
Random Variables and Probability Distributions
Data Science and A.I. Lecture Series

Bindeshwar Singh Kushwaha

PostNetwork Academy

Bindeshwar Singh Kushwaha (PostNetwork Academy) Random Variables and Probability Distributions 1 / 9



Introduction to Random Variables

In many experiments, we may be interested in a numerical characteristic associated with outcomes of
a random experiment.

Like the outcome, the value of such a numerical characteristic cannot be predicted in advance.

A random variable (RV) is a function that assigns a numerical value to each outcome of a random
experiment.

Consider tossing a fair die twice.

Suppose we are interested in the number of times an odd number appears.

Let X be the number of appearances of an odd number.

If a die is thrown twice, an odd number may appear:

0 times (both numbers are even).
1 time (one even, one odd).
2 times (both numbers are odd).

Here, X can take the values 0, 1, 2.

X is a variable quantity behaving randomly, so we call it a random variable.
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Sample Space and Classification of X

The sample space consists of 6× 6 = 36 outcomes.

The odd numbers are {1, 3, 5} and the even numbers are {2, 4, 6}.
Classifying the outcomes based on X :

X = 0 (Both numbers are even):

Outcomes: {(2, 2), (2, 4), (2, 6), (4, 2), (4, 4), (4, 6), (6, 2), (6, 4), (6, 6)}
Total cases: 9.

X = 1 (One odd, one even):

Outcomes: {(1, 2), (1, 4), (1, 6), (2, 1), (2, 3), (2, 5), (3, 2), (3, 4), (3, 6),
(4, 1), (4, 3), (4, 5), (5, 2), (5, 4), (5, 6), (6, 1), (6, 3), (6, 5)}
Total cases: 18.

X = 2 (Both numbers are odd):

Outcomes: {(1, 1), (1, 3), (1, 5), (3, 1), (3, 3), (3, 5), (5, 1), (5, 3), (5, 5)}
Total cases: 9.
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Probability Mass Function (PMF)

The probability mass function (PMF) gives P(X = x) for each possible value of X .

The probability formula:

P(X = x) =
Number of favorable outcomes

Total outcomes

Computing probabilities:

P(X = 0) = 9
36

= 1
4

P(X = 1) = 18
36

= 1
2

P(X = 2) = 9
36

= 1
4

Bindeshwar Singh Kushwaha (PostNetwork Academy) Random Variables and Probability Distributions 4 / 9



Probability Mass Function (PMF)

The probability mass function (PMF) gives P(X = x) for each possible value of X .

The probability formula:

P(X = x) =
Number of favorable outcomes

Total outcomes

Computing probabilities:

P(X = 0) = 9
36

= 1
4

P(X = 1) = 18
36

= 1
2

P(X = 2) = 9
36

= 1
4

Bindeshwar Singh Kushwaha (PostNetwork Academy) Random Variables and Probability Distributions 4 / 9



Probability Mass Function (PMF)

The probability mass function (PMF) gives P(X = x) for each possible value of X .

The probability formula:

P(X = x) =
Number of favorable outcomes

Total outcomes

Computing probabilities:

P(X = 0) = 9
36

= 1
4

P(X = 1) = 18
36

= 1
2

P(X = 2) = 9
36

= 1
4

Bindeshwar Singh Kushwaha (PostNetwork Academy) Random Variables and Probability Distributions 4 / 9



Probability Mass Function (PMF)

The probability mass function (PMF) gives P(X = x) for each possible value of X .

The probability formula:

P(X = x) =
Number of favorable outcomes

Total outcomes

Computing probabilities:

P(X = 0) = 9
36

= 1
4

P(X = 1) = 18
36

= 1
2

P(X = 2) = 9
36

= 1
4

Bindeshwar Singh Kushwaha (PostNetwork Academy) Random Variables and Probability Distributions 4 / 9



Probability Mass Function (PMF)

The probability mass function (PMF) gives P(X = x) for each possible value of X .

The probability formula:

P(X = x) =
Number of favorable outcomes

Total outcomes

Computing probabilities:

P(X = 0) = 9
36

= 1
4

P(X = 1) = 18
36

= 1
2

P(X = 2) = 9
36

= 1
4

Bindeshwar Singh Kushwaha (PostNetwork Academy) Random Variables and Probability Distributions 4 / 9



Probability Mass Function (PMF)

The probability mass function (PMF) gives P(X = x) for each possible value of X .

The probability formula:

P(X = x) =
Number of favorable outcomes

Total outcomes

Computing probabilities:

P(X = 0) = 9
36

= 1
4

P(X = 1) = 18
36

= 1
2

P(X = 2) = 9
36

= 1
4

Bindeshwar Singh Kushwaha (PostNetwork Academy) Random Variables and Probability Distributions 4 / 9



Probability Mass Function (PMF) Table

The PMF table is given as:

X P(X )
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Probability Mass Function (PMF) Table

The PMF table is given as:

X P(X )

0 1/4
1 1/2
2 1/4
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Cumulative Distribution Function (CDF)

The cumulative distribution function (CDF) is:

F (x) = P(X ≤ x)

It is obtained by summing probabilities from the PMF.

Computing CDF values:

F (0) = P(X ≤ 0) = P(0) = 1
4

F (1) = P(X ≤ 1) = P(0) + P(1) = 1
4
+ 1

2
= 3

4

F (2) = P(X ≤ 2) = P(0) + P(1) + P(2) = 1
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Summary

In many experiments, we are interested in a numerical characteristic that cannot be predicted in
advance.

A die is tossed twice, and X counts the number of times an odd number appears.

X takes values 0, 1, 2 based on the outcomes.

The PMF describes the probability distribution of X .

The PMF table was shown with overlay effects.

The CDF gives cumulative probabilities.

The probabilities sum to 1, ensuring a valid probability distribution.
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Thank You!
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