
 Calculating Probability of an Event
Sample point methed
Event composition method

sample point method
1 Define experiment with clearly determining
how to describe one simple event

2 List sample events associated with experiment
make certain that it cannot be furtherdecomposed

3 Assign resorable probabilities to sample pants
in the sample space s making certain that
PE 20

IS PCE L

4 Define event of interest A as a specific collator
of sample points

5 Find PLA by summing probs of sample points in
A

Ex consider tossing a pair of dice Calculate the
probability that numbers on dice is greaterthey

36 Sample points

8

pPCE 1136
is iPLA 10 36



If sample space contain N equiprobable sample pants
an event a centans exactly na sample points

then PCA na IN
with m elements a an am In elements bribe
bn it is possibleto form mn man points containing
one element from each group

consider tossing a pair of dice m 6 n 6

Mxn 36

An ordered arrangement of distinct objects is called
permutation
number of ways of orderly n distinct objects tales
r at a time will be dented by Pf

Prn nan d n 2 n rt 1 ang

EI what is the number of different sequences
will be included in an experiment cheesing two

letters at a time from the lletters A B C D

Pil LIE I



number of permutations of n distinct objects
arvagered in a circle is y D this is called
circular permutation
Ex How many circular permutations are there of few
person playing bridge
U D 6 MinthosdabEg's

number of ways of partioning n distinct objects into
K distinct groups containing ni ch z my objects
respectively where each object appears exactly in
one group EEn i n

N
ni Fiz na

n.ph n

ordered

mulfemideffiaents occurs in expansion of
multinomial term

y y 92 tyg raised to the nth power

y tyzt type E nine na y
n 92 2 giant

n that the n

EY How many different ways can 3 copies of one
novel one copy of each of four other novels
be arranged on a shelf



N 3 i 3 ii it 40

Combinations
Number of combinations of n object taken r at a

time is number of subsets each of of sizer r that can
beformed from n objects Denoted by Cf or f
of unordered subset of size r chosen without

replacement from n problobe objects

C ch PI Itarsi
binomial

coefficients

binomial expansion

etyn D xngbo n un ly 2 xn y't h x yh

In how many different ways coin tosses of a can
yield two heads four tails

8 2,4 Is

EI How many different committees of two economists
Q one politician can be formed from four economists

three politicians



Foureconomists Y It 6
comintiesfor petitions 3 3
number at

6 3 L

Conditional Prob 2 Independence of Events
Prob of an event sometimes depends on occurrence

her occurred of another event

If we ask prob that a personworking in a bank earns

TL I sooo per month
we may get several different answers since they
all may be correct

working in appreciate or public bank with 6 years of
experience etc

Sing choice of S is by self evident that is set
at all possibilities under consideration

P Als to denote conditional probability of any
event A in S or prob of Agivers

Conditional prob of an arts is prob of evert gig
fact that one or more events have already cured



EI A consumer research organizationhas studied services
underwarranty penned by so new or dealers in a city

Godsend
Badysegginbussines

Covmereyears 16 t 32

In business

less that 10 t.pe 20 t 40
year

I If a person randomly selects one of these dealers what
is the prob that mishe gets goodservice under varanty
period

By randomly selects each case all possible selections are

equally likely

G selection of dealer providing good service
n 6 number of element in G

n s number of elements in sample space

p 6 Iff 16ft 0.52

b If a person randomly selects one of the dealers
who is in business for to a mere years what is the



probability that he she gets one who provides goods
service under varenty

limit ourselves to a reduced sample space T

PC GIT 24 0.80 P 6 IT PCG

numerator 16 of PCG IT is n TN 6 16 denominate

is n T

PCGIT NCTA if we dived both numerator

net denominated by his higgs
Ptt

The conditional prob of an event a given an event B

has occurred is PCAIB BLABBI where PCB 70

or PCBI A PfA B where PLA c

EI for ar previous example what is theprob that one of
the dealers who has been in business

lessthggyedwill provide good service
TT dealers in business to yes er mere yfypl.net
6 good service



P TNG 10150 0.2

P T 10 2 50 0.6

PC GIF YENG 876 43

If we multiply bothsides of our definition by PCB we

obtain multiplication rule

P AIB PLB
Piggy p B

PLANB P AIB PCB

PLANBELBIA PLA

Probability of occurrence of an event A is unaffected
by accurate or non occurace of event B

if this is the case we say that a OB are independet

Two events are independent if any of following holds
P LAIB P LA
P BIA P B
PLAN B PCA PCB

EI A coin is tossed three times 8 possible
outcomes are

H H H H TT T TH TH
and they are
equally likely

H H T TTT T H H H TH



A Event that H occurs on each first coin tosses
13 Event that T occurs on third toss
C Event that exactly 2 head occurs in 3 tosses

show that events A B are independent

show that events B C are dependent

A AHH HHT B HHT HTT THT TTT

HTT THT TTH

ANB HHT Bnc HTT THT

PCA 0.2S PIB O S PCC 318

PLANB 48 PCBNC 114

a PLA PCB 114 112 118 PLAN B

b PLBI PIC 112 318 3116 p BNC

Quiz1 October 31 10 40



Laws of Probability
Multiplicative Rule of Prob

Prob of intersection of the events is
PLANB PLA PCBIA

PCB PLA IB

if A B are independent PLANB D A P B

for probability PLANBNC PLANB NC
PLANB P CI ANB
PLAT PL BI A P CCL ANB

if they are independent

PLAN BACK PCA PCB PCC

PCA INAz nAz N AK PCAD PLAZIAD PLA I A NAz
PLAKIA NAZP Ak

Additive Law of Prob
Prob of union of two events A B is

PCAU B PCA TP LB P ADB

If events A B are mutually exclusive PLANB a

PCAUB P A P B in this case

PLAUBUC P AU BUCS PCA P BDC PLANBUD
PIA PCB PCC P BMC PLANB VANCD
PCA TPLBA PC P BNC PLAN B PLAN C

since ANB n Anc an BNC



If A is an event ther

PLA I PLA

Ext Abox contains 20 fuses of which s are defective If 3
of them are selected randomly without replacement What

is probability that all 3 fuses are defective

At 1st defective PLA 5170
By 1st defective P BIA 4119

73rd defective PCC ANB 3118

PLANBNC PLA PCB IA PCC IAMB
5120 X 4119 3118 1 114

Event Composition Method

1 Define experiment
2 Visualise nature of sample Identify your thinking
3 write the equasion expressing event of interest A
as to composition of two or more events using unions

intersections compliments

4 Apply additive multiplicative laws of prob te
composition obtained in step 3
S Calculate pequired prob



Three balls are drawn from a box centengg
G red 4 White S blue balls

Find prob that they are drawn in order RWB

with replacement without replacement
a with replacement

Ri PLRenWa nBz P Re PCWZIR P Bz IR Nwa

Wy PIRI PWa PIBz 61s 411s 5115

By
b without replacement

R
W

P RenWanBz P Re P WalRe PCBs RenWz

Its stars s 7By

EI Of the items produced daily by a factory yo t
comes from line I 607 from line I

line I has a defect rate of tf line has t.io

if an item is chosen randomly find prob that it

will not be defective

I item from line 1 I item from line 2

D item is defective
P D P DN CI UI P DMI PLD DI



P DII PCI PCDIII PLI
0 92 0 4 10 90 10.6 0 908


