b

or La bi mm a bB

or ca b l
ab etc

Exi We flop a coon three times S Cisigski idk cEH

we may be interested in
the of heads on an

outcome

Such functions are called random variables

since the value of a random variable
is determined

by the outcome of the experiment we may asorshh

probabilities to the possible values of a random
war
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Me I 2 3 4 5 6 Sums to 2

I 4,174,27143 11,474,5146
3
4

224,312,21133144149461 g
3 341 3,2 3,3 3,4 35 3,61 g
4 4,1 4,21 HD 144 Kost

4,61

5 5411542163
5441657546 g

6,116.416,316,416,9 66 g
6 10

If X is the random variable 12

X a b atb then

P X 2 436 p x 107
336

PCx 37 436
p Il 436

P x 4
3 36

PG 5 4 36 p X 121 1 36

P X 61
5 36

p x
7 636

pCX 87 536

p x 97 4 36

Note that.qEpcx i I



E We have a well shuffleddeck of cards

suppose that our expermat B drawing 4 cards

with replacement Let X
the nukeof aces

on the draw

The possible values of X one o 1,3343

Lets find the probabilities for these values

P X o for each draw there is a probability

of not being an ace If all draws

are non aces then

Pex EEXEIEEHE.fi

P X I 0 since there are 4 slots and i aces

there are E manyways
the cords

can show up i.e AA A A s AA

for 0 2

so Pex Edited Yhurlerofumberof nonacs
aces



F We roll a single die Let X

be the neuterof trues we need to roll

until we see a 1 ie X n of the nth roll a a

1 and no previous roll was arm a 1

What are the possible values of X

X 1 2 3 4 5

It B possible that you
could roll a die looooooooo

times and neversee
a 1 but unlikely

I I

put E x E
the probabilitythe first i 1 rolls
that the ith roll

are non ones
is a 1

Question what is the probability that X 7222

Three Each of the everts are mutually exclusive

Phx 32 TPlx i
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Equivalently since we know that there is 10006 chance

that something happens ie eventually we will

see a 1 and so PCX i I
E I

so Pfx 2 I Plx I 16 5 6

p 6 1

Defy For a random variable X the

function F defined by

Fca P X Ex ex ers

is called a cumulative distribution function

the previous example

Fox LET II

DiscreteRandomvanablesI
A random

variable that can only take countably

many values
is called a discrete random variable DRV



Defy If X is a DRV we delve the probability

mad function of X to be

p PEX x

The probability mass sunchon B positive for at

most combably may values of x If X takes

possible values xp z 5 then

p X c 710 FIX Xz

and
ply 0 for all other values

Since every possible value of X B oh X Xz Xz

we have

Epix I

Expected Value of a DRU

Let X be a RV worth p.m f fCx

The expected value of
X written Ed or u

is defied to be the average of the possible

values of X weighted by
their probabilities That is

F EX
pad

pix o


