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Probability and Probability distribution 
 

Probability is the measure of uncertainty of any event (any phenomenon happened or 

bound to happen). Before we dive into the world of understanding the concept of 

Probability through the various formulas involved to calculate it, we need to understand 

few crucial terms or make ourselves familiar with the terminology associated with the 

Probability. 

• Experiment: Any phenomenon like rolling a dice, tossing a coin, drawing a card 
from a well-shuffled deck, etc. 

• Outcome: The Result of any event; like number appearing on a dice, side of a 
coin, drawn out card, etc. 

• Sample Space: The set of all possible outcomes. 

• Event: Any combination of possible outcomes or the subset of sample space; like 
getting an even number on rolled dice, getting a head/tail on a flipped coin, drawing 
out a king/queen/ace of any suit. 

• Probability Function: A function giving the probability for each outcome. 



 

Probability Formulas 

Probability = (Number of a Favourable outcome) / (Total number of outcomes) 

                    P = n (E) / n (S) 

Where P is the probability, E is the event and S is the sample space. Now, let’s looks at 
some very common examples. 

Example 1: Probability of getting an even number on rolling a dice once. 
Solution: Sample Space (S) = {1, 2, 3, 4, 5, 6} 
Event (E) = {2, 4, 6} 
Therefore, n (S) = 6 and n (E) = 3 
Putting this in the probability formula, we get: 
P = 3 / 6 = 1 / 2 = 0.5 
This means, that the chances of getting an even number upon rolling a dice is 0.5 

Example 2: Probability of getting HEAD at least once on tossing a coin twice. 

Solution: Sample Space (S) = {HH, HT, TH, TT}; where H denotes Head and T denotes 

Tail. 

Event (E) = {HH, HT, TH} 

Therefore, Therefore, n (S) = 4 and n (E) = 3 

Putting this in the probability formula, we get: 

P = 3 / 4 = 0.75 



This means, that the chances of getting at least one HEAD on tossing a coin twice are 

0.75 

 

Odds in Favour of the Event 

Odds in the favor of any event is the ratio of the number of ways that an outcome can 

occur to the number of ways it cannot occur.  

Important Probability Formulas 

I. Event (A OR B) 

Also given by P (A U B) = P (A) + P (B) – P (A ∩ B) 

If A & B are two mutually exclusive events then P (A ∩ B) = 0 and P (A U B) = P (A) + P 
(B). For example, 

A = {Numbers greater than or equal to 4 in a dice roll} = {4, 5, 6} 
B = {Numbers lesser than or equal to 4 in a dice roll} = {1, 2, 3, 4} 
Thus, (A U B) = P (A) + P (B) = {1, 2, 3, 4, 5, 6} 

II. Event (A AND B) 

Also given by P (A ∩ B) = P (A) . P (B) 

It gives the common elements that form the individual subsets of events A and B. For 
example, 

A = {Numbers greater than or equal to 4 in a dice roll} = {4, 5, 6} 
B = {Numbers lesser than or equal to 4 in a dice roll} = {1, 2, 3, 4} 
Thus, (A ∩ B) = P (A) . P (B) = {4} 

III. Event (A but NOT B) 

For example, 
A = {Numbers greater than or equal to 4 in a dice roll} = {4, 5, 6} 
B = {Numbers lesser than or equal to 4 in a dice roll} = {1, 2, 3, 4} 
Thus, (A but NOT B) = A – B = {1, 2, 3}; elements common in A and B get eliminated from 
A. 



IV. Event (B but NOT A) 

For example, 
A = {Numbers greater than or equal to 4 in a dice roll} = {4, 5, 6} 
B = {Numbers lesser than or equal to 4 in a dice roll} = {1, 2, 3, 4} 
Thus, (B but NOT A) = B – A = {5, 6}; elements common in A and B get eliminated from B. 

V. Event (NOT A) 

The probability of occurrence of an event – P(A) then the probability of non-occurrence of 
the same event is P(A’). Some probability formulas based on them are as follows: 

• P(A.A’) = 0 

• P(A.B) + P (A’.B’) = 1 

• P(A’B) = P(B) – P(A.B) 

• P(A.B’) = P(A) – P(A.B) 

• P(A+B) = P(AB’) + P(A’B) + P(A.B) 

VI. Conditional Probability 

P (B/A): Probability (conditional) of event B when event A has occurred. 
P (A/B): Probability (conditional) of event A when event B has occurred. 
P (A ∩ B) = P (A) . P (B/A) 

These are some of the formulas that will help you solve mathematical problems on 
Probability. 

Solved examples for You 

Question: Find the probability of getting an even number greater than or equal to 4 in a 
dice roll. 

Solution: Sample space (S) = {1, 2, 3, 4, 5, 6} and E = {4, 6} 
P (E) = n (E) / n (S) 
= 2 / 6 
P (E) = 1 / 3 

Question: Find the probability of getting at least one HEAD in a double coin toss. 



Solution: S = {HH, HT, TH, TT} 
E = {HH, TH, HT} 
P (E) = n (E) / n(S) 
So, P (E) = 3 / 4 

probability distribution 

In probability theory and statistics, a probability distribution is a mathematical function 

that provides the probabilities of occurrence of different possible outcomes in an 

experiment.[1][2] In more technical terms, the probability distribution is a description of a 

random phenomenon in terms of the probabilities of events.[3] For instance, if the 

random variable X is used to denote the outcome of a coin toss ("the experiment"), then 

the probability distribution of X would take the value 0.5 for X = heads, and 0.5 for X = 

tails (assuming the coin is fair). Examples of random phenomena can include the results 

of an experiment or survey. 

A probability distribution is specified in terms of an underlying sample space, which is 

the set of all possible outcomes of the random phenomenon being observed. The 

sample space may be the set of real numbers or a set of vectors, or it may be a list of 

non-numerical values; for example, the sample space of a coin flip would be {heads, 

tails}. 

Probability distributions are generally divided into two classes. A discrete probability 

distribution (applicable to the scenarios where the set of possible outcomes is discrete, 

such as a coin toss or a roll of dice) can be encoded by a discrete list of the probabilities 

of the outcomes, known as a probability mass function. On the other hand, a continuous 

probability distribution (applicable to the scenarios where the set of possible outcomes 

can take on values in a continuous range (e.g. real numbers), such as the temperature 

on a given day) is typically described by probability density functions (with the 

probability of any individual outcome actually being 0). The normal distribution is a 

commonly encountered continuous probability distribution. More complex experiments, 

such as those involving stochastic processes defined in continuous time, may demand 

the use of more general probability measures. 

A probability distribution whose sample space is one-dimensional (for example real 

numbers, list of labels, ordered labels or binary) is called univariate, while a distribution 

whose sample space is a vector space of dimension 2 or more is called multivariate. A 

univariate distribution gives the probabilities of a single random variable taking on 

various alternative values; a multivariate distribution (a joint probability distribution) 

gives the probabilities of a random vector – a list of two or more random variables – 



taking on various combinations of values. Important and commonly encountered 

univariate probability distributions include the binomial distribution, the hypergeometric 

distribution, and the normal distribution. The multivariate normal distribution is a 

commonly encountered multivariate distribution. 

 

Assignments: 

a) What is probability in Statistics? Explain the Probability function with diagram? 

b) Illustrate important probability formulas with example? 

c) What is probability distribution? How it can be underline in sample space? 

d) What are the various types of probability distribution?  


