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Example of making a

probability space
-

Let's make a probability
space for rolling a 4-sided

die

The "sample Space·
of all possible
outcomes will

be

S = 51 , 2 , 3 , 43

The set of "events" in this

case
will be the

set of

all subsets of S.

nga
2 =20 ,

513
,
923
,
333
,
543
,

E1 , 23 , 51 , 34 , 51 , 4 Y,



52 , 33
,
52 ,44

,
53,4)

51 , 2 , 33 , 52 ,
3
, 43 , 51 , 3 , 43,

31 ,
2
, 44 , 51 ,

2
,
3
,433

- represents all
the sets

we want to be
able to measure

the probability of

What do the
"events" in

-2 represent ?
-

represents a 2

52}7 occurring when

You roll the die

-representseither

51 , 435 a 1 ora4

occured when you

rolled the die
-



El , 3,43 a represents either

1 or 30.4
occured when you

rolled the die

&,3
, 47 & representseith,a

occured

#represents no number

occured .

This

can't happen

-

Now we
make a probability

function P :-R

F



Let's assume each side of

the die is equally likely.

First define

P(q) = 0

Now assign the
values of P

on the events
of size 1.

P(51) = 14 note
this

P([23)= 4 & adds

p(533)= 4 Y
P(943)= 4 ↳

Now extend P to all other

events by doing disjoint
Sums .

For example , define :



P([1 , 43) = P(513) + P(543)
= 4 + 4 = z

P(51 , 2 , 33) = P(513) + 4(523) + 4(933)

= 4 + 4 + 4 = -

P(s) = P(51 , 2 ,
3
, 43)

= P(((y)+ P(523) + P((33)
+ P(543)

= 4 + + + 4 + 4 = 1



Defbabilitya b
function (S ,2 ,

P).

S is called
theamplespace

of the experiment
. The elements

ofS are called the
comes

of the experiment,

- is a set
whose

elements

are
subsets of

S
.

The elements
of e are

called events.
-

P:-IR
is a

function

that assigns to
each E in &

a probability P(E).

Furthermore , the following



properties must hold :

① S is an element soyoumeasure
of the

3 p(S)

② If E is inah,

then = is in 1.

⑤ If EigEng Eggoo .

are in th,
then

Uti
is in de

① 0 [P(E) = /

for al E in -

⑤ P(s) = 1

⑥ IfEisEz , Esjou .

is a finite or infinite



sequence of events from1

that are pair-wise disjoint

·then
-
-

PLEUEzUEgU ...)
= P(Ei) + P(Ez)

+ P(Es)+,

-DEF-

-



I think this def is based

on the work of Andrey

Kolmogorov 1930s

Remark: A set oh satisfying

D ,G, above
is called a

T-algebra
or Field
-

-

-



todefine a Probabilities
Suppose S is a finite sample space.

Define 2 to be the set of

al subsets
of S.

For each
outcome win

S

pick a real number
tw

with onmE)
and

define P(5w3) = Now

·id,

2
,
3 9 43

P([(3) = 4 = n /
P(Ezy) = + = nz
P((33) = + = R ↑(p(543) = + = 14 I



hesame time pick the↑
numbers so that

In our

2 Ha
= 1 example

WES
n , + 12+ 1st ny

means
all win

E
[u =/

Sum

over

Now extend
P to all of

- as follows :

If E = EW, , Was ..., wrY
is

an event ,
define

P(t)= (w)

= P(5w ,
b) + P(dwah)

+ ... + P(dw(3)

P(51,
23) = P(513) + P(d23)



If z = P, define

P(q) = 0.

Theorem: The
above

[Cons truction creates a
pro bability

space

seeunline notes


