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 107)
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 humber 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 c 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 2 A): B contains all elements of A. (B is a superset of A)
Proper Superset (B o 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 U B): The set containing all elements that are in A or in B (or in

both).

AUuB-={x]|xeAorxeB}

Intersection (A n B): The set containing all elements that are in both A and B.
ANnB={x]|xe€eAandx e B}

Difference (A - B) or (A \ B): The set containing all elements that are in A but

not in B.
A-B={x]|xe€eAandx ¢ 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 | xeUandx ¢ A}

Symmetric Difference (A A B): The set containing all elements that are in A or

B, but not in both.

AAB=AUB -(AnB)=(A-B)u (B-A)
Key Properties & Theorems:

Commutative Laws:

AuB=BUA

ANnNB BnA

Associative Laws:
AuB)uC=AuU(BUDCQC

AnNnB)nC=An(BnNC)



Distributive Laws:
AuBnC)=(AuB)n(AuC)
AnBuC=AnB)uU((AnCQC)
Identity Laws:

Aug-=A

AnU-=A

Complement Laws:

AuA=U
AnA =29
(A) = A
@ =U
U=o9

De Morgan’s Laws:
AuB)y=AnP~B

(A n By

A u 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{1,3,5 7 9}

B=1{2 3,5, 7}

AuB-={1235 7 9

AnB={35 7

A-B={1,09

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.

A=Y 3R G AiHAT: T calRd ARl
(Sets and Set Operations: A Quick Guide)
T F4T 872

(What is a Set?)



T gy (Set) Tuse & @ R (Well-defined) faftrse aeqsit &1 darg 8, 18 3=
9 # Teh FE] AT ST gl

(A set is a well-defined collection of distinct objects, considered as an object in

its own right.)

“Tqse ¥ I IRATT” F1 31T § fF Teegar & fov ve Tase Aes (Criterion) &: g7 @AfRaa
T H & Hehdl ¢ [ $Ig [AAV a&] g @ GO § A7 61|

(“Well-defined” means there’s a clear criterion for membership: we can

definitively say whether any particular object belongs to the set.)
‘faftrse” @1 31 § & 15 o avg w7 vF @ 3fUE IR @S a6 &
(“Distinct” means that no object appears more than once in a set.)
FH=IT AT AN W 3 38R/ (A, B, C, 3nfe) gary gimar e g

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

FHTIT & Mo &1 aEJHT 1 3aga (Avyay) a1 G (Sadasya) &gl ST &l
(Objects within a set are called elements or members.)

HIIFET A AAAR W BIT 38R (@, b, ¢, 30fe) garT g Jrar g
(Elements are usually denoted by lowercase letters (a, b, c, etc.).)
HehcleT:

(Notation)

A € A a aH=Eg A & T a9 § (3, A ¥ F&RIT §)I

(@ € A: ais an element of set A (a belongs to A).)



A ¢ A a g9 A T 3a9d T8 € (@, A ¥ Fafaa a8 8)

(@ ¢ A: ais not an element of set A (a does not belong to A).)

THIT HI AR HLel & b

(Ways to Define a Set)

e (gETeneon) fafer: @elr srazrat 1 gerTer ®isas (curly braces) & #ficR Feiaey i
(Roster (Listing) Method: List all elements within curly braces®©

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

B ={a, e | o, u} (T & Fg=I)

(B ={a, e, I, 0, u} (swaron ka samuchchay))

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

3o @<l & faw, uh Tuse Yoo (Pattern) $r fadaar (Continuation) &t $fid e &
forw &dga (..) &1 3w & C = {1, 2, 3, ..} (u=iicAs quiterl &1 HH<a)

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

FHeag-fAATTT (qoiercse) fafer 3 o & MUR W FHAT H IRATNT A S 386 3add
qET FIA 8
(Set-Builder (Descriptive) Method: Define the set based on a property its

elements share©

A={x|x tF a7 e § 30 <x < 10} (¢ “A &ff x F Fq<ad § 4 F x &
A Uit § 3R X, 0 & &371 ¢ 3R 10 & Bt @)

(A ={x | xis 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 107))



B = {X | X T& 317oT TET &)

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

HecaqUl FATA:

(Important Sets)

Rerd g (¢ a1 {}): v GH=T fGHA Hg 3aad 78T &
(Empty Set (@ or {}): A set containing no elements.)

et #aeay (U): 98 aeead [Gud th iy deey & foanmdisr gt denfad sraga anfder
g1 ardiaeh gHTad I [AugaE HI gl HT Sl arell FHEIT & IR W FTaUEngds TR
ferar st =nfgeanfeul

(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.)

Tl & THR:
(Types of Sets)
aRfAT T Jawdl f1 we AT TE&ar g ¢l

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

3Ad WA HaTAT T U eld FEA g g
(Infinite Set: Contains an infinite number of elements.)

KRR Tz (A = B): e dfag R g1d ¢ Ife 3R dhae I 3 e T 3raad
gl
(Equal Sets (A = B): Two sets are equal if and only if they contain exactly the

same elements.)

3qagead (A € B): A &1 YA« 3/adq, B &1 o 3raad g1 (A, B &1 3udeey gl

S



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

of B))

3R suEATad (A € B): A, B & wF 3qmeead €, 3R A, B & streaw a8t § (oraer 39 §
5 B & &7 & &7 Us 3aud § o A 7 78 )

(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).)
yFgeag (B 2 A): B & A & @3l 3raaa gid ¢1 (B, A &1 Rdeay §)

el

(Superset (B 2 A): B contains all elements of A. (B is a superset of A))
3faa sfRweaeag (B o A): B, A & ws ftae==a &, 3k B, A & s =gt &l

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

EgFd FHTA: ol HHTaY HEYFd Bl & TG 318 H1$ 3aga 387dfwcs (Common) o &l
(Disjoint Sets: Two sets are disjoint if they have no elements in common.)
U WishaTe:

(Set Operations)

T (AU B): 9 wad EA T @M g g S A A& ar B & & (@ =t #))

(Union (A U B): The set containing all elements that are in A or in B (or in

both).)

AuB={x|xeAax e B}
(AuB={x|xeAyaxeB)}
AuB={x]|xeAorxe B}

gfeedes (A N B): a8 w=ay fSad I @el 3raad gf s A 3R B dl # &l



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

B.)

AnB={x|xeAs3RxeB}

(AnB-={x]|xe€Aaurx e B})

(AnNB={x|x€Aandx € B))

3 (A - B) ar (A \ B): g q=ad foad 9 @t 3rawa gf s A & ¢ offehd B & 6T &

(Difference (A - B) or (A \ B): The set containing all elements that are in A but

not in B.)

A-B={|x€eAs3Rrxe B}
(A-B={x]|xe Aaurx¢ B}
(A-B={x]|x€Aandx ¢ B}

@ (A): ardfIs weaa (U) & 3 @l sraaa anfAe § st A 3 @161 1 (Wrdfes aeeay &

N

amgel)

(Complement (A’): The set containing all elements in the universal set (U) that

are not in A. (Relative to a universal set))

A ={x]|xeUs3RxegA}

(A ={x| xeUaurxe¢A}

(A ={|xeUandxe¢gA}

FATAT 3’ (A A B): a5 aeeay S 9 gt srawa gt 5t A o1 B # g, after 2l & w7¢T|

(Symmetric Difference (A A B): The set containing all elements that are in A or

B, but not in both.)

AAB=(AUB)-(AnB)=(A-B)u(@B-A)



qET 707 3R 9A:
(Key Properties & Theorems)
FHAREAT fagA (Commutative Laws):

AuUB

BuA

ANnNB

BnA
agayd A (Associative Laws):
AuB)uC=Au(BUQOQC

(AnB)ynC

An (B nC)
faaxor fa# (Distributive Laws):
AuBnC)=(AuB)n(AuC
AnBuUC)=(AnB)u(AnCQC)
dcaAs fagA (Identity Laws):
Aug=A

AnU=A

& @@ (Complement Laws):

AUuA =U
AnA =g
(A = A
@ = U
U=go

g AT & faga (De Morgan’s Laws):



(A U BY

A nB

(A n By

AU B
3« 3@ (Venn Diagrams):

THeadl @ g2 gldfaftea (Visual representations), 3m#dR W T I=d (rectangle) &
TR g (circles) &1 3UANT ST (WS Ty 1 gfafAftiea #wem) | waeaa w@fFanst ik
gaul & gl & forw 3gaef

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

relationships.)

37T

S

(Applications)

A=Y 3R oy Aihae i@ # Aifde &
(Sets and set operations are fundamental in©
afOTd (deh, THTGAT, IH RAgwid)

(Mathematics (logic, probability, graph theory))

FYY TAAET (ST, ST FIHAY, TodilRGH:

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

(Statistics)

KB IEED]

(Engineering)

& Siiaet (STt cTafeud Ta, a3l 1 efihed FTa)



(Everyday Life (organizing information, classifying objects))
3cleluT:

(Example)

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

A={1,35 7 9

B ={2 3,5, 7}

AuB-={1235 7 9

AnB-={3 5 7

A-B=1{1,29}

B-A={2}

A = {2, 4, 6, 8, 10}



