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INTRODUCTION

XI

XI

ORDERED PAIR

{1, 2} = {2,

1}

(ordered set)

{a, b} 

a b 

Ordered Pair

(a, b) (a, b) 
(b, a) 

(a, b) = (c, d)  a = c b = d
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n

n Ordered n—tuple

a
1
, a

2
,...........a

n

— (x, y) (x, y,

z)

CARTESIAN

PRODUCT OF TWO SETS

A B 

a, b a, 

A b, B 

A × B 

A × B = {(a,b)  a  A, b  B}

A × B  B × A A

B 

A = {p, q, r} B = {x, y} 

A × B = {(p, x), (p, y), (q, x), (q, y), (r, x), (r, y)}

B × A = {(x, p), (y, p), (x, q), (y, q), (x, r), (y, r)}

(i) A =  B =  A × B = 

(ii) A =  B =  A × B = 
(iii) A m 

B n A × B m × n

2mn – 1 

(iv) A B 

A × B 

A × B 

(v) A × (B  C) = (A × B)  (A × C)

(vi) A × (B  C) = (A × B)  (A × C)

(vii) A × (B – C) = (A × B) – (A × C)

(viii) A  B  A × C  B × C

(ix) A  B, C  D  (A × C)  (B × D)

RELATION

A B R, 

A × B R  A × B

—

R = {(x, y) | xRy, xA, yB}

a b R 

a  R b (a,b)  R

a b R 

a R b (a, b)  R

A = {3, 5, 7, 9,}, B = {4, 6, 8,

10} P(x,y) = x, y 

R =  {A, B, P (x, y)}

A  B 3R4,

3R6, 3R8, 3R10, 5R6, 5R8, 5R10, 7R8, 7R10,

9R10, 5 R 4, 7 R 4, 7 R 6, 9 R 4, 9 R 6,

9 R 8,

(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, (5,4) R, (7,4) R, (7,6) R,

(9,4) R, (9,6) R, (9,8) R R = {(3,

4), (3, 6), (3, 8), (3, 10), (5, 6), (5, 8), (5, 10), (7,

8), (7, 10), (9, 10)}

A = {2, 3, 4}, B = {3, 6, 8} 

P(x,y) = x,y 

R = {A, B, P(x,y)}

A B 2R6,

2R8, 3R3, 3R6, 4R8 2 R 3, 3 R 8, 4 R 3,

4 R 6, (2, 6) R, (2, 8) R, (3, 3) R, (3, 6)

R, (4, 8) R, (2, 3) R, (3, 8) R, (4, 3)

R, (4, 6) R

A = {1, 2, 3, 5, 7}, B = {1, 4, 6,

9} P(x,y) : x y R = {A, B, P(x, y)}

A B 2R4, 3R6 

1 R 4, 3 R 9 

(2, 4) R, (3, 6) R, (1, 4) R, (3, 9) R

(i) A 

B A 

B 

(ii) A B 

(iii) A B 

(iv) A B

(v) A B

A B m n 

A × B m × n 



3

2mn –1 A B 

2mn –1 

DOMAIN AND

RANGE OF A RELATION

R, A B 

R 

R Domain

R Range

R = {a(a,b)R}

R = {b(a,b)R}

R A R

B 

A = {2, 4, 6, 8}, B={3, 5, 9} 

A B R xRy 
x,y 

R =  {(4, 3), (6, 3), (6, 5), (8, 3), (8, 5)}

R = {4, 6, 8}

R {3, 5}

A = {1, 2, 3, 4, 5} 

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

R = {(a,b) aA, bB, a,b }

A B 

R = {(1, 2), (1, 4), (1, 6), (1, 8), (1, 10), (2, 2),

(2, 4), (2, 6), (2, 8), (2, 10), (3, 6), (4, 4), (4, 8),

(5, 10)}

R = {1, 2, 3, 4, 5} = A

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

Z

R =  {(x,y) x,y  Z, x2 + y2 <  4}

R = {–2, –1, 0, 1, 2}

R = {–2, –1, 0, 1, 2}

N R = {(x, y) : x + 2y = 8}

R

xRy  x + 2y = 8

     y = 
8

2

– x
, xN, yN

x = 2, y = 
8 2

2

–
 = 3N

x = 4, y = 
8 4

2

–
 = 2N

x = 6, y = 
8 6

2

–
 = 1N

x = 8, y = 
8 8

2

–
 = 0N

R = {1, 2, 3}

INVERSE RELATION

R, A B 

R R–1

’
 B A

R–1 = {(b, a) B × A : (a, b)R}

(a, b)R  (b, a)R–1

aRb  bR–1a

R–1 = R R–1

= R 

A = {1, 2, 3}, B = {0, 4} 

R, A B 

R = {(1, 0), (2, 0), (3, 0)}

R

R–1 = {(0, 1), (0, 2), (0, 3)}

R–1 = {0} = R 

R–1 = {1, 2, 3} = R 

N x, y 

R = {(x,y)x,yN,x<y} 

R–1 = {(x,y)x,yN,x > y} x,y 

TYPES OF RELATIONS

(i) Reflexive Relation

(ii) Symmetric Relation

(iii) Transitive Relation

(iv) Trivial Relation

REFLEXIVE RELATION

R A 

A 

R R 

aRa  aA

R (a, a)R,  aA

A R

A a

(a, a)R

A R 

I
A 

I
A

, R 

Subset I
A
R

A I
A

, 

A A 



4

(a, a)R 

a a 

a A

a a a 

N N

R 

xRy  x, y x, yN

R 

A R xRy 
x,y R 

B R

xRy  x,y congruent R 

congruent

S R 

ARB  A, B 

R 

N 

R xRy  x > y

R xN  x = x 

R xRy  x > y 

N 

 x > x 

A = {a, b, c, d} 

R = {(a, a), (a, d), (b, a), (b, b), (c, d), (c, c), (d, d)}

A R 

(a, a)R, (b, b)R, (c, c)R (d, d)R 

A R
1
 

R
1
 = {(a, a), (a, d), (b, c), (b, d), (c, c), (c, d), (d, b)}

R
1 

bA (b, b)R
1 

dA (d, d) R
1

SYMMETRIC RELATION

R A 

a b b a 

R R 

aRb  bRa, a, bA

(a, b)R  (b, a)R, a, bA

A R

A a,

b 

a R b  b R a

R 

R R
–1

A 

R xRy  x, y 

R 

x, y y x 

A 


N 

R 

xRy  x, y Equal R 

x y 

x, y y,  x 

A R xRy  x, y

R l
1

l
2
 l

2
 l

1
 

A = {1, 2, 3, 4} 

R
1
 R

2
 

R
1
 = {(1, 3), (1, 4), (3, 1), (2, 2), (4, 1), (4, 4)} 

R
2
 = {(1, 1), (2, 2), (3, 3), (1, 3)} 

R
1
 R

2 

(1, 3)R
2 

(3, 1)R
2

TRANSITIVE RELATION

R A 

a b b c a 

c R 

R 

aRb bRc  aRc a, b, c A

(a, b) R (b, c) R  (a, c) R 
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A R 

A a, b, c 

aRb bRc a R c

A x, y l
1
,

l
2
, l

3
 A l

1
  l

2 
l
2
  l

3
  l

1
  l

3

A = {1, 2, 3, 4} 

R = {(1, 2), (1, 3), (1, 4), (2, 4), (2, 3)} 

(1, 2) R, (2, 4)R  (1, 4) R

(1, 2) R, (2, 3)R  (1, 3) R

I R 

xRy  x, y 

R x,

y z x, y y, z x,

z x>y y>z  x>z

N 

R xRy  x y 

R x, y, z N

xRy yRz  x, y y, z x,

z xRz

A R

A a, b c

R

R = {x, y) : x, y }

EQUIVALENCE RELATION

A R 

(i) R (a, a) R  aA

(ii) R (a, b) R  (b, a) R,  a,

b, A

(iii) R (a, b) R (b, c) R 
(a, c) R,  a, b, cA

A R xRy  x,

y xy R 

x, y, z 

(i) 
x  x,  xA

 (x, x) R,  xA

 R 

(ii) x y y x

 xy  yx,  x, yA

 (x, y) R  (y, x) R,  x, yA

 R 

(iii)  xy yz  xz
 (x, y)R (y, z)R,  (x, z) R,

 x, y, zA

R 

T 

R 

xRy  x, y R 

(i)

T      R ( ) R,

T

 R 

(ii) 
1
, 

2
 T (

1
, 

2
) R

 (
1
, 

2
) R  

1
  

2
  

2
  

1
 

(
2
, 

1
) R

R 

(iii) 
1
, 

2
, 

3
 T (

1
, 

2
) R (

2
, 

3
)

R (
1
, 

2
) R  (

2
, 

3
) R 

1
 

2


2
 

3
 

1
 

3
 (

1
, 

3
) R

 R 

R 

IDENTITY RELATION

A 

A 

I
A 

I
A

 = {(a, a)   aA}



A = {1, 2, 3, 4, 5} 

I
A

 = {(1, 1), (2, 2), (3, 3), (4, 4), (5, 5)}

I
A

–1 = {(a, a)   aA} = I
A

I
A

 = I
A

–1

I
A

 = I
A

–1  
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