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1. Set

A well-defined list or collection of things is called a Set.

Sets are gencrally expressed by capital letters of English
alphabet A,B,C,... etc. and their elements are

expressed by small letters a, b, ¢, d, x, y etc.

If a is an element of a set 4 and b is not an
element of a set B. then symbolically we

writeitasa € A,b ¢ B.




2. Representation of a Set

Roster Form: In this form a set is represented by listing all
or some of its elements. The clements are separated by
commas and enclosed in curly brackets {}

Set Builder Form: In this form we use a letter x to represent

an arbitrary element, write specific properties say P(x),
satisfied by elements of the set and the set is represented
as

{x| P(x)}or{x:P(x)}

el .



Set of natural numbers

Set of whole numbers

Set of integers

Set of rational numbers




Set of irrational numbers

Set of real numbers

Set of Complex numbers




3. Void Set or Null Set

If a set has no element, then it is called a void
or null set and it is expressed as ¢ or {}




Finite and Infinite Sets
A set whith is cither empty or has a tinite
number of difigent elements is called a finite

set and aset which is not finte is called an in
finite set.

In a linite set A , the number ol its different
elements is called its order and it is
expressed as




(i) Foreveryset A, n(A) = 0andn(4) € W.
(ii) f n(A) = 1, then A is called singleton set.
Example. A = |x|x € Z, |x| < 2




Equal and Equivalent Sets

Two sets A and B are said to be equal sets if
every element of A is in B and every element
of BisinA

A=B&©xe€EA=>x€EBANXEB=>xcA

Two finite sets A and B are said to be
equivalent sets.

(A~ B) if they have equal number of



Subset

If every elemen of aset Aisin B, then A is
acalida subset of B which is erpresed as

1.ACB

Hence

AcB&xeA=>x€B




If it is a subset of B, the B s said to bea smper
set of A Funtherif A € B but A # B thenitis
called a proper substi of B.




Property of Subset
Forainysets A, B, C
()AcCA

(ii)pc A

(il A=B< A€BABCA
(v VAcCcBABc(C=>AcC(C




Intervals as Infinite Subsets of R
(i) Closed Interval:
la,b] ={x|x€ER a<x<b}
(ii) Open Interval:
(a,b)or]a,b|={x|x€R a<x < b}
(ili) Semi-open (closed) Interval:

(a,b] ={x|x€R a< x<b}
la,b)={x|xeERa<x<




Interval (—oo,0) represents the set of real
numbers R or real line.

eThe number (b — a) is called the length of
any of the abowe intertals.




Power Set

The set of all subsets of a set A is called the
Power set of A and symbolically it is
expressed as

Hence

P(A) or 24
P(A) ={X| X c A}

\ \




Further if A is a finte set of order n, then it can
be easily seen that the number of all subsets
of Ais2" andson(P(A4)) = 2™.

Hence

n(A) =n = Total number of subsets of A = 2"
=>n(P(A) =2"n(P(A) =1




Properties of Union and
Intersection Opcrations

If A,B,C are any three sets, then
L AUA=A
mAnA=A}
LAUP=A
D406 = )
AuU=U
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waus=8BU A} (Commutativity)

M anB=Bna
(VV(AUB)UC = AU (B U C)(Associativity)

(ANB)NC=An(BNC(C)
(vii AUBNC)=(AUB)N(AUC) &N
(BUC)=(ANnB)U(ANnC(C)}
Mi)AcAUB,BcAUB}
ANBcAANBCRB




Complement of a Set

Let A be asubset of auniversal set U, then the
set U — A is called the complement set of A

and itis denoted by A’ or A°.

hus
A ={x|xeUux¢&A}
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Properties of Product of Sets

If A,B,C,D are any sets, then following
properties can easily be established:

(i) n(AXB) =n(A) -n(B), where A, B are
finite sets.

NN

i) AXB=¢p=>A=¢orB =¢
(il AXB#BXA

-
» L]
: AN} 7 7» 2 — AP N\ L 4
-~ -"'/ : rr I | |
. - .-" ) y ;
" ]

l




(VijAX(BNC)=(AXB)nNn(AxC)
(VilAX(B—C)=(AXB)—(AXC()
(Vi) AcB=>AxA=(AxXB)Nn (B xA)
(ixYAcB,CcD=(AxXC)c (BXxD)
(X)AXB)N(CxD)=(AnC)Xx (BnD)




Cartesian Product of Sets

The cartesian product A X B of two sets A, B
Is the set of all those ordered pairs in which
first element belongs to A and second
element belongs to B. Thus

In particular

AXB={(ab)|la€ADbE B}
A’=AxA={(ab)|abeA
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Q.IfA = {1,3}, B = {0, 2,4}, then

X — '0 ) '2,
4x8 (), 012
A% =




Some Properties of Difference
A and Complement Sets
\,2

ﬁ""{n 5/5} If A, B, C are any sets, then
8={ a ,6},8}(i)A—A=¢,A—¢=A,¢—A=¢
H;&=i\.2} (lA—BcAB—-—ACB

—J {#H)(A-B)UB=AUB

:B'P(‘:{Q);'{-'& (i¥(A-B)NB =20
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(vi(A—-B)—-C+A—-(B-0)
~ ={I,9.;5,'15,6} (vil(A—B)N(B—A) =¢
{2 ), g3} wiig' =U,U =¢

A-p=Liapp WU =4 g $2463 4 el
15-‘-\:{{:1} @AVA=T= R {1,385} {l 319,5,55

(xi)ANnA =¢

(pl-B) N (2-A)= ?u (xil)AcB=B cA Q\f\ F\ {'}
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(xv)A—-(BUC)=A—-B)Nn(4A-0)

(xvi)A— (BNC)=(A—B)U (A-0)

(AUB)’ =A’nB’}
(AnB) =A"UB'’

(xvii)




A2B

Properties of
Difference Operation

If A, B, C are any sets, then

() AAA=¢ v

(ii) AAgp = A
(ilAAB=BAA

(iv)A A (BAC) = (AAB)AC
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Note: For any two sets A, B, sets (A4 —
B), (B — A) and A N B are disjoint sels,




Relation — Let A and B be two sets. Then a

Relatlor]_E_ from set A to set B is a subset of
A X B.ThenRisarelationfromAtoB > R C

AXB.




= If A and B are finite sets of Order m and n
Respectively, then the number of subset of
AXBis2™M?

Hence

Total number of Relation defined
. O@"% fromAto B = 2™". N=0(2):=23
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Domain — The set of all first elements of
@mom Codowm\o ordered pair in relation R fromaset AtosetB

R —
is called Domain of R.

otb firct elemant

G .dimenRange — The set of all second element in

Oul)'( 24),(3) Relation R from set A to set B.

—= The whole set B is called co-domain of

Rmﬁf 3("“ ) relation R.
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Trivial Relation on a Set

The following two relations are called trivial
relations which are defined as follows:

(i) Void (or Empty) Relation:

A relation R defined on as set A is called its

void or empty relation ifi.e., if no

element of A is related to any element of A.

oV \ L



(if) Universal Relation:

A relation R defined on a set A is called its
universal relation, if you R =A4 X A4, i.e., if
every element of A isrelated to every element
of A.




Inverse Relation
R!'={(b,a)l (a b) € R}
Obviously

(:(2 WW‘B& (i) (a,b) €ER & (b,a) € R
l

(ij) domain of R~! =range of R

-\
Q . (?' Q{ % (iii) range of R~1 =Q domain of R
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