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P
ro

b
ab

ility
:

T
he

probability
ofan

eventM

,w
hich

is
a

subsetofa
finite

sam
ple

spaceN

ofequally
likely

outcom
es,is

OP MQSR
T MTUT NT .

L

T
h

eo
rem

:
LetM

be
an

eventin
a

sam
ple

spaceN

.
T

he
probability

ofthe
event VM

,the
com

plem
entary

eventof M

,is
given

by

OP VMQSR
W X
OP MQ

.

L

T
h

eo
rem

:
LetMY

andMZ

be
events

in
a

sam
ple

spaceN

.
T

hen

OP MY [
MZQSR
OP MYQ \
OP MZQ X
OP MY ]
MZQ

.
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F�
GH
IH �
J��

K
^_
�G �
K

L

LetN

be
the

sam
ple

space
ofan

experim
entw

ith
a

finite
or

countable
num

ber
ofoutcom

es.
W

e
assign

p
ro

b
ab

ilityOPa`Q

to
each

o
u

tco
m

e`

.
T

he
follow

ing
tw

o
conditions

have
to

be
m

et:

(i)bcOPa`Q c W

for
each`dN

(ii)efgh OPa`QSR
W

L

T
he

p
ro

b
ab

ility
o

f
th

e
even

t M

is
the

sum
ofthe

probabilities
ofthe

outcom
es

inM

.
T

hatis,

OP MQSR
efg i
OPa`Q .
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LetM

andm

be
events

w
ithOP mQ n

b .
T

he
co

n
d

itio
n

alp
ro

b
ab

ility
ofM

given m

is
defined

as

OP MT mQ R
OP M]
mQ

OP mQ
o

L

T
he

eventsM

andm

are
said

to
be

in
d

ep
en

d
en

t
ifand

only
if

OP M]
mQSR
OP MQqpP mQ o
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L

B
ern

o
u

lliTrial:
E

xperim
entw

ith
only

tw
o

possible
outcom

es:
success

or
failure.

L

P
ro

b
ab

ility
o

f�

su
ccesses

in�
in

d
ep

en
d

en
t

B
ern

o
u

llitrials
w

ith
probability

ofsuccessO
and

probability
offailure� R

W X
O ,is

�P �� �Q O����� 	�

.
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A
ran

d
o

m
variab

le
is

a
function

from
the

sam
ple

space
ofan

experim
ent

to
the

setofrealnum
bers.

L

T
he

exp
ected

valu
e

(or
expectation)

ofa
random

variable 
P `Q

on
the

sam
ple

spaceN

is
equalto

MP 
Q R
�fgh OPa`Q 
P `Q o

L

T
h

eo
rem

:
If

and�

are
random

variables
on

a
spaceN

,then

MP \
�QSR
MP 
Q \
MP �Q .

F
urtherm

ore,if
�� � R
W� �� ooo� � ,w

ith�

a
positive

integer,are
random

variables
onN

,and
R
Y \ 
Z \
ooo\ 
�

,then

MP 
QSR
MP YQ \
MP ZQ \
ooo\
MP �Q .

M
oreover,if�

and�

are
realnum

bers,thenMP � \
�QSR
� MP 
Q \
� .
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L

T
he

random
variables

and�

on
a

sam
ple

spaceN

are
in

d
ep

en
d

en
t

if
for

allrealnum
bers�Y

and�Z

OP 
P `Q R
�Y

and �Pa`QSR
�ZQSR
OP 
Pa`Q R
�YQ��OP �Pa`QSR
�ZQ .

L

T
h

eo
rem

:
If

and�

are
independentrandom

variables
on

a
spaceN

,
then MP 

�QSR
MP 
Q MP �Q .
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L

Let

be
random

variables
on

a
sam

ple
spaceN

.
T

he
varian

ce
of

,
denoted

by�P 
Q ,is

�P 
Q R
�fgh P 
Pa`Q X
MP 
QQ ZOP `Q o

T
he

stan
d

ard
d

eviatio
n

of 

,denoted�P 
Q ,is

defined
to

be� �P 
Q .

L
T

h
eo

rem
:

If

is
a

random
variable

on
a

spaceN

,then
�P 
Q R
MP 
ZQ X

MP 
Q Z.

L

T
h

eo
rem

:
If 

and �

are
tw

o
independentrandom

variables
on

a
space

N

,then�P \
�QSR
�P 
Q \
�P �Q .

F
urtherm

ore,if
�� � R
W� �� ooo� �

w
ith�

a
positive

integer,are
pairw

ise
random

vairables
onN

,and


R
Y \ 
Z \
ooo\ 
�

,
then�P Y \ 

Z \
ooo\ 
�QSR
�P YQ \
�P ZQ \
ooo\
�P �Q .
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