2.-“' ‘DiSC_re_."'?_ Pr‘oka.\o.""‘y oole.ls
Recall: An s the process \"7

which an observation is made .
Defn: A sample peit (or outcome) is the
F&r"l"lcular resu |+t o-F an e.xr-ern'men‘l‘
D?.‘CY\I T he Scum‘:a\e, SEOLCQ (deno+€€l S) crp
an e.x‘;e,nmem.‘f s +he set of all Po;S:L(e
Saumple points.
De—Cn: A al|scre,+e saumple spo\C_Q u.\-i-xms
o \Cm\+e, ovr Couh“\"q.\nle r\umLe-r O‘F it5+'“°+.
Sagw\‘:\e. Powd's
EX""‘“P\(’- 1: Roll a £fair die:

S =
EX”"P\‘- 2 : F\i‘: a Jair coin urntil the

-F{FS""“L\QAAN Okr\& Y‘Q.CDFJ. 'l'\nt numl)e.r‘ o'F
“Yails”  that  have occurred .

T o
EXQMP\Q 3 R&r\doml'f Se.[&c:l' awn Amcric&n
L\ousa\\o\l ou\Jt Y‘&COFJ ‘\"\'\C. r\u..m‘o.e.r O‘C TV sej's.

5 =




‘DQ:Cn! Av\ Q,VQ,V\'I— 1S a ao“ec'HOn 0'(: S“MP(C
?oiv\"’s (au\ event 15 « SuLQL'l' of S)

Note: We ‘\‘77:10\“7 olem:"‘?. everd‘s \:7

copital letters.

- A Q_\Je,vd" c_orre_sFoncls '|'t> Q.Xa.c,‘f‘ly

one Saun‘:\e, ?oi.«d’ ,
o A Q.\JQA'\' C.orreSFonclS +D mere
Hran one sam‘;lg Fo{vd’.

let Event B=g{rell a 2%
Exo\m?\e. 7! Let event C_'-':“ae:‘r head on Lirst -m\'P"
C -
let D= qet head before third -”{r "
D=
- w& \LS\&AH\I u)om+ o Je,'l'e_\"ming .l._\\e Fr°\°°)>‘ll‘\+‘/
of an eveat of interest.

~ VYo do ‘\"L\;S, we can often assijn Fm\m\oili-\—{es
fo ench sample point and  then determine
which Soun\.-,\e ‘win'\'(s) c.erresPoml +
He event.




3 Probability Aioms (Kolmogorov)

Let S  be a Qamr(e space and A (C S)
be an event. We assign P(A), +he
Ffo‘oukl“‘\'?' ot ", such +hat:

Axiom |:
Axiom L:
Axiom 3: T{ A\) A:.) A3)... are Pairwise

Mw\’u.a.“? echusive, events In S) +hen :

Corouary: TS A\)A'a.).--) A, are Fairmise

mu.+u.ql\7 exclusive events, then

Froo'c :

Example |1 et A‘-'-i‘_@) A,=33% A, $s¢.
P(A) =




Frol:o\\:'l\‘t'\'y Rules ‘Follou)inj ‘Fl'om H\e Axfoms

® Com?lemend’ R‘llf : P(A) = |— P (K) ;

FFODFI

® P(@B)= O. Proot:

® T# A< B, then P(A) 2 P(B).
Proo‘p-'

C.oro"m“'y_: For any A< S) P(A} <1 (,, ?(333.
T_I'\QOT‘&W\ (AACL!"‘IVQ Law o‘p Pr‘oLa.L.ll;‘l'y):

P(A U B)=P(n) + P(B)- P(ANB)
Proof :




Picture :

C—O‘O“Q' Y & | -F A r +|4q
} . Q,Y\J a. mu 7

Note: For % events A B, snd IC 1
P(AU B U C):::

Proo‘F :




-In jer\era.‘, on extended additive law
holds for any n events A, A, .. A

"'I_n simrle c_aLse_s, wWweé can l\'S‘l' -l-l-& S*Mple
Foivd's c.orresPorulin3 o an event au\al
ole."‘ermine an a..”aro‘;rid'e, FroLQLiI;-{-\/ -G;r eo.qu
S&MP\Q Fo;n'l'.

S OL+°‘-;“ .H,\e_ FroLmloiIH‘y of +He event
A M T.;.E.s{'l'on) we suwm +Le farol'.)q'al.ll""l‘es
of the sample points in A
Exaw\?\e _1(«): To ss +hree coins) each
weigHu\ such +hat “heads” s +wice as
“k?-l‘/ as “tails”.

Samrle Sl.m.cei

n.




- When all SaumP\e roin"(‘s n S are e_qwa.“y_
_‘Lk,e'_!_\_'f) 'pi'“’li“j P(A) 'S easier, I,: |

s  case :

P(A) =

EXN’“P\Q l(l')\ Sa.me e)(f&r‘imen'l"j e)(ce.r"' Ck“

+Hhree coins are fair |

Exercise: T£ we dvss 10  fair coins,
whaot 158 +he Frolp..‘o} lH’y ok o|o+¢1ininj
two or more “heads' 7




