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CHAPTER 39
ORDERED PAIR ; CARTESIAN PRODUCT

39.1| ORDERED PAIR

An ordered pair is the pair of two objects which occur in a particular order (i.e. in
which the order of objects is important).

e.g. consider two objects (numbers) ‘6’ and ‘8’. If written as (6, 8), they form one
ordered pair and if written as (8, 6), they form another ordered pair.

Since, the order of writing the objects in both the pairs is different, therefore, (6, 8)
and (8, 6) are two different ordered pairs.

1. In an ordered pair (a, b), a is called the first component and b is called the
second component of the ordered pair.

Conversely, if first and second components of an ordered pair are x and y
respectively, then the ordered pair is (X, y).
2. The components of ordered pairs may be the same e.g. (3, 3), (a, a), (p, p), etc.
3. It is important to know that {a, b} and (a, b) are not the same.

Reason : {a, b} represents a set whose elements are a and b, whereas (a, b)
represents an ordered pair, whose components are a and b.

Moreover, {a, b} = {b, a} as the change in order of writing the elements does
not change the set, but (a, b) # (b, a) as by changing the order of writing the
components, the ordered pair is changed.

39.2| EQUALITY OF ORDERED PAIRS

Two ordered pairs are said to be equal, if they have the same (equal) first components
and the same second components.
e.g. (7,10)=(7,10); (5,—3) = (5, -3) ; Also, if (x,y) = (5, 7), thenx=5andy = 7.
Example 1 :
Use the elements of set A = {a, b, c} to form all possible ordered pairs.

Solution :
The possible ordered pairs are : (a, a), (a, b), (a, ¢), (b, a), (b, b), (b, ¢), (c, a), (¢, b)
and (c, c). (Ans.)
Example 2 :

Given A = {5, 7} and B = {4, 6, 8}, form all ordered pairs, so that in each ordered pair,
(i) the first component is from A and the second component is from B.
(ii) the first component is from B and the second component is from A.
Solution :

(i) Associate each element of set A with each element of set B. This can be done in the
following manner :

4 4
S » 6 f » 6
8 8

Thus, the required ordered pairs are : (5, 4), (5, 6), (5, 8), (7,4),(7,6)and (7,8) (Ans.)
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(i) Associate each element of set B with each element of set A, i.e.

5 5 5
7 7 7

. The required ordered pairs are : (4, 5), (4, 7), (6, 5), (6, 7), (8,5) and (8,7) (Ans.)

TEST YOURSELF
1. If (x=3, 5) = (4, 2 —Y), then X=3=". = andsS= ...
= X= andy =
2. f(3x-2,5-y)=4,-1) = . = and = ...
=5 . = gnd = i
= X=_ andy=__.._. ...
EXERCISE 39 (A)
1. Use elements of set P = {2, 3} to form all (i) (x, y) is an ordered pair, whose
possible ordered pairs. components are x and y.
2. Use the elements of set A = {x, y, z} to form (iii) (a, b) is a set, whose elements are a
all possible ordered pairs. and b
3. Given A = {5, 6, 7} and B = {3, 4}. Form all \V) e P o
possible ordered pairs, so that in each ordered v) (5,7)=(7,5)

pair;
(i) first component is from set A and second
component is from set B.

(i) first component is from B and second is
from A;

(ili) both the components are from A ;
(iv) both the components are from B.

In each case, write the total number of ordered 7. Given (a—2, -t’-) = (0, 0); find a and b.
pairs formed. 3

4. State, true or false :

(i) {x, y} is an ordered pair, whose
first component is x and second
componentisy.

(vi) If{x,y}={3,5};thenx=3andy=5
(vii) f(x,y)=(3,5);thenx=3andy=>5
(viii) Ordered pairs (a, 3) and (5, x) are equal

means, a=5 and x = 3.
5. Given(2a-3,3b+ 1) =(7,7); find a and b.
6. Given (3x,-5)=(x—2,y+3); findxandy.

8. If the ordered pairs (a — 3, a + 2b) and
(3a — 1, 3) are equal, find the values of a

and b.
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39.3| CARTESIAN PRODUCT

If A and B are two non-empty sets, then their cartesian product is the set of all
possible ordered pairs such that the first components of all the ordered pairs are from set
A and the second components of all the ordered pairs are from set B.

i.e. cartesian product of sets A and B = set of all possible ordered pairs (x, y) such that
xe Aandy € B.

The cartesian product of sets A and B is represented by A x B and is read as A cross B.
Example 3 :
Given A = {b, c, d} and B= {x, y}; find :
(i) the cartesian product of sets A and B, i.e. A x B.
(i) the cartesian product of sets B and A, i.e. B x A.
(i) A xA. (iv) BxB.
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Solution :

(i) AxB = Setof all possible ordered pairs such that their first components are from
A and second componets are from B.

= {(b, x), (b, y), (c, x), (¢, y), (d, x), (d, y) } (Ans.)
(i) Bx A = Set of all possible ordered pairs (x, y) such thatxe Bandy € A.
= {(x, b), (x, €), (x, d), (y, b), (y, ¢), (v, d) } (Ans.)

(i) AxA = {(x,y):xandy both belongto A}
= {(b, b), (b, c), (b, d), (c, b), (c, ¢), (c, d), (d, b), (d, c), (d,d)} (Ans.)
(iv) BxB = {(x,x),(x,y),(y,x),(y,¥)} (Ans.)

1. The cartesian product A x B is not the same as the cartesian product B x A
ie. AxB=#BXxA.
Hence, the cartesian product of two unequal sets is not commutative. |
2. The product sets A x B and B x A have an equal number of ordered pairs.
ie. n(A x B) = n(B xA) |
= n(A) x n(B)
3. If AxB =B xA, then A = B. Conversely, if A=B, then AxB =B xA.

4. Since empty set @ contains no element in it, therefore for any set A, the cartesian product
A x @ also contains no element, i.e. n(A x @) = O = n(D x A). |

Example 4 :
Given A = {a, b, c} and B = {x, y}, show that the product sets AxBand B x A are equivalent
sets.

Solution :
AxB={(a, x),(ay) (b x),b,y)cx),(cy}

BxA={(x a), (x,b), (x, c), (y, a), (y,b), (y.©) }

Since the number of ordered pairs in A x B is 6, i.e. n(A x B) = 6.

Also, the number of ordered pairs in B x A is 6, i.e. n(B x A) = 6.

~. Ax B and B x A are equivalent sets. (Ans.)

[Two sets are said to be equivalent if they contain an equal number of elements].

TEST YOURSELF |

If A ={5, 6,7} and B = {6, 8}, then
A N L e S B IE T W i aseane s annene |
R S et BRI SRR i |
AR NB) = ...oivvencsiinianns B IARBeBXAT .o

9. 1sn(AxB)=n(BxA)=n(A)xn(B) ? ....c.cocne. Is this result always true ?.................

L  10.Are A x B and B x A equivalent sets ? .............cc........
: EXERCISE 39 (B)

1. IfA={1,2}and B = {2, 3, 4}; find : IsSAxB=BxA?
() AxB (i) BxA 2. IfM={x:xeN,1<x<s4d4landN={y:ye W,
(i) AxA (iv) BxB y < 3}; find :
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i) MxN (i) NxM i) A-B (i) (A-B)xC
(i) n(M x M) (iv) n(N x N) (i) B=C (iv) Ax(B-C)
ISMXN=NxM? 6. IfA={5,6,7, 8 andB ={6, 8, 10}; find :
Is n(M x N) =n(N x M) ? i) AuB (i) AnB
3. State, true or false : (i) (AUB)x(AnB)
() Ifn(A)=4andn(B) =5, then 7. IfP={a, b,c}and Q= {b, ¢, d} ; find
n(A x B) = 20. (PN Q) xP.
(i) n(A) =m andn(B)=n;thenAx B e M R B SOy R
(iii) fA={x,y}and B = {y, x} ; then find -
AxB={(xY) (y, X} () Ax(BuUC)
(iv) AxBandB x A are equal sets. (i) (AxB)u(AxC)

(v) fA=B;thenAxB=BXxA.

4. GivenA={5,6,7}and B = {6, 8, 10} ; find :

(i) AuB (i) (AUB)xB
(i) BNA iv) Ax(BnA) 10. Given M= {0, 1, 2} and N = {1, 2, 3} ; find :

i) (N=M)x(NAM)
5. IfA={x:xeW,3<x<86},B={3,5,7}and ;
C={2, 4};find: (i) (MUN)x(M-N)

TEST YOURSELF

1. Xx-3=4and5=2-y=>x=7andy=-3 2.3x-2=4and5-y=-1=3x=6and6=y
=Xx=2andy=6 3.AxB={(5,86), (5, 8), (6, 6), (6, 8), (7, 6), (7, 8)} 4.{(6,5), (6, 6), (6,7), (8, 5),
(8,6),(8,7)} 5.6 6.6 7.3x2=6 8.No 9. yes; yes 10. yes

EXERCISE 39(A)
1. (2,2)(2,3),(3,3),(3,2) 2. (x,x), (X, ), (x,2), (y, X), (v, ¥), (¥, 2), (z, %), (2, ¥), (2,2) 3.()(5,3),
(5, 4), (6, 3), (6, 4), (7, 3), (7, 4) (ii) (3, 5), (3, 6), (3, 7), (4, 5), (4, 6), (4, 7) (iii) (5, 5), (5, 6), (5, 7),
(6,5), (6,6),(6,7),(7,5), (7,6), (7,7) (iv) (3, 3), (3, 4), (4, 3), (4, 4); 6,6, 9 and 4 4. (i) False (ii) True
(iii) False (iv) True (v) False (vi) False (vii) True (viii) True 5.a=5andb=2 6.x=-1andy=-8
7.a=2andb=0 8.a=-1andb=2

IsAXx(BuC)=(AxB)U(AxC)?
9. GivenA={xeW:7<x<10};find: A xA.

EXERCISE 39(B)

1. () {(1,2), (1, 3), (1, 4), (2, 2), (2, 3), (2, 4)} (ii) {(2, 1), (2, 2), (3, 1), (3, 2), (4, 1), (4, 2)} (iii) {(1, 1),
(1,2), (2, 1), (2, 2)} (iv) {(2, 2), (2, 3), (2, 4), (3, 2), (3, 3), (3, 4), (4, 2), (4, 3), (4, 4)} No. 2. (i) {(2, 0),
(2, 1), (2, 2), (3, 0), (3, 1), (3, 2), (4, 0) (4, 1), (4, 2)} (ii) {(0, 2), (0, 3), (0, 4), (1, 2), (1, 3), (1, 4),
2, 2), (2, 3), (2, 4)} (i) 9 (iv) 9 No; Yes 3. (i) True (ii) False (iii) False (iv) False (v) True
4. (i) {5, 6, 7, 8, 10} (ii) {(5, 6), (5, 8), (5, 10), (6, 6), (6, 8), (6, 10), (7, 6), (7, 8), (7, 10), (8, 6), (8, 8),
(8, 10), (10, 6), (10, 8), (10, 10)} (iii) {6} (iv) {(5, 6), (B, 6), (7, 6)} 5. (i) {4} (ii) {(4, 2), (4, 4)}
(iii) {3, 5, 7} (iv) {(3, 3), (3, 5), (3, 7), (4, 3), (4, 5), (4, 7), (5, 3), (5, 5), (5, 7)} 6. (i) {5, 6, 7, 8, 10}
(i) {6, 8} (iii) {(5, 6), (5, 8), (6, 6), (6, 8), (7, 6), (7, 8), (8, 6), (8, 8), (10, 6), (10, 8)} 7. {(b, a), (b, b), (b,
c), (c, a), (c, b), (c, )} 8. (i) {(5, 7), (5, 9), (5, 11), (7, 7), (7, 9), (7, 11)} (W) {(5, 7), (5, 9), (5, 11), (7, 7),
(7, 9), (7, 11)} ; Yes 9. {(8, 8), (8, 9), (8, 10), (9, 8), (9, 9), (9, 10), (10, 8), (10, 9), (10, 10)}
10. (i) {(3, 1), (3, 2)} (ii) {(0, 0), (1, 0), (2, 0), (3, 0)}

il

T
el el T VRO T T
L
-.{K"-.'-Z'.‘ LI A A

Downloaded from h@£Q www.studiestoday.com i

&



	374_R
	375_L
	376_R
	377_L



