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RANDOM EXPERIMENT

An experiment is random means that the experiment has more than one 

possible outcome and it is not possible to predict with certainty which 

outcome that will be.
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OUTCOME AND SAMPLE SPACE

A possible result of a random experiment is called its outcome for example if the 

experiment consists of tossing a coin twice, some of the outcomes are HH, HT etc.

A sample space is the set of all possible outcomes of an experiment. In fact, it is the 

universal set S for a given experiment.

The sample space for the experiment of tossing a coin twice is given by 

S = {HH, HT, TH, TT}  The sample space for the experiment of drawing a card out of a 

deck is the set of all cards in the deck.
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EVENT

An event is a subset of a sample space S.

For example, the event of drawing an ace from a deck is 

A = {Ace of Heart, Ace of Club, Ace of Diamond, Ace of Spade}
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TYPES OF EVENT

IMPOSSIBLE AND SURE EVENT : 

 φ is called an impossible event and S, i.e., the whole sample space is called a sure  

event.
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TYPES OF EVENT

SINGLE OR ELEMENTARY EVENT : If an event E has only one sample point of a 

sample space, i.e., a single outcome of an experiment, it is called a simple or 

elementary event. 
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TYPES OF EVENT

COMPOUND EVENT : If an event has more than one sample point it is called a 

compound event. 
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TYPES OF EVENT

COMPLEMENTARY EVENT :  Given an event A, the complement of A is the event 

consisting of all sample space outcomes that do not correspond to the occurrence of A. 

The complement of A is denoted by A′ or A . 

It is also called the event ‘not A’. A′ = A = S – A = {w : w ∈ S and w ∉A}
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EVENT A or B

If A and B are two events associated with same sample space, then the event ‘A or B’ is 

same as the event A ∪ B and contains all those elements which are either in A or in B 

or in both. 
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EVENT A and B

If A and B are two events associated with a sample space, then the event ‘A and B’ is 

same as the event A∩ B and contains all those elements which are common to both A 

and B. 
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EVENT A but not B ( Difference A – B )

An event A – B is the set of all those elements of the same space S which are in A but 

not in B, i.e., A – B = A ∩ B′.
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MUTUALLY EXCLUSIVE EVENTS

Two events A and B of a sample space S are mutually exclusive if the occurrence of any 

one of them excludes the occurrence of the other event. Hence, the two events A and 

B cannot occur simultaneously, and thus A∩B  = φ     (Also called Pairwise Disjoint)

Simple or elementary events of a sample space are always mutually exclusive. For 

example, the elementary events {1}, {2}, {3}, {4}, {5} or {6} of the experiment of 

throwing a dice are mutually exclusive.
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EXHAUSTIVE EVENTS
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MUTUALLY EXCLUSIVE AND EXHAUSTIVE EVENTS

If E1 , E2 , ..., En are n events of a sample space S and if Ei ∩ Ej = φ for every i ≠ j

 i.e., Ei and Ej are pairwise disjoint and                , then the events 

E1 , E2 , ... , En are called mutually exclusive and exhaustive events.

Consider the example of rolling a die. Let us define the three events as 

A = a number which is a perfect square 

B = a prime number 

C = a number which is greater than or equal to 6
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PROBABILITY OF AN EVENT

Let S be the sample space and E be an event, such that n (S) = n and n (E) = m. If each 

outcome is equally likely, then it follows that
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PROBABILITY OF AN EVENT

The probability P is a real valued function whose domain is the power set of S, i.e., P 

(S) and range is the interval [0, 1] i.e. P : P (S) → [0, 1].
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ADDITION RULE

If A and B are any two events in a sample space S, then the probability that atleast one 

of the events A or B will occur is given by
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VENN DIAGRAM: TYPE 1
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ADDITION RULE

For three events, 
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VENN DIAGRAM: TYPE 2
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VENN DIAGRAM: TYPE 2
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QUESTION
Suppose that each child born is equally likely to be a boy or a girl. Consider a family 

with exactly three children.
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QUESTION

What is the probability that a randomly chosen two-digit positive integer is a 

multiple of 3?
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QUESTION
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EXAMPLE
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EXAMPLE

Ans: (a)
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Q)
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Q)

Ans: (b)
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Q)
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Q)
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Q)
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Q)

Ans: (b)
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