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Before we delve inko  the vast acca of probabiliby, teb
VIS {x‘rs\ ivbvoduce  the re\evan Yerminelogy needed fvom seb

'\\'\({OYB .

1. Selg

Deg-\ A sel ¢ a CQ\\QC\’(OY\ cye o\ojec\’s which are coled
Q\QW\(’)’\\’S oﬁ \'\’\Q, S‘Q\' . F\)Y Cxamp\e ,o (— X s on Q\QW\@’\\‘
w QA SC\( S , wWe uor\k’. XES . 1? X S not \n S , We

wite  x¢ S An emphy cel s a sev that hay no
e\emew\’rs ,OnC\ \S C\QY\O\{A b\j He G\"CCk \e\\ﬁr

Convider o sev S el has o @m;l& number Jf e\ements
Xvy Xa ) == 1 Xn .\NQ W\’\\’Q \

S: S};X\)Xt;--- rxr\}
10 S has ‘m%’n;-\e\\j maony elements | wc wte

S - IX X ,7]

Tt ety element of S 1y olso an clement of o sev T,
we  Say that € v a subsel- O’fi T, and wnte Scl

1 ScT and TS, then S=1.

Consider o Gawersal sev ) sudh Mal L contains o\l
seks o anterest @ pacrkiclar  context.
asel S s denoled by S )

x \he (omp\eme\r\lr O’Q
N _ﬂ_ *»\0} \ S y\o\- Ya) S

and W\ contans e\rtr\jﬂ\\r\g

Nole Vot L :—43-

% he unmon c{) fwo se¥s S and T s Ve seb af\). o\
elemenys  in S or \ (Or bO\\'\) y ond g dencled SUL.

x The nlersechon rY o sebs S and T s the sel of all
elements thalk \oe\onc)*\\ both S and T, and denoted S NT.

-\-



* C‘.OY\S'\de( aon ‘n %ﬁ\k« ﬁQMbeV O‘@ Se\") g\ ,Sl) IR Thcn)
Yhe union G“f o\ <els s dencted bb‘

o4
U_gn :S‘US1U-~~ )

and Yhe inderse dhomn is dencled b\ﬂ

MSa =8, nS, 0 -

Ney

x Two sels oal sond 4o be dis‘JoinJr | therc are ne common
elements  between them, e, sels S and T arc disjeint

it SNT <= ¢ -

¥ N colechon o£ sevs v sovd to be o Par\—'\%on ‘T\z S
bothe seb an dhe collechion are O\'\S'Bo'm\' ond their

union VS % .

S S\

S, S,,S2, and Sa arc
Sz o pacrkition of S

Algebro of sels

SOT = T us

SA(Tuw)= (NTHu(snw)
su(tTuw) = (SUTHuw
su(Tnw) = Gut)n (suw)



L. Probo\o}\ﬁ—j M odels

A probabi lichic model 15 o mathe mokical descriphon ‘TY’
an uncertain $iruation Evtrjj Pno\oa\o'\\is’ﬁ'c model iavolNTs an
under\ying  process called 4he experiment, which will Pmo\uu.

one 6?. several  outcomes.

% Somp\e SY)OUL . The <eb O‘E_ al\\ pou'\b\e outcomes ae_ +he
experiment . TF iy dencted bx‘ S

x £ vent: A subsel cr{), the soample Space.

Ex. Consider Yhe experimen’ o—f, Jrosskng a (o\n once . \he
possibole cutcomes are @ Heads (H) o Tails (T)

Therefore, =3 H. T

Ex. Condder the exper}menlr O‘E m\\‘\r\g o die once . The
%amp\e Spoce S O ——%_\,"2_.3,’—\.5,6% .

% SQC\\LEX\‘\'\O\ probaloi iy models Many experiments Qe
Sec\luen*-'\a\ \n notuce . In the Cse | a ree rcPrCSen-\-ko“cnr\

s ofden useful © For eXQmp\e Con sider “('088103 a Coia
fwice . \he soample spa s A:%HH.\—-\T,TH.TTS‘

This could be easily visualized using o tree -
© ,2u
H <
T leavts
Roo*:< ¥
T <5

Sim'\\ar\j, ‘\‘oSSiﬁg o Con ‘Hr\ree ‘Hmeg
H
H<_-~

A HTH, RTT,
<H<T<T _n_:%“\"\\’\| HHTI
H

THY, THT, TTH T



L. Probability Laws

SUPPOSQ’ we Pef&rmed onN QXPer\menlr whidn gavc us the
Samp)e spas- S 1o C.omp\e\c the pm\oa\oi\isJﬁL mode\)

we mosk intodue a pm\oa‘o\\ﬁ'\j low . The pvobobi\i’nj \auo
will tell us Smme‘v\r\i:\% obbouwk Ve \\\e\Wheod 0'@ any given

ewnl in the sample space. Lek Ac L be an evenk

0 Yhe somple spad ol our expeciment, then the pm\oa\d\\*wl
\low assigns o number P(A) Yo A, called Yhe probability

O‘E A) QO\\"\SQ\-\}I\g Yhe ‘QU\\O\P'\(\% oXioms |

AL &Nonnega’ﬁviﬂ) For any event A, P(A) >0
2. (Ao\o\\%v\\-j) 1 Aand B arc twe disﬂao'\n\' events
then the probabildy sf  their union  sakisfies
P(AUR) = P(A) + P(B)
IE Yhe sample space has an in fate nomber P

Q\Qmef\'\'S, ond A\ ) Aq_ )y e-= 1S an '\m{liv\\-\'( Co\\QCJﬁUY\
O’E_ d"\s-)d\r\\- events | then

P(AU ALY ) = P+ P(A) -

3. (Normo\\\%cc\iov\) P(—ﬂ—) =\

Several Properjﬁes can be denved from these axioms e.q.,
P(4) 0

Ex. Suppose YOu Jouss a Coin once | and You are to\d thak

P) =P . Since = SHTY ) qnd P = PP
¥h€h P(_\_) = \—P .

Lisk all poss’\\o\e events  in _ﬂ_:%H.T}
}H,T} ) g\:} / %T}\ / Cb €~ oceurns with \ON\OG\‘O.\\\'H 0

occurs with occurs with occuk with
probaboility 4. provaloilvty P P rooaloilvy ()

4



 Concder Fossing @ Goin thrce fimes.  Then |, the sample Spac.
(s = S WA HRT, HTH AT, THA, THT, TTH, TTT§.

Suppade the Coin is foir and eadh of Arese outcomes
Is Qqu\q\\\ﬁ \eely - Whot s the ewtal Yok exactly fwe

heads  occur ?

A = QXOCHL\ +wo heads occur = %HHT, HTH,THH}
PAY = P(EHHTY) L PEHTHY) + PET, W HY)

AN _\_.\._L—_-_é_
8+S’ 3 3

~—

Discrele 9mbo\o'\\\*xj Low

I0 L condicks o—{ﬁ a Fate nuomber 0?. oudcomes | Hen the
Probabi iy law s specified by the probabilities 6f the events
H\O.\— consis¥ o—e o\ g'\r\a\e Q\emen‘\'- CO(\S'\der an  event

i.s\) Sa, --- )Sn} with Pmbo‘b\\\\’j /P({S\,Sl,---,sn})—_P(S\)-\—--

In e Specia\ case Jﬁ P(s\)=P(St) =--- = P(Sn) =P ) then
F Hhe sample space Cemsists o n possible outcomes,

Pt A s an eyent in N

v Psa):

P=
ve., .ﬂ_:%gugl’ . ,gn} .
then P&A) _ % "e elements in A

(4}




PmPQf%es 0@ Pmbab\\'\’v\a\ Loaws :

Consider an event A which occurs with prebalbiliiy P(A), then:

x A s Yhe Complement O{i A, with PCI\) = \- P(A)

x P(A) <
P (¥ ): PU\) i {)(*1 N E>

* IT{ AcB 6 then P(A) = P®) H—} s
) > PA)

* I A and B arc e ewents which
are not mu-\‘ua\\\j exclusive (e, not

disidink) ; Then
P(Aur) = P(A)+P(R) - P(ANB)

,w ( Ane = 8- (ANB)

— A0 B
d\SJO\f\\' non-d%{)o'\f\\‘

P+ PCAUB)= P(A)+ P(A AR = P(A): [P(B) - PCANR)
% P(AU 63 < PCA} 4 P(%) e_qua\ only when A and B ana digjo-'n%

. P(ALRUC) = P(A)+ P(B) + PLOY = P(AnB) - P(BNC)
_p(AnC) + P(ANBNC)

P(AnB) = P(AOR O C)

P(A)-P(ANB)
= P(ANC)+P(AnBaE) PR)-{PCANB) - P(BAC)+ P(ANBNC)
P(BAc) - P(ANR NC)

/ / Pcc) - P(lAnc) — P(Bnc) + P(ANRNC)

P(AnC) —=P(AnBNC)

P(]\f\ﬁ f\C) 1S 0dded dhree Fmes and Subtrackd Yhree
Ymes = must be added a%cnkkn Yo account for V-



