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1.1

relation

function

sequence

Georg Cantor, 1845-1918

1.2 Sets and their Representations

i 1, 3, 5, 7, 9

ii

iii a, e, i, o, u

iv

v 210 2, 3, 5 7

vi x2–5x + 6 = 0 2 3

N the set of all natural numbers

Z the set of all integers

v In these days of conflict between ancient and modern studies; there must surely be

something to be said for a study which did not begin with Pythagoras and will not end with

Einstein; but is the oldest and the youngest. – G.H. HARDY v

(SETS)

Georg Cantor,

1845–1918
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Q the set of all rational numbers

R the set of real numbers

Z
+

the set of positive integers

Q
+

the set of positive rational  numbers

    R
+

the set of positive real numbers

A Set is a well defined  collection of objects)

i element

ii A, B, C, X, Y, Z

iii

A a a, A a belongs to A Î

aÎA A b

bÏA b, AA b does not belong to A

V a ÎV b ÏV 30

P 3ÎP 15ÏP

Roster or tabular form

Set-builder form

{ }

7

{2, 4, 6}.

a 42 {1, 2, 3, 6, 7, 14, 21, 42}

A

{1, 3, 7, 21, 2, 6, 14, 42}

b {a, e, i, o, u}

c {1, 3, 5,...}

A

{S, C, H, O, L} {H, O, L, C, S} 
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{a, e, i, o, u}

V 

V = {x : x }

x y, z

V

x x the

set of all x such that x the

set of all such that

A ={x : x 3 < x < 10} x

x x, 3 10 4, 5, 6, 7, 8 9

A

a (b) c A, B

C A, B, C 

A={x : 42 }

B ={y : y }

C ={z : }

1 x2 + x–2 = 0 

(x–1) (x +2) = 0

x =1, –2

{1, –2}

2  {x : x x2 <40}

1, 2, 3, 4, 5, 6. {1, 2,

3, 4, 5, 6}

3 A ={1, 4, 9, 16, 25, ...} 

A

A={x : x }

2 , N}
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4
1

2

2

3

3

4

4

5

5

6

6

7
, , , , ,
RST

UVW
1 6

x x
n

n
: =

+

RST 1
n 1 6£ £n

UVW
5

i  {P, R, I, N,C, A, L}  (a) {x : x 18 }

ii {0} b {x : x x2 – 9 = 0}

iii {1, 2, 3, 6, 9, 18} c {x : x x + =1 1}

iv {3, –3} {x : x, PRINCIPAL }

PRINCIPAL P I i

x +1=1 x = 0 ii c 1, 2, 3, 6, 9, 18 18 

iii x2 – 9 = 0 x =3, – 3 iv b

1.1

1

J 

100

2 A = {1, 2, 3, 4, 5, 6}. Î Ï

(i) 5...A (ii) 8 ...A   (iii) 0...A

(iv) 4...A (v) 2...A   (vi) 10...A

3

A ={x : x –3 < x < 7}

B ={x : x }



5

5 BC

C ={x : x 8}

D ={x : x 60 }

E = TRIGONOMETRY

F =

4

(i) {3, 6, 9, 12} (ii)   {2, 4, 8, 16, 32}

(iii) {5, 25, 125. 625} (iv)   {2, 4, 6,....}

(v) {1, 4, 9, ...., 100}

5

A ={x : x }

B =
RST x : x - < <

UVW
1

2

9

2
x

C ={x : x x2 4£ }

D ={x : x LOYAL }

E ={x : x 31 }

F ={x : x }

6

{1, 2, 3, 6}   (a) {x : x 6 }

{2, 3} b {x : x 10 }

{M, A, T, H, E, I,C,S}   c  {x : x 6 }

{1, 3, 5, 7, 9} {x : MATHEMATICS x }

1.3 The Empty set

A={x : x }

B

B ={x : x }

B

 1 the empty set or the null set or the void set

B A f {  }
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A ={x :1< x < 2, x } A 1 2 

B ={x : x2–2 = 0 x } B x

x
2
–2 = 0

C ={x : x } C 2

D={x : x2 = 4, x } D x x2 = 4

1.4 Finite and Infinite sets

A={1, 2, 3, 4, 5}, B={a, b, c, d, e, g}

C ={ }

A 5 B 6 C C

S n (S)

n (S) S

A, B

C n(A) =5,  n(B) = 6 n(C) =

2

W, W

S, x2 –16 = 0 S

G G

{ } { }

{1, 2, 3,...} {1, 3, 5, 7,...}

{..., –3, –2, –1, 0, 1, 2, 3, ...}
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A

6

{ x : x ÎN (x –1)(x – 2) = 0}

{ x : x ÎN x2= 4}

{ x : x ÎN 2x –1= 0}

{ x : x ÎN x }

{ x : x ÎN x }

i ={1, 2}.

ii ={2}.

iii = f

iv

v

1.5 Equal sets

A B A B B A

A B 

3 A B A = B

A B¹

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

A, 6 P, 30

30 2, 3 5 6 A P 

A

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

A

7

A ={0}, B ={x : x >15 x < 5}

C={x : x –5 = 0}, D ={x : x2 = 25}

E ={x : x2 – 2x –15 = 0 x }
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0ÎA B, C, D E 0 

A B   A C   A D   A E¹ ¹ ¹ ¹, , , ,

B = f B C   B D¹ ¹, , B E ¹ C

={5}, - Î5 D, C D¹

E ={5}, C =E , D ={–5 , 5} E ={5} D E¹

C E.

8

i X, “ALLOY” B, “LOYAL”

ii A := Î{n n Z n2 4£ } B = Î{ :x x R x x2 3 2 0- + = }

i X={A, L, L, O, Y},  B ={L, O, Y, A, L} X B 

X={A, L, O, Y}= B

ii A ={–2, –1, 0, 1, 2}, B ={1, 2}. 0ÎA 0ÏB,A B

1.2

1

2 

{x : x x < 5 x > 7}

{y : y }

2

{1, 2, 3,...}

(iii) {1, 2, 3, ...., 99, 100}

(iv) 100

99

3.

x

5 

0, 0

4 A = B

(i) A={a, b, c, d}    B ={d, c, b, a}
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(ii) A={4, 8, 12, 16} B ={8, 4, 16, 18}

(iii) A={2, 4, 6, 8, 10} B ={x : x x £10}

A ={x : x, 10 } B ={10, 15, 20, 25, 30,....}

5

(i) A ={2, 3} B ={x : x2 + 5x + 6 = 0 x }

(ii) A ={x : FOLLOW x }

B ={y : WOLF y }

6

A ={2, 4, 8, 12}, B ={1, 2, 3, 4}, C ={4, 8, 12, 14},

D ={3, 1, 4, 2}, E ={– 1, 1}, F ={0,a}

G ={1, –1}, H = {0,1}

1.6 Subsets

X =

Y = 

Y X Y X Y, X

Y XÌ Ì

“is a subet of” or “is contained in”

4 A B A B

A BÌ a Î a ÎB "Þ"

implies

A B A BÌ Þ ÎÎa a

A, B a, A a, B

A is a subset of B if a is an element of A implies that a is also an element of B A, B

A BË

A B A, B B A

B A B AÌ

A B A BÌ B A A BÌ Û = " "Û

iff 

A AÌ

f f
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Q R

Q RÌ

56 A 56 B B,

A B AÌ

A ={1, 3, 5} B ={x : x, 6 } A BÌ

B AÌ A = B.

A ={a,e, i, o, u} B ={a, b, c, d}. A, B B A

A B A BÌ A B¹ A B 

Proper subset B A superset

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

A singleton set

{a}

9

f, { , }, { , , }, { , , , , } A  B  C= = =1 3 1 5 9 1 3 5 7 9

Ì Ë

(i) ii) A B       (iii) A...C       (iv) B.....Cf......... ....B   (

i f Ì B f

ii A B,Ë 3ÎA 3ÏB

iii A CÌ A 1, 3 C

iv B CÌ B C 

10 A ={a, e, i, o, u} B ={a, b, c, d}. A, B B,

A

11  A, B C A BÎ B CÌ A CÌ

A ={1},  B = { },1 2l q C   = { }, ,1 2 3l q A BÎ A = { },1

B CÌ A CË 1ÎA 1ÏC

1.6.1 Subsets of set of real numbers

1.6 R 
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N ={1, 2, 3, 4, 5.....}

Z = {..., –3, –2, –1, 0, 1, 2, 3, ...}

Q Z= = Î{ : , ,x x
p

q
p q q ¹ 0} ‘Q

x 
p

q
p q q

Q – 5 (-
5

1

5

7
3

1

2
,  

7

2

11

3
T 

T={x : x ÎR x ÏQ} T T

2 5,  p

N Z Q Q R R N TÌ Ì Ì Ì Ë, , T ,

1.6.2 R Intervals as subsets of R

a, bÎR a < b {y : a < y < b} open interval

a, b a b a, b

a, b

closed interval [a,b]

[a,b] = { : }x a x b£ £

[ , ) { : }a b x a x b= £ < a b a b

( , ] { : }a b x a x b= < £ a b b a 

A =  (–

3, 5) B = [–7, 9] A B Ì [ , )0 ¥

 (-¥, )0 –¥ ¥

(–¥ ¥ ) 

1.1 

1.1

(a,b) [a,b] [a,b) (a,b]

a           b a         b a  b a        b
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{ : , }x x xÎ - < £R 5 7

(–5, 7] [– 3, 5) { : }x x- £ <3 5

(b – a) (a, b), [a, b], [a, b) (a, b]

1.7 Power set

{1, 2} {1, 2} 

f {1, 2} f {1} {2} {1, 2}

{1, 2} {1, 2} 

{1, 2} f {1}, {2} {1, 2}

{1, 2}

5 A A P (A)

P(A) 

A ={1, 2} P(A)={ f , {1}, {2}, {1, 2}}

n[P(A)] = 4= 2
2

A n (A) = m

n [P(A)] = 2
m

1.8 Universal set

U

A, B, C

R

1.3

1. Ì Ë

{2, 3, 4} .....{1, 2, 3, 4, 5} (ii) {a, b, c}....{b, c, d}

iii {x : x } {x : x }

iv {x : x } {x : x 1 }
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v {x : x }......{x : x }

vi {x : x } {x : x }

vii {x : x } {x : x }

2

i { , } { , , }a b b c aË

{ , } { :a e x xÌ }

{ , , } { , , }1 2 3 1 3 5Ì

{ } { , , }a a b cÌ

{ } { , , }a a b cÎ

vi {x : x 6 } Ì {x : 36 x }

3 A     = 1 2 3 4 5, , { , },l q .
(i) {3, 4} ÌA (ii) {3, 4}ÎA (iii) { , }3 4l qÌA

(iv) 1ÎA (v) 1ÌA (vi) {1, 2, 5}ÌA

(vii) {1, 2, 5}ÎA (viii) {1, 2, 3}ÌA (ix) f ÎA

(x)   f Ì A (xi)   { }f ÌA

4

(i) {a} (ii) {a, b} (iii) {1, 2, 3} (iv) f

5 A  P(A)= f,

6

( ) { : , } ( ) : , }

( ) { : , } ( ) { : , }

i            ii    {  

iii     iv    

x x x x x x

x x o x x x x

Î - < £ Î - < < -

Î £ < Î £ £

R R

R R

4 6 12 10

7 3 4

7.

(i) (–3, 0) (ii) [6, 12] (iii) (6,12] (iv) [–23, 5)

8

i ii

9. A ={1, 3, 5}, B ={2, 4, 6} C ={0, 2, 4, 6, 8} A, B, C

(i) {0, 1, 2,  3, 4, 5, 6}

(ii) f

(iii) {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10}

(iv) {1, 2, 3, 4, 5, 6, 7, 8}
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1.9 Venn Diagrams

John

Venn, 1834– 1883

1.2

1.3

1 1.2 U = {1, 2, 3, ...., 10} 

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

2 1.3  U ={1, 2, 3,....,10}

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

B AÌ

1.10 Operations on sets

5 13 18 5 13 

65

1.10.1 Union of sets A B A B A

B 

AÈB A B A

union B

12 A ={2, 4, 6, 8} B ={6, 8, 10, 12} AÈ B

AÈ B ={2, 4, 6, 8, 10, 12}

AÈ B 6 8 

13 A ={a, e, i, o, u}  B ={a, i, u}  AÈ B =A

AÈ B ={a, e, i, o, u}= AA

A B A B AÌ

AÈ B =A

1.2

1.3
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1.5

14 X ={ }

Y ={ } XÈ Y

XÈY = { }

 6 A B C

A B

AÈB= Î{ :x x A xÎB}

1.4

1.4 AÈB

Some Properties of the Operation of Union

i AÈB = BÈA Commutative law

ii (AÈB ) È  C = AÈ  (BÈ  C) Associative law 

iii AÈ f = A È f

iv AÈA = A Idempotent law

v UÈA = U  U

1.10.2 Intersection of sets A B A B

Ç A B 

A B :
AÇB = Î{ :x x A x ÎB}

15 12 A B AÇB

6 8 A B

AÇB ={6, 8}

16 14 X Y XÇY

XÇY ={ }

17 A={1, 2, 3, 4, 5, 6, 7, 8, 9, 10} B={2, 3, 5, 7}  AÇB

AÇB = B

AÇB ={2, 3, 5, 7} = B B AÌ

AÇB = B.
7 A B 

A B 

: A BÇ = Î{ :x x x ÎB}

1.5 A B 

U

A

B

1.4
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A B A BÇ = f
A B disjoint

A ={2, 4, 6, 8} B ={1, 3, 5, 7}
A B A B 

1.6
A B 

Some properties of Operation of Inter-

AÇB = BÇA

(AÇB)ÇC=AÇ (BÇC)
f fÇ = Ç =A U A A, U

AÇA=A
AÇ (BÈC) = (AÇB) È (AÇC) Distributive law Ç È

1.7 i v

1.7 i v

1.6



17

17 BC

1.8

1.9

1.10.3 Difference of sets A B 

A B

A – B A – B A B A

minus B

18 A={1, 2, 3, 4, 5, 6}, B={2, 4, 6, 8}  A – B

A – B

A – B ={1, 3, 5}, 1, 3, 5 A

B B – A = {8} 8 B 

A 

19 V={a, e, i, o, u} B ={a, i, k, u} V – B

B – V

V–B= {e, o}, e, o V B

B –V = {k}, B V

V B B V- ¹ -

A B A- = Î{ :x x x ÏB }

1.8 A B

(Shaded portion) A B 

A–B, AÇB  B – A  1.9

 1.4

1

(i) X = {1, 3, 5} Y ={1, 2, 3}

(ii) A = {a, e, i, o, u} B ={a, b,c}

(iii) A = {x : x  3 }

B = {x : x  6 }

A = {x : x 1 6< £x }

B = {x : x  6 < x < 10}

(v) A = {1, 2, 3}, B = f

2. A={a, b}, B={a, b, c}. A BÌ A BÈ
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3 A B A B.  A BÌ È

4 A ={1, 2, 3, 4}, B ={3, 4, 5, 6}, C ={5, 6, 7, 8} D ={7, 8, 9, 10}

(i) AÈB (ii) AÈC (iii) BÈC (iv) BÈD

(v) AÈBÈC (vi) AÈBÈD (vii) BÈCÈD

5 1 

6 A ={3, 5, 7, 9, 11}, B ={7, 9, 11, 13}, C = {11, 13, 15}

D ={15, 17}, 

(i) AÇB (ii) BÇC (iii) AÇCÇD

(iv) AÇC (v) BÇD (vi) AÇ(BÈC)

(vii) AÇD (viii) AÇ(BÈD) (ix) (AÇB)Ç  (BÈC)

(x) (AÈD) Ç(BÈC)

7 A ={x : x }, B={x : x },

C= {x : x }  D ={x : x }

(i) AÇB (ii) AÇC (iii) AÇD

(iv) BÇC (v) BÇD (vi) CÇD

8

{1, 2, 3, 4} {x : x 4 6£ £x }

{a, e, i, o, u} {c, d, e, f}

{x : x } {x : x }

9  A={3, 6, 9, 12, 15, 18, 21},  B ={4, 8, 12, 16, 20},  C ={2, 4, 6, 8, 10, 12,

14, 16},  D ={5, 10, 15, 20}, 

(i) A – B (ii) A – C (iii) A – D (iv) B –A

(v) C – A (vi) D – A (vii) B – C (viii) B – D

(ix) C – B (x) D – B (xi) C – D (xii) D–C

10 X={a, b, c,d} Y={f, b, d, g},

(i) X–Y (ii) Y–X (iii) XÇY

11. Q R – Q

12

(i) {2, 3, 4, 5} {3, 6}

(ii) {a, e, i, o, u} {a, b, c, d} 

(iii) {2, 6, 10, 14} {3, 7, 11, 15} 

(iv) {2, 6, 10} {3, 7, 11}
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1.11 Complement of a set

U. 42

A U A U= Î{ :x x x, 42

} 2 ÎU 2ÏA 42 2 3ÎU 3ÏA

7 ÎU 7 ÏA 2, 3 7 U A

{2, 3, 7} U A Complement

¢A

¢ ÎA {  : U= x x x ÏA}

8 U A, U U A 

A U A ¢A

 A = {  : U¢ Îx x x ÏA}

¢ = -A U A

U A A

20 U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}  A ={1, 3, 5, 7, 9}. ¢A

2, 4, 6, 8, 10 U A

¢ =A     { , , , , }2 4 6 8 10

21 U

A. ¢A

A, ¢A

A U A ¢A U

20 A/ ={2, 4, 6, 8, 10}

A : Ax x¢ = Î¢ A 1,3,5, 7,9 AxÏ = =¢

A A¢ =¢

(A B)È ¢ ¢ Ç ¢A B

22 U ={1, 2, 3, 4, 5, 6}, A ={2, 3} B={3,4,5} A/, B/,

A/ÇB/, AÈ ( )A B A BÈ ¢ = ¢Ç ¢

¢ = ¢ =A        B   { , , , }, { , , }1 4 5 6 1 2 6 ¢ Ç ¢ =A B  { , }1 6

A BÈ = { , , , }2 3 4 5 ( ) { }A BÈ ¢ = 1,  6

( ) { }A B A BÈ ¢ = = ¢Ç ¢1, 6
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1.10

U A B

( )A B A BÈ ¢ = ¢Ç ¢

( )A B A BÇ ¢ = ¢È ¢

De

Morgan’s laws

Some Properties of Complement Sets

1 ( ) ( )i  A A U                  ii  A AÈ ¢ = Ç ¢ = f

2 ( ) ( ) ( )i  (A B) A B         ii  A B A BÈ ¢ = ¢Ç ¢ Ç ¢ = ¢È ¢

3 ( )¢ ¢ =A A

4 ¢ =f U ¢U = f

1.5

1 U ={1, 2, 3, 4, 5, 6, 7, 8, 9}, A ={1, 2, 3, 4,}, B ={2, 4, 6, 8} C ={3, 4, 5, 6}

( )i  A        (ii) B       (iii) (A C)       (iv) (A B)        (v) (A )¢ ¢ È ¢ È ¢ ¢ ¢

( ) )v  (B C- ¢

2 U ={a, b, c, d, e, f, g, h}

(i) A ={a, b, c} (ii) B ={d, e, f, g}

(iii) C ={a, c, e, g} (iv) D ={f, g, h, a}

3

i {x : x } ii {x : x }

iii {x : x, 3 } iv {x : x }

v {x : x 3 5 }

vi {x : x } vii {x : x }

(viii) {x : x+5 = 8} (ix){x: 2x + 5 = 9}

(x) { : }x x ³ 7 (xi) { :x x ÎN 2 1 10x + > }

4 U ={1, 2, 3, 4, 5, 6, 7, 8, 9},  A ={2, 4, 6, 8} B ={2, 3, 5, 7},

U

A

A
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( ) ( ) )i A B A B       (ii) (A B A BÈ ¢ = ¢Ç ¢ Ç ¢ = ¢È ¢

5.

( ) ( ) ( ( ) ( ) ( )i  A B   ii) A B  iii  A B   iv  A BÈ ¢ ¢Ç ¢ Ç ¢ ¢È ¢

6 U 60
o

A ¢A

7

(i) A A ...        (ii) A ...

(iii) A A ....              (iv) U A ....

È ¢ Ç

Ç ¢ ¢ Ç

= =

= =

f'

1.12 Practical

Problems on Union and Intersection of  Two Sets

A B A BÇ = f,

( ( ) ( ) ( )i)  (A B) A B       ........n n nÈ = + 1

A BÈ A B A BÇ = f ,

1

A B 

( ) ) ) ( ) ( )ii (A B n(A) (B A B      .....n n nÈ = + - Ç 2

A – B A BÇ B – A A BÈ

1.11

n n n n

n n n n n

n n n

( ) ( ) ( ) ( )

( ) ( ) ( ) ( ) ( )

( ) ( ) ( )

A B

B

È = - + Ç + -

= - + Ç + - + Ç - Ç

= + - Ç

A B A B B A

              A B A B B A A A B

              A B A B

2

iii A, B C

n n n n n n

n n

( ) ( ) ( ) ( ) ( ) ( )

( ) ( ) ( )

A B C A B C A B B C

                     A C A B C                 .....

È È = + + - Ç - Ç

- Ç + Ç Ç 3

n n n n( ) ( ) ( ) [ ( )]A B C A B C A B CÈ È = + È - Ç È [ 2 ]

= + + - Ç - Ç Èn n n n n( ) ( ) ( ) ( ) ( )A B C B C A B C  [ 2 ]

A B C A B A CÇ È = Ç È Ç( ) ( ) ( )

1.11
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n n n n

n n n

A B C A B A C A B A C

                      A B A C A B C

Ç È = Ç + Ç - Ç Ç Ç

= Ç + Ç - Ç Ç

( ) ( ) ( ) ( ) ( )

( ) ( ) ( )

n n n n n n

n n

( ) ( ) ( ) ( ) ( ) ( )

( ) ( )

A B C A B C A B B C

A C A B C

È È = + + - Ç - Ç

- Ç + Ç Ç
3

23 X Y X YÈ  50, X 28 Y

32; X YÇ

X Y X Y

X Y

n n n

n

( ) , ( ) , ( ) ,

( ) ?

È = = =

Ç =

50 28 32

n n n n( ) ( ( ) ( )X Y X) Y X YÈ = + - Ç

n n n( ) ( ) ( ) ( )X Y X Y X YÇ = + - È

= + - =28 32 50 10

n k( )X YÇ = n k n k( ) , ( )X Y  Y X- = - - = -28 32 1.12

 X Y

     X Y) X Y Y X

50

28 32

10

= È

= - + Ç + -

= - + + -

\ =

n

n n n

k k k

k

( )

( ( ) ( )

( ) ( )

24 20 12 

4

M P.

n n n( ) , ( ) , ( )M P M M PÈ = = Ç =20 12 4

n (P) 

n n n n( ) ( ) ( ) ( )M P M P M PÈ = + - Ç

20 12 4= + -n( )P

n (P) =12

12

1.12
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25 35 24 16

X Y

X YÈ X YÇ

n n n n( ) , ( ) , ( ) , ( ) ?X Y X Y X Y= = È = Ç =24 16 35

n n n n( ) ( ) ( ) ( )X Y X Y X YÈ = + - Ç

35 24 16= + - Çn( )X Y

n( )X YÇ = 5

5 

26 400 100 150 

75

U, A 

B .

n(U) = 400,  n(A)=100, n(B) =150 n( )A BÇ = 75

n B n

n n

n n n n

( ) ( )

( ) ( )

( ) ( ) ( ) (

¢ Ç ¢ = È ¢

= - È

= - - + Ç

= - - + =

A A B

                U A B

                U A B A B)

400 100 150 75 225

225

27 200 120 C
1

50 C
2 

30

C
1

C
2 

i C
1 

C
2

ii C
2 

C
1

iii  C
1

C
2

U, C  A, C
2 

B.

n(U) = 200,  n(A) = 120,  n(B) = 50 n( )A BÇ = 30

i 1.13

A A B A B= - È Ç( ) ( )
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n n n( ) ( ) ( )A A B A B= - + Ç  A – B A BÇ

n n n( ) ( ( )A B A) A B- = - Ç = - =120 30 90

C
1

C
2

90.

ii 1.13

B = (B – A) È (AÇB)

n n n( ) ( ) ( )B B A A B= - + Ç

 B – A AÇB 

n n n( ) ( ) ( )B A B A B- = - Ç

= - =50 30 20

C
2

C
1

20.

iii C
1 

C
2

n n n n( ) ( ) ( ) ( )A B A B A BÈ = + - Ç

= + - =120 50 30 140

1.6

1 X Y n (X) =17, n (Y) = 23 n( )X YÈ = Ç38. ( )n X Y

2. X Y X YÈ 18 X 8 Y 

15 X YÇ

3 400 250 200

4 S T S 21, T 32 S TÇ

11, S TÈ

5 X Y X 40, X YÈ 60 X YÇ

10; Y

6 70 37 52

7. 65 40 10

8. 50 20 10

1.13
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28    CATARACT TRACT

CATARACT X

X ={C, A, T, R}

TRACT Y

Y = {T, R, A, C}

X Y Y X X=Y

29 {–1, 0, 1} 

A={–1, 0, 1} A f

A {–1}, {0}, {1} A {–1, 0},

{–1, 1}, {0, 1} A A 

A f , {–1}, {0}, {1}, {–1, 0}, {–1, 1}, {0,1}

{–1, 0, 1}

30 A B A BÈ = Ç A =B

a ÎA a Î ÈA B A B A BÈ = Ç A BÎ Ça

a ÎB A BÌ b BÎ bÎ ÈA B

A B A BÈ = Ç , A BÎ Çb b AÎ B AÌ A = B.

31 A B

P A B P A P (B( ) ( ) )Ç = Ç

X P A BÎ Ç( )

X A BÌ Ç X AÌ C Ì B X P(AÎ ) X P(BÎ )

X P(A P(BÎ Ç) ) P(A B P(A) P(B)Ç Ì Ç)

Y P(A) P(BÎ Ç )

Y P(A)Î Y P BÎ ( ) Y AÌ Y BÌ Y A B,Ì Ç

Y P A BÎ Ç( ) P(A P(B) P(A B) )Ç Ì Ç P(A B P(A P(B)Ç = Ç) )

32 1000 720

A 450 B

U, A S B

T n(U) =1000, n(S)  = 720, n(T) = 450
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n n n n

n

n

( ( ) ( (

(

S T) S T) S T)

             S T)

(S T)

È = + - Ç

= + - Ç

= - Ç

720 450

1170

n(S T)È n(S T)Ç S T UÈ Ì n n( ( )S T) UÈ £ = 1000

n(S T)È 1000 n(S T)Ç 170

170

33 500 400 A

200 B 50 A B 

U, A M B 

S

n(U)=500, n(M) = 400, n(S) = 200 n( )S MÇ = 50

n n n n( ) ( ) ( ) ( )S M S M S MÈ = + - Ç

= + - =200 400 50 550

S M UÈ Ì n n( ) ( )S M UÈ £

34 38 15 20

58

F, B   C

n(F) = 38, n(B) = 15,  n(C) = 20

n( )F B CÈ È = 58 n( )F B CÇ Ç = 3

n n n n n

n n n

( ) ( ) ( ) ( ) ( )

( ) ( ) ( )

F B C F B C F B

                   F C B C F B C

È È = + + - Ç

- Ç - Ç + Ç Ç

n n n( ( ) ( )F B) F C B CÇ + Ç + Ç = 18

1.14 a

b c

d n= Ç Ç =( )F B C 3

a + d + b + d + c + d = 18

a + b + c= 9

1.14
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1

A R= Î{ :x x x x x2 8 12 0- + = },

 B ={2, 4, 6},     C ={2, 4, 6, 8,.......}, D={6}

2

i x ÎA A BÎ x ÎB

ii A BÌ B CÎ A CÎ

iii A BÌ B CÌ A CÌ

iv A BË B CË A CË

v x AÎ A BË x ÎB

vi A BÌ x ÏB xÏA

3 A, B C 

A B A CÈ = È A B A CÇ = Ç B = C

4

(i) A B  ii) A B    iii) A B B   (iv  A B AÌ - = È = Ç =( ( )f

5 A B,Ì C B C A- Ì -

6 P(A) = P(B).  A = B.
7 A B P(A P(B P(A B) ) )È = È

8 A B

A A B A B= Ç È -( ) ( ) A B A A BÈ - = È( ) ( )

9

(i)A A B) = A     (ii A (A B) AÈ Ç Ç È =( )

10. A B A CÇ = Ç B = C 

11. A B A X B XÇ = Ç = f A X B X,  XÈ = È

A = B

A A A X   B B B X= Ç È = Ç È( ), ( )

12 A, B C A B,  B CÇ Ç A CÇ
A B C =Ç Ç f

13 600 150 225

100
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14 100 50 25

15 60 25 H 26 T

26 I 9 H I 11 H T 

8 T   I 3

i

ii

16 21 A 26 B

29 C 14 A B 12 C A

14 B C 8

C 

u

u

u

u A B 

u A B A B 

u A P(A)

u A B A B 

u A B A

B A B 

u U A A

u A B

BA)BA( ¢Ç¢=¢È BA)BA( ¢È¢=¢È

u A B f=Ç BA

)B(n)A(n)BA(n +=È

,BA f¹Ç

)BA(n)B(n)A(n)BA(n Ç-+=È
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Georg Cantor, 1845– 1918

1874 1897

a
1
sinx + a

2
sin2x + a

3
sin 3x+....

1874

(one to one correspondance)

1879

Richard Dedekind, 1831– 1916

Kronecker, 1810–

1893 Gottlob Frege

the set of all

sets 1902

Bertrand Russell, 1872–1970

Russell’s Paradox Paul R Halmos

“noth-

Ernst Zermelo 1908 

1922 

Abraham Fraenkel 1925 axiom  of

1937 Paul Bernays

1940 Kurt Godel

Von Neumann-Bernays, VNB Godel Bernays,

GB

v


