STAT/MATH 511 Probability

Chagter 2 Probability is the wmeasure of
one's belief Fhat o future (rqniom) event

L\)\\\ oCcur.
- A random event 1S one whose oCCUrrence

cannet be Freclic.‘l'ecl with ce,r‘l'qfn‘l'x.

. HOW?«VU', we can of ten ur\n!e.rs.'l'qno( the
lor\ﬂ-—ruh relative ‘Ft'e.tl‘ue.ncﬁ (Fr‘oror'ﬁon) of

+imes +he event will occcur in a long series
of +rials.

E_xamp\es of randoem events

@ TOSS o-p o \Do..la.nc.eol c_o{y\
@ Ga.in/loss of +he Dow Tones stovck index

@ MQSS O‘C o rar\aomly_sele.c.'l’d Pa.r"HC_l(’_

from o certain Forulaﬂ'l'on
_r;”’es o-c ?ro\oadt:ill"l':/ -D&-Cini'l‘fons
® Suﬂf_d’i\l(’. Aﬂaromdn .

@ R&\cﬁivﬁ Fre_q‘uency Arpromd«:

@ Axio ma.‘\'ic. Arrroau_l\:




Defn: A random ex?erime_r\'l" s Fhe process
\)7 which an ocbservation 1s made.

Simlale Example: e roll a PossiLly
‘ooJcmc.eo‘ oll'e amct rec.orol e outcome

D&‘Fn. An ou.“'c_ome_ (G.lSO gq“&ol a

Sample ?oi.d-) is +he Par‘l‘icular resul+

ot an exl:erime.»d‘.
Example: Consider the outcome /Q\
What s the Fro\omL”Hy ot +his outcome!

Relative Frequency Approach :

No+€ .

-TL\{S relative 'G‘ettueﬂC/ Arrroa.dq 1S
re_aSona.lole uJLe.n it 1S ross'\\o\e. ‘\"b C-Dl'\QQ..N&
o-p mom\, iok,vd‘icml refej’i‘\'ions o-c -H«e
experiment.



N°+e‘ T die is Lm.\a.ncul P(l):—

= SWPFOSQ O\.d' O'F 50 ‘bSSQS we. o'n+ﬂ-lnec‘
no .1"5. C.DV\CIUSIon.

-Is it 1Mposs‘|\:|£ to 3:."’ no 1's m 50
‘v sses D-P o balanced die ?

—Is +L\iS u.y\lfke.ly .
— Qur Lonc.lusién 1S an {v\‘re.re.nc.e LMLSQ_A

on a pr‘o\:o\L;\l‘"”!'

y k- Se_'\' N o+4.+l.o n

— We wuse ca.Fthl letters +v denote sets
o+ ?om'\"s (fnm'l‘s are +7F|c-..“7 outcomes

In  our case) .

— EXAMF\C i

— Special Sets: S =

@ =

De:(:ni A s a subset of B F every

Foivd' m A 1s also n B.



Exam_ple. 1 (ﬂ) o B=
Then:

A Venﬁ Dimﬂram Can 3ra.'=\«'|<‘_n..u7 stp,dy
simP\e_ sets.

E xauv\j\e. 1 3

I+ C-= +en

Dﬁ'c"‘ ' The wnien of A snd B
(den oted A U B ) s He set of al
Fo'lr\"'s m A or in B eor n beth .

Defn: The ntersecthon of A and B
(denoted A N B) is the set of all peints
in A and m B (s'lmml'hne.ouSly).




Example 1(8y: In previeus example,
AN B =
EXM'\?\L 1{): In previeus r_xamp,eJ
BRNC =

B U C =
Defn: T A is a subset a4 S, +the

uamlp\emud' of A (deno‘l‘eo\ .A_) s He
Se.+ of ‘:om'}‘s Hat are n S but

nO“- in

Venn D 1aqram:

Neote:

'D?-‘(:"\ Sets A and B are mu‘l‘u.q.“y Qxc_luswe
(or d\s‘\oh\*\ + AN B= ¢

._Mu:\'w\\l\, exclusive sets have no Poin‘\‘s N common.,
venn 'Diou%rm_h_m:




Die -rou{r\ltxﬂtm?lc: =

let A= iro“' num b l

=¥ B= {ro“ oa\jr h::iet\%”‘ h i
= Stroll even numher €

e
ANB=
A N C=
A UCS=

>
"

-Which are mu‘\'uauy exc,lug’.ue?

A and B? A and C.? B and C?

j[w\.P o r+&h+ L A.MJ_S___

D '\s'\'r}\ow\-ive_—r L;u-us :

De,Moraan's Laws:

Venn ‘Dhﬂmms:



