
 

 

Sets and Set Operations: A Quick Guide 

What is a Set? 

A set is a well-defined collection of distinct objects, considered as an object in 
its own right. 

“Well-defined” means there’s a clear criterion for membership: we can 
definitively say whether any particular object belongs to the set. 

“Distinct” means that no object appears more than once in a set. 

Sets are typically denoted by uppercase letters (A, B, C, etc.). 

Objects within a set are called elements or members. 

Elements are usually denoted by lowercase letters (a, b, c, etc.). 

Notation: 

A ∈ A: a is an element of set A (a belongs to A). 

A ∉ A: a is not an element of set A (a does not belong to A). 

Ways to Define a Set: 

Roster (Listing) Method: List all elements within curly braces: 

A = {1, 2, 3, 4, 5} 

B = {a, e, I, o, u} (set of vowels) 

For infinite sets, use ellipses (…) to indicate a continuation of a clear pattern: C 
= {1, 2, 3, …} (set of positive integers) 



Set-Builder (Descriptive) Method: Define the set based on a property its 
elements share: 

A = {x | x is an even integer and 0 < x < 10} (Read as “A is the set of all x 
such that x is an even integer and x is greater than 0 and less than 10”) 

B = {x | x is a prime number} 

Important Sets: 

Empty Set (∅ or {}): A set containing no elements. 

Universal Set (U): The set containing all possible elements under consideration 
in a particular context. The contents of the universal set must be carefully 
defined depending on the problem being addressed. 

Types of Sets: 

Finite Set: Contains a finite number of elements. 

Infinite Set: Contains an infinite number of elements. 

Equal Sets (A = B): Two sets are equal if and only if they contain exactly the 
same elements. 

Subset (A ⊆ B): Every element of A is also an element of B. (A is a subset of 
B) 

Proper Subset (A ⊂ B): A is a subset of B, and A is not equal to B (meaning 
B has at least one element that A doesn’t). 

Superset (B ⊇ A): B contains all elements of A. (B is a superset of A) 

Proper Superset (B ⊃ A): B is a superset of A, and B is not equal to A. 

Disjoint Sets: Two sets are disjoint if they have no elements in common. 



Set Operations: 

Union (A ∪ B): The set containing all elements that are in A or in B (or in 
both). 

A ∪ B = {x | x ∈ A or x ∈ B} 

Intersection (A ∩ B): The set containing all elements that are in both A and B. 

A ∩ B = {x | x ∈ A and x ∈ B} 

Difference (A – B) or (A \ B): The set containing all elements that are in A but 
not in B. 

A – B = {x | x ∈ A and x ∉ B} 

Complement (A’): The set containing all elements in the universal set (U) that 
are not in A. (Relative to a universal set) 

A' = {x | x ∈ U and x ∉ A} 

Symmetric Difference (A Δ B): The set containing all elements that are in A or 
B, but not in both. 

A Δ B = (A ∪ B) – (A ∩ B) = (A – B) ∪ (B – A) 

Key Properties & Theorems: 

Commutative Laws: 

A ∪ B = B ∪ A 

A ∩ B = B ∩ A 

Associative Laws: 

(A ∪ B) ∪ C = A ∪ (B ∪ C) 

(A ∩ B) ∩ C = A ∩ (B ∩ C) 



Distributive Laws: 

A ∪ (B ∩ C) = (A ∪ B) ∩ (A ∪ C) 

A ∩ (B ∪ C) = (A ∩ B) ∪ (A ∩ C) 

Identity Laws: 

A ∪ ∅ = A 

A ∩ U = A 

Complement Laws: 

A ∪ A’ = U 

A ∩ A’ = ∅ 

(A’)’ = A 

∅’ = U 

U’ = ∅ 

De Morgan’s Laws: 

(A ∪ B)’ = A’ ∩ B’ 

(A ∩ B)’ = A’ ∪ B’ 

Venn Diagrams: 

Visual representations of sets, typically using circles within a rectangle 
(representing the universal set). Helpful for illustrating set operations and 
relationships. 

Applications: 

Sets and set operations are fundamental in: 



Mathematics (logic, probability, graph theory) 

Computer Science (databases, data structures, algorithms) 

Statistics 

Engineering 

Everyday Life (organizing information, classifying objects) 

Example: 

Let U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} 

A = {1, 3, 5, 7, 9} 

B = {2, 3, 5, 7} 

A ∪ B = {1, 2, 3, 5, 7, 9} 

A ∩ B = {3, 5, 7} 

A – B = {1, 9} 

B – A = {2} 

A’ = {2, 4, 6, 8, 10} 

This note provides a concise overview of sets and set operations. For a deeper 
understanding, consult a textbook on discrete mathematics or set theory. 

 

समुच्चय और समुच्चय संक्रियाएं: एक त्वररत मार्गदर्शगका 

(Sets and Set Operations: A Quick Guide) 

समुच्चय क्या है? 

(What is a Set?) 



एक समुच्चय (Set) स्पष्ट रूप से पररभाषित (Well-defined) षवर्शष्ट वस्तुओं का संग्रह है, जिसे अपने 
आप में एक वस्तु माना िाता है। 

(A set is a well-defined collection of distinct objects, considered as an object in 
its own right.) 

“स्पष्ट रूप से पररभाषित” का अर्ग है क्रक सदस्यता के र्िए एक स्पष्ट मानदंड (Criterion) है: हम ननजचचत 
रूप से कह सकते हैं क्रक कोई षवशेि वस्तु समुच्चय से संबंधित है या नह ं। 

(“Well-defined” means there’s a clear criterion for membership: we can 
definitively say whether any particular object belongs to the set.) 

“षवर्शष्ट” का अर्ग है क्रक कोई भी वस्तु समुच्चय में एक स ेअधिक बार ददखाई नह ं देती। 

(“Distinct” means that no object appears more than once in a set.) 

समुच्चय को आमतौर पर बडे अक्षरों (A, B, C, आदद) द्वारा दशागया िाता है 

(Sets are typically denoted by uppercase letters (A, B, C, etc.).) 

 

समुच्चय के भीतर की वस्तुओं को अवयव (Avyay) या सदस्य (Sadasya) कहा िाता है। 

(Objects within a set are called elements or members.) 

अवयवों को आमतौर पर छोटे अक्षरों (a, b, c, आदद) द्वारा दशागया िाता है। 

(Elements are usually denoted by lowercase letters (a, b, c, etc.).) 

संकेतन: 

(Notation) 

 

A ∈ A: a समुच्चय A का एक अवयव है (a, A से संबंधित है)। 

(a ∈ A: a is an element of set A (a belongs to A).) 



A ∉ A: a समुच्चय A का अवयव नह ं है (a, A से संबंधित नह ं है)। 

(a ∉ A: a is not an element of set A (a does not belong to A).) 

समुच्चय को पररभाषित करने के तर के: 

(Ways to Define a Set) 

रोस्टर (सूचीकरण) षवधि: सभी अवयवों को घंुघरािे कोष्ठक (curly braces) के भीतर सूचीबद्ि करें: 

(Roster (Listing) Method: List all elements within curly braces☺ 

A = {1, 2, 3, 4, 5} 

B = {a, e, I, o, u} (स्वरों का समुच्चय) 

(B = {a, e, I, o, u} (swaron ka samuchchay)) 

(B = {a, e, I, o, u} (set of vowels)) 

अनंत समुच्चयों के र्िए, एक स्पष्ट पैटनग (Pattern) की ननरंतरता (Continuation) को इंधर्त करने के 

र्िए द घगवतृ्त (...) का उपयोर् करें: C = {1, 2, 3, …} (िनात्मक पूणाांकों का समुच्चय) 

(For infinite sets, use ellipses (…) to indicate a continuation of a clear pattern: 
C = {1, 2, 3, …} (set of positive integers)) 

समुच्चय-ननमागता (वणगनात्मक) षवधि: उन रु्णों के आिार पर समुच्चय को पररभाषित करें िो उसके अवयव 
साझा करते हैं: 

(Set-Builder (Descriptive) Method: Define the set based on a property its 
elements share☺ 

A = {x | x एक सम पूणाांक है और 0 < x < 10} (पढे “A सभी x का समुच्चय है िैसे क्रक x एक 

सम पूणाांक है और x, 0 से बडा है और 10 से छोटा है”) 

(A = {x | x is an even integer and 0 < x < 10} (Read as “A is the set of all x 
such that x is an even integer and x is greater than 0 and less than 10”)) 



B = {x | x एक अभाज्य संख्या है} 

(B = {x | x is a prime number}) 

महत्वपूणग समुच्चय: 

(Important Sets) 

ररक्त समुच्चय (∅ या {}): एक समुच्चय जिसमें कोई अवयव नह ं हैं। 

(Empty Set (∅ or {}): A set containing no elements.) 

सावगत्रिक समुच्चय (U): वह समुच्चय जिसमें एक षवशेि सदंभग में षवचारािीन सभी संभाषवत अवयव शार्मि 
हैं। सावगत्रिक समुच्चय की षवियवस्तु को हि की िाने वाि  समस्या के आिार पर साविानीपूवगक पररभाषित 

क्रकया िाना चादहएचादहएl 

(Universal Set (U): The set containing all possible elements under consideration 
in a particular context. The contents of the universal set must be carefully 
defined depending on the problem being addressed.) 

समुच्चयों के प्रकार: 

(Types of Sets) 

पररर्मत समुच्चय: अवयवों की एक सीर्मत संख्या होती है। 

(Finite Set: Contains a finite number of elements.) 

अनंत समुच्चय: अवयवों की एक अनंत संख्या होती है। 

(Infinite Set: Contains an infinite number of elements.) 

बराबर समुच्चय (A = B): दो समुच्चय बराबर होते हैं यदद और केवि यदद उनमें त्रबल्कुि समान अवयव 
हों। 

(Equal Sets (A = B): Two sets are equal if and only if they contain exactly the 
same elements.) 

उपसमुच्चय (A ⊆ B): A का प्रत्येक अवयव, B का भी अवयव है। (A, B का उपसमुच्चय हैl 



(Subset (A ⊆ B): Every element of A is also an element of B. (A is a subset 
of B)) 

उधचत उपसमुच्चय (A ⊂ B): A, B का एक उपसमुच्चय है, और A, B के बराबर नह ं है (जिसका अर्ग है 

क्रक B में कम से कम एक अवयव है िो A में नह ं है)। 

(Proper Subset (A ⊂ B): A is a subset of B, and A is not equal to B (meaning 
B has at least one element that A doesn’t).) 

अधिसमुच्चय (B ⊇ A): B में A के सभी अवयव होते हैं। (B, A का अधिसमुच्चय है) 

(Superset (B ⊇ A): B contains all elements of A. (B is a superset of A)) 

उधचत अधिसमुच्चय (B ⊃ A): B, A का एक अधिसमुच्चय है, और B, A के बराबर नह ं हैl 

(Proper Superset (B ⊃ A): B is a superset of A, and B is not equal to A.) 

असंयुक्त समुच्चय: दो समुच्चय असंयुक्त होते हैं यदद उनमें कोई अवयव उभयननष्ठ (Common) न हो। 

(Disjoint Sets: Two sets are disjoint if they have no elements in common.) 

समुच्चय संक्रियाएं: 

(Set Operations) 

संघ (A ∪ B): वह समुच्चय जिसमें वे सभी अवयव हों िो A में हैं या B में हैं (या दोनों में)। 

(Union (A ∪ B): The set containing all elements that are in A or in B (or in 
both).) 

A ∪ B = {x | x ∈ A या x ∈ B} 

(A ∪ B = {x | x ∈ A ya x ∈ B}) 

(A ∪ B = {x | x ∈ A or x ∈ B}) 

प्रनतच्छेदन (A ∩ B): वह समुच्चय जिसमें वे सभी अवयव हों िो A और B दोनों में हों। 



(Intersection (A ∩ B): The set containing all elements that are in both A and 
B.) 

A ∩ B = {x | x ∈ A और x ∈ B} 

(A ∩ B = {x | x ∈ A aur x ∈ B}) 

(A ∩ B = {x | x ∈ A and x ∈ B}) 

अंतर (A – B) या (A \ B): वह समुच्चय जिसमें वे सभी अवयव हों िो A में हैं िेक्रकन B में नह ं हैं। 

(Difference (A – B) or (A \ B): The set containing all elements that are in A but 
not in B.) 

A – B = {x | x ∈ A और x ∉ B} 

(A – B = {x | x ∈ A aur x ∉ B}) 

(A – B = {x | x ∈ A and x ∉ B}) 

पूरक (A’): सावगत्रिक समुच्चय (U) में वे सभी अवयव शार्मि हैं िो A में नह ं हैं। (सावगत्रिक समुच्चय के 

सापेक्षl) 

(Complement (A’): The set containing all elements in the universal set (U) that 
are not in A. (Relative to a universal set)) 

A' = {x | x ∈ U और x ∉ A} 

(A’ = {x | x ∈ U aur x ∉ A}) 

(A’ = {x | x ∈ U and x ∉ A}) 

समर्मत अंतर (A Δ B): वह समुच्चय जिसमें वे सभी अवयव हों िो A या B में हैं, िेक्रकन दोनों में नह ं। 

(Symmetric Difference (A Δ B): The set containing all elements that are in A or 
B, but not in both.) 

A Δ B = (A ∪ B) – (A ∩ B) = (A – B) ∪ (B – A) 



मुख्य रु्ण और प्रमेय: 

(Key Properties & Theorems) 

िमषवननमेय ननयम (Commutative Laws): 

A ∪ B = B ∪ A 

A ∩ B = B ∩ A 

साहचयग ननयम (Associative Laws): 

(A ∪ B) ∪ C = A ∪ (B ∪ C) 

(A ∩ B) ∩ C = A ∩ (B ∩ C) 

षवतरण ननयम (Distributive Laws): 

A ∪ (B ∩ C) = (A ∪ B) ∩ (A ∪ C) 

A ∩ (B ∪ C) = (A ∩ B) ∪ (A ∩ C) 

तत्समक ननयम (Identity Laws): 

A ∪ ∅ = A 

A ∩ U = A 

पूरक ननयम (Complement Laws): 

A ∪ A’ = U 

A ∩ A’ = ∅ 

(A’)’ = A 

∅’ = U 

U’ = ∅ 

डी मॉर्गन के ननयम (De Morgan’s Laws): 



(A ∪ B)’ = A’ ∩ B’ 

(A ∩ B)’ = A’ ∪ B’ 

वेन आरेख (Venn Diagrams): 

समुच्चयों का दृचय प्रनतननधित्व (Visual representations), आमतौर पर एक आयत (rectangle) के 

भीतर वतृ्त (circles) का उपयोर् करना (सावगत्रिक समुच्चय का प्रनतननधित्व करना)। समुच्चय संक्रियाओं और 
संबंिों को दशागने के र्िए उपयोर्ी। 

(Visual representations of sets, typically using circles within a rectangle 
(representing the universal set). Helpful for illustrating set operations and 
relationships.) 

अनुप्रयोर्: 

(Applications) 

समुच्चय और समुच्चय संक्रियाएं ननम्नर्िखखत में मौर्िक हैं: 

(Sets and set operations are fundamental in☺ 

र्खणत (तकग , संभावना, ग्राफ र्सद्िांत) 

(Mathematics (logic, probability, graph theory)) 

कंप्यूटर षवज्ञान (डेटाबेस, डेटा संरचनाएं, एल्र्ोररदम: 

(Computer Science (databases, data structures, algorithms)) 

सांजख्यकी 

(Statistics) 

अर्भयांत्रिकी 

(Engineering) 

दैननक िीवन (िानकार  व्यवजस्र्त करना, वस्तुओं को वर्ीकृत करना) 



(Everyday Life (organizing information, classifying objects)) 

उदाहरण: 

(Example) 

मान ि जिए U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} 

A = {1, 3, 5, 7, 9} 

B = {2, 3, 5, 7} 

A ∪ B = {1, 2, 3, 5, 7, 9} 

A ∩ B = {3, 5, 7} 

A – B = {1, 9} 

B – A = {2} 

A’ = {2, 4, 6, 8, 10} 

 

 

 

 

 


