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may assimilate the subject easily. We hope that students will get benefitted from it
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1. Theoretical subject-material is given in adequate and accurate
description along with pictures.
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chapter.
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(Objective, Fill in the blanks, Very short, Short, Numerical and Long
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6. At the end of every chapter, multiple choice questions asked in various
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< In class XI we have studied set, subset, Cartesian
product, relation, domain and co-domain, range of

tion, domain, co-domain and range of

. apemny

function in detail. In this chapter we shall recall the
above definitions and then study the types of functions
in detail.

enerally on changing the order of the elements of
the set, no change occurs in the set. For example,
{1, 2} = {2, 1} but if the order of the clements of

any set has importance, et is called
ordered set. Similarly if in the set {a, b} of two
clements, « is assigned the first place and » is assigned



Mathematics Part-1 (Class-12) |

the second place, then this set is called an ordered

pair and it is expressed by the symbol (a, ). Here

(a, b) = (b, a).

From definition it is clear that
(a,b)=(,d)=>a=cand b=d

Y/
0’0

If in any ordered set, the number of element be #,
then such a set is called ordered n-tuple and it is
expressed by (a,, a,,..., a). For example : In two
dimensional coordinates (x, y) and three dimensional
cordinates (x, v, z), order has its importance.

W////////////////////////% 1.3 Cartesian Product of two sets W///////////////////////////

Y/
0’0

The Cartesian product of two sets A and B is the set
of some ordered pair where first element a is the
element of set A and second element 4 is the element
of set B. This product is expressed by the symbol A
x B. Hence,
AxB={@a b)|aec A, be B}
By definition it is clear that A x B # B x A until A
and B are equal.
= Example. If A = {p, q, r} and B = {x, y} then
AxB = {(. 0. (. y. Q. x). (. ), (r. 1), ., M)}
BxA={xp.0p.&q. ¢ &0, Y0}
Remarks :
i IfA=¢orB=¢,then AxB=¢ Here ¢ is
the null set.
) IFfA=¢andB=4¢,then AxB=¢

(iii) If the number of elements in the set A is m
and the number of elements in the set B is 7,
then there will be m x » clements in A x B.
Hence, the number of its non-empty subsets
will be 2mn — 1,

(iv) If A and B are non-empty sets and either one
or both of them are infinite sets and the number
of elements in A x B will be infinite, i.e., A X
B also will be an infinite set.

V) AxBANC =AxB) N (AxO)

Vi) AxBuUC =(AxB)U(AxO)

(vii) AXx(B -C)= (A xB)—-(AxC)

(vii) AcB=AxCcBxC

x) AcB,.CcD=AxC) cBxD)

. 92l (4Rewtm) 000

Y/
0’0

The relation R defined from set A into set B is a
subset of A x B, i.e., R € A x B.
R = {(x, y) | xRy, x€A, yeB}

If a and b are related by relation R then this fact can
be written as follows :

a Rbor(ab) e R
If @ and b are not related by relation R, then we can
write this fact as follows :

aXRbor (a, b) 2 R
Example 1. If A= {3,5,7,9.}, B={4, 6, 8, 10}
and P(x,y) = x is smaller than y, then

R= {A B.P @ )}
1s a relation from A into B. Under this relation 3R4,
3R6, 3R8, 3R10, 5R6, 5R8, 5R10, 7R8, 7R10, 9R10,
but 5.K4, 7.R4, 7.K6, 9.K4, 9.K6, 9.KR8.
We can express it also as follows :
(3.4) €R, (3,6) €R, (3.8) €R, (3,10) €R, (5,6) R,
(5.8) R, (5.10) R, (7.8) R, (7.10) €R, (9,10) R,
but (5,4) ¢R, (7.4) ¢R, (7,6) ¢R, (9.4) ¢R, (9.6)
¢R, (9,8) ¢R etc. Then R = {(3, 4), (3, 6), (3, 8), (3,
10), (5, 6), (5, 8), (5. 10), (7, 8), (7, 10), (9, 10)}

1=

Example 2. If A = {2, 3, 4}, B = {3, 6, 8} and
P(x,y) = x is divisor of y, then
R = {A. B, P(xy)}
is a relation from A into B. Under this relation 2R6,
2R8, 3R3, 3R6, 4R8 but 2.R3, 3.R8, 4.R3, 4K,
ie. (2,6) R, (2,8) R, (3,3) R, (3,6) R, (4, 8)
eR, but (2, 3) ¢R, (3, 8) ¢R, (4, 3) ¢R, (4, 6) ¢R
etc.
= Example 3. If A={1,2,3,5,7},B={1,4,6,9}
and P(x,y) : x is double of y, then R = {A, B, P(x,
y)} is a relation from A into B, under which 2R4,
3R6 but 1.K4, 3.K9, etc. We can express it also as
follows :
(2,4) €R, (3, 6) €R, but (1, 4) 2R, (3, 9) ¢R etc.
Remarks : From above examples it is obvious that
(1) It is not necessary that each element of A is
related with some or the other element of B, i.e.,
there may be such elements in A which are not
related with any element of B.
() An element of A way be related with one or
more elements of B.
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(ii1) One or more clements of A may be related with
one clement of B.

(iv) No element of A may be related with any element
of B.

(v) All the elements of A may be related with all the
clements of B.

Note : If the number of elements in A and B be m
and » respectively, then the number of elements in A
x B will be m x n. The number of its non-empty
subsets will be 27 — 1, i.e., the number of non-empty
relation defined from A into B will be 27— 1.

%////////////////////////////j 1.5 Domain and Range of a Relation W///////////////////////////

Y/
0’0

If R is any relation defined from set A into set B,
then the set of first elements of the ordered pairs of
R is called domain of relation R and the set of second
clements of the ordered pairs of R is called the range
of R. Hence,
Domain of R = {a|(a,h)eR}
Range of R = {b|(a.b)eR}
From above it is clear that the domain of R will be
the subset of A and the range of R will be the subset
of B.
Example 1. If A = {2, 4, 6, 8}, B=1{3, 5,9} and
a relation R from A into B is defined such that
XRy < x is greater than y, then,

R = {(4.3), (6. 3), (6.5). (8. 3), (8.5}
In the above relation,
Domain of R = {4, 6, 8}
Range of R = {3, 5}
Example 2. If A = {1, 2, 3, 4, 5} and

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

and let R = {(a, b)| acA, beB, a is divisor of b}
is a relation from A into B, then
R ={1,2),d,4,d,o6),d»8,d,10), (2, 2),

(2, 4), 2, 6), (2, 8), (2, 10), (3, 6), (4, 4), (4, ),
(5, 100}

Hence, domain of R = {1, 2, 3, 4,5} = A
Range of R={2,4,6,8,10} =B

Example 3. A relation R is defined in Z by

R= {(xy|x. yeZ. x* + y> < 4}

domain of R = {-2,-1,0, 1, 2}

and range of R = {-2,-1,0, 1, 2}

Example 4. If R = {(x, ¥) : x + 2y = 8} is a relation
on N, then write the range of R.

Sol. Here xRy < x + 2y = 8§

Sy = 8;x,xeN, yeN
when x:2,y:¥:3eN
x=4,y= % =2eN
xX=0,y= 82;6 = 1eN
x=8,y= 82;8 = 0gN

Hence, range of R = {1, 2, 3} Ans.

W////////////////////////////////@ 1.6 Inverse Relation %/////////////////////////////////

Y/
0’0

Let R be a relation defined from set A into set B.
Then the inverse relation R-! of R, from set B into
set A is defined as follows :

R-1={(b, a) eB x A : (a, b)eR}
i.e. (a, b)eR < (b, @)eR-1
or aRb < bR la
By definition it is obvious that

domain of R-! = range of R
and range of R-1 = domain of R
Example 1. If A = {1, 2, 3}, and B = {0, 4} and
relation R from set A into set B is defined such
that

R = {1, 0. 2, 0), 3, 0}
Then inverse relation of R will be :
Rt = {(0. 1), (0, 2), (0, 3)}
From above it is obvious that :
Domain of R-1= {0} = Range of R
Range of R-! = {1, 2, 3} = Domain of R

Example 2. If relation R in N is defined by “x is
less than y” then R = {(x,y)|x, yeN, x < y} then, its
inverse relation R-! “x is greater than y” is defined

by R = {(x, ), yeN, x > y}.
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+» Relation are of the following types :

(i) Reflexive Relation (i) Symmetric Relation

(iii) Transitive Relation (iv) Trivial Relation

[ swawi w7

If a relatlon R is defmed in any set A such that
under it each element of A is related with itself,
then the relation R is called reflexive relation.

relation because every natural number is divisor
of itself.

Hence, R is a reflexive relation if and only if == Example 2. In the set A of straight lines lying in
aRaV acA any plane, if a relation R be defined such that xRy
ie. Ris a reflexive relation < x is parallel to y. Then R will be a reflexive
PN (a, @) €R, V¥ acA relation because every line is parallel to itself.
%  From the above definition it is obvious that the relation =~ =  Example 3. If in the set B of triangles, a relation
R defined in A will not be a reflexive relation if there R is defined such that
exists at least one element a in A which is not related xRy < x is congruent to y, then R will be a reflexive
with itself, i.e.. (a, @)¢ R relation because each triangle is congruent to itself.
“ By ﬂ‘le definition ofreﬂexwe r‘elalltlon R and 1den‘t1ty == Example 4. In the set of sets S if a relation R is
relation I, defined in any set it is clear that I, is a .
AT . A defined as follows :
subset of R, i.e., it is clear that I, is a subset of R, . . .
. I R ARB < A is a subset of B, then R will be a reflexive
b A.g . . . . relation because each set is a subset of itself.
Hence, identity relation I, of any set A is essentially )
a reflexive relation in A, but it is not necessary =  Example 5. In the set N of natural numbers if a
that each reflexive relation defined in A is an relation R be defined such that xRy < x >y, then R
identity relation. is a reflexive relation because xeN = x = x but if
«» Remark : For a reflexive relation (a, a)eR but it R is defined such that xRy < x > y, then this relation
does not mean that the element « is not related w%th will not be reflexive because for any elements of N,
an?/ other elem@nt ‘other than a, i.e., a alqng with ¥ > x is not true.
being related with itself, may be related with other
=  Example 6. Let A= {a,b, ¢, d} and

elements of A also, whereas in the identity relation,
a is related with a and only a. Hence, it is evident
that every identity relation is a reflexive relation but
every reflexive relation is not necessarily an identity

relation.

Example 1. If N is the set of natural numbers and
a relative R is defined in N such that xRy < x is
divisor of y, Vx, yeN then R will be a reflexive

R={(@ ), @ d), (b, a), d b),(cd,(c).dd}
is any relation defined in A, then R is a reflexive
relation because (a, a)eR, (b, b)eR, (c, ¢)eR and (d,
d)eR but if any relation R, is defined in A such that
R, ={(a, a), (a,d), (b, ¢), (b, d), (c, ¢). (¢, d), (d, b)}
then R, is not reflexive because beA but (b,
b)¢R,. Similarly, deA but (d, d) ¢R,

//////////////////////////////% 1.9 Symmetric Relation //%/////////////////////////////

If a relation R is defined in any set A such that when
a is related with b, then b is related with a by the
same relation, then the relation R is called symmetric
relation. Hence, R will be a symmetric relation if
and only if aRb = bRa, Va, beA, ie., (a, b)eR =
(b, a)eR, Va, beA.

From above it is clear that a relation R defined in the
set A will not be symmetric if there exist two elements
a and b in A such that

a R b but bKRa.

Note : Inverse relation of a symmetric relation R
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