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INTRODUCTION

George Cantor, a mathematician, born in Russia and educated in Germany, was the first 1o realise
the importance of sets. The concept of a set is useful in almost every branch of mathematics. In
this chapter, you will leam —

* the concept of a set

« representations of a set

= various types of sets

= set relalions

= gubsets of real numbers — intervals

* Venn diagrams

= gperalions on sets

o some basic results on cardinality of sets

» practical use of sets in solving problems.

I.] SETS
In everyday life, we have
For example, consider the
(i) the collection of even
14.
(i) the collection of jn"cl-'l."r‘
(fif) all colours of rainbow.
(i) all states of hv:ia.
| rivers of India.
{{:; :;] prime factors of 330 LE',_,E' 3, 5 and 'I].I
(wif) the rools of the equation x* - 2x = 3=0/1e3and ._1' | -
ight lines (drawn in a particular plane) passing through a given point.
B 5“:' t pach one of the above collections is a well-defined collection of objects. By “well
We E,;?:Er;}:f‘af objects” we mean that given a collection and an object, it should be possible to
iﬂﬂ (beyond doubt] whether the object belongs to the given collection or not.
Set. Any well-defined collection of objects is called n set. The objects of the set are called its members

to deal with pollactions or aggregates of objects of one kind or the other.

following collections :
patural numbers less than 15 ie. of the numbers 2, 4, 6, § 10, 12,

els in the English alphabet e of the letters a, e, £, 0, 1.

or glements. . |
Thus. cach one of the above collechons is a set,

The terms ‘objects’, ‘members’ or ‘elements’ of a set are synonymous and are undefined.

]
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AR UMDERETAND NG 150 MATHEMATIGS

Now, consider the collection of all pood hooks on mathemalics.

Tl iy not s well-defined collection, since a rnulhl.'n'ln’rin_:s L“:.Iﬂk consicdered good by one person,
mnay nol b+ considered goad by another. So, this collection is not a set

MNote that the following collections are not well delined ;

(7} all intelligent students of class XTI of your schoul.

(1) afl big cities of India.

(i} all heaulilul girls of India,

(iv] five mosl renowned scientists of the world,

oo, nome of the above collections is a set

The sets are usually denoled by capital letters A, B, Cete, and the meinbers of the set ap0
denoted by lower-rase lellerss a, b, ¢ ele,

If xis & member of the set A, we wiile » ¢ A (read an 2 belongs to A') and if ¥ is not 4

member of the sel A, we write x ¢ A (read s 't does not beleng g5 A, TF » and 1

_ bath l'll::]DnH
le A, we wrile &, v & A,

1.1.1 Representations of a set
There are two ways to fepresent a given sel.
1. Roster or tabular form. In this form, we list all the members of the sel within braces
{curly brackets) and separate these by commas.
For exantple:
(¥ the set A of all even nahiral mumbers less than 15 in the roster Jovem is written as
A =124 6 % 10, 12, 14}
NMute that 2= A, 10 e A while 5 e A
(i} the set 5 of vowels in (he English alphabel in the fobuwlar fore §8 written as
S =i 0, u,
(i) the set M of months of a vear having less than 31 days in the roster form @5 writlen as
M = [FE]J:’L:IHT!.-",. April, June, heplember, November|.
(7w} the set L of letters in the word JODTTRURS in the takular foran iz written o
L-{l.0,D,H P R

REMARKS

1. The order of listing the elements in a sot can be changed. Thus, the set 13, 7. 8, 12} may
also be written az {7, 3, g 12] or {12, 7. 3, 81 el

2, lf one or more elements of a set are repeated, the set remaing the same.,

Thus, the zof |n, Iec, b B, oa) is the same as e, &, c].

3. While listing (he slements of a set, it is sufficient ta list its m erribers only once.

Thus, the sct X of letters in the word MATHEMATICS in the tabular form is writlen as
X={M A T.H.E | C 5]

4. The roster torm enables us Lo see a1l Hhe muembers of a set at a glance, However, if he
number of elements in a sef is very large, then we represent the set by writing a few
elements which clearly indicale the shruclure of the elements of the set followed
lor preceded) by three dots and then writing the last slement (il it exists),

Thus, the set A of add natural numbers between 50 and 500 in the tabular form can be
writlen as

A = {51, 53, 55, ..., 4490},
LThe sct P of even inteyers less than 10 in the roster form can be weitlen as
P={.,-4-2024 6 &

2. Set builder form or rule method, In (his form, we write a variable {say x) representing “_“:’:
member of the set which is followed by a colon ;" and thercafter we write the property catisiisd
by each member of the set and then enclase the whole description within braces. If t*i is a set
consisting of elements © having property p, we write A - Ix 1 x has property p), which is read as
‘the set of elements x such that x has the property p,
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[he colon 737 stands for the w ‘ R
the colon ‘' & wards ‘such that'. Somelimes, we use e symbal 71710 placeal
For examyle:
{1 the set A of all ev i
: A=ixx ;:: . .L.'um natural numbers less than 15 In the failier i
It 5 = i tven natural nuwber less than 151,
]l Lne set ! o el
i of vowels in the English alphabet in the bnilder form s writlen 25
i J x .%.I' 13 4 wowel i the English ‘1‘|I_~_~'|-|,=-|'|_-||:u|.|
iy tha set 5 = i :
5 : i1, 4. 9, 1R, 25, .. in the builder form can be writlen 28
5 = |x : x is the square of 2 natural numbes),

pior 1s wweritien @S

1.1.2 Kinds of sets
1 ]‘:mpt}' sel, A sel which does nal copiaiv any element s galles fle emply st of the aeer
poid set. There is anly ane such set. :

It is denoted by & or | L

IT set or e

For example

i the collection of natural numbers less than 1.

(i) 1%z 2x = 11 = 3 and x is 3 natural numBer).

(i) [x 7 3% =% and x is an even integer) |
(fw) [x :x s an even prime munber greater than 21,

Fach ore al these is the empty sel,

2, Singletun sel. A sef thet moetains arlly one eyt called @ shegleton LT awrit) sef.

For example:
GREEE
{if) fx3x—1=38]
{E#) e ox is the capilal of Tmdial.
Each one of thege is a singloiomn sel.
3. Finite sek A sef that condaing T Vpited [defnike) swmber af different elesends §s called 7 finile
st
For exampie:
() 5 =1la e toul
(i) A =2 4 6 ... 100k
(i) 5—fxixis the capital of In:dial.
ffp) M =[x:xisa month of & wearl.
() Pizixe N ard ¥ ig 2 prime fa

Each ane af these is a finde =2l

clor of 210} fe 12,305, 71

H - 0 0

As the empty sct has oo elements, 0 is a linite sct,

4. Infinite seb. /A 5 flaet confeing gu wiinntad pember af different elevignts s called au irfirnite
gt, T othur words, 4 apt which is not finite is called an infinite sct.

1w
For example:
(i)t suk af even natural
N and x is primop e 128,58 7 1L, 13, ..L
{ ali points on & line segment.
bt lines {drawn io& 1_1'.11'|||:1||r!* rn'l.'ma:l nassime throuph a given puint.

mumbers Lo (204 &

{if] {ri &=
(i) the seta
u) the set of all stralf

Each rne of thest is an infinite a8l

MOTE
Al infipite sets cannel be wrilten in Lhe roster form, Far example, the set

ammal b written in this form becatse the dlemwents of (his set do oot fallow

af real nimmbers
any pattern.
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1.1.3 Cardinal number (or order) of a finite set
:”EL“' Ry of different clevienis & a finite scf A i enlied the cardinal wwndier (or arder) of A
is drmofed Ty nlA) or O{A i
For exainple:
(It A = a o i o) then mld) - 5
(il ek A T the sel of letlers in the word SCTEROOL
fe. A= |5 G IL O, L then wia) = 5,
(il let A = jr: vis 2 prime Factor of 60 Le. A = (2, 3, 5], then HiA) = 3,
{iw) let D = [x @ xis a digit in our number system|
L =40, 1, 2, oo 95 then a(T¥) = 10,

S-x

w1

L.

NOTE
The cardinal number of the cmpty set is zero and the cardingl number of 3 aingleton set js

one. The cardinnl wanber of an tnfiuite sat {s neper dgfed.
1.1.4 Some standard sets of numbers

il ?;Etufﬂ numbers. The set of natural (ar couting] mumbers is denoted by M. Thus
R s ey

(i} Whole numbers. The set of whaols numbers is denoted by W, Thus
W=1,23 .} '

(iif] Integers. The set of all intepers is denated by I or Z. Thus
I - ﬁ-..l. _Er _.].r D_l 1_. 2r I-I_II

(fr) Rational numbers, Any number which can be expressed in the form % where o, g1

-
b

s I , 2 5 .
and i « Vs called a rational nuinbuer. Thos 3050 P57 ete are rational numbers,

The sel of rafienal mambers i denoked by o

(z) Real numbers. All rational as well as ircativnal mumbers are real rmmbers, Thua -3, [,
> i ‘=3 ! Eh L
S S W2, =23, 42 ete are all real numbers, The sel of read numbers is

denoted by [

{vi} Irrational numbers. The set of irralional numbers is denoted by T. This, T = x:re R

and x ¢ (M le. T is the set of all real numbers that are nol rational. So, JZi 43, - 35,
t are members of T, ?

(v1i) Pogitive rational numbers, The set of pusilive rational numbers is denoted by ot

{vfit) Tositive real numbers. The set of pusitive real numbers s denoted by R,

ILLUSTRATIVE EXAMPLES

Example 1. Shite whether the skrignmt eollecting o

' competent sefieed feo ; T 1 T
Srue or false. Justify wour answer, / el fecckers in Delld is p apt' 80

Solution. False, because the collection of cam
defined. A particular teacher considere
incompetent by another.

petent schasl teachens in Delhi is not well:
d Lompetert ]}}r One  peTIon mi_ght be cgmi{leﬁEd

Example 2. Wrile I _,"rJHrIIel.l'Hg seds o i Fosfer forn
() A ={xlxe Nomdd<xsin),
(/) H =[x | xfsaleffer in e ward rm"'-I'J'J"L".-IE'r{cf}

(il B ={r | xe Nand 5 < x% <50,
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el A =[xixe Fand 27 < 20

() & =lx:xisa solution of the equation 22 —x =6 = -

., =1
(o) B = {1'-'-1’=-|—£, ve W oo = -.1|.

IF +

r: : ML I raike ds QL
(w2r) A =[x rxis e foen aigt e such fiad e seom af 113 digils ¥ :
Solubion. () & =5 & 7 K 9 1.

[T = [A 1L 0T, H, M £ CJ].
e : , d 5, thereforc,
(i) We know that (he squares of nalural numbers o, 4,5, 6, 7 lie betwecn o

the sot Aoin roster form iz A = [3, 4, 5, 6, 7). i ;

(i) We know that the squares of folegers 0, + 1, +2, £3, %4 are less than 20 thigelore, the
set A in roster (omm is A = |-4, -3, -2, -1, 0 1, & & 4

(™) The given equalinn iz * —x -6 =0

= [x-3lx+21=-0

= x=3=D0orx+2=0 =x=3-2

The sel § in the roster farm s § - |3, 2],
(il Asne Wandan=d x=012 5

Algo 1 - E'i%, putting i1 =11 L 2 5 wo el
KT .=

= 1 %
Sl TR s
5 1 1 3
Therefore, the set A in roster form i A - { TeE A ﬂln
(pii) As x i3 & two digit number and the sum of whaose digdis is 9, sich numbers are

18, 27, 36, 45, 54, A3, 72, A1, 90.
Therelore, the set A fn the coster Fopern 5
A o= [18, 2V, 3k, 45, 34, &3, 7L, k1, 90

Example 3. Wrife Lhe Fullpaing selz i the rasler fofin
=t e=t is K

= Tox=2
i £ = {I;-x-l d -

Jrel

i) F=[xlx-SFri-0xc R].

galution. [ Given T = | | E=1tt= R
BaefmPot=0=L{- T+l =4

- t=01,-1tekk

- The scl [? in the roster form s D=1 1, =1].

Ly |
{ﬂ'} G.i"."El."-E = '!l.'-l:".—IEl =5,ICRJr_

e

=2 g adp—9=x-12
i+3

il
= ?'.r:—'ll—:-*.r—-'-g.-IE“-

3 y |
;. The set E in the roster form is E= <-—1.

L =

-

"lr -a
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(i) Given F w |x | v¥ =532 4 § ={, x5 R
XS+ =0 (=2 (3 =
L J,:l:l,'l,'lz.s
= I= :t-yE, :t'liI'E'IE R
- The set F in the roster form is F = 1-."5,—\1'5,15:_&',

Example 4. Wrike g Sollowing sets i the Iidtder form

(1} #he cosenbing wrinbers wilrich qre miiitiples of § and frqq Himy 50,
(i} the fractions udipse Humerator is 1 and whgse denontinator i 5 COURENE watmibher leas than 1
(i) the 5 aof all positipe integers whose cube fs adg

r

(i) A = {1,: 2 5].

2° 3§ "0

Whm 1.3 1 )
) {Jri'ﬂrlﬁflﬁl"

Solution, ) xrxisa multiple of & ang g < x < 50),
(i) [-::— * X 15 a counting number and r < lﬂ}_

(ifi) Here, we are to consider anly Positive integers. A
is an even Positive integer ang the cube of an odd posit
therefore, fhea members of the required get i

(i) Here, we observe that each member in the given set has
denominatar, Alsq the numeratar begins with 1 ang ends with 9.

Hence, the gep 4 in the buildey form can be Written ag
A= {J: ixe

nUmerator one less than F

”H,nENandlﬂ:s?J-

() Ba= {I::=—};-,H5N}.
4]

Example 5. Mateh pach of the sef o fe left deseribeg iy YOStEr form with ghe STMe 52t onr the

described in set builder oy 3
) 13, 4 5 6, 7 i) ix.‘xﬂsnﬁﬂheh'eanﬁq-r..z:.{}]
(i) 12,3, 5, 7 9 ) (2 xis g jepper i the mopg TEACHER)
Gi) A, CHRT E} {e) br: ¥ is gy odd natiral yygpher less than 10
(im) {1, -2} (@) jx:re h’ri!r:d'E-::rs.?ji.
Solution. In (d), v £ N nd 2 <re?, oo the Values of x are 3 4.5 6,7 and hence (i) matches {d).
In (¢}, x is an odd natyra] number and loss thap 18, 50 the values of x gre L, 3,5 7, 9 and hence
(i) matches (e), ‘

In (£), there are 7 lotters iy the word TEACHER ang
il aal g et =E=-1x+2 29 ==-J:-'[,-—2,mh':r}nmtfh:-s{ﬂ}.
Example &, State wivich af fe fﬂﬂnwﬁlg stofemients qre drue and il re false, | T ——
(i) 37 & {x:x has exrctly tuo Wﬂ‘f"l"ﬂﬂ',fht'mm!_ |
() 77 € | :x s exacily four Piﬁffft-'e_ﬁmmL
(ifi) 28 & lx : the sum of all positive frepg, of x is 2y),
{ir) 128 € (y ! the sum of all positive frctors of y is 2.

the letter  jg Tepeated, so (i) matches (B,
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Solution. () False sinee 31 has exactly two positive factors, 1 and 31, 31 belongs to the set,
{i1) True; since 77 has exactly four positive lactors, 1, 7, 11 and 77, 77 belongs to thie set.
(i True; since the sum of posilive factors of 28=1+2+4+ 7+ 4+ 28 =56 = 2% &
{in) False; since the sum of al] positive factors of 128

=1 +244 48416432+ 64+ 128=25522x 128

Lxample 7. Stabe which of e follomoisg sets are finite ar infinite, Tn case of finite sets, mention the
eardinnel primelser

A =lrixe Nands=9

iy B =lx:xe Wond 2v -1 = i
Wi C=|¥ixe Nmdel =3x+2= i}
Uw) O = [x:xe Nand x is prime

(o) £ = |xv:xe Nmdcis odd]

(i} Fow lx 2 is o wionth of a year Raving less than 31 days)
(i) G =lx:xe Toml x==3)

Solution. (i) Given 1? « 0 = x =3, -3butx e N,

A = |3}, which iz a finite set. n{A} = 1.

(i Given 2r=1 =10 q#-%hut:ew.

B = gy which is a finite sot. wig) = 0,

(iiNGven ¥ =3 +2 =2 x-1{x-=0=2x=12butxe N,
C = (1, 2], which is o finite set. n{(C) = 2.

(D= |r:xa Nond xis prime) = [2, 3, 5 7,11, 13, ...).

Sinoe prime numbsers are infinite in number, D is an infinite set.

) EBwilr:xeNand xisodd] ={1,35 7.9, 11, ...}.

Since odd numbers are infinite in number, B t5 an infinite set.

(vi) F = |x:x is month of a year having less than 31 days]

[February, April, june, September, November), which is a finite set.
B

ltrxrelondx>=3}= =2 =1, 0, 1, 2 3, ...} which is an infinite set.

Example & IF 8 = |x @ x is o positive moultiple of 3 less than 100) and P = [x 2 x is @ prime nunber
lvss Hhr 201, then write wl3) + nw(P).

Solution, Given 5 = [r : x is a positive multiple of 3 less than 100} and
P = {x : x is a pume number less than 20].
The sets 5 and I in the roster form are :
G = (3 6 9 12, ..., 99} and
P=(2 3571113 17, 19
= 13} = 33 and 1"} = B,
n{S) + n{l) =33 + 8§ = 41.

il
il G

1

EXERCISE 1.1

Very short answer type questions (1 to 8) :
1. State which of the given collection of objects s a 5ot :

(i} A collection of popular cinema actors of India.
(i) The collection of even natural numbers less than 51,
{iii} The collection of counting numbers less than 1.

l {iw) Collection of interesting books written by Shakespeare,

L - _Aj“
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novels written by Munshi Prem Chand.

(1) The collection of 10 most talented students of your sehool.

(vd) Collechon of all rivers flowing in ndia.

(i) Collection of 5 rivers flowing in India,

(ix) Collection of al! ralional numbers which lie between — 1 ang Iz
(x) A team of eloven best cricketers of the warld,

(xi} A collection of most dangerous animals of the wiorld.
2. A= {3,57,9 11), then write which af

() The colleclion of

S- X

the folluwing statements are true, It 2 stalemens
is nol truee, mentHon why.
i 3e A i) 59 A (fid) B e A
(i) 9 & (@) (3 A (=) [5, 7] e A
3. Use the roster method oo represent the [ollowing sels .
{#) The

counting munhers which e ruhtiples of 6 and less than 50,
{i#) The frachons whose riamerat

or is 1, and whise demominalar is g wounbing niim ey
tess than 10,

() {x:xe Nand % iz 2 prime faclor of 84).

(fz) The sal of odd nbegers Iying between —4 and @,
{#) The set of all natiugl nmbers v for 1wl
(i) The sel of al] intesers x

(wil) The set of all integers x

uch x + & Is less than 14
for which » + ¢ iz grealer than 110,
lor which x + & Is Jess than 10,

(zaif) The set of all inlewers ¥ for which % 15 & natural nuniber,

B | 9]
lix) 1lx-xEI,—-E-ﬁx-:3j-.
(x} [:r:x-::Na.mi-lth:.iLSI.
() [#:x e N, 22 <ap)

(Xil) {x :x F Z ang +2 = 16}
(% The set of all digita In cur anpeher syslem,

(xiv) The set of all letiers in fhe wiord TRIGOMOMETRY.

(xv) The set of all vowels in the Fnglish alphahet which prucede g,

(rvd) [x : x is o consonant in the knglish alphabet which precedes k).
4. Write the following sets in the builder fomm
Gy {1, 3. 5 7, 9 11, 13 (e (2 4, 6, 8, ixe]
(i) [3, 6 9, 12, 15] i) (2, 4, 8 26, 32, g
{v) 15, 25, 125, 625} (=) 11, 4, 9, 16, ..., 100]
{mil [1, 4, 9, 16, 25, .| (i) J% % %, ? }
5. Which of the following are examples of the nyll sep?
(i} Set of even prime numbers,
(1) Set of odd natural rumbers divisible by 2.
(ifi} Set of all Indian kids 5 metres tall.
v} [xixze N, x=5and x =g
(z) [x:xis a point commpn Lo any bwa parallel straight lines).
{#) §x @ x is a student of your schag] Presently studyiog in both classes XT and X110,
6. Which of the tollowing sets are finie ot infinile}
Ai} The set of davs af 2 weel,
The set of numbers which are multiples of 7.
Animals living on Earth,

Scanned by CamScanner



SETE

(iv) The set of consonants in the English alphabel.
{v) The set of circles drawn in a plane.
(pi) The set of prime numbers which are less than one crare: /"'!
7. Find the cardinal number of the following sets ©
@11 (i) (ol Giy A =11, 2 2 1, 3)
(it The set of all Indians having & legs.
{z) The set of all letters in the word PRINCIPAL
(vi) The set of all vowels in the word PRINCIPAL.
g, (1 Write the candinal number of the set A, where A = {25 two digit MR
of whose diggts is 8],
(ii) Write the cardinal number of the set of all integers * for which E.'t'.u_ wanwel
number.
(iif) What is the cardinal number of the sat X, where X = |x ¢ x is a letter in the word
'‘CHANDIGARH'|?
9. Match each of the sets on the left described in roster form with the same set on the right
described in set builder form ;

(i) {2, 3] (@) |x:xe N and is a divisor of 6]
(i) 5 =5} (B) {x:x e Nand is a prime divisor of &}
(i) 1. 3, 5) (e) fx & x is a letter mn the word LITTLE}
(i) 11, 2 3. 6} {d) |z : x is an odd natural number less than &)
v} [T, E L. 1) Et}ix:xhﬂamm:-f&reequalimnﬂ—ﬂ=ﬂl.

10, State which of the following statements are true and which are false. Justify your answer.
(i) 37 & |x : x has exactly two positive factors]
(i) 35 e {x :x has exactly four positive factors}
(itf) 496 e [y : the sum of all positive factors of y i 2y}
(o) B [x:wh -5 + B - 12+ 6=0]
Hint, (i) 496 = 2% x 31, 50 all the positive factors of 496 are
1,2, 4 8 16, 31, 62, 124, 248 and 496,
The sum of all the positive factors of 496
=14.2+4+5+1ﬁ$3‘1+&2+124+143+4Hﬁ~992=1x495
= 496 € :y:mcsumﬂfaﬂpfﬁlﬁwefactursufyislﬂ.

Hence, the given statement s true. _
11. Classify the following sets sk finite set and infinite set. In case of finite sets, mention

the cardinal numb=er.
i) A=fx:xs I x <5}
(in A={r:xe Wx i divisible by 4 and 8],
(iif} P = [x:x i5 an even prime number = 2.
(i) F=[x:x€ N and x is a factor of B4}
fp) B=[xixisalwo digit pnumber, sum of whose digits is 12},
(i) C=lx:xe W, 3y -7 £ 8],
{vi) jx:x=>5m ME M and x < 20).
(piti) [xrx=5mnel and x < 20).

{ix) {x:x=ﬁ—],r|EWandllﬂlﬂ}_

{g]{;:x=%,neﬂnnd5{n{1u}_
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.2 SET RELATIONS
1.2.1 Equlvalent sets
Tiet (finfte) sets A and B are colled equeivalent §f My e B sene iwiiiey E-"Ll*"r’-”-"JEnm_
Thus twa finite sets A and B are equivalent, wiitlen 25 A ©3 B (read a5 4 ¢,
if fll::";] £ H{ﬁ]
For examgle
() Let A =fn B d cland B =[2 3,5 7, 9], then n{A} =5 = (B, g, » i
(51 Lat A o % xis a calour of rainhow and = x| ¥ = W, xr < ], they J.l{..l'-'L,'II
au A e B = ¥
fi) Lot P oo x s xis a letter in the word “FLOWER'|
and (1 = {x 1 ¥ is 2 letler in the ward "FOLLOWELY],
en 1l = 6 = () because each sct = |F, L, O, W, T, Rl
a0 I e QL

1.2.2 Equal sets
Two suts A and B are satd f5 b egunl if Heey hawe axaelly e siwe slemenis. We wer
Thiss A — B if every member of A i3 A member of B and every member 0k T g 5
A and B are e POual, we swerite it es A = B
Far exanmple
{:," A= 2and B = 14 L, 2 1, then & = B,
(7] Let 1 - 147 % 15 & vaseul In the word “EQU.-‘I.T_.]'I"F’} and
Q= drraisg vowel in the wgrd TILTATIT, ATIVE], then
F =0 because enck set=|E 1L A D J
DBl Teb A = flgean oy o) Gl o
A=l-3,-2,-1,01, 2 3 =y iy e
lAand B=r.y g 2nd 22 < 10), thap A=T,

[-&:] LE' _E" Z= I-]-I v

- M ; Ay ¥4

I-" 4 |:| l ; 1|-I|'.! T E = -\.]l' al.]d Q - I'__|_ *p -ls a trj ; r'l i : -
WeES ench sa) = TETE NAving 5 sided), flen

REMARK

A, B are finige Sy
ire f trand A =F then sl
it 1 L L i'||:-"!'.|._| - .||!|:].| LA i
Eq:m.x-ent oul the comore, OEY nof be 4a ]-‘J1 e b i
T'u_n A g 2R sn A = B but -'-B Tl Tet G
Tls, Fag (Fnitg) Fifual sofe o s

e it gy 4 o
Member ufﬂ; :

qual sety g elways
%3, 5l and 1 = 3, 3 410
Al Efitivilent ;

s iy Elit bog FINENENE oy W mak e vgual,

Lef A, B be FEY fop
, : L e A i
A 2 f ed @ vphops
wnt.e ites A —p [reacd sy 4 iz Elhse; u:rJ:'ﬂBiLj
Thws A cr e A fitpliva v g g
A chigs Ay i l
- SRR A containgg ;
We write i) as B = a ; i
A (read g ‘I Cofiing 40 L 'hB-I:'r,aﬂHl ; el e
YR supersn) np A |
AT

If thure pxigis AHea
AERISE One Elamant 1. .
of B and we write Jt 2 A e A which i 93 mumhey of B
. : “P ot B, then A js not a subset

For eximmple ;
(0 let A =23 Slangp_

& i ooy 2

Hy wien £4 g, :
arca A4 MREC Of A s also o meiver af B. Wa
1S By e J'I'l Fi,_l'

n B. jaY mi.l"-’ a'l
i suprerset of A,

- 1523 5 Ghoos
A = B MNote that . RS T ) ST i
) . lep out | g A mn g BVEry mMein bey af A g alsg ber of B
() Iot A o . ¢ & o 5 and B = g Th 5 ilso @ membe

rl!l. i

be Bbutlg A ol g a "'r"fI'Nnh“lh

(i} let I be the sot of Jetiors it
SCHOLAR', In roster form, T:ffg%ﬂ'”m!-‘ el 3 s e
S L rqu.f"ﬁ,:”:::“:mim J!h(E:i'Wﬂ;?
L a s sy 2 1) £l

WIEAbutfe B soa o B Alo
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eETE AL

' Yivd q 1
"'] Tet A= fr s w b5 0 divisor of 56) and = |3 ¢ x s o prime divisar of 56 thry

= (124, 78,14, 28, 56 and B~ 2, 7). 1l is easy to see that B =4 while: A & 1.

r'lll ]E‘. .Il:'l. = ||. 5 3 II'-."'I';.I H = l_|_ T L';II'I U'a.l'i.l l"ii'll."”l'll. |-|“|-|-|L'||"\.| ‘I|_I-.-\-| 1|'|||r| |II|

Itis easy tosee that A =B and B = A In fact A = B

Proper cihset: Lot A s miry st aned B e o ety 50, fiaen A fe ool ul @ pHer grrlsef -1'-{,!5
if cweegy member af Ads alss @ mener of B sited fhaere evdafs athenst poe vlenci! 8 S
af A.

oA is a oroper subsel of B, we write itas A o B Az 1L

Lo the: above example, 000 A ds a proper subaet of B, in (i ' 5 a propsr subset of Q and
in el Boiz a praper subsel of A
REMARK

TF v sets A and B are cqual fe A =0, then A cBand B < A Cunversely, iF A < B and

B oA, then ~x = B Thus A = B if and only if for every a & A4 = @ = B and far every
=B =b¢

HOTE
Lot A ke any set, Hen
{11 A& = Aic every satis p subset of itscll, bul not 3 proper aulael, A subset which is
nat a proper subset s called an improper subset.
(21 Every sat has only one fmprover siiee!.
(3} Sinee the empty set has no clements, 0 < A de the empty g2l i a aubset of avery
50,
{1) Gmpty e is a proper subsel of every scb except sl
Subscks of a set
{11 Lel & = jel, then the subsels of & are b, A,
Mote thal it CAY — 1, numbes of subsets of A =2 =124
(i) Lot A = (1, 2/, then the subsets of A are 4, (15, 12 A Nobe that o (A = 4 tiumber of
smbsets of & =4 -2
F0 Leta = |1, 2 3], then e subsets ol A are
e (10, 125 13) (1, 2], {1, 30 12 3% A
Nate thit & [A) = 3, number of subsets of & = 8 = 2,

REMARK i
A s o set with g (A) = s, then the number of subsets of & = 2" and the number of proper

subscks of A = 2901,

1.2.4 Power set . | |
Tiee et fprmed D all Bee subssis of @ given s@ A s cilled il poroer sel af A, 0 is denakad by TlAL
Tor example, let A = {1, 2% then PLA) = |6, {11, 2], Al

REMAREK, :
If A i a sel with o (A) = m, then 2 iPGAR = 27,

1.2.5 Universal set : ! gt 1t is
A 22l it copteins all fhe cleienks paer conesideration fil o given probles o5 called aatfpapds SEE.
i in NENNHE A
denoted by £ or UL : R
It i5 & kind of ‘parent sat’. Every stl undie discussinn is a subsat of universal == 1]
2 ) . : ) ; : - ane pratslerm
Mute thal [he choice of universal sel is nol unique. Uniwersal sat may ".-i.'I.E[ from P
5 . . L P B 5[
to another, Thecciore, we shall always specity universal setin a glved promt
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For expmple :

(fi For A= o g
|x = x iz a letter 0 English a

iy Por A=ly:0E T
11,2, 3 .. ] or N

#i] For A = {Earth, ars,
e 2 dg a planet of our snlar aystem).

- 111, 14, yniversal sel may e

]ph:ﬂ;ﬂt}-.
12], wniversal set may be

wniversal set may be

1.2.6 Subsets of real numbers
Wo knowe some standard sels of pumbers,
sasy bo see Lhat
N W-olcDeRTcoRNeT
Aie Q' = cR and R* © R

Thess F.E.LB are subsets of the sot of real Nt T
Em’_‘ |

Intervals as subsets of I
Intervals am some special brpes of subsets of the set of real numbers,
Let @ and b be fwo {distinel) rezl numbers and 4 < I ]
Tiee sei of Al peal winckers feing befisony g and b is S0 Jo form en open internal [t '{E"'RB; :
oy [, B, Trocsdy, ot
mhl=frzre R ao<cx=<h _.
The number 7 s called the left end point of the interval and the number b is caflag e :
end point. Il iy be noted that the open interval (s, ) does not contain the loft and right ‘ﬂi
puints a and [, ek
Gromiefricatly, let the points A ardl B on the real axis represent e real nL!I'Lﬂ:IEt'.‘:rlnrlﬂ";

respeciivily, then the upen interwal i B} i he sct of all points to the right af A and to the

3 -Iéa }
of B. It is represented on the real axis as follows : .

o
: o=
' Ay ot Bib| "
L= L] L
: ' : =
L i) 5[] X
Fig_ 41,

The sel of all veal noowhers yinyr

hedwrvest 0 ang B and Seiyd
; ; : it a0 and
@ clused interoal, It is denaied by MGkaing

[a, h. Pt‘-:.‘ciﬂel_-,;

i =r:re R og<ye
The closed inturval [o, i = .

the mambers o and k15 soid f i

{ed on the peal ax3s as follows -

%
.I".[.]:I H”:'] - —
" or x
Als) Hia —_;:
e 1.2

Tl zaf -E':.‘-m'.lI ol Rinnters T
; HIRLERS g Detieeey g g B i i ol 1 i o .
closed mteritl, This it al | b WAL, el i ‘ref-i:'tg thi i .
W L = = &+ ¥ ‘H:‘ L) :1 < | !
b ]},J T ] -npt'n 1m .hl_' |{_'-FI_‘ I::-ut E].:. H! iy mj: o !

sl on the right, it is denoted by (4 %

It iz represented on the Teal ::iflﬂ:;:h;;:, Biogeye 0.
- —
: ﬁhj ——
- T A
g " T —
Fig, 1.3, X
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AL
: .-1 : ) J ] i I~ I. I L} 0 " -
Viee setof all veal npinbers Tty Bettee i ied b, ot neluiding e s @ Ts swial b favi @ clased

ppren TetereRl. This interval s ciosed on the Teft hat open on the rigghil, it i denatod by Ja, 0.
Precizely,

BETS

[Tl =dr:ixe Resx <l
Tt is represented on the real asis as follomws

o

X Al Bit) "
or

— ; ; s

% Al El4} ¥

Fig. 14
The number (b ~ 2] Is called the length of any of tee intervals (o, &0, (@ 5], in, &) or [ B
The intervals introcuced above aze a1l finite intervals. We shall 2lso need infinite intervals.
The zef of all renl waombers x sucl et x = a fore an infinite fterval. It i denoted by fw =)
Precsely,

o) =[x Rox=al
1l is represented on the real wds as Bollows -

e

[
® Al
ar

® -"'-Eil ®
Fur 1
The set of ull ren! mambers 1 such thit © = & frm an definite interval. 1t s denoted by 1o, <)
Precisely, :
[1, ) = lz:xe Bex2al
It is reprecenied on b real 2wis az foliows :

» Akl "
or
I
i i
x | by
g L.

The sef of @ll Foal faABers X ayek thaf x < @ faie an infiRite inlpsmal. Tt is demoted by -, @)
(R r| 1 =l a i
Precizaly, :

e g)=lrtxs L. x -« aj.

H Ju I. LT L]
it 5x pemresented on the real onis as fnllows

—_———
}E’_ Al %
ur
i Al e
..I:l:;.:. 1.7

: o fleal € for e dnfindte irteroal. 1t in denoted i [—oo, al.
The set of @il rel umibers x gud! i x =4 |

I'recisely, oo, ] = X234 F I ox <.

It is represcentod on the Teal axis as sollaws

—=
. Tl by
H\.l 1l
or
—l =
5 A X
" Fig. 1.
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. UNDERSTANDING |5
- C Many

The set of all real mombers is an infinite interval. It is denoted by (~es, o), prg . ’ h‘*li_
{—o=, w) = fx:x e R :
The real axis itself represents this interval.
X o)
Fig. 1.5,

="

REMARK o
It may be nated that *=' (read as infinity) & ol ”r:;““‘z”. and cannot be treagay s
is a symbol representing largeness without any bound ie greater than
number however large. )

Similarly, ‘- represents smallness without any bound ie. smaller
number however small.

ILLUSTRATIVE EXAMPLES

Example 1. Find all pairs of equal sets (if any) :
A={} B=[z:x <5 and x > 15],
C=xix-5=0, D= {£: 2! =25,
E =[x :xis a positive integral root of the equation 2 - 2x — 15 = a}.

Solution. The given sets are :
A= 0], B=g¢ :
C = [5), D} = {5, -5 .

HE._l_S:I. (=215 = {r -5 (x+3)
ere, we find that the only Pair of equal sets is C and E.

Example 2, Considar the follousing sets »
O A= 3LB=]1s 8 and C = {3, 2, 3,5 7 9

feeser! Hie correet symbel = or ¢ b
. 1 fween the followine pg : |
e, B MA..B g

EA.LC (g, e

any Pnsitjtd&'

than any “"-‘Eﬂ:l:i'we
reg

=0.sre5.y

A=x:xisp Ietter of the wworgd
B=(x:xisaletier of the ward

C=lx:xisaletter af Ihe quq,
T "EE'LL{:I :
(fl Ach I:i'!'}ﬂ:f:' g

() A s @ proper suybep of B :Hrj] A= (i) Bes C
; : . m) B
Sn;ut::u{:;i T';-re ﬁvzr Sets in ghe roster fop, a:: Bisq Proper syloe; af C.

B={E L B O W) and
C=|B E L O W l".
(i) true (i) true @) true
Example 4. Let E= {1, 2, 3, ..., S As iy,

Bulr;z=nlne Mﬂ'fﬂfc=h:115g
(i) write the sets A, B and C in Taster form,

‘ELBOW
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SETS hsaged
(i) state n(A), n(B) and n(C),
(i1} state whetlier A « B.
(fv) state whether A & C
Solution, {{) Here £ = |1, 2, 3, voey S0,

It is understood that A, B and € are subscts of E, 50 the members of these sets are o be taken
only from E.

The sets A, B and C in roster form are
A = {6, 12, 18, 24, 30, 30, 42, 48),
B=11,4,9, 16, 25 36, 49| and
C=(1,2367 14, 21, 42).

(i) Note that n{A) = 8, #(B) = 7 and m{C) =&,

(i) No; because n(A) £ n(B).

(i) Yes; because n{A) = n{C). Mote that A » C,

_ Example 5. Let A = |x ! x s a letter in e word 'CEORGE CANTOR'] and B = {x : x is 0 vowel
i the sword "GEORGE CANTOR?), then

(i} write the sets A, B in the tabuiar form. (i) state n (A) and n (B).
(i} write the number of proper subsels of A, (iv) write the power set of B.
Solution, (i) A=|G E QR C A N, Thand B = {E, O, A].
(i) n{A)=%8 and mn (B) =3.
(iii) The number of proper subsets of A = 2% - 1 = 256 — 1 = 255,
{iv) F(B) = (¢, {E], [O}, [A], [E, O), {E, A}, [0, A}, B].
Example 6. Let A = (1, 2, 3, B = [2, 4] and C = [1, 2, 3, 4]. Find all sets X such that
M XcAmdX =B
W X o Cht X o A

Solution. (i) Subsets of A are ¢, {1}, (2}, (3], {1, 2), {1, 3}, (2. 3} and {1, 2, 3); subsets of B are
&, (2], {4] and {2, 4].

X c Aand X © B means that X is a subset of both A and B. Hence X = 4, [2].

'[IT.:' Subsets of C are [ ”L [2]- |.3]- I."H-' 11, Ii! “-.' 3"'.- f'l.- J‘L I.zr 3].! [E..- 4}! {3.- "H.- “l 2, 35.-
1,2 411 3, 4}, {2, 3, 4) and [1, 2. 3, 4).

X o C but X ¢ A means that X is a subset of C but X is not a subset of A.
Hence X = [4], {1, 4}, {2, 41, {3, 4} (L 2 4], {1, 3, 4}, (2. 3, 4), {1, 2, 3, 4).

Example 7. Write down the power set of A where :
) A=¢ (i) A=10] . (i) A = {0, |0, 1)).
Also find the cardinal number of F{A) in each case,
Solution. (i) Here, & = &. ‘

We know that the only subset of ¢ is ¢, therefore,
PLA) = (0]

. Cardinal number of P(A) = 1.

(if) Here, A = [0].

The subsets of A are & and A, therefore,

P(A) = {9, (O]} h
5 Cardinal number of P(A) = 2,
() Here A = {0, {0, 1)} = {0, B} where B = [0, 1}. 2
The subsets of A are ¢, (0], (B} and A, therefore,

FIA) = g, {05 [0, 170, (0, [0, 1))).

Cardinal number of P{A) = 4. S
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Exunple 8. For amy sets A ad B, i 1f trie el P(AY U P (@) = p {4 2y hm:: H

Solution. Lel A = [1, 2| and B = [2, 3], then iy
PLAY = [ (10, (2} 41, 2]) and P(B) = {6, (2], [3), {2, 35,
PLAY ) POBY = [, (11 421, [1, 2], 13} 12 3}l

CALUTD =1, 2 3],
Nm;ﬂ(i ::I.'B} =| o 410 121, 130, 10, 20 17, 3], 42, 34, (L 2, 3)).
Mote that PiA) U TB) = P{A W T S
Example Y. Tuw fnite sets A and B haoe wmoand ¥ Efm;u_mrs TespeCHpel, Find ,EHEL_ |
sy of paer sef of A to cardinal sather of potver sel of B is 64 0 1 apg n{A) 4 nE) - I
Her walves of mopad &, =
Solution. Given niA) = w and (B} = &
= alP{AY = 2% and n(l%(B)) = 2=,
s ralio of gPIAT to (PR = 64 - 1.
T o omokogy
* o
= M-k Dy by
Als0 2(A) + n(B) = 12 = m + & = 12
solving (1 and (if) siullaneously, we gel m = 9 and k=1,
Hence, m =9 apg k=3

Example 10. Tiwo finiie sebs e wand & elements. [f fhe topgl RUIIDET 0f sihaeis m‘ﬁm";f
wore Han the tokal wumbey of subrels of second set, flom find the values of p and k. i

: =
Solution. Let (e tw sepe be A and B, then #lA) = e and Al =k mowp e
MNow ni{a)y = ow and #il{13)) = 2% f'i
.."n.{":un:llng tn given, 2% _ o 36 . "._-r ]

i 1 - T L
= = 2 gng o —1l=7
= .i'=3m'|d2*"‘178

= l"—SHTLdE“"J'—33=?-3.’=3.1n-:[m—'_3!..-:3
=  b=3apnd = &,

Henee, w - 6 and k- 3

Example 11, A Band ¢ S SEES, Dre Hhas

[a'}ﬁ-::E,H-::L"-_:-ﬂ =l
R AEDBele g s _
(A comay '

¥e A Then 2 conzider any arbiteary e
Xe oy = [ <5
= ¥eE C {r =
Hence, A c ;
fF."Jﬂ::H,En‘:C‘a_-;.J.-,L:C B
Also C c A (see P2

Thus, ACC‘ﬂndCc_d-,-_ﬂ_,AkC

{?'jfj Let A o Wi I':i]'-l':ﬂl. Pronss I-]'Iﬁl A b
W know that emply sel is alwayy o Ehlbsgi - _ _ ot
A < ¢ (given) SVEIY Setie g - A Thus, we get§ == 78

= A= '-.

C‘urrwrsﬂy; et A=¢= A = b ang 5o oA 1

In particular, A — th, -

Therefore, A — f o= A= L
Scanned by CamScanner
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XERCISE 1.2
: Very short answer type guestions (1 to 14)
1. I the following, state whether A = B or not :
fl A=|v:;x+2-3,8=|r:xe Nand is less than 2|
(i) A=lc:ve Nanddr-1<2), B=|x:xe Wand 3x-1=<2l
(i#) A =lx:ixe N and is a prime factor of 36(, BE=IL2%3% 6, 9 12|
iy A=lrcxeland 224, B=lx:7e Rand @2 —3x+2=0
{0 A=[2 3 and B =|x:xisasoluticnof 2*+ 5c + 6= 0]
(o) A = r:xisa letter in the word LOYAL! and
B =y :yis a leter in the wonl ALTOY]
[z A& = |v 1 % iz a letter in the word WOLY] ond
B ={y:pizaleter in the world FU]TLGWI'
.ﬁﬁln _ (10, 20, 30, 40, 50, ..} and 15 = {57 ¢ is a multiple of 10,
2. IF A= IL, 2, f-,J 4,5, B=12 3 4] and C = [2 4, 5); state whether the following slateenents
gre true or falsa.

i} AcB Gy A eC (i) B A fiw) B = C
o) Oz A fol Cch (zif) B~ C (wifl) ¢ < B
[ix] A+« B (x} B e C Goip A O
3. Use appropriate symbol ‘e, £, =, 2, =" lo fill in the blanks :
(] 4 coeee L 203 4] ([l =5 .. 123, & 5, 6]
{2 - |2 3. 4} L R O | A
T I 0 A= RPN P W (2] L, 10 weese g, a4, 1}

(i} MIWVBAL ... {x : x is 2 capital eilty of countries In Asial.
4. Dxunine whelher the follawing statements are true or false
i [, 0t = [k o oa (0 41,2 3] = {1, 3, 5]
(iii} o) = {a, & o {fv) la] & [o B €l
() Ja, et < fxzxis 8 vowel in the Lozlish elphabot}

fof) |x @ x i an even natural momber loss than B = [x 5 1 is a natural mamber which

dividus 350
5. State whether sach of the following statements i3 troe or false :
() 2= (1,2 3] (# 121 = (L2 3 iy ¢ c 11,2, 3
(i) 0 0 w11, 2) o [, (220 {wi) & = [i3].
6. Let A& =11, 2, (3, 4b, 5. Which of the fullowing statements are not toae and why?
(@ 3¢ cA (i} 43 41 = A ity 13 4 e A
(e (1.2, 5] cA (o 11,2, 5] A [ty 1,2, 3Fc A
{mit) 1€ A (wiil) 1 = A fix) e A
fx) 4 — A Crih ) = A :
7olfe=1[123 .. 10 and A - | ¥ | xis a prime factor of 6A). List the set A
8. Write down all the subsels of the following sets

FRT N R (5] d.
4, Write the power set of A, where A = -1, 0, 2|.
0, Write the number of proper subsets of A, where A « [=3, -1, L L 4).

=]
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SR :
M HE= (L2, 3 0] and A= Jus oy dsoa Geetor of 25 hen welle o (A,
" - i kgl rag

) h l h ) "y kL Ja
12, 17 E = Jall diggits in owr number system) and A = vz oo naddpde o W then writ g, {M:_:.
B3 Write the following sets as infervals

@) Iv:xe B -3<xsh @y [vive B =5< gl "}
(i) vrrve R2sxs7) (i) (vive Osx<}
(B r:xe Roxsh () frsw Byows - |
i) fvire R x2-9) 1
4. Write the following intervals in set boilder forms ]
i =2 (i (2, 1) (i) [=5, =2] {ied =4, )
(23 (3, =) (1) (s, =] (00} (s, d),

15 HE=(L23 ., 12  A={v | 2v+ 35 18 and B [x &% s & welle A anad 1 in e
raster Torm.,
6, Let =0 2,2, 3 ..,50, A =v:y=fmuye W
Bh={r:v=0nne W nnd C - [ @ is a factor of 72), then
(@ write the sets A, B and © it rosies farm
(i} stale miA), (B) nnd H{C).
17. Givensels A =1, 3, 5), B o 2 &6 8 and C=|2 1 4 0, wlhich of the t'-.nlrnwin,!: Ny
he taken as universal setfs) for all the diee sels A Boand C7
1L 2,345 67 8 (5 10, 8,23 4 5 6)
(i) o e 1, 1,23, 4,567 8 .
I8, Given A = (v : ¥ is 2 lotter in the word ACCUMULATON)|
(/] Express A in roster (e,
(i) Find the caedinal number of the st of vowels in A,
(i) Write down the power set of the set of vowels in A,
1% List all the proper subsots af 0.1, 2, 31, )
20. If the set A has five elenients, liow ma ny aul
any praper subsets will A hgee?
721, Tlva finite sets have w and ¢ vlementa, IF the
an the mumber of suhsets of the 50

.3 VENN DIAGRAMS

Mast of the ideas about sets and (he ¥
af geometric figures known
sl £ is denoted by netang
ovals (ellipses) ote

wetEwrill A have TIFA has siy elements, how

mumber of sulbsels of fhe

first sl iy 12 moe '::-E |
cond sel, then find the

vilues of g angd k.

arious relationships betyeen then can b i
a5 "Venn diagrams' (or Venn-Euler dj
e ol 15 sulssels b close

walised by means
agramsh. Usaally, the universal
chetrves within gy tectangle, such as ciecles

IFA, B are the sels whosp

“'L'r!]!'ll'_'n-i A0 MeEeE ! TR —
arcies, then the Venn dj e ~ - eprementud by poings wihig " =
e : tefagram (G 110) reprosenty (b AcH = o
I DECESRATY, W0 nark individual clemuents py Puiiets s de ity [:a \]
d:ﬂgmm. Somelimes Punts are ppog miarke, anly aleimends e wrillon __J_,
inside the dingram, ' :

Thus, the set A of factors of 12 b [, 2,

4,6, 12] ¢y by P EIFOs 1 b o
By the adjoining Vienn diagram, FiRsunl6c | Eoa .
5 f& 41
Here, £={1.2 3 ..; 12). | : r; 6/ 10
L 87 ol
Fio 4110 0000
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| 4 OPERATIOKS ON SETS
EAEYT *'-q:'ﬂ_, Y b gAY QO AN s

Gn e W S0, W i commbine them & far ot =t i i
sy T Adapndend oY s, e s

oy sets). OF course, whatever we S0 w doh e =etE L

w0 giv

1.4.1 Union of two sets
The wnion of tn scts A ana B
clemerifs .J.'-':I!:":'l hofang o A OF & oo b
AUB=lx;zes Awvebl
Nowethatz ¢ Aorye Balsod inciudes the passbaly o e Iyl s e A . Pt
if 1 belangs tobath A and B, should be taben a5 the e
we kaow that the repetition of o thedibers of @ w0t B0es Tk B ¢ i

i . L]
o g e cvvestRg o I

prithen 5 & L) B frrad & A AT L,
i, T

Tz it 00 WV st Qi ORI iyt

gl
iz

Tor gxample @
r:l .I.I.“‘t_"'l,—-ll 1-'5.1"1-:\' wﬂ"EE_‘IL'\:‘l .5 dy .I:_-':i'ﬁl\"f'f.!'..';--l-T\."I -_'_r- -1-1“"

(i} Let A= fa, Bk d, I'.'.-I|.|:|.'I'I"]j‘-||..-l: £ .

| fen AUB={a ko dr il = A
We nole that if B < A, sheny A U B = A :ih_'__“*:.,_fﬂ"-s

A

If A, B are sets whos membets ar -:"'rer-: mied by ¥,
points within arsles, oo Shots WEION 35 TOPTESIT pd by o e
points within the shaded area shows I 15 -.1" 200 F omalind 4
1.4.2 Intersection of two sels ok
i ) R it g @ Sz S e ikl
The intersection of fi sels 5 879 5 iyt s A TV B g e 3 SRATRRAEE A S5 Sl TR
af gll fhe elements o olick helamg & Lash & amd B. Tias
*AaMB=Ir1aE Aandx s BlL
Monte that A B iz the 21 cpnsisting of 2l the 09 o SRR A i
Tor example :
53 - ¢, then A NE=4L A

1,2 34 5] and B (L3

(N let A
(i) let A =12, b doedl and B o= o & 4 B

We note that BB © A thenABE-5 -
1f '!.,Em&ﬁ-yshnane.. prribers 2ne sepresertad B = T NE
points within circles, then thes s trrapciion I TEpTEs ~nted br il
_points within the hzded area shown I BE 112 _ x__-._ﬁ__._.
Two sats A and B =F called disjoint i A N B = E___ _5 ke
otherwise, thay are czllad joimt of OV srlapping s ve ok
Tor expmple
oA =11 33 nd B B LES 1, e AT E=R
Therclore, the &85 A and B are disomt e
et A B be the =22 '.r"-nau members ke representad BV ok =
points within circles and & : 4 B are digoint then Sy &0 b 2 |
represent {ed by Venn dizzram showm in &g 1.1= - }_ 4
: T 104

wJote that there are oo plements whic &7 P et il

A and H.

1.4.3 Difference of two sets
Lot A, B he toe seds, then 5 — : ' s SO BOSIEE T SR

M“J__ in B. Thns
A-B=ir:re AEnOIF

Similarly, B-A=lr:T€ B and r € Al
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UNCERSTANDING 1SC Mamh gy
For example ;
Whlet A=11,2,3 4,5 and B=1, 3,5 7,9 then
A-Beil 4 andB-A=7 9
Notethat A-B2B- A
i) e A b, e, d, ¢, of and B = {4, ¢, i, 0, then
A=B=lbcdland B-4A =i
Notethat A -B 2B - A,
(i) et A =, 23, ..., 10} and B = (3, 5, 7. Bl, then
A-Bwil,24 04 %10} and B- A = 8,

enole that if B c A, then B— A = b,
I & B are sls whime

B - A are represe

]i"‘ilﬂ'l"i\"l'h".

W

members are represented by points

within cireles, then A — B qng
nted by points within the shaded areas sh

own in fig. 115 and fig, 1.6

A — B (shvadend iren) B = A (shaded qreg)
Fig. 115,

Fig. 116

REMARL;
MNote thal the sets A - B, ANBand B- A ape mutually
disjolnt i, the intersection of any two of these sets is the
epty sel as shown in fig. 117,

1.4.4 Complement of a set

Let & Be the universnl sof qud A be oy sel thew fhye complement of A, denoted
sl consesting of wll e emieinls of & which dp o h'fﬂ.lrg fo A, Thus

A=lriretandzre Al
I the mvembers of the = A are represented by points within

the vircle, then the members of A" are representad by points
withivy the shaded arca shown in fig. 1.18.

Note that A = E _ A
In general, if A is any subsel of
of all the clements of B which do not
For example ;
W bet E=11,23, .. 10 and A=
A w45, 8, 10,
(i) het & be the set of all the i
in the English alphaber, then A* js
REMARK
IEA is 2 subset of the universal s 5 then A’ is alsp 4 subset of &
In the above example (i), E=il, 21 10) and A I' : '
T =L235709
A = {4, 6, 8, 10, i
ST =11,23579=A

Thus, from the definition of the complement of 8 subset 4 of .
that {A’) = A, the universal set £ it

by A" or Ac o ..-'1_,1'5!'

set B, then the
belong 1o A

[Ir Er '3-' 5| Fr '-?I'.l 'i'l-"n"l'l

nd A be the zet of all the

Set of all the consonants i the English alphabel

- !
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1.4.5 some basic results about cardinal number
;A B are finite sets. then in counting the elements of A U B, the
olements of A N B are counbed twice —onoe in counting the clements
of A and second time in counting the elements af . Hence
2lA WU B = n{A) + n(B) - nlA M B
I pariicular, AN E =G, then w AL By =uld)~n (B,
Also, from the Venn diagram, it is clear that
(i) nlA - By =nlAWUJB)-n(B) = niAY—niA N B
i n (B -A)=nld U B —ulAl=n(B) —nld M B)
i#ig) n{A\J Bl =n{d - B} + nib - Al + # (AN B
(ip) (A7 = nlE) — nidl provided E (the universal set) is findte.
Eurther, if A, B and C are any finite sets, then

"HUEUC]hﬂ{:1}+n{H}+n{|:}—n{AnH}-u (BN C)
—?:I:r‘lr"llf}-ru{dr"'lﬂﬁﬂ'].

ILLUSTRATIVE EXAMPLES
Example L Let A =43, 0. 3. 12 15, 18, 21) aud H = {4, 8, 12, 15, 20]. find
HAUVE (i AMNE (i) A - B {im B — A
Solution. Given A = {3, & 9 12,15, 18, 21} and B = {4, % 12, 16, 20].
MAVB=I[34 6 8 9,12, 15, 16, 18, 2, 214
{if) AND = {12}
() A-B=1{367% 15, 18, 211}
(i) B— A = [4 S. 16, 20
Example 2. Lot A = |x :x = n positice printe less Hhan 10] and B =[x
then find .
{hAUB (i ANE (il A—B (fe) B — A
Alsp verify thaf
(@) n{AUB =mu (Al +u (Bl =n {4 M B
(B) n{a—EBl=un {A L B)—n (B}
() n(B—A)=n (By—n (AN .
Solution. Given A=fr:oxisa Fusi'rivc prime less than 10) = (2, 3, & 71 and
B =lrixe Nﬁﬂdﬂcxvlﬂﬁj=[r;xe Nand 2 < 1 £ 8

= 1{3.4,5 6 7 8.

cre Nand =2 -2 58]

Therefore,
M AUB=(234 5 6, 7. B

(il ANDB =357

(fif) A -5 = (2

(/) B - A =46 8,
Further, 2 (A) = 4, (B) = 6, u (A UB) =7 n (4 ABl«3 niA-Rl=landnB-A)=X

Tharefore,

@) n{A)+n (Bl =n (A M B)= J+a-3=7=n{AUB)
B nAUB-—n(B)=F-6=1=1 (A = B) and
{ch u{E]-::{ﬁ-”"l[’-]—.ﬁ—3=1—uiil Al
Hence, all the three results {a) (8] and () are true.
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e 5. UNDERSTANDING 1SC MATHEMATCS 3

BEcample 3, Let X = e 00t of all letters in lhe word “NTW DELHP and ¥ = the sef of all the leliers,
i e woord CHANUDIGARH". Find
[ xuY Hxny (i) X — V.

Alsp verifiy Hat
] XU Y =0 (X) 4 HIY)—ni{X Y nd
(5] m (X - Yi=r(X1T- {Y) - n (X} —n (X 1 1)

Selution. The Fiven sets X and Y in the rocter lorm are

X=IN.EW DL lhand Y = |C, 1, A, N, D, I, G, R}
S XUY=INEWDL H, L C A G R |
(D XAY- N D n |
G X~y -k W, 1
Further, n () = LniY) =8 n(xu Yi=1lLn(X"yY) -4
and n (X - ¥) - 3, Therefore,
(@ m X))+ n ) 5 XY =7+8-4-71 =1 (X U Y)
B XU —ni¥)=11-8-3 -1 (X = Y) and
n(X)-n (KO Y =7—4-3_4 (X - Y.
Henee, both the results {2} and (B) are true.
Fxample 4. IF L = {1, 2, 3, 4], a1 = 3.4 5 8} and N =
L=MUN =L - M) nL— ;
Solution. Given L = 1,2, 3,4, M= 3, 4, 5, 6l and N = 1, 3, 5 |
then MU N = (3, 4, 5, 8, 1),
L-MUN)=1[1,2 34 -345 B, 1] = {2,
Now L -M=11,234 (34,5 6=, 2| and
L-N=11L234-(13 5«4
L-MNOL-N =1, 2002 9 - 12}
Hence, L - (MU N) = (L - M) A (L — N).

(1, 3, 3}, then Derify thit

Example 5. Show that ACVE = A A need not fmply B =
Solution. Let A - |1, 2,B=M,3land C = (1. £}, then
Al"‘lE={f|?aI1dA.l"'|C=!I].
Thos, A NB- ANChutB = C
Example 6. Find sets A, B and C syl that ANE, RO o dnd A N C gpa nOMempty sefs and
ANBNC=n L
Solution. Take A = (L2.B=11 3tand C = 2, 3L then
AMB=T1]LBNC={3and & MC= 3]
Thes, ANB BN CandAn are all NOn-emply sets but A N g NCug

sets A, Band C, is (A Ay BlUC=4n (BLU )2 Tustify your answer |
Solution. No; for example, consider the cofs - )

A=l 2B 3tandcayy gy
Then AN Byu¢

Example 7. For qll

=LY 3 U3, g
=1 U3, 4 = 12,3 4
L2z 3 v (3, 4]}

SLANER 3 4y
{AHWUCﬁAHmUQ.

and ANIBUCQ

Thus,

e e A e i e e
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Example 8 Taking the sob of natusal nanibers as the universal set, write the complenments af e
i Toaring, sE ]
(i A =[x xEaprime noupber)
(i B =[x x iz g waturel manber divisible Iy 3 and 5)
iy C = fx:2x + 5 =49
i) o= v dx + 1 = 10, _ |
Solation. Here £ = N. It is understood that A, B, C, 1 are all subsels of N {Universal set).
(i} Glven A = [x:xisa prime number|
' A= fr:xc Nand xis nel a prime number;
ire N, x=1oryisa compaosite numberk
L ds A natural number divisible by 3 and 5
= |r:x e Nand x is divisible by 15
iy B = [r:xe N and x is not divisible by 13].
i) Giverni2x4+ 5=9 =2x=2 == (2]
E T ={x:xe Nand x=2]

| }
=

{if) Given B

I
=

() Given2Zr +1> 10 —x = z butx e N

=5 7 = {5 6. 7. 8 ...t
¥ = lx:xe Nbutxe D] =11, 2 3 4].
Example 9. Let & be the set of all digits in our decinal systent, ﬂ = [ ¢ x ds an ada infcger!
G | x s an even iebeger] and C = fx xS 5] e forns Hee fotiowiyg sefs:
(i (A EY (ii) A~ C {iii) AN (B W C)
(ir) A-(BMQC) W) ANC
Solution. Here £= [0, 1, 2, 3, 4, 5 6. 7, & ol It is understood that A, G and C are all subsets
af & {the universal set), i
A=[1,3579 B=(02468adC=(0123453
MAUB={123456785 =£
(A U BY = &
() A~ C =17 9%
(i) BUC=10,12 3456 81,
LA NGO =L 5 S
(i) BOC =10, 2 4]
s A-BAC=IL3% 37 at.
() C = (6 7 & 2
AN =79
Example 10. [f £ = {x : x & Nawd x 5 0], A = v ds prime] and B = |x 2 xis a factor of 24},
verif the following resulis , .. ’
() A-B=ANE G AUE) =ANE {iiiy (A DY RY = A" U R
Snlution, Tere £ = 11, 2 3 o 100
A={23 057 and B=[L23 406 4],
(lA-B-157, B=I[57%1
AN =[5 T
Hence A - B = AN B
iMAUB=12234750678, ~ (A LB = |o, L0
Also A'= [1, 4, 6,8 9,10 and B =5, 7,9, 10},
ATOVE = (9, 1.
Henee (A4 U BY = A" M BY
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r’ b [ [ 501 = DL Lo ekl i L2 |

s g, 101, 3
r& |:”|I:' |"|. ﬂ [} Il- H_I.- it |:|"||- I'"I H]’ L ||.| Tiflﬁa‘rrr !::;lﬁl
;-.rl A1, A, B8 qilp aned 1 15, 7,49, 1,
i w4,
# L |I ,-ll ll'.Il |"|.. ?. '!':.n lrl “I].
AL .il

Hence (A NI = AT :
REMARK ¢ & then the following resy
In I.'_:!nl'hﬂ.- i
fre e ’ !
;fr;ul: UBy - AT (i [;“‘ b dad
Pl resualli pre calle] Pe Morgaors Lars. : -
Fxample 17, |!_|"|; v NES i, A |_:|:'.: 1 s lr!-"J'J.'I'i' If'. al, HI;- |:.‘[' Dasa IEJ.:TJ:.ﬁ-TE LI
2 0] il € 322 Ju-rﬁr'r e 5 306, Hhewd ey Mo ,I'IJ.I'.I'.-un'r.'i-';i,r n'::n 7 I.-
(i AU AN W nay =AU
(i) (AR INE-ANEAC ) Al B 4 ]
Solution, Given & < (v 15 a Ny £30), A = {r 1 ds prime < 3l. e e pw_‘ﬁ-lct -
10 and C < 1 x s peefvel cubu 30, then § = {1, 200, .0 3k A = (2.3, B = 1, 4 3t ig
O w1, 8 27 '
WOAUT 31, 90 5 (AU = 0 6 T 6 T T, 12, B0
A A, 5 h, o M) aned = (2,0, 5 6 7 8 10,11, 12, .., M)
0 ATV - |5 6 78 10, 11,12 ., 30,
(AU = AT
G ANMB = (23N, 40 e b (ANDY =&
ATUR L4056, 30U 2356 7 68 10,11 12, ... 3
L2 A4 ., 30 - E
(L I 7 ST R W | 8
i AME = (2 30 [1, 4, 3] =
= ANMAC=pNC ML 827 =
BOC= L 4.9 0L 8 27 = 1)
= AN NC)H= (231N (1] = 0
s IANBIAC=AABAC
(il A" = |1 4, 5 6 . 307 angl B
SN == )9
Alsn B A= 1, 4 9 =23 = I, 4, 4,
PR N | S | R

(] I'I' I-r H1
el 1 e any Lo et o1 Lhe univers

= ':E.- -l EI 'E'.- ?.- H_: [n.l I:II' 12-' s MI

Example 12 (0 £ .
s VALENT) and (3 .
thr fultarng

|'fj| M I L_i'

[ 02 e detler i A

LXCELLENT o
2 r:':' SX daar lodfoe in i W1 H'D[”-., ||l_ .

i i ¥ &2 ds a letter in the
e T HANANA L Dirane o Vering digeran n”‘fIMd

i n o

Al f:-l"'.if_l_l' sl f.l.'i] B Q I:r.ﬂ.:l {-'u L l:_:':l".
f‘;? : I.f;a' Utl:;jj TR Q- () dtosed
L~ w Jf [ L l:é':l -n |:'L_i|_:| = )
Solution, Civey, ¢ — ' = Fng.
" :-r} : R Rl AT 2 B fetter jn *a N EXCE {?:I"
Q r.r i p I.-'. ol I.lrll‘:r' in wird IHIII'\.I r.'NT.-r 1‘ : 'Lr.L'NlJI H-[-_'H:]Hall
L o N rl'||||r j“ Wl j .I:I I.‘ b
The sets &, 1 and L il npl-;[:r {: ::‘*ﬂ."-.lnlr
'1-'_-. s |A, NI X L g ! mm e
ﬁ' e LB O K| P
' ! II‘ -'"h J.-.. ];' -
% N ang Q= (B, A, NI 7
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The Venn diagram is shown in the adjoining figure.
From Venn diagram, we have
M PUQ=T.ALEN,B
iy P Q= [A, N
(i) P-Q =T, L E}
(i) (PUQY=[X C K O
Further, we {ind that
P =5 0= n{PU)=6nPNQ)=1
and n (= Q) = 3.
@r@+u(Q-aPNQP=5+3-2=6=n{PUQ)
Henoe, n (PUQ) =n P+ n (D -n (PNQ)
W PUD-n{Q=6-3=3=n(l-0Qk 3
nPF - (PAQI=5=-2=3=n(P-Q).
Hence, n (P=Q) =n (PUQ —n (Q =n (F)—n (PN Q.

Example 13, On the real axis, if A = [0, 3] and B = [2, 6], then find Hhe following !
[} & (i) &' (i) AU B (k) ANB (r)Ad- B (v B-A
Solution. Given A = [0.3]=|x:xe R 0sx<3|
and B=[26=lk:xe R Zsr36.
The sets A and B on the real axis have been represented below :
'

——y

= s —
w21 012 38 &5 87T B ¥

e — e

B
Fig. 1.11,

Using the figure :

(i) 1\’=h::EH,.:rtAlrr{—an,ﬂ'}U{3,nu}
i) B =lx:xe R xeBj=(s=2i=
(i) AUB=[rixeRxeAorxe B} = [0, &]
ip) ANB=lr:xeRxeAandxe Bl = [2 3]
() A-B=|r:xeRzxe Abutxe Bj =102
foi) B-A=lx:xeRxda B but x e A] = (3, 6]

EXERCISE 1.3
Very short answer type questions (1 to 17} :
LIfA= [l.LS,&,E,E!an:iE-:il-l,&Sh find
i AUB (i AMND (i) A -1 (i) B - A
- A3 .-!|.=1:r;;ri5anaturalnumhn~rnnd 1 < x <6} and
B =[x : x is a natural number and B < x < 10), find
(i AUB (i) AN B (i) A -B (i B - A
3. Which of the following pairs of sets are disjoint?
M la & i o ) and e d, & f]
(i} [2, 6 10, 14, 18] and {3, 7, 11, 15
(i) 11, 2 3, 4] and |x : x s a natural number and 4 £ x < 6}
o) Iy : x is an even integer] and {x : x is an odd integer|.
4. i:?]l’, I== 1,234 5678, A=1L2356and B=i2 347 k), find the rf_:"’]':wi"ﬁ }
AUB (i) AN B (iii) A - B [r':.IJB-A! (v A
() (A U BY (pii) A’ MBS (oi) A'UB (ix) (A - BY.

)
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N e
S UNDERSTANDNG 'S0 Manugge

Sl A amd B are twe sets such that A o B then what is
WA v R Gidl & Y B
S Taking the set of natural numbers s the wniveral st write the Comphements of
folliwing s -
W A w s o odd vataeat tamber]
Wi Cwilvinisa wmdtiphe of 51
W E=slrixka pettect cubel
Wil Gom fyr g
7o Let § by set of all trtangles in g plane. I A i the set of
Atleast one angle different toosn BOY whiat is A7
S From the adjvining Venn diagram, determine the
bellowing seps .

e B o= {x o is an even naturgd
i D=fr:zk divisible by ‘_‘ma~
it Pefrin~S=8l
Giam) Ho= fr:3r =1 < 140
all triangles in thae plane

2 |

A

M AUS | .
i Ang L
i) A -p 3\4—’\“}*—"#5 }

() (A M By,

9. From the adivining Vienn diagram, write the fz
fu]hm'{ng : oA S —|
0 A " :\;‘5\?
(i ® * \e/® ) J
i) (A oy, | : ¥
10, What is represented by the shaded regions in each of the following Vian diagrams -

(i)

r"a“"'f:{'m!nmiﬁ=

(iv)

A Yenn-diagram 10 show the relationeh: Wikis an o j
- l-“"l""gl“!:' between the give Eger). then draw
12, :;.lf, " lxite Nang WA e, dury a'-njn‘-.n Eb—,_
= L X = s . B '!'r %
Wl h“r? :_nr ':ilrhi!.re NI, lisy the element. ok A" ) “E b and
=1L 23 ...100 4 - : 4 y
I e = li a Le T ks PTIH.H:I and § = o . :
ollowing 2 is even, Integer], then write the
(DA -B (o
Ifg = lﬂ" diﬂils f-l!'l 'JIJ‘I dﬁ:’l.nﬂl El'ﬁh_-.ml A ' "I.' X . .
write the following : ST PAmel and B o gy, o 25, then
) B=A (i) A Ug

{fI] L]
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15. Giive an example of three sets A, Boand C aich that A # Bbul A-C = B-0C
16, On the real axis, if A = (0, 3] and B = (2, 6], then write the following :
[ AVE i And (i) A -1 (it} B - A
17. O the teal axis, if A = [-1, 1) and B = [0, 4], then find the following :
M A B GNAUR (mMANE (WA-B [@BE-A

18, 1F A = the set of letters in the word JAIPUR’ and B = the sct of letiors in the word
TODHTURS, Aod the following .1(#
(M AUB (ify A M B {iiiy & - B tin) B - A
Alao verify the follmwing results ; _/
f n (AU By =n{Al+ (B} - nia B

(B3 i~ BY =0 (A) —a (A DT~ n (AW B - = (B

19, Fg=1012 54567, A=1{26 7 B=i02 357 and C=103 4, fl, form the
tollowing sets

o (A L RY O A - (i A DB U CL
a, FE=[123%456789 A-[L35,6-{L23 45 and
i = |4, & Bj-determine cach of the following sel :
M AUC (i) A LB (il BN C (im) A Mg
o AUAT wy A MAT (o AL O i) AT U O
iy B C (M AUENC ) {amng N (e (A LD MiA U O
M. Lok —{2r:xe Nandl<s <4, B=[x+%ve Nand 2 =x =5 and '
C=lr:xe Naml 3 =<x <6, determine the following -
HANB (i A UD T (AUBY NG
Also warily that n (A UUB) =n (A) +n (R - n (A M B
27, Lt A =(x:xe N and xis a mulbple nf 2},
B=|r:xc Nandx is a mulliple of 5] and
£ = [x;x e Nand x i a mulliple of 10}
Wieile the sct A M (B U CL
23, If & = the set of all Jdigits in our decimal system, A = fx 5 x s prime] and
B = fx ; x is a perfect square], then verily Ihe following results ;
[ AVA =K AN A =@ i) A-B=ANE
Gop (A DBr =A"UE  [FHAUBE -ANR o {AD = A
24, TelE=[xixe M and » < /), A~ |r:5<x? <50 and B = |r : x is prime].

Draw o Venn diagram o show the relationship bebween the given sets, Henee, list the
elernents of the following sets |

i A (i) B° fipa-B sA-T=AMB?
I.5 PRACTICAL PROBLEMS ON SETS

W give below samu app]icatiuns ol sots in solving daily life proctical problems.

ILLUSTRATIVE EXAMPLES

Example 1. If A eod B oare fion seds saede ot AN B Dias 18 cleveents, A has 8 elements and 8B his
15 Wemends, o sy elertienls dmes AN foe?

Solutinn, Given a Al = 8, n(B) = 15 and n [A U H) = 15
We know thal 12 (A J B) = s {A) + n (B} - n (A N B)

=B =B 15 —niA T

= HANB)=B+15-1=0

Hince, & 71 B has 5 elemuents,

1
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UNDERSTANDING 1SC MATHEMA TS

Example 2. If A and B are fuw sels such that A las 40 elements, A U B has 60 Hrmmh__-l
AME lms 10 rIr:-rAﬁrrs. how many elements dovs B hawe?
Solution. Given n (A) = 40, n (A U B) = 60 and n (A N B) = 10
e We know that # (A U B) = 1 [A) + n(B) = n{A N B)
= & = 40 + n (B} - 10
= n{B}=60-40+ 10 = 30.
Hence, B has 30 elements, {

Example 3. If A and B are two sefs such that n(A) = 17, n(B) = 23 and n(A \J B) = 38, find
(@) nid N B) (if) m{A — B) (jif} n{B = A).
Solution. Given #(A) = 17, n(B) = 23 and (A U B) = 38.
{1} We know that
wlA U B} = n{A} + n(B) = n(A N B)
= 3/=17+23-ulANB)
= mMANB=17+23-38=2
{if) We know that
A —B) = n{A U B) - m{B) = 38 - 73 = 15,
() We know that
n(B ~ A) = ri(A U B) — n{A) = 38 = 17 = 21,
Example 4. If n (4 - B) = 10, n (8 - A} = 8 and n {A M B) = 3, fimd
| B niaug (i} e (4) (i) n (B).
| | Solution. (i) We know that
FffﬁUE}'—HMhﬂ}+ﬂm—A}+:z{AﬂH}
= ::{AUB]-1D+E+3=21.
f (i) We know that n(A - B) = n (A) —niA N B)

= 1D=r|IM—3=Hth"I-]'=13-
(i) We kow that niB-A)=n(B) -y (A M B)
| = B=n(B)-3=u(B) =11
Example 5. [f n (E)

(i} n (B)

Selution. i) Given (€}
" n(AUB)=5)—15
| {-.

= n(AUR) =35
But 1 (A UB) = (A} + u (B)
.3 35=3ﬂ-+:r{H]—]2
| = r:I:'Ej=35—3{r+Ila-:|?.

. (i) We know tha HIB-A)=
= Jr{B-ﬁ]=I?—II=5. R MFIE:I

=5 0 {A) =30, n (A Ny B)=12 and n

(i) m (B — A).
=3l and n (A 1 BY) = 15

(A U By) = 15, then find

W ;
e know thae o (A7) =y ) ~m(A) = n{A) = (E) = n (A7)
= (A M B

Exampie &, Jf , (E} = 41

Solution. Civen n{E) = 4p e fnd f
= 40 and nlA” g
it {(A L BY) = 4 Frn (A 1.,:112? M B) = 3, ).

| <40 - 31 = g

il wifA | H)) = 3 [}

{ We know m{A") = p (%)

| But by De Morgan's law, v have -n {M:Ij_ :
. A'NE = (AU by ()
IJ{A'HE'}=H{I;_;;'LUEJ*J=.,. .

Hence, n (A" N B) =9,
(using (i)
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Frample 7. If [..':?} = Ak o (A) = 25 and n (B = 20, U:l.'l:ﬁ-'ﬂl'
L e getiest ovlir of n (A ) B) (1) Her foast oalue of o (A B
Solution, (1 I s anderstood  that every set under consideration is o subset of §
the wriversal set), :
AUB L = n(AUB) 5 1B
B A L R) = 40 fzon G =M el
The greatest value of # (A U B) - 40,
VT We ko that n (A W B = o (A) = u (B) — o (& O B
Butm (A UVDB =40 = n(A)+ 0 (Bl —-n (AN B)=40
234+ MW =n{ANB) =40
. d5 - 30 =0 (A OV
£ BenfARD = n{ANB=s
Tl Teswsl value of o {A ™ Bl = A

L o B

Example B, b a sclol, there are 20 leachers wle doach Mallematics or Dliysics. Cf Huese, 12 teach
Matherttics and 4 Teoch Phusics and Matlematics. Hom vy feach Plysics?
Solution, Let & be the sel of teachers who teach Mathematics and * be the set of leachers
whas teach Physics.
We are given that ¢
g LT = 2 M) = 12 and i YT = 4
W [vaves to fied o).
W ko
il U1 = M) + wlPY - (M N
= 2 = 12+ 1M -
= (P =20-12 +4 = 12
Henee, 12 teachers teach Mhysics,
Example 9. Tn o grosgeof 7 peaple, 52 bk soft dritis and 37 ke alcohol snd dnch person Iikes atleas!

e of the trea dvinks. Hose meeey poogle Tike bothl e drinks? Juatify that aleehel is infurions fo healf,
' (Valwe Bazed)

Solution, Lot S b the set af I_'nmpln who like sofl drinks and A be thie set af ]_.-"'EI}FI]E who like

aleolual, then oS = K2 and nlA) = 37,
As vach person likes alleast ooe of the two deinks, #{5 W A) = 70

We know that
n(S i A) = n(5) + n{A) - B 0 A)

= Tl =52+37-nl5MA)

— S M A= 52+37 T =1%

Henee, 19 persons like both the drinks.

Aleahol alfects brain and causes memary loss. Tt creales imbalance in bedy and mind which
leads o many mental and physical problems. Drvirg under the effect of alcohol causes accidents
and many other unlaewiul ackvibics,

Example 10, {7 o ooy of slndeais, 70 shadents knoie Hindi, 30 knoms Engirsi ana 25 k.lgcas"l'iﬂr.
Eucly of Hie studonts Sugres either Hindl ar Duglish, Hew wany studenis pre there in fie 3{.{"."?

Solution. Lot H be the sol of students who know Hindi and E be the set of students who
ki English, then

(M) = 100, n{E) = 80 and u{H M E} = 25.
We know that n (H L EF = u{H) + n(E) = ui{H M E}
= wIH W E) « 100 + 50— 25 « 125
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| UNDEASTANDING 150 MATHEMATR:
< cither Hindi or English, L, 1
=:zLH'._.'£]=1b. 3
sorder; 120 had boent exposed 10 e chens

are 200 individuls with s :rlu‘! .. Fimd the mrber of trdividuals oo

Ginee each of the sludents know

the number of students in the group kD

v Te 11. There ;
Coe EELIItar.l-T:i[:Ei.l;iﬂlruimr ¢, and 30 o hotlr the ehemicals
’ (i) chenmeal Oy bt nod chemion C; (i) clemical C; uf not chemical L
(i ehewical Cp o chenical Gy
Golution. Let A be the set of iJl-;:lividqus. w‘t:m?,e E:‘E.
exposed to chemical O and B be ilhe set of individuals § ,f"’—
who are exposed to chemical C;, bien . Irl,
niad =120, n (B - 0 and n (A " B) = 20 ALE
{1} Mumber af individuals expesed o chemical 4 \
But nat chemical O s,
—niA-B=a{a) -nlANB |
=12 - 30 =90,
(i ™umber of individuals exposed 1o chernical i,
Ll ok chernizal C)
=uil—A)=n(B)-r{ANE
~ &0 =3l = 20.
(#) Mumber of individunls exposed Lo chemical L or chemiral C.
= n A UB) = xfa) + a8 -l Db
=120 - 30 - 30 = 140,

Example 12, 'x a class of 30 slndents, 30 students like Mathemafics, 25 ke Scfence and 16 like Elu_
Fingd {ire el of sludends whe ke
(3] either Adatlpeeatics or Aoience (i} neifher Madhemalics nor Science.
Solutlon. We dmow a Venn diagram to solve te problem,
e £ = all the students of the rlass,
M = students who like Mathematics and
5 = students who like Sgence,
Since 16 sludents lixe both Mathematics and Science, we mark
16 i the common coglon of M oand 5. Then, as 3 studeats like lt__
Mathumatics and of these 16 studenls have already been marked,
therefore, 14 is marked in the remairing portion of M. Alse, ac 25

sludents Nive Stenee and of (hese 16 have already been marked,
therelore, 9 i marked in the remaining portion of 5.

s Af) the number of students who [ke either Mathematics o Science Eg 0
- 14_ ]E"+g=3';a]-|d
(i} the number of students wha ke elfaer id- . i i
dingram) = 50 -39 = 11, @ teither Mathematics nor Science (shown shaded in e
Alternufively

Here # (E) = 50, o (M) = 30 4 (5) = 25 and 1 MM 5) =16
s (1) The number of studengy whi Tike eitlyer Wlathe .

= [MOUE) =i+ £5) = o (M i 5)
=30 = 25- 16 - 3 -

{i#) The mumber of sledents whe like

malics or Scieper

nether Matlemeat e ,
SRS =y gy emates nor Science
=n (L) —niMUBE) (D Morgan T.-El._

w50 AL (i (A7) = niE) - n A

..... =
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Fample 03, A ol I aee st ke sy tid pfd < 100 v b deamd ATy Hy oo
it Vot liigedtn B faastretle o dithoasation: 1 ot AN= cHE penl U0t andaie o & THT A L2 IR
Sodutlii, 1w il bt W olbagrinee i [t e bisfosdpipa b el Hi 'l“""'“'""
L B e Mg lbagiam, wo g
A T | TR PN I}

# |
[ T B Py il
wElb = e AL A I ! Mie | ) :'
li i 'tl
it a 0A) i ) [l s (R
= 14 1 2 dy = 2y = I = W=

(9 w0 L)L ndA I e A A Y
A R TR R
- A Aw ¥ =1 M=l
Esamgele 10 Do clina of 20 shiabiite, 1 Bannt ki & Batdeeniatbin, 00 dngyt ok Adar e faia)
atard Pl Jf vwde stosbend han fubiia aifind e st ol e gy atpdciata e Biagier fuebar
L) Mgy fot i et et I T O il it

Belation, Lel 8 ke the el of aladeiln wla Ly taben Bathematics gl 1 [we ilae med ol
sincdents whien liaver Laken Bielopy, We e gghven Hhal |

LT I e T .0 I A1 T L

P RRIE I e a1 I YR
P T b S

o e gpnber o shudentn whio bavs Token oy Ll wind % RT1 POV TATRCR )
Girg o (8 0 M = I < 1w M) s (M
pe A% = Ko 1AM R)
T ¥ I o R L I R K e P
o Thae b o slisderits el Tovwis dak e bl Mothwrnatlos sl Hiology =4,
Prarnple 15, {0 el 0o veetiing sedionsd, geve i B alinden i e Benddating eliss ol 30 stasn s
it it s e, Lt e of atpienetn toltich sive either (np chepdstog eliss on (0 phgsies i i
e fllssingg e
() the Tand clsaes el ad B o fany
Fisr the o clsnen adeed el diflerent bt el 0 adidrts sttt Bofie e dpdipeta
Solution, Let € and |° be phe st ol whdents D chemisey vl anel e plipnles class
pispectively. Civen that e {t] = A el 07 = W W are eenuireed o tind g G e btk e
RS
i) The dwr classen el ol phe s b dmgies thal €00 10 g

Then o (L PL = 64 (1) = 200 1 3k = ALk,
(it The tweer classen micet af different o ard 10 stedents shuady Dotk e suljects gl

phat prc ot~ 1

Thim H 00 U T = (C) 4 niP) = 0 RN

S TR T [ 1R [+ B

Fwammplie 16, A wrked yeaitechh groig cuntadiie feid o wageiaey of JERY el amd requnpded el 7200 .l'i“_'f""'
Biked peuchiact A et 450 prple Wbl prrodiec) T1 Wit 9 tie et b of preapie b st Do dikeed
berth prodiac s’
Seduton, Lat & be the wdt of sl pocple surveyed, f* B thiee wed o qu:|:u|1- whar likend prasdu
A orad 0 b the set of peiple wha Bked produet 1 We are given that

aAE) o YKL w (1)~ T2 and x (L) - 45

——]
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A3

We know thal # (P Qb =n (P} =2 {Ql -7 (FnQ

s (1L = F20 4+ 450 - (P Q)

Sy o Q) = 1170 — w{IO QL

Since PTUQ & g (U Q) = n(E)

e U170 = 0 {1 A1 Q) S 1000

— 1170 = 1000 < » (PP MO

=il meh z 170,

Thurefare, the least value of 2 (7 Q) = 170,

Henee, the Jeast number of people who liked both the products is 17

Example 17, Ot of 500 cur ensers friestigated, 400 owned o A and 200 pmed oar B, 50
Lath A and 8 cors, s this dirte corveck?
Solution, Let & be the set of car pwners investigated, I be the sel of parsons who owneg
A and Q be the set of persons who owned car B, Then
o (E) = 5N, o () — 400, 1 (Q) = 200 and # (' M Q) = 50.
W know that
e (1 U Q) = 0 (P o () — ()
= 4] + Z00 = 5 = 350,
Since PLUQ c& PO < niE) .

=+ 560 = 500, which is wrong.

Henee, Lhe given dala is incorrect,

Exavple 18, In oy cxamination, 805 studvns passed in Mathematics, 72% passed in Scietice i
T gl foe Dnetly e subjets, I 312 stuelesits possed e both the subjects, fiad the lotal muberd
stngvnds whe appeered i e cxmmination.

Solution, Az 80 students passed in Mathematics,
s Lhe students who failed in Mathemalics = 20%,
Also, 725 sludents passed in Scienre,
Yo The students who fziled in Science = 28%.
Since 13% students failed in both the subjects,
the students whe failed in Mathemalics only = 7%
and the students wha failed in Science only = 15%,
L The studenls who failed in cither of the two subjects or in both stbjects
= 7% + 15% + 13% = 35%.
The students who passed in both the suhjur:t:-i = 057,
Thus, il 65 students pass in both subjects, then the total number of e e
. 1f 312 students pass in both subjects, then the Lokl number of studenbs

= i]_"] = 312 = 250
Gh
Example 19. In fhe adfacent Venn diagran, §¢ o (2) = 80,
Py =0 (Q)=28 20 POQ=12und n (PAR) = 10, P

i
(] perk e saneier of elements D caclr revion, ‘ 2

g

(i) deternine He walwe of
0 (P U Q) and i ((Q YR

e —
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5

n (PO =10+ 18 4 12 + 16 = 56,

) 24
TP e
. )
M
nQUR) = 16+ 12« Wl = 38 S m————

t= 1 ((Q U RY) = B~ 28 = 42, Fig. 1.26,

- Example 20. I o sarvey of 60 people, i was fowed Ul 21 people liked produet A, 26 Jiked product
atid 29 [iked proviuct C.0F 148 people fiked prodects A and B, 12 people liked prvfuct C and A, 14 prople
ed product B and © ondd B el ke il the theee produets, fimd

(1) how mamy prople fked prodiect C maly?

- Solution. () The number of elements in different regions p
. E
]

¢ shown in the adjoining ligurne.
* {#f) From the Venn diagrram, wie et ﬂ
A

- (i) oo meany peopde dike atlevst one of e three prodicts?
AfiT) hove many people de pod ke any of Ue Hree products?
- Solution, Let P, O and R be the sets of people who like

roduct A, B and C respectively. t
* Given n(P) = 21, 0 Q) = 26, o dR) = 29, w (I N Q) = 14, ’9 Q
AN =14 (PR = 12and a{PNQNR) =4
The adjoining Venn diagram represents the number of -
eople in different regions,
From Venn diagram, Fig. 1.27.

{1 the number of people who like product C only = 11.

{if) the number of people who like atleast one of the three products
=3+ h4+A+deb6+6+11=44

(iff} the number of peophle who do not like any of the three products
w il = dd = Th,

Example 21. A T.V. survey gives the following data for T.V. walcling ;6% walch program A; 50%
aalch progron B: 47% walch program G 28% teatch programs A e By 23% uwich programs A and
* 2 18% qeatoh progeaes B and C 8 walch programs A, B and C. Do a Venn dingram fo idlusirete
fheis infornnitien aod fied
{r'-:l wfurt percentige malcl programs A aud B bl not c?
(i) ot percentige watch exectly tea programs?
(iff) shat percentage do mel el auy progrnn?
Do yes Meinsk tral o sone exfent parenls should moeritor T.V, vivteing hebils of children? If yes, then
oy ? . (Valuwe Based)
Solution, The adjoining Venn diagram represents the information given in the guestion,
Frimm the Venn diagram, we gel
(i} the percentage of people whe wateh programs A
and B but not © = 20%,
(i) the percentage of people who watch exactly two
PO TS
200 + 15% + TR = 455,
(i#) the percentage of people who watch atleast one

[rrogram
= B+ 125 + 10% + 14% = 967,
s the peroentage of people whio do not watch any Fey. 1.28.

praogram = 47,

Yes parents should monitor the television viewing habits of their children as 1|.H-'l"~‘ is lot of
content o television which is cither violenl or inappropriate in natune and requires parental
Fuidance, Children might not be able 1o decide which content is right or wrong for them and
there the role of parents becomes important.
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olution, Let M, S and 1" be thie sets of students whe T et i
offered Mathematics, Stabistics and hysics respectively, s —
Let & be the number of students who oftered all e 2 \
three subjects, then the number of members in dilferent b - s
pegions ane shown in the adjoining diagram. From the ‘J'J
Venn diagram, we get, the number of students whin e
offored Physics .

= (40 - &) + x + (20 = &) + & = 65 (given)
s 68— x =65 Fig 1.3

= ¥=l

o 0 The namber of students who offered Mathematics
w154 (10 =1) + x4 (40 =2)
=65 —x = 65 - 3 = b2, (- x=3
{i5) The number of students whio offered Statistics
=12+(0-x)+x+{20-x)
=42 -x=42-3=39. [(~x=]3)
(i) The number of students who offered any of the three subjects
=15+ 12484+ (10=-2) 4 (40 =-x) + (20 -x) + x
=105 -2x=105-2 =2 3 =99 (v 5=3)

.. The number of students who did not offer any of the three subjects = 100 - o = 1.

Example 25. There are 240 students i class X of it school, 130 play crickel, 100 pliy foartbali.
=5 plmy wolleyball, 30 of Hrese pliny cricket and football, 25 play vodteyball and cricket, 15 plny football and
polleyiail. Alse each studend plays atleast one of the Hiree gares, Honr muny studerits plig all the three
s ?

Solutivn. Let C, F and ¥ be the sets of students whao
play cricket, feotball and volleyball respectively.

Let ¥ be the number of students who play all the
three games, then the number of students according 1o
piven information in the question are shovwn in different
regions in the adjoining Venn diagram.

As each student plays atleast one of three games,

nlC W F U V) =240,

Fra 132,

From the Venn diagram, we have
(75 + x) + (30— x} + (55 + 2] + (15-x)4 (35 +x) + (B =4} + x =24
= TR AN+ 55+ 15+ 35+ 25 0 x= 20
- 2543 u=x=5
Henee, 5 students play all the three games.
Example 26, It a survey of 100 strdentts, the number of shedvits studying e e famguiy=

awere fosend fe be : English ondy 18, English bt ot Hiiredi 23, English aned Sanskne 8, English 2o, Skt
48, Saniskrit anad Hindi 8, no fwnguage 24, Find

(i) Jeomor ey stulenits soere studying Hinde?
(i) I vy sducdents were studying Englisds and i ?
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“ ARG

g olution, Leat

UMNDERS-SNOING 130 MATHEMAT
Shld}ri.ng Eng]ish,

E H and 5 be the spp of studenes =

55

— s
- 1] i3 I @ E-'__
Hindi ang Sanskeriy Tespectively: £ b
the sot 0f Sludents Surveyed, l./ ! !l
H |
In the adjoining Vepg diagram, |e| % Bo d, ¢, fand T ' |
denote thp nuarnber of students in the respectve fegims-. \\f :
According i fiven Infornation, =
i
nE) = 100, g = 15, \x:ﬂé
o+ = 21 r o+ g=25, ..___-;___
Bte-d g4, =-Elf:-,|'.'+g'—_ir-l =48 N
i :—_IF'.; B

o A Be=Bigeas jpL

¢ = 95,
Simee 19 sty dents shyg

¥ e languare, theres e, the mumibeg of students whi aludy atleast onp
language = 10p _ 24 = 76,

I'-|+IL’—R'I rl"-'-_,r-l L—h=7n

= 1B+ 5.+ 54 D+5- a8y b= 7 = h =10
1) The numbey of sludents studying Hin;
—_n'—_a_3-|-_l|f—i';—_[l--|-,3+5+ll.'f|=lﬂ-.

l) The munber of Students studying Eng

o a= 0+3 .- 3

Fxample 27, 4
Hiese wnedals werp by
Ly studenis pepe

Wliich wnlue

lish ard Hind;

sollege aunrded 38 medils for Hunesty, 15 for Pancinality 20 for Oedicnes, I
raed e o tafn) of 58 sledonits and iy 3 sfudents gt medals for ol Vires
e wredals Jor exactly ia af the iree ¢

Yo profer o he aivrdad g and why?

Vielue Based) :
Solubion, Tet H, T a4 O be the sats of studentys whe bagged madals in Hoowsy, Punchuality g
and Obedience respectively. Then
MIT) = a3y, P =

We know thaz
g LT Ly =niH] = (I 4 o

wlues, homy
el ?

15, w0 = 20, wiH 1 U0 - 58.ang i Fal T =3

W —alline

-MF O —niH A L4 wiH AT A o)

= 98 =381 15 |ED—Jz[I!ﬂJ’J—ﬁ[I'ﬂL“JJ-11[Hr‘1CJJ—3

= NH M P PO Q) + nH ™ Oy - 18 o)

In the adjuining Venn diagram, let r degote the - [
number of students who Bot medals in Hocesty and % /- \
Punctuality only, ¥ denole the nuimpber of studenis whe | I
pot medals in Punctualiey and Olbedienee only,  denale =i j
the number of sludents who got medals :in Ill}negt}; ard /“\\i—_ 5 :/)\
Chedione: onlv., 3 atudents ROL medals in all the threp | It“ /|FI
values. Using () and Venn diagram, we gel G\“n._ -

(¥ + ii}—fy+fij+{z+3]='1$
- Ibp+z=n Fiy, L34,
Henee, the

number of studengs who recpjye
villues = 4.

I 'pl'l'.“ft]’ h:_'n-nuﬁf:r- h,__-.,;_-ﬂ”.__’{,_
persuns are alwavs puncg)|
punchiality, nhediones

d medals in wrnactly two values ayt of the three
E0rmUption ia the
+ Obedier
armgd Iarg wirk:,

"ol cause of all problems pf th

B oonentey, Hopest
ane liardg working, The

vitlhies promoted aee hemesty,

Example 28, [y S af 2K
90 sty Physics qand 75 stuily
Cheniztry, 56 SUaw Mathenatics
studentz win stuay gl fhe

Hilesits of o seliomd, ¢
Newrishryg, At b
sud Chen
Hirpe Suliiecks,

wRs oo tha 120
e M Tieties aag
R8I and 200 e of

stuely Mubwmatics,
Miysics, 30 sty Pligsics ang
Nise subieets, Eind the by of
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AT
Solgtion Let M. P and € be the sets of students who study Mathematics, Physics and
rasry fekpertively and S be the set of students surveved, then n {Z)h = 20
B = given that the number of studerts wha do not ﬁtud}' any af the three subjects = 21
The number of students who study atleast one of the three subjects
= 7 (51— 20 « 200 - 20 = 18]
We know thay
"M UPUC = m(M) - 6P = miC) - niM N P) = nlP N C)
—mMNC+ siMNPNAC)

—,

80

[S9]

120 =90 -0 - -W-S-nMNPNC)
= MNP Cle 1680 -160 = 20
Bxpemple 29, From 50 studente taking examination in Methematics, Physics and Chemestry, each of
sizdrnd has passed in atleast one of Hhe suljects, 37 passed Mathewatics, 24 Plysics and 43 Chemistry.
pei L= paeses Ninthematics mnd Pirysics, atmost 29 Matiemetics and Chemistry and atmost 20 Pinysies
g Chomistry, Winat &5 f2e largest poscible number that could have passed in all the three subjects?
Solztion: L=t ML, P and C be the seis of studenis passing in Mathematics, Physics and
Ry respectively.
Goen M UP UG =30 o(M) =37, niP) = 24, alC) = 43,
& M P2 19, oM NV €29 and vl PO £ 4L
We bnow thet
=M U P L) = #0M) < m(P) =« nC)—ntM N P} — M A C)=nPNC) = aMNPNC)
e -nPl=niC«nMNAPNC)-nMUPUC)

=pu{MOAP} g (MNACI+u(PNC)
F-U-B-sMNPNQO-30=niMNP)=aMNC)=n(PNC)
M-nMMAPNCs19+4 2920
m M NP Cs 15 B
Hance, the largest possible number of students that could have pessed in all the three

CISE1.4

Vierw short ansieer type questions U1 1o 6} ;

1. 1f & and B are two sets such thet n (A) =125, n (B) = 32 and n (A W B) = 50, find n (AN B)
% =nd Y are two sets such that X has 21 elements, Y has 32 elements and X N 'Y has
11 slements, how many dements does XU Y have?

Frnial=2 niB =18 and n (A N B) =5 calculate

5 £8 LB i} m (A - B) i} » (B - A).

Heft o Bi=18 nlA-B)=5n(B-A)=3 find n(A NB)

H A ond B are two sek cuch that n (A -B) =5, n(B = A) = 3 and n (A " B} = 10, then

3 I E¥ ¥ a3
i e fodlowins

iAW EB {1} n(A) {iad) m (B).

| = 5, niA) = 28 and n(B) = 30, then what is the greatest value of n (A W BP?
| = 48 and =lA" U B = 35, then find n{A N B).

i B iZi=40 5 (A) =22 n (AN B)=8and n ((AJB)) = & determine n (B).

%, He S =50 v (A) =20, n (B) = 26 and n ({A U BY) = &, Bnd

fiw (A TV E) fif) m (A= B)
E=iZ)= 30 n(A)=30zand n (B) =28, fing
the greatest value of 1 {A U B) (i) the Jeast value of n (A 1B}
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4, Laziss of gormplementafion :

||.l| n':., & (Y a = :—_ k AT = A
P R S AN A =

& Commutator Lawwrs:
i AR = RU A EhANE=1 T4
Mo, e give some standard laws of set theory which mav be st wil
Venn diagrams. 1 AL B and O are anyv spis then -

b 3Hox Dty W

B, Associafine L
AV UC = AJB GO A NBINC= AN{ENC
Phsfrdlantie Tates ;
M ALMDBAC = UBT AL

A SR UCh=fA T B LAND

8 I Maosyan's Lagss:

WP IAUB - ASA B G A NEN =AU B

g (HA-B=ANEB MB-A=AME
1. A cBil and only if AN B = A

H.AcBitandmly # AUR=E

12. A cBifand only A -B =&

13, A c B3l and oabvif § o A%

Same of these resalts will be proved in the following fllustragive examples.

|

ILLUSTRATIVE EXAMPLES
Example 1. Lt A, B oand C P any sels by dedivnng Ve digrritn T St
SRR A L B (AL O)
: -1|HI- spts swhose memlers ame I‘E‘;.".‘L’“r‘i‘:l!.q"'c.';. 1."':: !I"t-"-:‘.‘:{!ﬂ‘.'- fnside
I drawn below, the shaded region nepresents the =et givin
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e

=l e T

o gt

M

; :}im;?_ AL
B ForEaad s i

. Fr— £
Fusmpie 3 : F o P A
bt rem A | ' F i gt &
I by i
.
Exhmipie 3 F 4 and |
i .I [}
enlutivem (0 Tew & | h 8 z
i NE
I i 4 {1 [ 4
5 [ i
H n A B arst & F
Faample 4 H v # i &
St g 1 i \ A
[ —m
T St A J - 4 i A ol B A
, % s A LB it i - e
I 1 = - ol
& = 1 - E =

= a4 B

w A =R R
For sl ke Bosbe AUB % 2
: BcAJUE

8 ke KO i 5

= | o A ’ | : -.- o
3 B A

Thus. & = B snd B ~ A therefose. A - ©

Yrmmple 5. 0 A and B ave s (TR
AT el gf A =B ) 2 _F.8 Fa .

Solution. (i Fust, bl AT B = A e orv o Frove Hhae & -

e A PR o B ofheredene I

R
e ey B A Il. e Wil s Preroe thas 4 ou A FSisie A o

Frg sdl £ v A tve Agnd ca B

,.I“.I.l.n.'_ Volr ki r‘I.,n A Ik z A

Thisie, & v A B oared A©Mf A su A n

g Vst v a0 8 B owe =R
i g

L}

. 2 i i k. .
i A . AUE 'i'ﬁ'f|'!|'-|'1l Wk A H
A =B et
Lamopradly e 4 .« J T : "
£ AN prese that A1 B
- : "TE AN aen B
il S o8 H
-+ Fqg B
i |":| .__: r-r . Ii

A, L . thia b

i adl & = ALsH

=S R
B sy B = R it
v
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Example & P A © B then sl bt O - B oL - A

Gobulion, Forall v (C-) =sve Candy e B

s v Candaye A ive A& e W ophven)
0 a0 - A)
C-RBegl-A

Example 7. Loy all cete A, B il © shoe that #f
MmAcHhm AN cifdl
i) A Hihen AUC oW T
i AcCmiPeCthemAvlcC
Solutiom. () Forall v o ADC = rve Aandye O
—=xe Bandye C (A e B)
=5 BNLC
= ANC BN L
i Forallz e AVC =y Aarxe L
=re Borxe C (A o B
=re BUL
=3 AJCcBUC
(i Foralx 8 A B = xe Aorxe B

(¢ A clandB = C}

i) A U{B=A) = AUB.
LA 7B {-A-B=ANHK)
| ([ Hatnbutive law)

(e BOB =8

[% B=f = R AT)
(Mastributive Law

(v AUN =8

{0 A= A ™R
(U hstriboilive lasw )

[ESR LR | R =
[0 A =B - ANE)

| s rative Lt

fer WY = @)
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S e e R Y B YR [ e X
Ity

I CE ]
I:"I"E'l_‘.

- Ei X ko Bl‘l a'a

':.--. ""| —'ll = '“l,“-b!.ll
|,.I.-bﬁ."' .llhl'\}:":_:_'ln .!:I!-

*ET l.l]i:i?l‘ib',ﬁh;t. Ll:‘.

¢ =

e R For ame £ Fome 0 asome sopeTERS OF S00S P
T fl & 4 gl | Bl =8 s

B A=A T e R Wl it L B - C= A - EBE-O)

s e A-BOR -G ) ANHE=) =AM B =44 "V E)

2 (BNB =z

= A
T} AUBN -5 - i BB b A=Y =Xy

B = o {Distribative law

o == X
(D Morgan lan)
(Distributive law)

LA YA~ @)

(=X Y =XY
(Distributive law)

| Sl W . O O
e ?‘-‘[l_‘lrgi,:n fawt
A=A -"!l]

[t N —% =% YY)
(D Morgan faw)

(Distributive Jaw!

\ A D CY

X Y =%
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= 4 L [l sl e 2 BT -
] ERARE =
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= 1 — o Py | =
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. f .y e LR - -
_ LE
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PR S -
r — A&l 5
= = - - o =
E— 3 = 5
SO TR »
- e e R &
G — T
P 2
L - = =
= = | "
i F
|'|_I
- -__.-
— e . -
- - ;
= = =
- R =
g e LT Tl R
[ - O W ==L
= p— "
RS . A | = = &
5 = A e
II\ — B L
o o ] e S (S
N o= 5 e
L T -k
- = = = 5
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A-44 LUNDERSTANDNG ISC -"L'--W-E*.w-ﬁh‘
Eump!c 15. Ut‘r!;!:u; proserties. of sefs,

prote Ml
W AUAAR =4

M AN(AUB) = A
EMNMRﬁHLuM’ﬂhr{AHQHWAﬂBr EE AT E
= ANEUR (Dhstributive L
= AN :;- EUR 3
= A

A =g

Ui A DA Bl = (Auwe)n(a I B)
= AU NB)
= AlUé@
= A

Example 14, By using propertios of spis

Solution, A — B iif ANBe=A

re. iff (A MVRY = A”

e iff AT U B - A

Le B & A"

Ui ke A
(Distributive layy)
leNB=yg

(AL 8= Al

 Prove that A © B if and only f B' < A'

(Taking complements)
(De Morgzan law)
(“BocAiFAUR=n
Example 17, Lot A, B be tiw sets. Prote thet (A- By
20lubion. (A_BILB = AL (AN B) UB - A

BeAdfand only if § < A
{v“A-B=AnNnmM
(Distributive law)
(B'UB =)
IMNE=X)
(“BcAifAUR-= Al
X =BAX=0and Ay x- BN for somg

st X, shoas

).

A

tusing (1))
(Distributive Law)
{using ()

(" AUB =B A)
{Distributive lawy)
fusing (1)

M ANE=4 G sl thay L

(“AUB =AU

(" ANB=A RS
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Exaprrpie HE 74 Hoamd (2 gne e r b ] ;
'] 4
Selution, £ - 5 O B
e | e
AR B B
BT EAN. AR R
i - R
|
El:'.-Hﬂ[!Il.F T, Eor vy fearn sl et 3 e Al
LA = B — ) = it LB i :
Solotinn, (% - B B i i =3 = S |
T - TR S i i ol -
= AR S LB - | ] s
N . Wi i v e et R
- [43 B e e
i G Il S -4 {Tixe e
LA | W - R 1 AT
= & L - 8 ) -
Example 22 For awysefs A, Bl O shon et
- g I
1
o gl M
L
L i
i T L
Ll
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A [ AR R AR B 108 PR e it

i
Fxample 24, If P0AD = PURL st et A - R
Solution, For all ww A ra Ju] = A — & 1" 1A}
la] & 1B} o PO = I, s %
I * laf B =mpe B '
L W
Forallbe R <2 bl = i = i = iy
3 I e PLAY i PIAY =~ Pl Prenil
Ml = A = he A
= B A

This, AcBand B = L R

Example 25, For anv ecte A and B, g Ml P AAYV PN < PEA LB
Solution. Consider any X & I'(A) U P (11, where % s a sl

= Xe MfAlorXe T B

= XcAmX =}

= XcAUJUR

= X PAUB
= P{A} U P(B} — P(A L BL

fand X — B
PA) and X = 1)
(A P i)

s swecl [Ton e TA) - T T . Wi Miear fived (e Bearst sieid

MV T LA B Frr =
.-.__' i [""'- ] n,' 1 ie wirhery AP - #

r,;,

Wi

Wil ¢ Wl &0 0 R
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ANSWERS

EXERCISE 1.1
Lo i de, Gt i (i) dpe sls
2 UL G, e are [P

_——

ek s med froee becaase 8 il
() is nalb e because [5] vs o matd anid not an element

ot s Aol bue becanse |5 7] oo sel

—

L I W SN
1. (i) |6 12, 18, 24, 30, 36, 42, 48] G0 LS5 ge e F

1, 36,7 423

g 23 (pir) (1,2, 3, 4.5, 6 10, 12, 15, 20, .30, 60]
ixi) 1,2, 3, 4, 5 6

fxii) 10,1, 2, ..., 9

{xv) |m, o 1 0l

1]
"HO9]

1
7

5 o) b3 -1
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CEOSTANORIG VS5 M 3
U b or s o oudd natural mumibser S than 149
bk T xin an even natptal oomniber i lr: o= e Nand m < £y
] W.ox=2% ne Nand n 36 |_,—_-!t-'r.—_-'-.'_1:-:h’.tr-.d-:‘_’-l.:
(thl lx: v =wi, ne Nand ng 10 i) dx: 1 = w5, 0 & N}
Littird i'u r = |”1'":N'

5. s, Gree] i), [l [ri)

w08l Einite {0 dnfieate i) fndte i) finite () infinite {r) frnnte

oot I kD Al 3 )@ fe) FOo(pi) 2

B, & (6} B (W) &

4, (1) matches (8],  (ad matches (e, () matches (4}, i) matches {3},

1, {4 Falwe (i) True (i) True (i) True

1. 4 infinite (i) infinite (i) finite: © (i) fnite; 12 {0} finite; 7
(il finlte: & (ol finite; 3 (oifi) infinite () Godte, 11 (x) finite; 14

oy

trh matches {5

EXERCISE 1.2
) A=8B (AfB (iDA=B (mA=B (MA=D i) A=D
|-'.'II:| _."'|_ - T'; [I'l'l'l':l A=0
L. (1} Talee (i) False (o) Teme Gipd Falze  (3) True (o) False
{mib False  fewe) True  (ix) False  (x) True (o) False
3 G} e g e () oo [fvl = (o) = (o} = (o €
A it (i) True (i) False o) True (o) True
(iii} False (i) False () False (o) True
ind (i}

|, i, ] (i) 0
. L4 ‘_ 1I T'I'I'l |ﬂ.' E;Ir - I..I i, 2”‘

L. T 12, 4

5 -1} (i) [2, 71 (Far |0, 3)
_3] {:Irlll:l i_l n-'\._:l

s 1 fiifjr:xe R, 2=x=<7}

fig) fr:oxe R, -9=y=d}
By : xc B, v <-1)

- -E|_|
00, 7. 14, 21, 28, 35, 42, 49|

B, 10, 13 0 L3, o2 3k
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TNl I, T, iy H] TTT I A ML B T I T e} 1)
1. Hl| b !
i ' ] ||| TN |"||| f o
fain med & |
1 fis] 18, 4 {fiid [1, % ™ [ie) BB o B Lish 10, 55, )
] ' I . i v A i A
@ () & (itid [3 4 A fa B lya) § ;i |
1R
A e
i | i L ial r'l'l”ll"' rl
f- i i ' ;
1 TR} [ s kil punluig il primiber)
fird ¥ i ' ' .
| ) amil x s nel I||II|I|[-|I'r|| ]
mpl 1 L L ¥ §

B aped b isonel divihle lxy i

el ® faonel A FII'I||'|| AT

el x4

frai} 1 | %
(e & o '.I- r . 1. &, il
il H = &+ ¥ ¢ B andd ¥ = 5l
..II
- e anl il |.a;.|-l|.||||f.|| {riaripy 0.
N T e b il # : I (i) 1 7l |I|I'I-_| |2 1| il k2 54 LR, i
LY, ks Ay BY F A I

it fik | . . gl
gy i (i |1, Rk ¥ o} (i) i1, 2 & S PR
i ¥
A BT
PO =i AR 4T B il
n:"-|1'i"r|..r|-'-'J|!-|'t fiz) (A 7 By LA [y o
| | ' ] s

fip 41, W 6o |

1o, ik G

Ly [AF

3 T 5
! i Ak I
1 ﬁ - II I- I-
4 ]
' e
A

i 35 9
- : (3. 113, 5 7 i) 13 5.7
12, 11,-2, 4. 6, & 3

Ll “1

T I 1) I L O I LU PR i, 5,71

th & M
O | e S airiel 1 = [tk
S tinh €3, A
) L, ) (iiry |=1, 4]
0] o) T, 4
r ' {iv] (€, 03, H
LI U, RY G (A, I die 46, B3,

|

faff) [f, ¥, Y

[}t o] & fef)

fix) (0, 7,9 (x) 14 Ll A txil} 11, % 4, 5)

L H. 2
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n-52
UMDERSTANDING ISC MATHEMATICS
9 (02 (i) 18 10. (i) 50 (i) B 11. 50} 1% 25
13. ol 14..25; 35
15. {f) 26 (ir) 18 {1 BH

Tunk I'-.u.n.i 15 often consumed more than requirement that increases weight which cayse,
many diseases such as diabetes, B.P ele. Nutritious food keeps body healthy and fit
nerases working capacity and mind remains lension free,

I 325 Students should prefer milk because it keeps body healthy and fit, provides CIiergy
and all nutrients, Milk is a complete food. -

17, (i) 52 (if) 30

5,

ion aboul what is going on in our country at present and
sting and enjovable.
6 (iv) 11 (wi) 23 (wird) 2

e (i) True (@) True (o) True

| and C = {1, 3). Answer is not unique
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