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Let A and B be two sets. If every element of A is an
element of B,then A is called a subset of B and
written as AcB or BoA(read as ‘A’ is contained in
‘B’ or ‘B contains A"). B is called superset of A.
Note:

A set is collection of well-defined distinguished objects. The sets are
usually denoted by capital letters A, B, C etc., and the members or
elements of the set are denoted by lower case letters a, b, ¢ etc.., If x is

. fitself The number of elements in a finite set is a member of the set A, we write x €A (read as ‘X" belongs to A) and if
1. EVGI:y set is a subset and superset of itself. represented by n (A), known as cardinal x is not a member of set A, we write x ¢A(read as ‘’x’ doesn’t belongs
2. If A is not a subset of B, we write AzB. :
. number. to A). If x and y both belong to A, we write x, y € A.
8. The empty set is the subset of every set. Eg.:A={a,b,c d, e} Then n(A) =5 Some examples of sets are: A: odd numbers less than 10

4. If A is a set with n(A) = m, then no. of element
A are 21" and the number of proper subsets

of A are 2-1

Eg. Let A = {3, 4}, then subsets of A are ¢, {3}, {4},
{3,4}. Here, n(A) = 2 and number of subsets
of A =2"=4.

N: the set of all rational numbers
B : the vowels in the English alphabates
Q: the set of all rational numbers.

In this form, we write a variable (say x) representing any member
of the set followed by property satisfied by each member of the set.
eg.: The set A of all prime number less than 10 in set builder form is
written as

A ={x | xis a prime number less than10}

The symbol “|” stands for the word “such that”. Sometimes, we use
symbol “:” in place of symbol “|”
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A set which has no element is called null set. It is denoted by

symboligierbis . Eg: The set of all natural number less than 10 in this form is written
E.g: Set of all real numbers whose square is —1. N as A ={L3,5,7 9}

b e Iy} e Empty g N
}“ set bullfder ff)rm. {x:xis a real number whose square is —1} i PLy set or ]vu/ In roaster form, every element of the set is listed only once.
n roaster form: { } or ¢ & The order in which the elements are listed is immaterial.

Eg. Each of the following sets denotes the same set
{1,2,3},43,2,1}, {1, 3, 2}

In this form, we first list all the members of the set within braces
(curly brackets) and separate these by commas.

A set which has finite number of elements is called a finite set.
Otherwise, it is called an infinite set.

E.g.: The set of all days in a week is a finite set whereas the set
of all integers, denoted by

{...... -2,-1,0,1,2,...... } or {x | xis an integer} is an infinite
set.

An empty set ¢ which has no element is a finite set A is called
empty or void or null set.

A set having one element is called singleton set.

e.g.: (i) {0} is a singleton set, whose only member is 0.

(i) A = {x: 1<x <3, x is a natural number} is a singleton set
which has only one member which is 2.

Two sets A and B are set to be equal, written as A=B, if every
element of A is in B and every element of B is in A.
eg:(i)A={1,234}and B = {3,1, 4,2}, then A =B

(ii)) A = {x: x—5 =0} and B = {x: x is an integral positive root n(A) = n(B). Clearly, equal set are equivalent but equivalent
of the equation x*> —2x—15=0} set need not to be equal.

Then A= B e.g.: Thesets A = {4,5,3,2} and B = {1, 6, 8, 9} are equiva-
lent, but are not equal.
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Two finite sets A and B are said to be equivalent, if
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A Venn diagram is an illustration of the relationships between
and among sets, groups of objects that share something common

The set containing all objects of element and of | [The set of all subset of a given set

which all other sets are subsets is known as A is called power set of A and
These diagrams consist of rectangle and closed curves usually universal sets and denoted by U. denoted by P(A).
circles - . In the given venn diagram L E.g : For the set of all intergers, the universal E.g:If A ={1,23,}, then P (A)={¢},
8¢ U={1,23,....... 10} universe

set can be the set of rational numbers or the set | [{1},{2}, {3},{1,2},{1,3},{2,3},{1,2,3}.
R of real numbers Clearly, if A has n elements, then its
power set P (A) contains exactly

21 elements.

set of which A={2,4,6,8,10}
and B={4,6} are subsets
and also BcA

1. For any set A, we have
(@) AUA=A, (b) ANA=A, (c) AUbp=A, (d) And=0, () AuU=U]| Algebra of sets
(f) ANU=A, (g) A d=A, (WA-A=

2. For any two sets A and B we have orations on Sets : -
(@) AUB = BUA, (b) AnB= BnA, (c) A-Bc A, (d) B-AcB oy Difference of two sets —
3. For any three sets A,B and C, we have If A and B are two sets, then their R
(a) AuBUC)= (AUB)UC, (b) An(BNC)= (AnB)NC The symmetric difference of two sets | |difference A-B is defined as: ks)
(c) AU(BNC)=(AUB)N(ALC), (d) An(BUC)=(AnB) U(ANC) A and B, denoted by A A B, in defined | |A-B = {x:x € A and x ¢B} g
(e) A—(BUC)=(A-B) )n(A-C), (f) A-(BNC)=(A-B)U(A-C) as (AAB)=(A-B)uU (B-A) Similarly, B— A = {x: x eBand x gA} g
Bg. If A = {1,2,3,4,5} Eg. If A={123,4,5} and B={1,3,579} |&
The union of two sets A and B, written as AUB (read as A union N and B = {1,3,5,7,9} then then s g
B) is the set of all elements which are either in A or in B in both. (AAB)= (A-B) LU (B-A) A-B={2,4} and B-A={7,9} @]ﬂ]})“z )
Thus, AUB = {x: x €A or x eB} =1{2,4) v 17,9} A 5
clearly, x € AUB = x €A or x € Band x ¢gAUB=x ¢A and x ¢B =1247,9%
AUB A B eg:IfA={ab,c dtandB ={c, d, ef}
% then AUB = {a, b, ¢, d, e, f} ® The set of natural numbers If U is a universal set and A is a subset
N={1,2,3,4,5---} of U, then complement of A is the set
e The set of integers which contains those elements of U,
The intersection of two sets A and B, written as ANB (read as Zz={...-3,-2,-1,0,1,2,3,---} ||which are not pres%nt in A and is
‘A intersection ‘B’) is the set consisting of all the common o The set of irrational numbers, denoted by A" or A™. Thus,
elements of A and B. T = {x: xeR and xeQ} AC = {x: xeU and xgA}
Thus, ANB = {x : xeAand xeB} o The set of rational number eg:IfU=1{1,2234, ..}
Clearly, xe ANB= {xeA and xeB} and xg AnB = {x gA or x Q={x:x =7P,p,q €Zandq#0} |land A = {2,4,6,8, ...}
ANB = . € =
¢B}. Relation among these subsets are | [then A€ ={1,3,5,7, :--}
Eg: If A={ab,cd} and B={cdef | * E NcZcQ QcRTcR NaT ¢ Properties of complement
Then ANB = {c,d} @ Interval Notation
Let a and b be real numbers with a < b R fie ) ° CO_IWM
S{e)t(T:lIieii N< ug}lj CL Int(e;vg)l Notation realg;umber line . D(;) rﬁ:rA‘a:' sUL(ali/)vAmA' =0
/e ; o0—o0 g :
Two sets A and B are said to be disjoint, if ANB =¢ i.e, A and B KI:E ;‘( :15)}} EZ E} e—O (i) (AUB) = A'nB' (ii) (AnB)' = A'UB'
have no common element. e.g: if A={1, 3,5} and B={2, 4, 6} {xJa<x<b} [a,b] e ¢ |sDouble Complement law:
Then, AnB =0, so A and B are disjoint. 9 «{x|x < b} (==, b) «—O (A") =A
@ «{x|x<b} (o=, b] +<——0| s Law of empty set and universal set
e 9% o[ #-UandU~y
.R (~e2, =) «—>
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