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What is a Set?

* Asetis a well-defined collection of objects.

Unit 1
—{2,r,a, w}
Set Th eo ry — {Vignan, Deemed, to, be, University}

— The even integers: 2, 4, 6, ...
— The students in this class
Instructor: D Bhanu Prakash ! n

Well-Defined and Distinct Representations of Sets

e Roster Form: A ={2, 4, 6}

* Well-defined means:
* Set-builder Form: B = {x | x is even and x < 10}

Every object either belongs to the set or does not
belong, without personal opinion affecting it.

— The set of interesting movies
— The set of tall students in a class
— The set of prime numbers

* 'Distinct' means no repetition.

+ {1,2,2,3}={1,2,3}

D Bhanu Prakash, Assistant Professor,
Vignan's Foundation for Science,
Technology and Research



Quiz 1: Identify Sets

Which of the following are sets?
1. The set of all nice people

2. The letters in 'APPLE'

3. Set of largest planets

Equal and Equivalent Sets

* Equal: A =B if all elements same.

* Equivalent: A and B have same number of

elements.

D Bhanu Prakash, Assistant Professor,

Vignan's Foundation for Science,
Technology and Research

Types of Sets

Empty Set (@)
Singleton Set
Finite and Infinite Sets

Equal Sets
Subsets and Power Set

Universal Set

Question

A={x:x"2-3x+2=0}
B={2,1}
Cc={1,2,2,1,6/3}

Are A, B, C sets?
Are A, B, C related?
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Subset and Superset Quiz 2: True or False

* A C B:Everyelementof Aisin B « 1.{1,2} € 1{1,2,3}
* A CB:Aisa proper subset * 2.{5}=1{5,5}
* ADB: Aisasuperset of B * 3.0 < {a, b}

Power Set Cardinality

* P(A): Set of all subsets * Number of elements in a set
* A={1,2} > P(A)={0, {1}, {2}, {1, 2}} * n({a,b,c}) =3
*n(@)=0

D Bhanu Prakash, Assistant Professor,
Vignan's Foundation for Science,
Technology and Research 3
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Universal Set Venn Diagrams

* Set that contains all objects under discussion * Visual representation of sets
* Denoted by U * Circles inside a rectangle (Universal Set)

* A C U always

Union (A U B) Intersection (A N B)

* All elements in A or B or both * Common elements in A and B
* Venn: shaded all circles * Venn: shaded overlapping area

D Bhanu Prakash, Assistant Professor,
Vignan's Foundation for Science,
Technology and Research 4
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Difference (A - B)

Complement (A’)

* Elementsin A but notin B * Elements in Universal Set but notin A

* Venn: shaded A excluding overlap * Venn: shaded outside A

Symmetric Difference (A A B)

Quiz 3: Set Operations

* Elementsin A or B but not in both
* (A-B)U(B-A)

Given A =1{1,2,3}, B={3,4,5}:
1.AuUB="
2.AnB=7?
3.A-B="?

D Bhanu Prakash, Assistant Professor,
Vignan's Foundation for Science,
Technology and Research 5
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De Morgan’s Laws Visual: De Morgan’s Law

* (AUB)=A"NB * Use Venn diagrams to verify laws visually
« (ANB)=A"UB’

Cartesian Product (A x B) Quiz 4: Product & Cardinality

* Set of ordered pairs (a, b) * 1. If A has 3 elements, B has 2 elements, how
* A={1,2},B={x,y} > AxB= many in A x B?
{(1;X);(1;V);(2,X),(2,V)} e 2.IsAxB=BxA?

D Bhanu Prakash, Assistant Professor,
Vignan's Foundation for Science,
Technology and Research 6



8/14/25

Symbols and Notations Special Sets Symbols

1in set

A M

- notin N = the set of nonnegative integers: 0, 1, 2, ...
Z = the set of integers: ...,-2,-1,0,1, 2, ...

Q = the set of rational numbers

R = the set of real numbers

C = the set of complex numbers

N

: subset
: proper subset
:union

:intersection

c
U
N
)

: Empty set

Think & Solve Final Quiz

* letA={x € N | x< 10 and x divisible by 3}, In a class:
* B={x € N | x< 10 and x divisible by 2} - 25 students like math
* FindANnB - 20 like physics

- 10 like both

How many like only math?

D Bhanu Prakash, Assistant Professor,
Vignan's Foundation for Science,
Technology and Research 7



Final Quiz

* 1. Can @ be a subset of every set?
e 2.1s{a,b}={b,a,a}?
* 3. What is P({®})?

D Bhanu Prakash, Assistant Professor,
Vignan's Foundation for Science,
Technology and Research

Summary

Understand elements, representations
Master symbols & Venn diagrams
Practice De Morgan and set operations

Use symbols for operations and relationships.

Visual tools: Venn Diagrams, Power Sets.
Set theory is foundational in logic and math.
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