
PrOBABILITY THEORRY 

3.1.1. Introduction Historical Background 
Historically, the theory of Probability began to develop with 

the study of games of chances such as dice, cards, roulette etc. 

The origin of study or development of many theories of science 
and Mathematics lies in social or economic demand. In the 

sevententh century France, gambling was a favourite item of 

amusement. Gambler Chevalier approached the renowned 
mathematicians of that time Blaize Pascal and Pierre de Fermat 

to know certain general rules or laws to ascertain the extent of 

risk or, the opportunity of winning a trial. Thus gambling or the 

game of chance laid the foundation of a new branch of 

Mathematics, namely Probability. 

3.1.2. Probability 

Very often we come across statements as below: 

) Rahul have little chance of getting a ticket for the test 

match. 

ii) After the heavy rain of last night, the chance of holding 

the cricket match is not even 10 percent. 

(ii) In the football match the chance in favour of Mohan 

Bagan is fifty-fifty. 

iv) There may be a heavy down pour today. 

In all the four examples cited, no definite econclusion has been 
drawn, the possibility of an event has been stated and also it 
has been remarked that the possibility of occurence of any event 
is feeble, moderate or, strong, or in other words the measure or, 

degree of certainty (or, uncertainty) has been stated. That is why, 
one uses the term probability. 

Probability measures the degree that a particular event will 
occur. The chance of occurence of an event is determined by 

probability laws. 



3-2 CBCS MATHEMATICS-4-C.U. 

Probability has evolved into a science that enables us to make 

important decisions with confidence. It is a measure that 
expresses the likelyhood that an uncertain event will occur. The 

Scale of measurement of probability is between 0 and 1. The 

events with probability 0 are unlikely to occur, while those with 

probability 1 are sure to occur. 
3.1.3. Basic Terminology: 

The discussion of probability begins with the experiments in 
which outcomes are affected or determined by chance.A good 

place to begin with the study of probability through an analysis 
of experiment is to account for the possible outcomes of the 

experiments. At first, we discuss some basic terminology related 
to probability theory. 

i)Experiment : An experiment is an act which can be 
repeated under identical conditions. It results in some outcome 

or, outcomes. 

(i) Random Experiment: Random experiments are those 

experiments whose results are determined by chance, e.g., 
tossing a coin, rolling a die etc. An experiment is called Random, 
if the set of all possible outcomes is known, but the exact outcome 

cannot be predicted with certainty without performing the 

experiment. 
Each of the possible results of a random experiment is referred 

to as an outcome ; e.g., the experiment of 'tossing a coin' has 

two outcomes 'obtaining a Head (H)' and 'obtaining a Tail (T)' 

In statistics and probability, by the term 'experiment' we 
actually refer to a 'random experiment' 

Note Random' does not mean, 'haphazard', but 'something 
relaved to chance'. We call a phenomenon random, if the set of 

possible outcomes is known, but the exact outcome cannot be 

predicted with certainty. If a coin is tossed set of possible 
outcomes is H and T, but it cannot be predicted with certainty 

whether the toss will result in Head or Tail 
(ii) Trial: A particular performance of an experiment is 

called a trial. 
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(iv) Sample space, or, Event space, or, Outcome space 
In any random experiment the set of all possible outeomes is 

known as 'Sample Space' or, 'event space' or, 'outcome space 
associated with that experiment. 

Thus if E denotes the random experiment of throwing a die, 
then the event space S consists of six points, 

i.e, S = {1, 2, 3, 4, 5, 6}. 

In the random experiment of tossing a coin, the sample space 
Sis given by S= {H, T}. It is an example of discrete sample space. 

(v) Events Any outcome or outcomes of an experiment is 
called an event. It is usually denoted by the capital letters of 
the first few alphabets, viz, A, B, C, D,.. 

An event may also be defined as a collection of one or more 

elementary events characterized by some common descriptive 

features. 
In any random experiment E, any subset of its sample space 

S is an event. As for example, in throwing a die, the sample 
space S = {1, 2, 3, 4, 5, 6}; and one set of odd numbers {1, 3, 5} 

is an event. 

(vi) Exhaustive Events : In a random experiment, a set of 
events is said to be exhaustive if one of them must happen at 

every time when the experiment is performed. 

In throwing an unbiased die, the set of events {1, 2, 3, 4, 5, 6} 
form an exhaustive event. In an experiment of throwing a 

balanced (or, unbiased) die, suppose that A is the event of getting 
odd number of points on the face that shows up, B be the event 
of getting an even number. and C, the event of getting a prime 
number, then A = {1, 3, 5}, B = {2, 4, 6}, C= {2, 3, 5} 

Here, events A and B together constitute an exhaustive set 
of events, but A and C do not. Neither do B and C. 

(vii) Classification of Events : 

Events may be classified in the following seven groups 

(a) Simple or, Elementary; (b) Compound ; (c) Equally likely; 
(d) Mutually exclusive, or, Disjoint (e) Complementary; (O Nul 

mpossible; and (g) Certain or, Sure. 
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(a) Simple or, Elementary Events: An event is said to be a 
Simple event, or, an elementary event if it cannot be further 

decomposed into smaller events. 
In the random eperiment of tossing a coin, the event 'Head' 

(H) and Tail (T) are two simple events. 

(6) Compound Event: An event is said to be compound event 
if it can be further decomposed into simple events. 

For example, in throwing a die, the events 'odd face' is a 

compound event, because it can be split up into three simple 

events, 'one' (1), 'three' (3), or 'five' (5). 

Equally likely events : The elemntary events in relation 
to a given experiment are said to be equally likely, if each of 

them is as likely to occur as any other. Or, in other words, in 

any random experiment a set of events is said to be equally 

likely, if there is no reason to believe that any one of them is 

more likely to happen than the other. In case of tossing a coin 
the events Head and Tail are equally likely. In the experiment 
pf throwing a fair die, all the events 'one', 'two', 'three', 'four, 
five' and 'six' are equally likely. 

(d)Mutually Exclusive, or, Disjoint events : In any random 
experiment two events are said to be mutually exclusive, or, 
disjoint, if they can never occur simultanously. 

Two (or, more) events are mutually exchusive or disjoint, when 

no two of them can occur simultenously. 

In tossing a coin, the events 'Head' (H) and "Tail' (T) are 
mutually exclusive events. 

(e) Complementar, events: In any random experiment if A is 
any event, thef the event 'notA' is known as the complementary 
event of A. 

In tossing a coin the event 'Head' (H) is the complementary 

of the event "Tail' (T). 

Null or, Impossible event : In any random experiment an 
event is said to be a null or, an impossible event, if it can never 

happen. 
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In the experiment of throwing a die, the event 'seven' (7) 1s 

a null event. 

g) Certain or, Sure event : In any random experiment, an 

event is said to be 'certain'or, 'sure', if it always happens. 

For example, in the experiment of tossing a coin, the event 

Head or Tail' (H or T) is a certain event. 

3.1.4. Favourable Cases 

Any case 'a' is said to be a favourable case to an event A, if 
the occurence of 'a' assures the occurence of the event A. 

In the experiment of throwing a die, the event 'even face' will 

occur if the result turned up in the die be 'two', 'four' or 'six'. 

These three cases are favourable cases to the event 'even face'. 

For a certain event, all cases are favourable to it, while for 
an unpossible event, no case is favourable to it. 

3.1.5. Statistical Regularity: 

If any random experiment E be repeated N times under 

identical conditions and if N (A) denotes the number of times of 

occurence of any event A in this experiment, then 

(4)-4) 
N 

is called the frequency ratio of the event A. 

It is been found that as N ->co, the ratio f (A) tends to a 
finite limit. This tendency of stability of the frequency ratio is 

called statistical regularity. 

3.1.6. Operations with Events 
We discuss here how different events can be combined. And 

for this purpose different Operations with events will be 

discribed. 

For this purpose we shall use Venn diagram to present'aàn 
event as the set of points, where each point corresponds to a . 
particular elementary event of the experiment. 

Now, we describe union, difference, intersec tion and 
complement of the events. 


