
Ch4continued
Let r F P be a prob space

The set 2 is called the samplespace

Elements were are called outcomes

Set AEF are called events

A randomvariable is a m ble function

X S S where 5,5 is a nible space

The set S is called the statesce of X

A m theoreticpobabilitymodel.is

a probability space D F P together with

a family of randomvariables
X ie I

where Xi takes values in a nible space Si Si

An outcome w can be thought of as a

structure or an interpretation In w we

can interpret sentences that use the symbols Xi



Expl
n 1,13 911

J 290113 B 0,1

D lexx where µ 131 u 13

Each we 2 has the form w wo w

where wo 1 or wo l and w 0,1

Define mbleX IRbyX w co

and mble Y 2 IR by Y a Wow

Then X and Y are IR R valued random vars

r.F.PT
constitutaaprbabilitymodel



Fix WER In w we can interpret sentences

that use the symbols X and Y For

example the sentence X Y is interpreted

as Xlw Yico

If w 1 0.6 then Y is interpreted

as 0.6 0.6 which is true

If w 1 then Y is interpreted

as which is false

We can identify the sentence X Y with the

set of interpretations in which it is true

X Y wer Xcw Yews the
Esign

We then say the probability
that y

probinÉnÉs

P wer Ycw m ftp.gfaidit

which we write in shorthand as P X y



Logicvs.se theory

sentences events

ᵗᵗÉ x y Ae wer a Years

not 4 Y Ax wed Yea a

14 X y AI
944 AWAY
65yd Aena

954 AyCAy

logically implies



w can be thought of as

the meaning of X in the interpretation w

Or in other language
The sample space 2 consists of many possible

states of the world
The value of the symbol X in the

state of the world w is w

In logic.FI ffIhfest
So random variable is maybe

name for it A better name might be

uncertainconstantI
Where did r F P X Y come from in that

example I wanted these statements to be true

P XE 0,1 1

P X e a b b a for a b C 0,1

P Y X IX PLY XLEEwih.seatirnt

r F P X Y was constructed to make this happen


