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i Show thaf the wvationals in Jo,1] s countable

We alveody have shown that positive vabonals set
s covntable. Heow, we consiolor an fnTQHV&J [0,1]

ondd  we hove to show that  wationals in [p,1] is
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As§ume thod T is a countoble index
set, ond A: '1s countable an well for evowy

& T Tk VIULOY) —
Ll Ay is  counusble
/ el

\4 The obove theoyem con be vsed o
pove  the olreocly pyoven stadernent

\ The sgel of p sifive wvaﬁona/f num borts

are covntable .’/
We also can pyove f Jor all the yoctiond

numberes. That s
The get of adll Qa:h'ona,o nurmbecs
s countable
p b ik
moof coneept ! As we have shown [0,1], all

the ~ohonal numbets  between [o,1'] ae
covrdoble.  Thot s § 0 ro,1] is inindle

S0, | g el =l
Q;= G0 [1, t+1] g nl2e]l s !
We con aPP'V 9‘ g N [:”»n"” 1] s countable
A eountable Lo of
Vn € Z

coondable sefs is coundable
Ueg=g

1E & —
whow, each §; 1s couvntable.






[g1 How 1o cheek one-to-one concept Jor ony fn~ P
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B chow Hal  the  sed of i’nfe:jercs is countable
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Pnobabil:”ry sSpace :
A pnobabil]’r\/ spoce (5, ¥ (s, P> s a Triple

consists of the Three elements an Jollows

e The sample space ey

e Collechion of evenfs F on denoted an F().
valso known an evenf space
v ineludes Hhe cubsefs of S

o The probabiliies for all the evenfs Ae ¥
Thet I P(A), YAEF(s), whute
PED 1D e 1]
Q oils om A selfn
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Hre. sample  spoce i [, 2, By Hy B G:f

Flfpprhg A, j:zau"r’ coln ! \é”ample spo&e:{l—{;rf

paee ‘s denofed  an i 5” P

whern. we pme'hm o vandeom e—xpeninrwni
sre. and cmly one. oufcome  from S

OTCUItS,

¢ Scumple 4



Evg_n} space
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A sel FC3), which is the evenf space, salisfyrng
closvre propotties an stafed ( property :L,z,:%)
12 called a &- field,

s siﬂma-ﬁelaﬁ

However, £ q set F(e) only satisfies
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Pyobabi lier measure !

A P‘ﬁobab‘l'i‘r\f measore P conrespono(t'ng o
the sample space S and evenl space =D s an
a,ss'@nmenﬁ of vecl numbert Cb cen 0 and i)

to  evouwy overd A € F(C2) thad cotisfies the
Adtoms . of PﬂObabIh.}Y' Axioms of Probab H'{kf

From the frequeney notion of pvvobab'll':hf, N any
yondom expoument 1he pnobab}li-fy of an event
15 the pmpowﬁm’) of the time the ovent eeeurts in
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PG O Wl T L)

Pl s =
3. If ony two events Ay ond A, arte
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By induetion proeess, we can say thot
f A Ag eer se Ay TR countable
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v@ﬁ@muwal[\/ execlusive , then
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I Pbobabimy of povtticvlart outcome
Offen, we may be infetested (n the pbobabilf‘l—y
of o. pacticvlon outcome, say w, €5, oeevres N
the vandom prefdmen}.

we o so by caltuld'inﬂ Hhe pY*obo\be'Fy oj- O
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{LOO} cls ond. P(i ;,003) s well defined
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Excanple 2. ;
Liets consider a sample space S, Define

¥(8), the evenl space, a5 ¥(8D= 3¢, 57
By the axioms of probability e can  show that
only one PGY will work
when A= 5

Ry == =iy
A0 { 6 s wWhen A=
The above FCSD s called ‘f’“ﬂ‘ivfoj QVUVF space.
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It }?ecolled{hs Axioms of Pwobabi{H\/
WRoughl\/ speaking, vae axiomatie approach 1o
pyaobab'nlfh/ won  introdveed  anound 1930 by

Anclye Kol M0OgoOVOV.

& Assompliochs thot ore made for evoy pvaobab?h‘h/

o

i, Tn foot, these alte- the - minimuin set
of vequivem Hhof pwobabilﬁwvshcruli hove

mecs e
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W The axioms !
BEAY 0 WA ERCED

R
Probabilify Hhadt "some fhfnﬁ" happens

g pia )=l
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H. IS A, Aps oo Ay o0 € ¥(S) is a countable
collechor  of disjo}njc events, then countable

VIO N 0 o0 :
P(UAL) = Z PEAD)
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Howevere, 1N nmoany books, We may se€ 1., 2.4 o
the of probability. As, f 4 is true, then 3

14 1rue on well.



i# Example : Liets assome that 8 is a sample space
and  \=(8) = event space = 56, s}

Accor:oﬁng to the axioms of p“nobabill'ﬂ/, the onl
p’h’*obab'll'r%y measvree that wovks for the 87ven

event space. P(A>: {i s Whelhy T A= S
, When A =4
It JLOHUWS f]ﬂom ‘H’)e O.XI‘OTY)S Of PV“Obabi”’_y H’la‘t
P{@)=0
'PYaOOff & = S U g NSO, (8 QS e o(ﬂ@'ofru]&
Sp,  pPEE=PEUD) el

't By 1P B P(B) oxiom 3
= ple) =P RA)G
=) Al . P(@) oXjorm 1
= D =
i g, it Jollows from the axioms of
p"robo.b'lliﬁf Hhat P(A) = 1-PCA)
oot = A, Mow, AL A N
T i & UA__ aﬁ‘ij;ﬁni b definition
= p(s)= P(AUR) |
:____> PC.5>: p(}s{)-{— PC;{) axiorn. S
= 1 = pPK)+ PA)
= PCA) = 1—PM®)



Liets summarize o few key \deas ;

¢

o

Random expe)—cfmenj will have Yyandom ovftomes

Prseible oufeomes: S is the sed of all possible
outfeornes

we hove events in vandorn expejlimQJu;P. Fvents
cUte descwiba_«o@ o gubsels of -8

T4 A S)rithen.  We SOJf‘H’IOJP QVOJ'\/{ A
oOeeUTLS 'lf Hhe vyandem cndlcome_ twe s
is in A,
Cvents A of *doreel are collected In the
evczjrv‘fL spoue FCS') C 6 ﬁ‘eld)

g catisfies closvice properthes

The pfmbab‘um—y Het an evend Ae YD
oeeurts 1S 87\/@17 by PCA)S

G R
5&'“5671%3 the axioms of PY’Obabi|i”f’7.



