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UNIT - I : PROBABIUTY & RANDoM VARIABLE

Topic 1 : AXIoMS OF PROBABILITY :

x Probability :

: per OF ways (€
probability of an event hafFen,nj _ Number y

can hquen

Tokal humber o,ﬁ outConies
é?ta_mgl_e: the chance of ‘Yollin3 oy with o Jig

Probability = I
b

| “Trial ¢
*« Eernment oY
An action where the 7
: ; dice
E‘)(amg;e; —rosg,‘nj a (‘,om,’mrou)/nj a. ai .

* Sample Space :
| All the poss

psult S uncertain,

ple outcomes of an experiment.

‘ EK&m—ElE . Choo&;ﬁj 8 Ca_rd ’FYom (48 dCCK .

“Event : ‘
* A Single reSule Of an experiment.
| ] i a Coin
: p 2 Gietting @ tail tohen 'to.S’Smj
Example = ¢ j

. Kol},’nj a "% e die,

";ﬁ‘ FaVourable Events :

“The nuamber of outcomes of a random

e Xperiment which vesult in the happermg of a particular

events Qave called Favouwsiabte €vents .
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€
ExamEle :

Tn a koss of kwo Coins , the humber of cases

- /]
Lavourable fo the €vent can be Said " exactly one head

Wwhich are g, , hamely {H'T, TH}’ .

o hdependent SVENES *

Tiwo or more events arve Sai

d ko be Tnde/oehdenb

p h
tF the occurence of one event does not affects the

occurence Oof the other event -

E'xamEfe: “T'og;ing aQ Coin one trial s not affected

bg the resuit of the previous trial -

+* ‘;DeBenc(ent Events :

Two oy more events are Said tp be de/DEﬂdent
P the occuvence of one efvent affecks the
occuvence Of the othey event .
Ex: Out of 53 cards ,if one is dscawn , then only
& ave leFE . Uniess the card (s put back or replaced,
the compasition « tands changed and the probabilityof
the second cavd is affFected. ‘

* Mutuallj excluSive events -

Two or more events are Said to be muf:ua/@

exclusive if the ha{)peniny of any one of them excludes

the happening of all +the other events

Example : Tn tessing a Coin , we can't get head and

tail gimultaneougly , any Ore event can occur at a time.,
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+* Eoy'ua/}j ll'Keft/ events :

Two oy more events are eovua”j ”Kely (£ each

of them has an evual Chance of happen}ng,
Example :  Tn tossing @ coin , all the outcomes of head or
fail ave eoually lfkelg, if the coin ic not biased.

+ Mathematical gﬁiniﬁon of waab'llity =

TIF there are n equally [rely , mutually enclugive
and exhaustve outcomes and m of them are favourable
Fo an event A .-then the probability of the haploehifz? of
A s given by |

P(A) - m - Number -OF Favourable events
n

Totq] number of events

+x Axioms of probability : -
Jet S be the Sample Space and A be an
a veal valued Ffunction deFined on P(S).

evene

and let P be

Ten pcay is calle
P Catigfies the "FONDLU;I’\g Conditions :

(i) For every event A, 0 £ P'(A)é/
S

) P8I =

Vi TR A, A, As, o Ag 2@ mutually exclusive

(.l ® ! 7 ) J

events then,
P(AVA, V..~ UA, ) = PCA)+ P(A)+ =P Ap

d the pwbability of the event A, ITF
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Theovers of pmba bility

(l')' Probability of an imPogsible evenr 18 Zero .
)-e, P[P) =0

. Y P(s);?(nmﬂh)(i\' A f

(1) PLA)= I- PLA) | = PeA)HPAA)N U

PUR) =t —FCFD
(1) P(AUB)= P(A)+P(B)-P(AnB) , if the events are
5 .

£

ﬂ hotP( m;;«tuang exclugive . el é:n‘muﬂ
i FUBI= PLAT '
P '(r" - a/
(w?7 PCAVBY = peA) +P(B) , IF the events are CH“ESQI’_/J
, ]
exclusive . f®
SR ——

(V) P(AvBUC) = P(A)+P(B)+PCC) ~ PLANB) = P (BAY
—P(Anc)+ P(AnBncC) . |
(V) Suppose A and B are two events, If B c 4 then
P(B) £ P(A)
W) p(ASNBS) = P(ARUB) = I— Plrus)

Problems :

@ Ft)ur Pevsons avre chogen at random from a 3704.:,0

childven, Show that
Containing 3 men o2 wonen and Y Chi

" ¥he Chance of exactly Euwo OF thém bel‘nj Children 1S ’O/Zl.

SRl hX3 x Sx¢
P(A) - ici_x—i_c_&— = W LIxXa ::"'60 ,:—/’D_‘
9¢, 9x8x 7 Xb. 126 QU
Fx3x2X|

P(a) =10
K|
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