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Chapter 2 Axioms oS Fmb“b;uv

1. Tatroduction
Probability 15 o meth orea dealiig With randem behaviors,
It ha a hrsm] of more than 3Joo Yewrs in the Sh«dj‘

It came ‘Fravn 3_am|olfn8 in the ear\l)l S‘|‘°«ae) and
8amfr\gs 0{- Chance.

2. Random exFev{ men{'s) Ou‘tcqus/ SamP[e S‘race) evevits

Romolom exr)eh‘mev\’rs /ouTComes,

Exm':le: ® Toss a coin to et o head or a tail
@ Roll a dice to see the number of ths ﬂ‘or Face

® Measure the ﬂeajh-b a-g a randoij Chosen
student (n the Campus.

possible
Def. ( Samlb|e s,)ace)_ The set of all outcomes of an eperiment

is Called the 9cmele SECLLQ Of- the fxt)en‘me“f-_



usum“y 5 We use S to denote the SamP(y Sracﬁ_

Example @ Toss o Coin once.
S=1H, T].
Toss a Cotn twice,
S= { HH, HT, TH, 1T}
@ Roll a dice once
S=70L23456}
Roll & dice 3 times
S = {(l‘,J,k)t G,J‘,ké{t,z,a,ags}}
® height of a randemly cChosen S‘i‘uden‘t(‘\n meters)
S = {o( x<w } = (o, ®)

Def (event) Llet S be the SOLMP& Spais Of an exren'menf_
EVev:y subset £ of S 1 Called M_

If an outcome vfthe exl)e«&meu‘[‘ (¢ Contained th

that

the event E  then We 0y E hos occured
/ W\/\’\’V\—-—\



Basic or)emﬁm; on events
Union ; Eu F
Intersection - E N F

c

Com‘)[evnewt E = S\E

¢ Null event

We say two events [, [: we wuulua.lli exclusive
if EnfF=¢&

LJ /e

Ve hn

(ane) U (FnG )>\(Er\F(\G~)



Laws.
) EUF-= fug,
en(Fua) = (E0F) UCEG)  distwkutive faw

E(\F: FnE Commutafive (auy
Eu(Fue) = (EUF) UG Ossocative o
En(Fn&) = (EaF)aG.

(ll) De [\’lorjcm's ‘,q,vus
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(Uey = A &
n=|
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Axioms OS: P“Dbabibi‘i‘j’

@: How can we o\e}'lm the P*‘O'm- 05: an uent ?

An intuitie approach :

re,t)ea/'t the randowm exr)eh‘memf n timeg
let T\(E) be the times that an event E

D CcUrs




D raw-backs : 0] wkj does tha Imit Cx’ls‘f'-?
© Evenif tlo bmt exist, why is it
Wﬂfewcimf f tha expestmants

T]/\.o. &X\lﬁmtntl\( O.,t)“)v‘oach 'L‘o Pv‘ob. <‘0)/ kO(MoaroV)

Def. ( Prob. of on event)
[et S be the sample space of o vandem th)ey.‘mf
A Probabiity P on § ik o funchiin
thet  @ssiqns o value to eady event [
Such that  2he fouowc‘v\% 3 Axiems hold :

AX;‘om 1: O$P(E)$l) V event E‘
Axiom 2 : P(S)=I.

Axtum 3 : I]C E,) Elj e e @ Se7lwa&



' m ‘ X \

( Countable
a addyhvs
ut/v of PY‘O[O\)

Some PVOPev‘lrl‘es
of onbwbabﬁ‘j_

op 1. P(P) =

Pf.
Le'l: El = SJ and E
.— ¢ ‘\Fov n=2
=), 3 -

L\SM
! E, E
) 3_) [N ) O,V'Q
'Yhu',‘uo\,“
j X c{mive

B\)’ AX\‘om?a
U 00
p(Jey = £ P&

= P(E,)+ P(E.)+-

p) l “lj QCC(M‘ ) P< "‘\“
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Prop 2. P(ES) =1~ P(E).

Pf. Notice that
S=E uEuPud -
Bj Axiom 3 ond PYDP 1,

AXiOW\ 2

1= P(S) = P(EY) +P(a).

v,

ProE 3. Let E, F be two events Then
PCEUF) = P(E)+P(F) - P(EnF)

o BEUF= E U (F\E)
Sin® E O(F\E): 9{, So bj HXl‘om 3/

P(EuF) = P(EY+ P(F\E). D



Now we cons;der P(F\E).

Notice that F: (F\E) U CE(\F)

E
(g
S

red & EOF
blur © F\E

Usfna Axn‘om d 0§aih,
P(F) = P(F\E) t+ P(EOF)
henw
P(F\e) = P(F)-P(enF) ®©
le—;}%u\v\% @ o (D yl\e(oh The desived
idwhty. 7@



op 4 (Trsin- excluion ilntity)

P( ElU~"UEn) = ?:P(E;) - = P& 0E0)

0 <l,1

+ 2 PCLTU Ei, sg,)‘-

L‘)‘(l;)_<bj
e 4 <_ htl P(E’ !:-)_ Eh)
(")m- DA P(Eb‘, EnE;,

[ L<e by

1
o Y=

PF B)’ l\hd«%{'zoiv\ on N,
By prop 3, the ieshitity holds for =1,

Not supprse Bla ddunbity hlds for nek,

Thom
P< E, YU EKU E-Rﬂ)

= P((E' U--UB) U Ehﬂ)



= P( E L UE) + P(.ERH)
= PCE G U (BaBe) - CER&@

Uw:& l\\r\dwj\or\w On h=|Q

—_—

= desired Sum 7

Proi} 5. Suﬂ)os\e EcF Then
P(E) < PCF)

Pf. F=Eu(F\E)

F

By Axiom 3, PCE) = P(E) + P(R)




Nohice by Axton. 1, P( F\E) 30,
So  P(F) = P(E).

7 .

ProF 6. Let E, By, - be a Sejum&vP QUents.
Then
> P(E)
< U Ev\ S 0= P nj.

(Coumfovblz 5ub~0uold/tHVf{7j of P*‘Ob.)

b9
Proog. Firt we wnte VHEH s the
Whyon t)g- Some. C!&U\owlf e \euls. To olo So,

Wnie
Fy = E
F)_ = E)_\El

fos B\(BuB)



Tl&lh - Fh C Eh V\:I) /

n n
U F = iL:JI . )
b=
) Go _

. U Fl — \L]ll:,
i= =

0 Fn Fl ooe Mu‘t‘mc/uj 'exclwatve, J

To show ()  vecdll that ENEENET
CD F‘\ = U El\.

P =
h
> Uk

) =1

/

To \umve

n
U
1=
et x ¢ Lnj E; Tew %€ E; for some
V=

I <



leb 2 be the s malest lHeaer < n Such thet

XE€ Ef
Then =
X&E Ei JL;JI EJ\ = Fl.
Whidh M Rah ¢
n n —
UE\‘ C Ul [—f
i=| = ’
wWhedh [b‘roues (*)
Go
Now u,S\\rB Axiom3 to P< 'lgl Fn)
We hav
BN o
?( &Jl F“) - vglp(f“)
¢ > p(F
b h=| P(tn))

Q./Vl(A we o\ve dowe S]\Yl R

P( O F) = p( L Uu —



