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Axiornatic Approack of

Probability-Theory'

ddfining the eventi of interest; and

defining a numericai measure for a probabiiity statement,

which is assigned Lo the events'

'r' ,1,1'1rg sample space S may
' discrete. Somssct, then J is , .

infinite samPie space ';rhlch ls
't''The events may be either

be a finite or countably ini'inite
experiments have aft uncountabiY
called c onrtnuous-
discrete or continuous, as with

rhs sampie sPace.

, To each

as$ign a non
of ts,, denoted

erlent E defined on a sample spacs S We s hail
negadve reai number.which is called ltrobability
bvP(B

Axioms of Probabilitv

' In 193 3 , Kolmo gorov gavB the following definition
probabiiity :

of

Let S be a sample spase associated with
lr a ,

experiment. Let F -be & o * field'' which"'js a

subsets of S. A set iunction P define* on\ F
I I .!..

prio,babiliry measure isr simply probability) if it
following axioms:

a. statistical
coiiection of-
is Cailed a.

s ati.sfies the"

OJ

bitity Define* olr Svents



Axiom t ""o<P(A),<l,foratA e F;
Axiorn 2.

,,- ,,P {S),= 1

Axiom 3.

Fcr any sequenc-e of mutually
of F ;'.lhat is, events for which'A, A. =

..-.

Sefiniticn 4.2,1"
"The tripie ( S, F, P) is

is the sample space, F is a

probabiliry measurs on F.

!

exclusive events A1,
Q fori + i,'

,/*\
Pt U A, ): I P(A')'

\ i=l ' i=l

Axiorn 3, s tates that for any s equence
:xciusive events, the probability of at least ons of
oceurring is just the sum of their respective
This prapefiy is called countab le additiviry

4,,,

or nutua{i, Fl
these eveq

probabilitie{;

*.:.
i'iF
$

cailed a Probabiliry 3pace, where g,

6 - -.field of subsets of S and Pi:'

The prabability assigned to S is 1, by Axiom 2

Sonnetimes otirer evenls A € F with p(e;= 1 wiii happen. {:
a statement holds for all ooints in A with P(A) : 1, then iii

is c ustomary to say thar *re. s iatement is trtle almosl
sure 1y.

Prtlpssition 4.2-1.
P( <p )=0

Proof.

Let Ao

Axicrr:

P{4}

Jt

s
we

I

P1

for'n =.1.2*...- Then
have"

ltA--
n:l

The.n by

\co\

il A-I : Iv"l
r=f i=L
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4.1) union of mutualiY

fS and
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= 1, then
ue alm

tuby

td),+ Pt+) PtA,).,

l) We have S = A U.,t ,* bul
P(A) + P{*')bY ProPosition

ti(A) {-P"{ A")=. I :

f PtA')= 1-ryA)"'

l:i..'

Z) we have $ : A'U- (AjS isee Fig
txclusivg evf,Bts*
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,r.1i+.L-L.
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w
Ptts) = P(A) + P (A'B) -..-' (a-i-f-[..ar
The resuit iollorvs because P(A'B) Z 0'

Frcm pquation (+.2 1) we have
'P{A'B) = P{B /A) = P(B) P(A), if AC-B
In general, For any two events A end B, We have

P(ts i A) = F{B) - P(AB) (4.2.2)

eorem 1.2"?.

For any Lwo events A = F and B € F we have
P{A U B) = P(A cr B) = P(A) + P{B) - P(AB).

oof;
Frorn Fig 4.2, rve have .'i '

, ,:.': ''
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