Sets

Introduction

A set is a well-defined collection of distinct objects called elements. Sets are one of the fundamental
concepts in mathematics and form the basis for many advanced topics such as relations, functions,
probability, and algebra. They help in organizing and representing data systematically.

What is a Set?

Definition

A set is a collection of well-defined objects.
Examples:

* Set of natural numbers: {1, 2, 3, 4, ...}
* Set of vowels: {a, e, i, 0, u}

Each object in a set is called an element or member of the set.

Representation of Sets

Methods of Representation

Sets can be represented in two ways:

* Roster (Tabular) Form: Elements are listed inside curly brackets.

* Example: A={2, 4, 6, 8}
+ Set-Builder Form: Elements are described using a property.

* Example: A={x: x is an even natural number less than 10}

Types of Sets

Different Kinds of Sets

Important types of sets are:

* Empty (Null) Set: A set with no elements. (@)

* Singleton Set: A set containing only one element.

* Finite Set: A set with a limited number of elements.
* Infinite Set: A set with unlimited elements.



+ Equal Sets: Sets having exactly the same elements.
+ Equivalent Sets: Sets having the same number of elements.
* Universal Set: The set containing all elements under consideration.

Subsets

Subset and Proper Subset

Aset Ais a subset of B if every element of A belongs to B.

*Symbol:AS B

If AS Band A # B, then Ais called a proper subset of B.

Power Set

Power Set of a Set

The power set of a set is the collection of all possible subsets of that set.
If a set contains n elements, then the number of subsets is:

2n

Operations on Sets

Basic Operations

Union (A U B): Contains all elements of A and B.
Intersection (A N B): Contains only the common elements of A and B.
Difference (A - B): Contains elements present in A but not in B.

Complement (A'): Contains elements of the universal set that are not in A.

Venn Diagrams

Graphical Representation

A Venn Diagram is used to represent sets and their relationships using circles inside a rectangle
representing the universal set.



It helps in understanding:

* Union

* Intersection
« Difference

« Complement

Important Laws of Sets

Basic Laws

Some important laws are:

* Commutative Law
* Associative Law

* Distributive Law

« Identity Law

* De Morgan's Laws

These laws simplify set operations and solve mathematical problems.

Applications of Sets

Uses of Sets

Sets are used in:

« Mathematics

* Probability

* Statistics

» Computer Science

+ Database Management
* Logical Reasoning

Key Points

* A set is a well-defined collection of distinct elements.

* Sets are represented in roster form and set-builder form.

« Important operations include union, intersection, difference, and complement.
* Every set has several subsets and one power set.

* Venn diagrams help represent set operations visually.

* Sets form the foundation of many mathematical concepts.



Chapter Summary

The chapter introduces the concept of sets, their representation, types, subsets, power sets, and
operations such as union, intersection, difference, and complement. Venn diagrams provide a visual
understanding of these operations. Sets are widely used in mathematics and many other fields for
organizing and analyzing information.
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