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XII-Mathematics

Introduction :

Set is a collection of Well-defined and distinct objects.

Examples :

1,2, 3,4,5, ... Natural numbers
0,1, 2,63,4,5, ..... Whole numbers
0,2,4,6,8 ... Even numbers

all boys in a school

The objects of a set are called Elements

Relations
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XII-Mathematics Relations

N : the set of all Natural Numbers
Z ' the set of all Integers
Z* . the set of Positive Integers

- the set of all Rational Numbers
Q — All are well-defined and distinct objects

Q™ : the set of Positive Rational Numbers
R : the set of Real Numbers

R* : the set of Positive Real Numbers.
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The elements of a set are represented by small letters a, b, ¢, X, vy, z, etc.

let A=4{a,c,d, 1,2, 3,4, p,4q,r>

c is an element of set A, b is not an element of a set A,
we say that c belongs to A we say that b does not belong to A
ceA bg A

€ — belongs to & — does not belong to
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let A=4{1, 2, 3,4,5, 6} Insert the appropriate symbol € or ¢ in the blank spaces

5 € A
8_& A
0_ & A
4.€ A adiclasses.com /animations
Subject / Chapter wise Performance Monitoring
2. € A
T Weak Concepts Indicator
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XII-Mathematics

A is said to be a subset of B if every element of Aisin B

Set A is Subset

Denoted by A = B

Set B is Superset

Example: Let A={1,2}; B=<{3,5} and C={{1, 2, 3, 4}

A is subset of C

B is not a subset of C

Relations

The set of natural numbers (N) is subset of set of whole numbers (W)

Subset —

> Super set

NcW
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XII-Mathematics Relations
Let A= {a, b, c}
{a}, {b}, {c}, {a, b}, {b, c}, {c, a} are subsets
The set itself is also a subset i.e., {a, b, c}

Null Set is subset of every set

Total Subsets are ¢, {a}, {b}, {c}, {a, b}, {b, c}, {c, a}, {a, b, c}

Set A has 23 (= 8) subsets

Except {a, b, c}, remaining all are Proper Subsets

Set A has 23 - 1 (= 7) proper subsets
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If a set contains n elements then the total number of subsets = 2"

The total number of proper subsets = 2" - 1

Example : If B = {1, 2, 3, 4}, write all the subsets of B

o, {1}, {2}, {3}, {4}, {1, 2}, {1, 3}, {1, 4}, {2, 3}, {2, 4}, {3, 4}, {1, 2, 3},
{1." 3!’ 4}f {2f 3!’ 4}f {3." 4!’ 1}." {1." 2!’ 3!’ 4}'

Total number of subsets = 24 = 16
Except {1, 2, 3, 4} remaining all are Proper Subsets

Total number of proper subsets = 24 - 1 = 15
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Cartesian Product of Sets :

For two non-empty sets A & B

The first element of the pair is from set A and the second element is taken from set B.

The collection of all such pairs gives us a Cartesian product.

The Cartesian product of two non-empty sets A and B is denoted by A x B.

AxB=<{(a,b):aeA beB}

Example : Consider two non-empty sets A = {a;, a5, az} & B = {by, by, b3}
AXxXB = {(alr bl)r (alr bZ)r (alf b3)f ( dy, bl)f (a2f bZ)r(aZ, b3)f (a3r bl)r (a3: bZ)f (a3:b3)}'
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Cartesian Product of Sets :

let A={1,2,3}; B={3, 5

A B
1 > 3
2

=,

A X B = {(11" 3)! (11" 5)! (2!' 3)! (21" 5)! (3!' 3)! (3!' 5)}

A X B : The Cartesian product of A and B

A x B is the set of all ordered pairs (a, b) wherea € A and b  B.
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IfA={a,b,c}; B={p,q,r}findA x B.
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IfA=<a,b,c}; B=A{p,q,r})findA x B.

A x B ={(a, p), (a, q), (a, r), (b, p), (b, q), (b, r), (¢, p), (¢, ), (c, )}

n(A x B) =9

If n(A) = p and n(B) = g, then n(A X B) = pq
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R : Set of all Real Numbers
Rx R={(x,Y): X,y e R} = coordinates of all the points in two dimensional space

RxRxR={(%x,Y, 2): X,Y, Z e R}= coordinates of all the points in three dimensional space
Llet A={a, b}
AxA ={a b} x{a, b} ={(a, a), (a, b), (b, a), (b, b)}

AxAxA ={(a a), (a, b), (b, a), (b,b)} x(a,b)

=1(a, a, a), (&, 3, b), (a, b, a), (a, b, b), (b, a, a), (b, a, b), (b, b, a), (b, b, b)}.
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Relation :
The meaning of relation in English language is,

two objects or quantities are related if there is a recognisable connection or link between

the two objects or quantities.
Let A = set of students of Class XII of a school and

B = set of students of Class XI of the same school.

Some relations from A to B are

(i) {(a, b)e AxB:aisbrotherof b}
(ii) {(a, b) e A x B : ais sister of b}
(iii) {(a, b) € A x B : age of a is greater than age of b}
If (a, b) € R, we say that a is related to b under the relation R

and we write as aRb. A diclasses.com
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Definition :
A relation R from a non-empty set A to a non empty set B is a subset of the

Cartesian product A x B.
let A={a, b}; B={1, 2}

R; = {(a, 1)} |
R2 = {(ar 1)r (ar 2)}
R; = {(b, 1), (b, 2)}

R4 = {(ar 2), (br 1)}__

A B

— are subsets of A x B.

AxB=A{(a 1), (a, 2), (b, 1), (b, 2)}
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Domain and Range of a Relation

let A=4{1,2,3};B={2, 3,4}

A B R ={(1, 2), (1, 3), (3, 2)} is a relation from A to B.

1 > 2 Domain of R ={1, 3}c A

2 3

3 4 Domain = set of first coordinates of all ordered pairs in R.

Range of R={2, 3}c B
Range = set of second coordinates of all ordered pairs in R.

Range is always a subset of codomain.

codomain = The whole set B = {2, 3, 4} |
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Number of Relations : A={a,b}:B={1,2)} n(A) = 2, n(B) = 2

R=AxB={(a, 1), (a, 2), (b, 1), (b, 2)}

Ri=4(a, 1)} cAxB Ro ={(a, 2),(b,2);cAxB

R, =A{(a, 2)} cAxB Rio =4(b,1),(b,2)}) cAxB

R; ={(b, 1)} cAxB Ri; =4(a, 1), (a, 2),(b,1)})cAxB

Ry ={(b,2)}) cAxB R, ={(a, 1),(a, 2), (b,2)} cAxB

Re = {(a, 1), (a, 2)} c Ax B Rys = {(a, 1), (b, 1), (b, 2)} c A x B

Re =4{(a, 1),(b,1)})cAxB Ris ={(a, 2),(b,1),(b,2)}cAxB

Ry={(a, 1),(b,2);)cAxB Ri: =4{(a, 1), (a, 2),(b,1),(b,2)} cAxB

Rg = {(a, 2),(b,1);)cAxB Rig={ }cAxB

The number of relations from A into B =16 = 22x2 = 2 n(A).n(B) _
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Let A ={Xx,y,z} and B = {1, 2}.Find the number of relations from A to B.
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