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BASICPROBABILITYTHEORY

BasicConceptsonProbability
Probabilitymeanswhetheracertaineventhasagoodchanceofoccurringornot.
Itsvalueliesbetween0and1.

Rulesforcombiningprobabilities

1)IndependentEvents:
Twoeventsaresaidtobeindependentiftheoccurrenceofoneeventdoesnotaffect
theprobabilityofoccurrenceoftheotherevent.
Example:Throwingadiceandtossingcoinareindependentevents.

2)Mutuallyexclusiveevents:
Twoeventsaresaidtobemutuallyexclusiveordisjointiftheycannothappenatthe
sametime.
Example:(i)Whenthrowingasingledie,theevents1,2,3,4,5and6spotsareall
mutuallyexclusivebecausetwoormorecannotoccursimultaneously
(ii)Similarlysuccessandfailureofadevicearemutuallyexclusiveeventssincethey
cannotoccursimultaneously.

3)ComplimentaryEvents:
Twooutcomesofaneventaresaidtobecomplementary,ifwhenoneoutcomedoes
notoccur,theothermustoccur.
IftheoutcomesA&BhaveprobabilitiesP(A)andP(B),then

Example:Whentossingacoin,theoutcomesheadandtailarecomplementarysince

Thereforewecansaythattwoeventsthatarecomplementaryeventsaremutually
exclusivealso.Buttheconverseisnotnecessarilytruei.e,twomutuallyexclusive
eventsarenotnecessarilycomplementary.

4)ConditionalEvents;
Conditionaleventsareeventswhichoccurconditionallyontheoccurrenceofanother
eventorevents.ConsidertwoeventsA&BandalsoconsidertheprobabilityofeventA
occurringundertheConsidertwoeventsA&Bandalsoconsidertheprobabilityof
eventAoccurringundertheconditionthateventBhasoccurred.
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5)Simultaneousoccurrenceofevents:
OccurrenceofbothA&B-MathematicallyitisrepresentedasA∩B,AANDB,AB.

Case(i)Independent,thentheprobabilityofoccurrenceofeacheventisnotinfluenced
bytheprobabilityofoccurrenceoftheother.
P(A/B)=P(A)
P(A∩B)=P(A)–P(B)
AndP(B/A)-=P(B)

Case(ii)Eventsaredependent
Iftwoeventsarenotindependent,thentheprobabilityofoccurrenceofoneeventis
influencedbytheprobabilityofoccurrenceoftheother
Therefore,
P(A∩B)=P(B/A).P(A)

=(PA/B).P(B)

NumericalProblem -1
AnengineerselectstwocomponentsA&B.TheprobabilitythatcomponentAisgoodis
0.9&theprobabilitythatcomponentBisgoodis0.95.Whatistheprobabilityofboth
componentsbeinggood.
P(Agood∩Bgood)=P(Agood)(Bgood)
=0.9x0.95=0.80

NumericalProblem -2
Onecardisdrawnfrom astandardpackof52playingcards.LetAbetheeventthatitis
aredcardandBbetheeventthatitisafacecard.WhatistheprobabilitythatbothA&
Boccur.
P(A)=26/52
Giventhat‘A’hasoccurred
ThenthesamplespaceforBis26states,outofwhich6arethoseofafacecard.
Therefore,P(B/A=6/26
P(A∩B)=6/26x26/52=6/52
P(A∩B)=P(B/A)P(A)

6)Occurrenceofatleastoneoftwoevents:
TheoccurrenceofatleastoneoftwoeventsAandBistheoccurrenceofAorBor
BOTH.Mathematicallyitistheunionofthetwoeventsandisexpressedas(AUB),(Aor
B)or(AxB)
Case(i)–Eventsareindependentbutnotmutuallyexclusive.
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Case(ii)–EventsareindependentandmutuallyexclusiveInthecaseofeventsA&B
beingmutuallyexclusive,thentheprobabilityoftheirsimultaneousoccurrenceP(A).P(B)
mustbezerobydefinition.
P(AUB)=P(A)+P(B)
Case(iii)–Eventsarenotindependent
Iftwoeventsarenotindependentthen
P(AUB)=P(A)+P(B)–P(A∩B)
=P(A)+P(B)–P(B/A).P(A)
=P(A)+P(B)–P(A/B).P(B)

NumericalProblem -3
Acinemahallgetselectricpowerfrom ageneratorrunbyadieselengine.Onanygive
day,theprobabilitythatthegeneratorisdown(eventA)is0.025andtheprobabilitythat
thedieselengineisdone(eventB)is0.04.Whatistheprobabilitythatthecinemahouse
willhavepoweronanygivenday.
AssumethattheoccurrenceofeventsA&Bareindependentofeachother.
Probabilitythatthe
Cinemahalldoesnothavepowergivenbytheprobabilityoftheeventthateitherthe
dieselengineorgeneratorisdown.
Q=Pr(AUB)=P(A)+P(B)–P(A)P(B)
=0.025+0.04–0.025x0.04=0.064
Therefore,theprobabilitythatthecinemahousehavepower
=R=1-0.064=0.936


