LEARNING OBJ ECTIVES

Thts chapter wﬂl enable you to leam the concepts and appltcatlon of : -
Theconceptofsets - . s o
Types of sets and operatlon of sets '
Venn dlagram = __ -
Appllcatlon of sets in busmess problem - .

3.1 INTRODUCTION

ueorge Cantor a great mathemat1c1an developed the theory of set I‘ hrs is one of the most
*undamental concepts of mathernaucs and is now used in almost ‘all branches of sc1ence
*echnology, commerce and economlcs The theory has establlshed CO- ordlnatton among dlfferent.__
'nranches of mathematlcs namely geomctry, algebra calculus etc: The solutlons of complrcatedff_
ﬂroblems of science ‘and commerce become easier by the applrcatlon of set theory Not only that,
the theory helps to base the subject probablllty ona soltd loglcal foundatlon In this chapter we
shall elabor ate and dlSCUSS the tmportance of set theory in the appllcatlon of mathemancs to rcal .

ife problems We often come across phases such as: a bunch of keys, a pack of cards a2 class of
students, a team of players etc. The words bunch pack class ‘and team all denote collectlons
Also the d1cttonary meaning of setisa gloup or a collectlon In mathematlcs the word set 1s used__*

mn the context of a well defmed collectlon of ob_]ects

32 DEFINITION OF A SET =

{)eﬁmtlon. A well defmed and well dlstmgurshed collectton of objects is called a set
Bya well defmed collectton we mean that there exrsts a rule wrth the help of wh1ch we. should be |
able to say whether any glven object or entlty belongs to the collectron under con51deratlon '
f The followmg are some examples of : a set - . - - =

| . The vowels in English alphabets

Rivers in Bangladesh -

1. The planets Sun Moon and Earth

. The posrtwe even mtegers from 1 to 50 - - - = = |

The bas1c characterlstlcs ofa set are that it should be well dcfmed 1ts ob]ects or elements should
oe well drstmgulshed for easy recogmtion by descnptron - e
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-ELE‘HLN”IS .P A SET

The ob ;Va;t‘»«} that makc up act dI'C miled the elf‘mcmﬂ; or memberf& of a Set The elemem
In thtﬁ‘ %u muqt be d]%tlllCI dnd d}%tlﬁﬁuhhdb c B} dl%tlnu we mf:dn mat no elemem 1
1€ ;;s_ _;i u anm h\, dmtmaulshable ‘we mean dmt gwea‘* any Ob‘jﬁ‘Ct it 15 elthel m the set 0
ot i _m= ﬂ; : Ihc %1 15 Gcnudﬂy dm(}ux& w} Cﬂp?{ﬂ] h,ttm A, B, C X }/ Z etc and 1 *.

clements by small letters @,b,¢.x. v, z.00.

not in

__ 1{th '%Kf‘*"l“}b{}!;_, (LpSilOI’l, & (ncck alphabf;t) is usud t{) mdlcate [hat a p.;lrtlculal element or obje |
:_i_'?_i %eiom’rs to a set’ or ‘a membcr of a set’. 101 examp]e il x is an element of a set a4, :
" m ml f“‘illy we w; ue 2 '6: A Wh]Ch is 1ead d"s x is an element of the set A"’ or xbelongs to th

if"g . The ’S} mbolé is med to mdzcate that a pdmcular element or object does not belong to |
set’ m’*‘ h nm a *’m,mhc of a set ”’[hus 1f x is not d]‘l elemt,nt of a scL A, then Symb()llcally w

'-'--jfwm; - t, C f’l WhiCh 1% lcad as x is. not an dement 01 the sct A Thus gwen a set A and a
ﬁ'-f{z‘j@*"‘féa;u m”aa, and 01‘11)’ @ne at the {ollowmg btalementb 1s true ( I)XE A (11) x@ A

‘ma }i ?RFNCE BF‘TWEFN A (,OLLECTI()N AND A SFT

Letus mi\& o clear lefuence betweena collectlon anda set - _
1 F mm (}Hecu(m IS not a ‘%6[ FOI a collecﬂon t@ be a set 1r must be we]l defmed For 1
 _?'T_i_ﬁ'_-'}-'Sff-i'fmliu‘imn to be well- defined, it should be known whether a given object does OI‘ doeq n

i f::lwiamh.\ to. tha,t coilectmn I‘*OI‘ e.,xampla COI’ISldel" the followmg collectlen .-

A= the collection of any five positive integers.
f s,,ha_, m{]ectlon of hr%t fwe pmltwe mtegels

_,...'
.:_rci:i'

ii €0 !iu:azrm A is not well defmcd becauqe the poqltwe mteger 4 (Say) mdy 01‘ may n:
5'.?i-'.j*.bf:“=mmf m /‘& On the other:hand collectlon B 15 wcll defmed becauqe the members of *
.Muié;"'i m dl l 2._,_3 4 5 Ihudora, 1ha collectlon B 1‘; a set " : ’

M% ;Lzmn m qua 1tat1we attr 1bute‘; 111 certam ObJCCtS quch as honest pelsons, 11ch perqen&

gma*i i m} w or ‘m‘l,, geod Ulavcrg etc d@ not fmm %c.t

3-153%‘!%‘ ) ﬁom 0&« DE;SLRIBIN(I A S]*_,T et

f'-_l 5 hﬁ a‘ ;mm()n of tha, set hd% to bL pompact and a,lmr othe;msu the basm quahty of the set bem 4
W ﬁﬁ def ined .f;md dlstmcnve is losa, Fol%cswmg are 1he fﬂ(}b[ common methods of d@scnbmg a set
2 "”% iaitsmiizs 01 Roqtu or E numemmm metizod and - .. -

%:- }ifiaja?i i‘, or Pl@pu’t} bmlder or Rul mﬁhnd = . o
_ '% abular mpﬂwd Under this method a set can be dmcu ’)ed by autual llstmw ll the |
o %:z - i':__j.éf E mgmﬂ i.o n w1thm b1 ac S u, J } 101 gmmple th{, e eme:ntﬂ of the set Of all
:-;,ww s::m int m Lugllsh dlphabc,ts um ba, 1epw%ﬂnic‘d as: .

5*‘“

U { a,e,i 0 w}



Sometlmes it is not posetble to list all the elements but after knowmg 3 few elements we can see
as to what the othet elements are For example the Set N ef natural numbels may be wrltten as .
-Here the dots 1nd1eate that the set co,ntams all the natural mtmbere Stmllarly the set of square% of
:pos,ltweoddmteger%Iswnttenas - = = = _

_ - "'-*—{192549 } e
Remark No element in the %et sheuld be 1epeated Pel example we never wrlte {3 5 5} ‘)ut"

'_rathe1 w1 1te {3 5} Also became a ‘set 19 a colleetlon of objeetﬁ m d well defmed

Manner the mder m Wthh the elementq of 5 set are lmted dc::eq m)t make any dlfferenee "Ihe_
three sets {” 4 3} {4 2 3} dl’ld {3 2 4} ale dlfferent llstmgs of the Sdme qet The elemente of a set

__dlstmgtnsh the set but not the 01der in Wthh the elements are w1 1tter1 .
b. Selector method In lhlb methed the elementb of a o>et are reptesented by mentlomng theu__
quahtatwe 01 quantltatwe or both ehdra(,teu‘stles We may %tate some chatacteustlcs Wthh an
objeet must posses‘-; m ordet to be an element m the set To understand thlS method let us
consu:lerthe sets _ - - e

A {2468 }'” B {aeiou} ‘

If we try te c:,eareh eut some propetty among the elements of the sete A and B we fmd that all_
elements of %etA ale even p051t1ve mtegers all lements of set B 316 VOWC S of Engh%h alphabets
Thus we can use the letter ‘X’ to 1epresent an albltlaly element of the Set togethet w1th the |
prOperty of x Fhelefore setsA and B may be replesented as - - -

xl;t 1s an even poeltwe mteget}

xlx isa Vowel m Fm{llsh dlphabet} -

The symbol aftel btands for sueh that Semettme% we “uee & to denete sueh that For' __

example ‘ _- - .. .. - . -
- A {x X an even posuwe mteger} - - - -

It wxll be clear flom the above dlscussmn that the tabular method is partteularly useful When the

element‘; dre few m numbe1 whlle the qet bUl]dCl methed 1S more 9u1table when the element% are

numerous

SOME STANDARD SETS -

. N {1 2, 3 4 } the set of all natural numbers . . s

ii".'.:_'" I { -‘-—-—-3 ——2 l 0 1 2 3. } the set of all mteger% - _' - |
111 - _-:___.{1 2 3. } the feet ef all p031t1ve mtegeie '_ .~ .
w {JL ‘x: '“’ . / q where p and q are mtegels and q ;é O} the set of a]l rattonal numbers
v.;’ Qi,-* the set ef all posuwe ratlonal numhets

vi. Q the set of all nrationdl numbers '
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vn , R the set of all real numbers '
vm - P =the set of all prlme numbers;*-_

j'. ix COc X + zb a b E R z = ';"‘lﬁ},'thesetofal_l complex numbers
Fer example-—fl Represent the followmg sets 1n set notatmn
~ Set of all alphabets m Engllsh language -

The set of all odd tntegers less than 25
The set of all odd mtegers -

__ The set Of p0s1twe mtegers sattsfymg the equatlon x + Sx + 7 O
_‘fiiSelutlon.i - - - -

1A {x x 1s a alphabet 1n Engllsh language}

i I {x x 1s an odd 1ntege1 <25} -

I {x x 13 5 7 } -

I {x x 1s the + ve mtegers satlsfymg the equatlon x + 5x+7 0}

}_-For example 2 Rewrlte the followmg sets m a set butlder form | -

1 A {a e, 1 0 u} 11 B {1 2 3 4 }111 C 1s a set of 1ntegers between -—15 and +15
"Solutmn - - - '

" A {x x 1s a vewel 1n anltsh alphabet}

B {x x is a +ve mteger} '

C-—-— (x: —15 <--.-x-<15,_ and x is an l_ntsgef}-

3 4 TYPES OF SETS
1 lete set A set Wthh contalns fimte numbers of dlfferent elements 1s called flnlte set The
' followmg are the examples of fmtte sets _

A {12345}
B {a e,z,o u} -
C {x x 1s a rwet of Bangladesh}

"2 Infimte set A set Wthh contams 1nf1n1te numbers of elements is known as 1nf1n1te set The
followmg are the examples of 1nf1mte sets -

N {12345 ..... } -
A {x x 1s the star in the sky}

= {x/x is a posltwe 1ntege1‘s dw131ble by5} - _
3 Smgleton set A set hawng only ene element 18 called s1ngleton or un1t set For example

{5}

B ..__......{x 4<x<6 x 1s an 1nteger}



o C {x/ x = 9 and x is a negatrve mteger}
= {x X :s a Bangladeshl noble laureate}

4 Empty set A set havmg no element IS called an empty set or null set or v01d set th1s set 1S
._'__"_-'denoted by aGreek letter (p(read as phl) For example - -

- { x x is a man aged 300 years }: = -ga (empty set) - _ |
”B ---set of all 1ntegers whose S('-Iuare 1s 5 - %
- '_{x x --5 and x is an 1nteger} —p - - -
5._”‘-.;_:.'Equal sets Iwo sets A and B are sard to 'be equal 1f every element of A 1s an element of
- B and also cvery element of B 1s an element of A Fhe equahty to A and B is denoted by*
TA B Symbohcally, We wute - _ .
A B rfand onl'y 1f xe A <:::> xe B
__'Example - - - . = =@ - @ = =
_f”:{i(r) Let A {4312} and B {1234} then A B smce each of the elements ofﬁ}
4 belongs to B and each of the elements of B belongs to A . -
_'.'__*(11) Let A {2 3} B {3 2}andC {x x -—5x+6 O} ThenA B C because each
- element whrch belongs to any one of the sets also belongs to the other two sets "
= (111) Let A {x/x 1salette1 n the word march } . - "

. B {x/ x 1saletter in the word charm }
U GelmehmE o e
-_-'._Here each set contams the same elements namely a -c h m r 1rreSpect1ve of therr order
'."":.__Hence the Sets are equal 1 e A B C i _ S e . e

0. '-:Equlvalent sets Two sets havmg same number of d1stmct elements are called equrvalent
-isets That is, if the total number of elements 1n one set are equal to the total number of_--:

| elements rn another set then the two sets are equrvalent We wrlte A B to mean that the sets ?-
A and B are equwalent - T e
-fExample - - -
"j:"(‘i)":{i_;.-_:*-;LetA {a b e, d }and B {1 2 3 4} Clearly A is not equal to B but the set A rsf'
- equrvalent to the set B, because total numbe1 of elements of the two sets are equal but-:.
| the elements are not exactly same - - ' - -
__(11) Let A {x x is aletter in the word ‘BOAT :

B {x x 1s a letter 1n the word ‘CART’ 5

Here the sets A and B contam the same number of elements Therefore A B

5. "Subset If A and B are two non empty sets such that every element of A IS also an element of
B, then A 1s sard to be a subset of B (or Al 1s contalned m B) In other words A 84 subset of

B 1f xe A ::> xe B. Symbollcally, thrs relatlon 1S wrltten as -
AC B i xe A s xe B whlch 1s read as ‘A isa subset of B"' Or A 1S contamed In B’
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If Ac b.then B 13 c,dlled thc %up(,rset of A and We wrlte B 3 A Wthh 1S read as' ‘B 18
superset ofA or B contams/\ . . .
If Ais not a subset of B wc wme A cz B 1f xe A:> xé B whlch is iead aé ‘A 1s not afﬁ_{
SubsetofB - - .
Examples - . .. | .
a. -*’Suppose A {1 3 5} and B {5 3 4- 2 1} Hele each element of ﬁ& are cxlsczs the elements?f
. oh lhcrefon, Ac B - -
bLet A {3 5 6} andB"“ { 53 6} Smce each element of A belongs to B and vu::e velsa -
thercfore A B : hus 1t fcallows that every set 15 a subset of 1tself -
c'I he set A {1 3 5‘ 13 not the %ubsct of the set {1 3 6 7} qmce 5 c A but 5 % B
dNull %et dg is d sub‘;et of every set - . _ '_ -
3 -'Pmper subset Ihe %ct A sa plOpCl ﬂ;ubset of the et B 1f and only if ev ery element of the:'_':-3
:f.,;_“_'_'”-"_%et A 1&, also an clcmc,nt of the set B ::md them 15 at lea‘st one clement in the set B that 15 1'101: in
the %et A Symbohcally thls is. wntten d% A C: B and 1% read as ‘A is a proper Subset of;
Supurset Bﬁ . s - - ,
- ey example Let A {1 2 3 5 8 9} and B {1 2 3 4 5 7 8 9} Here A e B
5Rcmarks (1) If A isa bubset of B then B IS called the superset of A '
(11) A aet zs alway‘; .:1 sub%et of 1t<;elf -

- (111) ’Ihe null Scl 19 umque and 1s q :>ubsc,t of everry éet

Example 1%"‘{12 89} 3“‘{2468} -*{13,, 79} .-_{345} E—{35}

'_ Whatwthc&:ﬂ(t)gcl) andé(ZA(ll)chandSczC .

S UUOH (1) When S _.{4,5} then ‘3 1‘5 d plopei subset of D whlle S 1s not a plODE:I subset of A

(m When S-m- {2 4 6} then S xs d ploper qubset of B whlle 5 1% not a propei subset of C 'j

:‘anmple Write down all the %ubsetc, of tha, qcts B {6 8 11}

.E_’Solunon Given B =16, 8 H} . -_

- Requued all mwblc sub%cts of Q,e[ B are = - -

0.{6}.18}.1] 1, {6%} {611} {811} {6811} Ans}

9 Famllv of sets: If all thc clemwta of a Set are 561‘% thcmselwes Lhen Such a qel 1% Cdll d
family ol o wiolsess
Example H A—inbl thcn thL s@t {d,) {a} {b} {cz b}} 13 the famllv of sets whose'

elemem% are %ubsets of the set A
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N‘ote € connects an element and a set, whllec and s connect two sets 1f
A {a b c} then ae A {a} CA are correct statements whrlea C. Aand {a}e A are_f"-:"i'_

10 Power set The famrly of all subsets of a set is called power set of that set If S rs any set then-"
the famrly of all subsets of S IS called the power set of S and is denoted by P(S) -
Example If A {a b} then 1ts subsets are ¢ {a} {b} {a b}

Therefore power set P(S) {c,?) {a} {b} {a b}}

If A rs a fmlte set of n elements then the total number of subsets of A are. 2 In other words,

the power set ofAhas 2”elements - e _
Example* Let A —'{a b c d} where a b c d represent the members of a decrsron-makmg
body, say a commrttee Inst the elements of power set P(A) -
Solutton leen A {a b c d } -

P(A) - {9, {a} {bl {C} {d} {a b} {a C} {a d} {b C} {b d} {C d}
{abc}{abd}{acd}{bcd}{abcd}} [Ans]

11. Umversal set: In apphcattons of set theory, all the sets. are. consrdered as subsets ofa fixed
set. This fu(ed set 1S called the unwersal set Thrs set is usually denoted by U Obwously, the .-
setUrsthe superset ofevery set = . '. .

Examples (1) All people m the world constrtute the umversal set 1n any study of human-:;f

pOpulatron - - .. - - = . -

(ii) A set of 1ntegers may be consrdered as a umversal set for a set of odd or even mtegers

(iii) A deck of cards may be unlversal set for a set of spade

(W)If A {a} B {b} then U {a b}

35 OPERATIONS ON SETS

Two or more sets can be assomated obeytng some rules to grve rise to new set The method of
assrgnmg such anew set 1s callecl operatron on sets These operatrons on sets are defmed to
develop an algebra of sets Drfferent set operatlons are defined below: ' =

1. ‘--::Umon of sets The umon of two sets A and B 1s the set of all elements whrch belong elther 1n _.

Aorin Borin both A and B. The union of the sets A and Bis denoted by A U B. Ttis sually
read as “A umon B or “A cup B Umon is also known as ]om or “logrcal sum of A and

B Symbohcally, we wrrte A uB {x xe Aor xe B} In other words
_'i'_-xe AuB:;. xe A 01‘ xe B - - - = - .
_-"-':Example If A {1 2 3 4} and B {2 6 8} then AuB {1 2 3 4 6 8}
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Pmpertles of union of sets: - =
(a) The individual sets composmg a union are members of the umon

If Aand B are any sets, then AC AUB and BC AUB.
(b) _Umon of sets has an tdenttty property m an empty set.

' - If A is any set then A u gp A where ga 13 the empty set.

| (C)UHIOH of sets 15 cemmutatlve ..

" If A and B are any two sets then A u B B U A .

;ﬁ_ (d) .."':Umon of a set w1th 1tself 18 the set 1tself - -
A is any set, then AUA A -
() The umon of sets ls dssocmtwe

IfA B andCale any three sets then AU(BUC) (AUB)UC

2 Intersectmn of sets F he mterseetlon of two glven sets A and B is the set of all elements
__"Wthh are common to both the sets A and B In 0the1 werds the mtersectlon of two sets A
.j_;'_--”and B is the set eonslstmg of all the elements Wthh belong to both A and B. Intersechon of _

the sets A and B 1s denoted by A ﬁ B It IS usua]ly read as “A mtersectlon B’ or “A cap B” f
. Symbohcally, wnte Ar’\B {x xe Aand xe B} other words_
 xeANnB=xe A and xe B Loe o bine s 0
| f;‘_*?.}--j._fji-;f-'-_f-Example. (1) If A {1 2 3 4 5 6 7} and B {3 5 7 9 11} then A ﬁ B {3 5 7}
._,'(11) Let A {x 0 < x < 3} and B {x 1 < .x: < 5} Thus A A B {x: 1 <x< < 3}

_fPropertles ot mtersectlon of sets' . -
{;(a) Intersectldn ef sets 1s commutatlve | '

If A and B are any two sets then A ﬂ B B ﬁ A

_'(b) The intersection of sets is ass0c1at1ve
If A B, and C are any three sets then A m (B ﬁ C) (A m B) r‘\ C

-ﬂ_(c) Intersectten of a set Wlth ltself 1s the set 1tself -
IfA is any set then AﬁA A " ':' ' _
_(d) Intersectlon of any set w1th an empty set 1s the null set

If A 18 any set then A r‘\ (1) ‘l’ Where ¢ 1s the null set

':3 DlSJOlnt sets F wo sets A and B are sald to be dlSjOll’lt 01 mutually excluswe 1f they have no
common elements Clearly, If the sets A and B are d1slomt then thelr mtersectlon (A ﬁ B) 1s

a null set T herefme the sets A and B are dlSJOmt when A r“\ B = ¢ where @ 1s the null set :

(11) If A = set of all posmve mtegers and B = set of all negatlve mtegers then A m B —q) 1 e there
IS no mteger Wthh 1S positive and negattve both . . - - .
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FI gure DISJOInt sets A and B

. '__"_:leference of two sots If A and B are any two sets, then the d]fference of A and Bis the set
of elements whtch belongs to A but does not belong to B. The dlfference of A and B 1s

denoted by A-B or A~ B Ttis read as: “ A dlfference B or 31mply “A mlnus B”
_"'SymbOIICally, We wrlte A b= {x Xe A and xe B} - -
-_Example IfA {0 2 4 9} and B {O 3, 6 8 9} then A B {2 4} and B A {3 6 8}
_Pmpertles of leferenee of two sets . - . .

(a)A A0 (b) A ¢—- . =
(c)A BCA - '
(d) A B AﬂB and B A are mutually dtSJomt

(e) (A B)OB-—q) (t) (A B)UA A

Complement of a set: Complement of . a set A 1s deflned w1th tespect to its umversal set U It-;
is the set of all elernents of the unlversal set U wh1ch do not belong to A that is, the ' :__
dtfference of the nmversal set U and the set A 1t 18 also called negatlon of A We denote the -.

complement of Aby A‘ or A or A‘or ~ A Symbohcally, 1f A 1s the complement of A

then A” : U A {x xEUand xe A} -
Example LetU"{123456789}andA {1357 }

Then complement of A A” {2 4 6 8 9}
Propertles of Complement e
(a) The mtersectlon of a set A and 1ts complement A 1s a null set 1 e A m AC--“ ¢

(h) The unlon of a set A and 1ts complement AC is the universal set ie. A U A U -
(c) The complement of the unwersal set is the empty set and the complement of the empty

set 1s the umversal set 1e U --—¢ and the cb U . s
(d) The complement of the complement of a set is the set 1tself ie. (AC) =4 o
Symmetrlc leference of sets: The set havmg only the uncommon elements of two sets 1s
called the symmetrlc chfference of the sets Let A and B be two sets. Then the dlfference set

of A and B 18 called symmetrlc d1fference 1f it contams all those elements Wthh e1ther belong
to A or to B but not in both ThlS symmetrlc dlfference of A and B is denoted by

(A B)U(B A) Example 1fA {123}andB {345} then
AAB (A B)U(B A) {12 }U{45} {1245}



Propertles of Symmetnc leference'
(a) Commutatwe property AA B BA A
(b) Assocratwe property (AA B)AC AA(BAC )
(© AAA=¢ RO AA(A A B) go
?;_*:ﬁ".f-(e) AA B ¢‘ <:::> A B ot s
'7.Part1tmn of a set. When a umversal set U 1s sub drvrded lnto subsets, whrch are drs_]omt but
- _";j--.r-'*_make mto umon then called partrtron of a We can y

_ the subsets Therefore A ﬁ A qo
*Exampre Let U = {1 234, 5 6. 7 s 9} Now
'(1) [{1 2 3} {2 4} {5 6 7}] 1s not a partltlon because 2 1s m both the flrst and the second

e '_subsets

u A, is such that 1f a e U then 1t belongs to one and only one of

(n) [{1 5} {3 7} {2 4 6}] 1s a partttlon where no element 1s comrnon and the umon of the

fff: __three subsets makes the set
S6VENN DIAGRAM s

-f_i-i'The relatronshlp between sets can be better understood wrth the help of plctorlal representatton
'--_These dragrams are called Venn-—Euler dragrams or srmply Venn d1agrams ‘These dlagrams
~ consist of rectangles and crrcles In Venn dragrams a unwersal set U is represented by a large
'_'rectangle and each subset of U 1s represented by the c1rcle Wlthll’l the rectangle Venn dtagrams
are used to 1llustrate the set relatrons such as the subset and the operatlons W1th sets But these
: cannot be used to prove any statement(s) regardmg sets = o e

The universal set U 1S generally represented by pomts 1n51de a rectangle 1ts subsets (A B etc) are
"_ﬁ"_represented by points inside the circles drawn e e

 the rectangle The crrcles representlng the subsets A g

~and B of U overlap cach other if they have some | /2

”'__'-ﬁ_-.comrnon element, these crrcles are non- mtersecnng‘:;.-{.l_:': b

~ when A and B have no common elements. S e
Example: Let U={123456789} be the | N8 ~
f.._'._f;unlversal set and A= 12,4, 6 8} be one of 1ts' e

"'subsets Venn dlagram of U and A has been shown 1r1 the besrdes f1gure Venn Dlagraln .
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AﬂBﬂC

angbe = 1 F = AanC

- AanC =
3.7 DE-MORGAN s LAWS

(a) De-Morgan S Laws on complement of sets
Statement: For any two sets AandB,

) Complement of the union of two sets 1s the mtersectlon of the1r complements
Le (AUB) --'A’mB’ - o
u) Complement of the mtersectlon of two sets 1s the umon of then' complements
ie. (ANB)'= A’u i e -
(i) De-Morgan s first law | - = =
Statement' Cemplement of the unlon of two sets 1s the mtersectlon of thelr complements
1e (AUB)'“‘A'('\B . -

Proof In order to prove (A u B) = A r‘\ B - we are requ1red to prove followmg two results
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'ﬁ't x be any arbttrary element of (A u B ) Then by cleflmtlon we get
xe (A u B) =xg(AUB)

. ::> xE Aande B

:> x€ A and x e B ‘

:>xe(A’mB ) __ _
- (A U B ) £ A ’m B ’- (1) -- [ 1f xe P :> xe Q then P C Q]
(b) Agam let y be any arbttrary element Of (A ﬁB ) Then by deflmuon we get c
ye (A'mB') :> ye A' and y E B'
:> y E A and y E B
=:> y e (A u B)
- :> y e (A u B)
_' A mB 'c (A u B) ............... (2)[ 1f x e P :> xe Q then P c Q]

;By the deflmtlen of eQUallty of sets from (1) and (2) we get e
(A u B) A'mB' [ P c Q and Q - P ::> P Q] [Proved]

aﬁr(ﬂ) De-Morgan 3 second law . .
J_'}fl.-'iStatement Complement of the mtersectlon of two sets 1s the umon of thelr complements
ie. (ANB)'= A'B - . .
ff-_f:’Pronf In order to nrove (A ﬁ B ) A'UB we ; are requlred to prove fellt)wmg two results
(An B) = A'uB' ..... ;.'(_'; al

AUBCANBYnt)

f;'_{(a) Let x be any arbltrary element of (A m B ). Then by deﬁnltlnn we get

xe (A A B) = x€ (AN B)

Sxe Aorxe B

:>xe A'()rxe 'l .1
> e (A'UB')

- (A NB)C AUB ... (1)’" [if xe P=>xe Qthen PCQ]

':"-:"(b) Agaln let y be any arbltrary element of A’UB : Then by deﬁmtmn we get
ye (A'UB') :> ye Aor ye B' -

- :> ye Aor y@ B

. :> y E (A ﬁ B)




D ye(An B) Ciebi e )
AuB'c(AmB) .......... (2) [ 1fxeP:>erthen PCQ]
By the _:;:“_'ﬁnltxon of equahty ef sets from (]) and (2) we get - -
(A ﬁ B) A'UB' [ P C Q andQ C P :> P Q] [Proved]
(b) De Morgan . laws on dlff erence of sets -
Statement Let A B and C be any three sets then . |

DA-BUCI=(A Biodec). - . .
i) A= (BN C)=(A-B)u (4 C) - - .
(i) De-Morgan s first law - |
Statement Difference of a umon 1s the mtersectlon of dlfferences 1 e -
A-— (B u C) (A B) (‘1 (A C) = - -
Proof In order to prove A (B u C ) (A B ) (‘\ (A C' ) we are reqmred to preve followmg
two results . - - =
A-— (B U C ) C (A B ) ﬁ (A C ) .............. . (a)
(A B) ﬁ (A C' ) C A (B U C) ........... '. Ab)
(a) Let X be any arb ! trary e le ment of A (B f:: :-;' :?-'}:f;.:;??ﬁ_;f:
.xe A-(BU C) = xe Aandx¢ (B L
:> xe Aand(xé B and xE C)
::> (x e A and x E B) and (x e A and x E C )
= xe(A-B)andxe (A- C) -
=xe(4-B)n (A C) S
A ( B U C) C ( A B) f'\ ( A C ) ---------- ( ) - _

_ b) Let y be any arbltrary element of (A B) m (A C )
L . ye(A-B)N(A- C):> ye (A- B) and ye (A C)

(y c A and y E B ) and ( y € A and y é C )

byGAand(yEBandyEC) -

:> yE Aandye (BUC)

.fence from (1) and (2) by the deflnltlon of equahty of sets we get .
4 - (B U C ) (A B ) f‘t (A C ) [ vaed ] .
i) De-Morgan s second law: P .' el
?statement leference of an mtersectlon 1s the umen of the dlfferences 1 e

A-(BNO)=(A-B)U(A-C)
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‘_Proot' ln order to prove A (B ﬁ C ) (A B) u (A C ), we are reqmred to prove followmg
A (B A C) & (A B) U A C) ............ ....;.(a)
“ B)U(A-C)c A-(BN C)(b)
'::;'_-;:.’*j'(a) Let x be any arbltrary element of A (B n C )
xe A (B m C) :::> xe A andxé (B N C)
= :>xe Aand(xEBoer C) N
::> (xe Aandxe B) or (xe Aande C)
:> xe (A B) orxe (A C)
:>xe(A B)u(A )
A (B A C') C(A-B)U(A- C)(l)
f"-'____'j;_'_ﬁ;(b) Let y be any arbttrary element of (A B) ﬁ (A C )
y € (A B) U (A C) = ye (A- B) or y& (A~ C) -
- e - ::> ( y e A and y E B ) er( y e A and y E C )
- => ye Aand (y ¢Borye C)
. -_-—,», ye A (B N C)
(A B) u (A C) c: A (B N C) ............ ..(2.)~
}Hence from (l) and (2) by the d:eﬁmtton ef equaltty of sets weget
(BﬁC) (A B)U(A C) [Proved]

;.?j:__--3 8 SOME RESULTS ON SET OPERATIONS

:_:---fResult-l Let A B and C be any three sets prove that A U (B ﬁ C ) (A U B ) C\ (A U C)
. _Proof In order to prove A u (B ﬁ C ) (A u B) m (A u C ) we are reqmred to prove followmg
tWO s -
AUBNAC) (AU B) A (A ) C) ......... '; ; _;"j; ..*.(1).[_
(AUB)N(AUC) S AUBNAC).coercc (2)
~_(1) Let X be any arbttrary element ef A U (B r"t C )
. XE Au(Br‘tC)mxe Aorxe (BﬁC)
- — x€ Aor(xe Bandxe C)
= (xe Aorxe B) and(xc—:- A Orxe C)
—> X€E (AUB) andxe (AUC)
- D> XE (AuB)m(AuC)



A ) (B N C) = (A U B) m (A U C)........i.;(” )
(7) Let y be any arbltrary element of (A u B) ﬁ (A U C )
y € ( u B) N (A u C) = y e (A U x) and ye (A U C)
- - :> (y E A or y e B) and ( y e A or y e C )

> yeAo(yeBandye C)
e = yedorye(Bn C)
- f- - ;:> y e A U (B N C ) =
( A U B) ﬁ ( A U C) C: A U (B ﬁ C). - '_'. . j.; ( b) -
Hence from (a) and (b) by the defmltlcm of equallty of sets we get
A U(B ﬁC ) (AU B )ﬁ (AUC ) [Pl‘o"e‘ﬂ

Result-Z Prove that (A B) U(B A) (A U B) (A ﬁB)
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Proof In order to prove(A B) u (B A) (A u B) (A ﬁ B) we are requlred to preve

fol 10W mg tWO feS UltS .- _ -
{ 4 B ) u (B A) C (A u B) (A m B) ............. __._ (1)
(AUB)-(ANBY S (A= B)U (B~ A)........ (2)
‘1) Let x be any arbltrary element ef (A B) u (B A)
xe (A B) U(B A) :> xe (A B) orxe (B A)
- _j;; ,_: (x E A and x e B ) or (x e B and x E A)
- ._ f ::> (x E A or x e B ) and (x E A or x E 3)
- - _:> x e ( A u B) and x E (
(A B) u (B A) c (A U B) (A A B)...'.'....'.......;_.:(-a,)
(2) Let y be any arbltrary element of (A u B) (A m B )
ye (AUB) (Aml)::» ye (AUB) andyE (AmB)

:‘? (ye A or ye B) and(yE A or yE B)
:> (y G A &l’ld y E I) or( y € B and y é A);_ﬁ__-_

. y e (A B)or ye (B A)
(A U B) (A A B) - (A 3) (B A),.............;*('b-.-)_ .

Hence from (a) and (b) by the deflmtlon of equallty of sets we get
(B _ A) ( U B) ( NE l) [Pm ve d]
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Result-3: If A and B are two sets then
()A-B C A (u)Am(B A) qo
(tu)Au B (A B) U B (zv)A B A m B' B' A'
Proof (1) Let x be any arbltrary element of (A )
xe (A B) ::> xe Aandxe B - '_
- ::>xe AorxéB [ AﬁB 99]
- ::>xEA [ x 1s anelementofsetA notsetB]
_ A B c A [Provecl] -
_(11) Let X be any arbltrary element of A m (B A)
| xe Am(B A) :> xe A andxe (B A)
:‘.» xe Aand(xe B andxe A) :> (xe Aande A) andxe B :q) and X€E B :b(i)
A m (B A) < ¢ ................ (1) - j-
-Zif:'fAlso smce ¢ 1s a subset of every set % -
q)c A ﬁ (B A) (2) -
?‘;:ff:'Hence from (1) and (2) by the defmltlon of equahty of sets we get
AN (B A)= ¢ [Proved] .
_-_-'-_-"(111) In order to prove A u B ( A B) u B we are requ1red te prove following two results:
A u B c (A B ) u B .......... (1)
(A B) u B c: A U B .......... (2) .
(1) Let X be any arbttrary element of A U B
. X€E (AUB):>x€ AerxeB "

'_:>(xe Aorxe B)orq) :>(xe Aorxe B)or(xEBande B)

= (re Aandxe B)orxe B >xe (A B) orxe B

Sxe(A-B)UB
~AUBC(A-B)UB...... ; (a) .

(2) Let y be any arbltrary element of (A B) u B

. YE(A-B)UB= ye (A~ B) or ye &

:3 (ye Aand y & B)or ye B :;> (ye Aorye B)or(ye BanclyE B)
:> ( y € Aorye B)or¢ '. ::> y e Aor y ~ B ._;_ ; ; -
= ye(AUB) . ' ( A B) u B c A u B .......... (b)
_.:fi_Hence from (a) and (b), by the definltlon of equahty of sets we get e
A4 B ANB’  [Proved] .. o
_-_-___(w) In order to prove A—B=AnN B' B A' we are reqmred to prove follewmg two results



(1) Let x e (A B) :> (xe Aandxe B)
:(ieAandxeB) :;~.xe(AmB)
(A B) C (A ﬂ B ) ............. (-a-:)} .
jxlso let ye (Ar‘\B‘) ::> (ye Aandye B )
o= (ye Aandyé B) ::> ye (A B)
- L(AnB)c(A- B) ............. =
l Hence from (a) amd (b) by the deflmtlon of equahty of sets we get
#2)Let xe Ar‘“\B:>(.xe AandxeB)
=y (xe B' andxe A‘) :> xe (B'-é-'A )
(A r B’) c (B '—-—A ) .............. -; (c) _- -
—'\lso let ye (B'—-—A ) :> (ye B' andyE A )
:>(ye AandyeB) :>ye(AmB')
(B‘—A‘) e (A N B' ).:.* ;{'.f;' _.*.' (d) .
l Hence from (c) and (d) by the deflmtlon of equahty of sets we get
' A ﬁ B ' = B = A's. e (B)
l Thus from (A) and (B) we get -
A B A ﬁ B‘ B' A' - [Proved]

Result—4 Prove that (z)(A u l) r\ (A u B ) A (u)(A ﬁ B) u (A ﬁ B') A
Proof (1) In order te prove (A u B ) m (A u B ) A we are requ1red to prove followmg two results
(A u B) m (A u B ) C A .......... _._. . (1) - j_:.fff' _'
A Q (A u B ) ﬁ (A u B ) ........... ..(2)* -
D Let x be any arbltrary element of (A . B ) m (A U B ')
xe (AuB)m(AuB ) ::» xe (AuB) andxe (AUB')
= (xe A orxe B) and(xe Aandxé B) :> xe A or(xe B andxé B)
. € A or ¢ = x e A - f{:'::ﬁ_:.
(A u B) r‘\ (A u B ) C: A .............. (a)
2) Let y be any arbltrary element of A '
L Y€ A S yeARE . o f-':-:‘::_:_-
= ye Aor(ye Bandyé B) - ::> (ye Aorye B)and(ye Aandyé B)
= ye (u B) andye (AU B') = ye(AU B) N (A UB')
A c (A u B) ﬁ (A u B ) (b)
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Hence from (a) and (b) by the defmltl-on {)f equaltty of sets we get
(AuB) ﬁ(Au B) A [Proved]

::'_;"_(n) In order to prove (A m B) u (A ﬁ B ') A we are requrred to prove followmg two results
ANBUANBIcA ...

Ac(ANB)U(ANB' )(2)

j._‘.:(l) Let X be any arbttrary element of (A r‘\ B ) U (A f"\ B ')
xe(ANB)U(ANB) = xe (AN B) orxe (AN B')

:::> (xe A andxe B) or(xe Aandxﬁ B) :> xE A OI‘(IE 3 ande B)

:b x e A er ¢ :> x G A -

~(ANB)U (A ) B') 4. ( a)

._5-5':"_:'(2) Let y be any arbttrary element of A :

LyeAsycAory «   "¢

j;:_.:;:}ye Aor(ye Bandye B) - :>(ye Aandye B)or(ye Aandye B)
:> y & (A ﬁ B) or y e (A ﬁ B') - = y G (A r"\ B) U(A h B')

LA (A N B) U (A m B' ) (b) - . -

_Hence from (a) and (b) by the deflnltlon Gf equahty of sets we get

(A m B ) U (A N B ) A [vaed]

Result-S Prove that (B A ) B r'\ A
':':Proof In order to prove (B A ) B m A we are requrred to prove followmg two results

{ ; B m A c (B A ) ......... '.' ; (2) i

(1) Let x be any arbltrary element of ( B A )

xe (B A ) ::> xe B andx% A'

 2? :> xeBandxe A = xe(B mA) ;

(B A i = (B D A) ............. (a)

(2) Let y be any arbltrary element of (B :-..f_:}".-'?A)

y(.—'. (B (‘1 A) > ye B and y e A

:> y e B and y g A :> y e (B A )

(Bndc (B-A)...co.oc.0. (b)

| :--'--iHence from (a) and (b) by the clefrmtlon of equalrty ef sets we get

(B-A)=BNnA  [Proved]
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Result-6 (a) Prove that null set 1s a subset of every set.
(b) Prove that every set 1s a subset of 1ts own

(c) Prove that nuil set is e, . '

(d) Prove that every set has a subset

(e) _._.{;___jﬁove that ev‘ery set 'has not a proper subset

(a) If possrble let ¢CC A Smce o 1s not a subset of set A o has at least one element which does

not belong to set A But from deflnltton we know o has no element Thls 1s a contradlctlon _[ﬁf
So ¢<ZA ts not true Hence null set ¢ IS a subset of every set [Proved] -

(b). If poss1ble let Acz A Smce set A 1s not a subset of set A set A has at least one element -
whrch does not belong to set A But 1t 1s 1mposs1ble So ACI A 1s not true Hence every set ts;.i;ff;_'
a subset of 1ts own [Proved] = - = ..
(C) Let q;, and cb ) are two null sets Smce null set 1s a subset of every set d) = C o B and q> 2‘C:o]L
q) ¢2 So null set 1s umque [Proved] '_ _' : . .
(d) Let the set A has no subset But we know everyset 1s a subset of 1ts own let A C A
Smce A has at least one subset as 1tself any set has at least a subset as 1tself So every set has r
- subset [Proved] - - . o
(e) Srnce null set has no element 1ts proper subset 1s 1mposs1ble Stnce null set 1s a set andf;

it has no prOper subset every set does not contaln ot proper subset So every set has not a
proper subset [Proved] - - _

Result-7 Show that A ﬁ B ¢: 1f and only 1f A B A
S{)lutlon_ Here A B A - e = =
--B A A :> —-B { } :> B { }

LHS AmB Am{} ....{} ¢ RH S [Proved]
3.9 CARTESIAN PROD CTOFTWO SETS

Ordered Palr. An ordered parr consrsts of two elements say aandb i In Wthh one of them say a
1S de51gnated as the flrst element and the other as the second element An ordered parr IS usually}
denoted by (3 b) . . . -
The object ais called the f1rst member or frrst coordmate of the ordered parr (a b) and the
object b is called the second member or second coordlnate of the ordered palr (a b)
There can be ordered palr whrch have the same first and second elements such as (1 b,
(a, a) etc Two ordered palrs (a b) and (c d) are sald to be equal 1f and only 1f a = c and;;:’i_
h=d. Inotherwords -

(a b) (c d)«(-}a candb d
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'Thus the ordered parrs (2 3) and (2 3) are equal while the ordered parrs (2 3) and (3 2) are
different. The rcader must note the dlfference between the set {2 3} and the ordered palr (2 3).
-.We have {23} {3 2} but (2 3)¢(3 2) e . :
.._f_-._In coordrnate geometry the pomts in tho (,artesran plane can be represented by an ordered palr
(x y) of real numbers where the frrst member x 1s called the abscrssa and the second member y
_'.:_.calledthe ordmate e o . o . = | - -

.-_:;_'Cartesmn Product of Two sets If A and B be any two sets then the set of all dlstrnct ordered
j*__,parrs whose fn'st member belongs to set A and second member belongs to set B 1s called the

Cartesran product of A and B in that order It 1s denoted by A‘x B to be read as : A cross B
_'__._'!-Symbolrcally, AXB --{(a b) ae A and be B} . -

_fﬁlfThe Cartes1an product A >< B rs also called the product set of A and B

Remarks - - . . - .
L G In the product set B >< A the f1rst member 1s of B and second 1s of A

2 "_':""_.If A and B are flntte sets then (A X B ) n(A) >< n(B) - -

3 _i If set A has m elements and the set B has n elements then the product set Ax B has mn
;f‘j-;__-elements - - . . -
For example If A {a b} and B {1 2} then AXB {(a 1) (a 2) (b 1) (b 2)}

ILLUSTHATIONS e s e

__"5Illustrat10n-01 Wrrte down the followmg statements m set theoretlc notatrons
1. 3isanelement of a set A, '

2 4 does not belong to a set B _

3 CLisa subset of D, _
| ;4 P and Q are d1s101nt sets

Solutmn Set-—theoretrc notatlons of the gwen statements are
?_'_;_:-_1 36 A 2 4€ B 3 C C D 4 PHQ o where o 1s the null set

_'?If'f:Illustratlon-02 -;_-;f_f:eti- A {x > is a letter in Engllsh alphabet} be the unrversal set H
- ----{x x 1savowel} C {x X 1saconsonant}

N {x x is a letter 1n your full name} _
Descrlbe the four sets by llstmg the elements of each set

Solutlon A {a b c d e f g h,z,],k,l,m n 0 p q,r S f u V W X, y,z}
{a ezou} - ', .'
C {bcdfgh],klmnpq,rstvwxy,z}

N {raﬁque}-{a e f r q,r u}
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Illustratlon-03 Represent the followmg sets 1n Tabular (or Roster) form
L. Set ofall factors of 30, - - -

g

2. X {a a IS a perfeet square and 2 < a < 49}

3. 'Y {x x 1s an even natural number greater than 20}
_ l _.Here each of the numbers 1 2 3 5 () lO 15 30 1s a factor of 30 Let A be the set of factors_z;_.::_'
of 30 Then the tabular forrn of A 1s A {l 2 3 5 6 10 l5 30} -
2jBy deflmtlon a 1s a perfect square and 2 = a < 49 Clearly, the values of a sattsfytng:f
= ;{;ﬂ;_'_the grven rules are 4 9 16 25 36 and 49 Therefore the Roster form of set X 1s,
3 }";{By grven condttton even natural nurnbers greater than 20 are 22 24 26 28 30 Wthh:___:
= _f:_'__fare the elements of the set Y Therefore the tabular form of set Y

{22 24 26 28 30 ...... ke -

Illustratlon-04 erte the followmg sets m set-burlder form
1. set of letters in the word Statrstrcs = g;:

L A={3691215...},

L. set of 1ntegers etther equal or greater than 3 but less than 25
Solution: (1) Let S be the set of letters In the word Statrstlcs __
Set- butlder form of the set S is given by - o

S = {x % ts a letter in the word ‘Stattstlcs }

() Set—bu1lder form of the set A ts gwen below
A= {x xe N and x 1s a multtple of 3} where N rs the set of natural numbers

(u) Denotmg the glven set by P the set burlder form of P 1s glven below
P= {x x rs an mteger and 3<x<25} -

ﬂlustratlon-ﬂs State whether each of the followrng sets 1s ftntte or mfrmte -
) A= {x x 1s an odd 1nteger greater than 100} (n) B {x X is real and 1< x< 1}

i) C {x x rs an odd negatlve 1nteger greater than (= 150)} - -
bolutmn- (1) By defmttton of set A we have A {101 103 105, 107 }' -

& learly, the set A does not contaln a spec:lfrc number of elements Therefore the set A is 1nf1n1te

1) By deflmtton of set B rt 1s elear that any real val ue of x lying in the 1nterval --—1 < x < 1 1s an '
:lement of set B Hence it is ev1dent that the number of elements contalned in set B < =
rannot be stated by a specrflc number Iherefore the set B 1s 1nf1mte

t’: learly, the set C eontams a specrfte number of elements Therefore the set C lS fmtte
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fff_-?;’-Illustratwn-Oé If A {1 2 3} then there exrst erght subsets of A Determme all these subsets
...:ffﬁ'.-f"Solutlon. We know that null set cb is a subset of cvery set b C A

:_:N umber of subsets of A ccntammg one element are { 1} {2} { 3}

-_.-__-f-f-:_Number of subsets of A cuntarnmg two elements are {1 2} {2 3} {1 3}

_"_'_.':_'_'_"F1r1ally, every set lS a subset C}f 1tself hence A g A -
;;_;;__-?f_Therefore erght subsets of A are ct) {1} {2} {3} {1 2} { 2 3} {1 3} {1 2 3}

'Illustratlon-ﬂ Suppose V { Xy + 2 0} R {x = + 2x 0} S {x X +x=-2=0}.
Fmd the value cf x for whrch the sets V R and S are equal
;i;:._-_Solutmn x + 2 O :> x - 2 . \; .

x +2x 0:>x(x+2) 0:>x 0-—-2

- x +x 2 0:>x +2x x 2::>x(x+2) 1(x+2) 0:.;\7 1-—2
':':’;:.__’_'Tl‘lerefore the sets V R and S wrll be equal 1f x = —2 [Ans ] -

fIllustratlon-OS A {1 3 a {1} {1 a}} State whether the followmg statements are true or
-};--false (1) le A (11) {I}G A (111) {I}CA (1v) ¢ e A (v) q)CA (vr) {1 a}CA (vu)
iu3meArmmtuneA - -

fSolutlon. (1) le Ais true, because 1 is an element of set A.
__}-f;__;(n) {1} e A is true because {1} is also an element of set A

j;f__.'_".;_(111) {1} C A 1s true because {1} rs contamed m set A

(1v) ¢ = A 1s false because ¢> is not an element of set .:
.;;_f.}-.-'(v) ¢) = A 1s true because q) 1s centamed in set A L
(vi) {1 a} C A lS true because {1 a} 1S cuntamed 1n set A
.__.f';'_:_j(vn) {3 a}e A rs false because { 3 a} 1s not contamed 1n set A__;

:::_f‘_i-_(wu) {1 a}e A 1s true because {1 a} 1s an element of set A

;;"_';;_;Illustratlon-09 erte in Words the followmg set notatlon '
;AcrxeAADBuunqu 0. .. =
i___f_i.Solutmn' AcB:Aisa proper subset ot B

xE A x 1s net an element of the set A .

A o B A contams B or, B 1s a subset of the set A

:"-j-".:'f.f{O} Smgleton set wrth only cne element zero .
;iff'::_A (Z B A 1s not contamed m B or A 1s not a subset of B



Illustratlon 10 leen A { 2 3 4} ancl B {4 5} whtch of the followmg Statements'ate._, .
“orrect and why? (1) 56 A (11) {5} C A (111) 4e A
Solutlon' leen A {2 3 4} B {4 5}

(1) Se A 1s not correct because 5 IS not an element of the set A |
1) {5} C A 1s not correct because the set {5} lS not a subset of the set A

111) 4 E A 1s correct because 4 1s an element of the set A

Illustratlon-ll If A {2 3 4} and U = {0 1 2 3 4} Whrch of the followrng statements are
l.,orrect or 1ncorrect Gwe rcasons (1) {O}e A' (11) ¢e A (ur) {0} c A' (w) Oe A' (v)
Solutlon. _G1ven A {2 3 4} U = {0 1 2 3 4}

S A= U A {01234} {234} {01} _
(1) {0} e A' 1s not correct because {O} 1s not an element of the set A‘

) o e A is not correct because (l) is not an element of the set A'
i) {0} = A' is correct because {0} IS a subset of the set A'
1v) OE A' :is c01 rect because O 1s an elernent of the set A'
w) O C A' 1s not correct because O 1s not a subset of the set A'

ﬂlustratlon-IZ Statewhether each of these statements 1s correct “or 1ncorrect }_
') {a b c} {c b a} (11) {a e a d c d} C {a c d} (111) {b}e {{b}} (1v) {b} C{{b}} and__’f_f;____
Solutlon' (1) Grven {a b c} {c b a}
n)Grven {a c a d c d}c:{a - d}

This statement 1s correct because all the elements of both the sets are same Two sets havrng-?'_-_f-.
same elements can be subsets of each other ' .

(1i1) leen {b}e {{b}} .
This statement 1s correct because {b} 1s an element of set { {b} }

(iv) Grven {b} {{ }} . . =
'l‘hrs statement 1s not. correct because both sets have drfferent elements
momssciilll o 0
This statement is correct because null set 1s a subset of any set



106 | Business Mathematics

I]lustratlon-13 Let A {0} {0 1} C ¢ D= {¢}

E {x xls a human bemg 200 years old} F {x xE A,and xe B}.

_"_'i'_."-State Wthh of the followmgs are true and Wthh are False -

':.__f'(l)ACB (11) B F (111) Cc:D (1v) C E (v)A F (vi) F =1, (vii) E C D
'f-:_:_-j_Solutlon - . -
() A c: B 1s true because set B has only one more element than set A -
'-’;}i_(u) Given A={0},B={0,1}.Since F={x:x€ A,and x& B),F {0} SO B F is
r--.'--:.false because the numbers of elements of sets B and F are not equal . : - |
-'_'(ii__i) Gwen C c D — q) c: { o} :> { } C { o} So C c: D 1s true because set D has only one
}}_f]::*-"':'-more element than setC - ...
(w) leen C E :::> (t) {}:> {} {} So C E 1s true because both sets have no element
(v)leen A F :> {O} = {O} So A F 1s true becausc both sets have same element
';;-,::(vl) Gwen F 1:> {O} 1 So F *“l is true because F is a 1 set whrle 1 1s an element
’_'-'-__._"'(vu) Gwen E=C= D=~"r{l ¢--—--{¢ {} {} {¢} .

__So E C D 1s false because E anu C are null sets whlle D IS a smgleton set ”

Illustratlon-14 What 1S the relatlonshrp between the followmg sets
. A {x X is a letter in the word flower}

B {x x 1s a letter i in the word flow },

C {x x 1s a letter in the word wolf I

D {x x 1saletter m the word follow} _

L:_"f-:r.Solutlon We can wrlte the gwen sets as follows .
. A {flower} B {flow}

Here all the elements of the above sets except A are same So B C D are equal sets.

Also all these sets are subsets of' the set A

_I;-Illustration-ls LetA {a b c} B { b} C={a,b,d},D {c d} and E {d}}’;._'
:?:;_f’:_State whether each of these statements is correct and glve reasons . .
- (:)B c A (u)D # C (m)C 3 E (zv)D = E (v)D = B (Vt)D A (vn)B <Z C
_.;_.?(vm)E c A, (E @ B, (x)a € A, (xz)a = (xu){a} €A, (xzu){a} e A
jg}*.Solution leen A {a b c} B { } {a b d} {c d} {d}

_'.;_':.(l) B c A 1s correct because set A has only one more element than set B



(i) D ¢ C rs correct because the elements of set C are not same to the elements of set D exccpt;_'_
2 element ‘d’ - = -

(ii1) C :J E 1s correct because set C contams the element of set E
(iv) D D E is correct because set D contams the element of set E
(v) L D c B 1s not correct because both sets have drfferent elements -
(vi) D A 1s not correct because the elements of set D are not same to the elements of set A
except the element | Lo e e

(vii) B cz C rs not correct because the elements of set B are contamed 1n set C
(wn) E C A 1s not correct because both sets have dtfferent elements -
(ix) E ea B 1s correct because the elements of set E are not contamed m set B

(x) ae A 1s correct because a ls an element of set A _
(xi) a c A 1s not correct because ‘a is a proper subset of set A
(Xii) {a} e A 1s not correct because {a} rs not an element of set A

rxnl) {a} C A rs correct because {a} 1s a proper subset of set A

Illustratwn-lﬁ If A {0 l} state Wthh of the followmg statements 1s true and Wthh are
false (1) {1} c: A (11) {l}e A (111) q)e A (w) Oe A (v) lc: A (vr) {O}E A (vn) q)c A
Solution:Given A=J0H] 0 oo w0

(1) {l} C A 1s true because set A has only one more element than set {1}

(1) {1} e A rs false because {1} 1s not an element of set A

(1ii) oe A is true because o 1s an element of every set

(1v) 0(.—‘. A 1s true because 0 1s an element of set A.

(v) 1 C A is false because 1 1s not a proper subset of set A
(vi) {O} e A is false because {0} 1s not an elernent of set A

vu)leen ocA:{}cA

So o C A 1s false because o 1s not a proper subset of set A

Illustratlon 17 Let V-—-{0123456789 } X —-{0246} ¥ = {357} and Z {37}
Find: (1) YUZ (n) (V UY)("\X (111) (X UZ)UV (V) (X UY)('\Z (v) (¢UV)ﬁ¢
Solutlon. (1) Y UZ {3 5 7} U{3 7} {3 5 7} [Ans ]

= [{ 0 1 2 3 4 5 6 7 8 9} U { 3 5 7 }] m {. 2 4 6} _  { 0, 1,2, 3 ,4,5;6‘,7-,8,_9}?\ {0! 2,4,6}
S[(0246)UBTNIUI0123456789)  =(0234678)U(0123456789)
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= {0 1 2 345617 8 9} [Ans T
() (XUY)NZ=[{024 6}u{3 5 7}]m{3 7}
={02345678n{37}=(37} [Ans]

(v)(¢uV)m¢—-—[{}u{0123456789}]m{} {0123456789}(‘1{}--{} q)[Ans ]_

'_':-Illustratlon 18 IfA {abc d e f} B {a ezou} and C {mno §2 q,rstu}
';_-_(l) AUB (11) AUC (111) BUC (W) A B (v) AmB (v1) BﬁC (vn) AU(B C)
anAuBucamnmAmBmc e e
fﬁSolutmn (1) AUB {abc d e, f}u{ae z ou }“{abc d e, f 1, ou} [Ans]

__'__'(11) AUC {a bc d e, f}u{m n o p,q,r s t u} “

____..----__....{a b c d e f m, n 0 p q,r s t u} [Ans]

""'-(111) BUC {a e i o u}u{m n 0 p q,r s t u} ._—{a e,t,m n, 0, p q,r s, t u, } Ans]-
-::(w)A B {abcdef} {aezou} {bcdf} [Ans]
ﬁ:(v) AhB {a b c d e, f}ﬁ{a e,z,o u} {a e} [Ans] i
;_'f(vu) Br\C {a e i 0 u}ﬁ{m n,o, p q r s 1 u}-—{o u} [Ans]
'3—(vn)Hcre B C' {a e, 1,0, u;—{m n,o0. p q,r S t u}—{a e, z}
AU(B C) {abcdef}u{aez} {abcdef z} [Ans]
'“*-fi’-{abcdefzmnopq,rstu} [Ans] -
ii(lX) AﬂBF\C {ab cd e f}ﬁ{aezou}ﬁ{mno p q,rstu}-—.{} qa [Ans]

_:'-_Illustratlon-19 Let the sets A and B be glven by A {1 2 3 4} B {2 4 6 8 10} and the
_':-funlversal set S {1 2 3 4 s, 6 7 8 9 10} Fmd (A u B) and (A mB)
"-:-Solutmn By deﬁmunn of umon and mtersectlon of sets we get '

AUB={1,234,6810} and AnB={24}.

_Now by defmltlon of complement of a set we get

?_(AuB) {579} and (AmB) {13567 8910}

'_'Blustratlon-ZO Let the umversal .set U {3 4 5 6 7 8 9 10 11 12 13}
A={3456).B={3795),and C = {681'127} -

":'_'erte down the followmg sets

3:(1) A' (11) B' (111) C (w) (A‘) (v) (B’) (w) (AuB) (vu) (AﬁB) and (vul) AUC'



Soluw Gwen U {345678910111213}
- {3456}B {3795}C {6,8,10,12,7}.

A' U A {345678910111213} -{3,4,5,6) ={789,10,11,12,13} [Ans]
n)B U B {345678910111213} {3795} ={4.6810,1112,13} [Ans]
(i) C'= U c {345678910111213} {6810127} ={34,59,1113} [Ans]

iv) (A) U - A -U - (U A)=U-U+A=A= -{3,4,5,6} [Ans.]
v) (B')'= = B U - B)= U U+B - B = {3795} [Ans]

m)Here(AuB) {3456}u{3795} {3456 79} -~
(AUB) il (AUB) {3 4 s, 6 7 89 10111213} {3 4 5 6 7 9} —*{8 101112 13} [Ans ]

Vi) Here (Ar’\B) {3 4 5 6} ﬁ{3 7 9 5} {3 5} . .
(AmB) - - (AmB) {3, 456,789, 10 1112 13} {3 5}.._ {4 6 7 8 9 10, 1112 13} [Ans ]

nn) A‘uC‘ {7 8 9 10 1112 13}u{3 4 5 9 11 13} -;--{3 4 5 7 8 9 101112 13} [Ans] |

Illustratlon 21 (a) If P has th1 e elements Q four and R two how many elements does the

Eartesmn product set PXQXR w11| have'? -

'b) Identlfy the elements of B 1f Q {1 2 3} and -

BxQ = {(4 1) (4 2) (4 3) (5 1) G, 2) (5 3) (6 1) (6 2) (6 3)}

Solumm (a) Gwen n(P) 3 n(Q) =4, n(R) 2 P >< Q>< R 3><4>< 2 ey [Ans]

) Given BXQ = {4, (4,2).(4 3) 5., (5.2, (5 3) 6.D), (6 2) (6 3)} '

= B= {(4 1), (4 2) (4, 3). (5 1) (5 2)3(5 3) (6 1) (6. 2) (6 3)} Q

:>B {(41) (42) (43) (51) (52) (53) (61) (62) (63)} {123}:>B - {4,5,6} [Ans.]

'ﬂlustratlon-ZZ If A {1 23} and B {2 3} prove that AXB 7& BXA
Solutlon Gwen A {123} and B {2 3} = ' -
LHS = AXB - {1 2 3}><{2 3} {(1 2) (1 3) (2 21 (2 3) (3 21130
RHS = BXA' o {2 3}><{1 2 3} {(2 1) (2 2) (2 3) (3 1), (3 2).0). 3)}

—\ccordlng to Cartesmn product rule both 51des do not contaln same ordered palrs

AxBinA _        ;;  5 ; ;-
Illustratlon—23 It A= {1 4} B = {2 3} {3,5} ;-f-p_;rove that AXB#BxA
Also fmd (Ax B)ﬁ(AX C) -
Solut,ldn (1) Gwen A {1 4} B {2 3} and C {3 5}

LHS =AxB={L 4}>< {2 3) = = {(12). (1 3) (4 ). 3)}
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RHS —BXA {2 3}><{14} -.--{(21) (24) (31) (3 4)}
Accordlng to Cartesmn product rule both sxdes do not contam same ordered pairs.

(11) (Ax B)m(Ax C) .....[{1 4}><{2 3}] m[{l 4}><{3 5}]
--- {(1 2) (1 3) (4 2) (4 3)} N {(1 3) (1 5) (4 3) (4 5)}

'H'Illustratlon-24 leen A= {2 3} {4 5} C {5 6 } Find:

j—'__{?};f'_';f_Ax(B UC),AX(B N C) (A>< B) U(BX .

aSolutmn (1) leen A {2 3} { 4 5} C { 5 6}

f‘f‘fi;s__'_.Here (BUC)={4,5}U(5,6) = {4 56l

Ax(B U C) {2 3}>< {4, 5, 6} {(2 4) (2 5) (2 6) (3 4) (3 5) (3 6)} [Ans ]

(11) Here (B m C ) { 4 5} ﬁ { 5 6} {5} - o "

Ax(B AC) = {2 3}><{5} {(2 5), (3 5), } [Ans ]

-f_;?'_.?--.(m) Here (Ax B)={2, 3} x{4,5) ={(2, 4) (2 5.6, 4), (3 5)}

(B><C) {4, 5}><{5 6} {(4 5) 4.6),(5,5), G, 6)}

(AxB)u(BxC) -{(2.4), (2 5),(3.:4),3. 5)}u{(4 5), (4 6) (5 5) G, 6)}
. {(2 4) (2 5) (3 4) (3 5) (4 5) (4 6) (5 5) (5 6)} [Ans ]

-r:-':'-*Illustratlon-ZS LlSt the sets A B and C glven that | -
-_.‘:'AUB {p,q,r s} AUC {q,r s t} AmB {q,r} AﬁC {q,s}
'-'."_Solutlon Smce Ar‘\B {q,r} and AmC {q,s}

q,7,S,€ A q,re B and q,se C (1) _.i;_'_;f_r_f

Smce AUC {q,r S t} q,se C and te A

FamibeO) ai() wega e
l;;A (g.r.s}.B={p.q.7}.C= {an ’} [A“S]

__;.';-:'_Illustratmn-26 If A={a. b} B { p,q} c {q,r} Fmd (a) Ax(BuC)
;;_'l(b) (AXB)U(AXC) (c) Ax(BmC) (d) (AxB)m(AxC)
_iﬂ_}?{Solutmn Given A= { bl.B={p.q} C { q, r} -

@ AXBUO) ={abxl{p.a}ig.r)] --{a b}x{p,q,r}



i i e o e i

. {(a p) (a, q) (@), (b P). (b q) (b r)} [Ans]
'b) '_“(A>< B) U(Ax o -[{a b} ><{ p,q}lU[{a b}X{q, r}]
- ={(a,p)(a, q) (b p) . q)} u{(a q).(a. r) (b ), (b r)}
= (@, p).(a,9),(5, ). (b,q).(a,),(b.1)}  [Ans]
€  AX(BNC) ={a, b}X[{p ginig,r)] = {a b}><{q} = {(a q) (b q)} - [Ans]
@ AxXBIN(AxXO)  =[abxipallnlabixiern
-—- {(a p) (a q) (b p) (b q)}ﬁ{(a q) (a r) (b q) (b r)} {(a q) (b q)} [Ans]

I]lustratlon 27 Let A {x x 1s a letter m Enghsh alphabet} be the umversal set .
V={x:x isa vowel} C-{x x 1s a consonant} N-{x x 18 a letter 1n your full name}
List the elements ef the follo wmg sets . -

= UV 2 N m C 3 V U C 4 N ﬁV 5 C mN . 6 C’
Solutmn GwenA {abcdef ghz J,klmnop,q,rstuvwxy,z}

Y = {a e i 0 u} C {b c d g h ],k l m n p,q,r s t v w x y,z}

N —'{rafzque} {a e f l,,q,r u}_ - - -
N UV {a e f l q,r u, }u{a e i, 0 u} {a e zo q,r u} [Ans] :
ch {a e, f ] q,r u}m{b : d f g,h ],k L nt n, p q,r .19, w,x, y,z};

VUC {a e,i,o, u}u{b c, d .~_,g,h j,k l m,n, p, q,r s, t v w X, y,Z}

l ?l s

£ 4

~m~4abcdefghuﬁklmnoqustumwxym}Am]i
3 He"e V A V C

{bcdfg,h;,klmnp,q,rstvw,xy, z}

{f 6], } lAnS J
Here N’ A N .
- {a b - d e, f g h z J,h l m,n o,p,q,r,s,t u,v,w, ,y,z} {a e,f i, q,r,u}
{b e,d g,h ] k l m n,o, p, s,t v, w,x, y, }
- {b c,d f g h j,k Z m n p,q,r s t v w x y,z}m{b c, d g,h ] k l m n,o,p,s t v,

L 4

,“w, ,y, } {b e, d g,h ] k l m,n, p,s t v W, %, y,z}[Ans]
5 -C ‘= A C V {a e z o u } [Ans]
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Illustratlon-ZS If the umversal set is X {.x xe N 1<x<12} andA {19 10}
B={34 6 11 12} andC {2 5 6} are the subsets ofX find the sets AU(B ﬁC’) and
(AuB)m(AuC) ..

-?.'Solutlon leen A {19 10} B_-—- {3 4 6 ll 12} C {256}

(l) Here (Bm:') - (34,61112}1{2,5.6} = {6}

- AU(B ﬁ C) {1 9 10} u {6} —---{1 6 9 10} [Ans ]

-;-I;-:;(n)Here(A U B) ={19,10} u{3 46,1112} = {1 34, 6 9 10 11 12} and

“(AuC) {1910}u{256} {1256910} -

' (AuB)m(AuC) {13469101112}m{1256910} {16910} fAns |
.fIllustratlon 29 Itnd A u B A m B A Band B A

() A {x =9, 2x 4} {x x+8 8}

. b —7x+12 o} {x . -——-10x+21 0}

-fil:}Solutlon (11) Here solvmg x f 7x +12 0 we get x 3 4

i aefials

.'Agam If x -10x+21 0 we get x 3 7 -

~B={3,7} - -

-;AuB b47}AmB B}A_B M}B A h}

' CARDINAL NUMBER OF A SET | | =
'The number of elements 1n a fmlte set A 1s called the cardmal number of the set A It 1s denoted

-'by n (A). For example 1f A {1 2,3 4} then n(A) 4 as A contams only four elements

' Some lmportant Results on Cardmal Number of a Set -
1. n(AUB) = n(A)+n(B) n(AmB) —

_ _2 n(A") =n(U) - n(A)

3. n(AUB) =n(U)- (AuB) - e
4 n( A ~ B') n( A) ( A ﬁ B) . :,.:: | m-———
_-'_.6 n(A UBU C) n(A) 4 n(B) + n(C) n(A m B) n(B m C) n(C m A) + n(A m B m C)
8 n(A u B)Y=n(U)—-n(A)—n(B)+ n(A N B) - = .
6 n(AuB uC) n(U)=n(A)- n(B) - n(C) +n(A mB)+n(B mC) +n(C mA) n(AmB mC)




8. n(ANB'NC") = n(A) n(A NB)- n(A A C) - n(A N B N C)
9, n(A mBmC ) (B) (lmA) (BmC)+n(AmBmC)

10. n(A NP mC) (C) (CmA) (CmB)+n(AmBmC)
11. n(AmBnC) n(AmB) n(AmBmC)

12. n(A N B’ n C)--.--- n(A mC) (A N B N C)
13. n(A m B m _ ) =, (B N c) (A m B N c)

1. n(A u B u C ) . (U) .. (A u B u |

14. n(A) n(AmB mC)+n(AhlmC)+n(Ar“\B ﬁC)+n(Ar'\BmC)
15, n(B) n(A ﬂBﬁC)+n(AmBﬁC)+n(A ﬁBﬁC)+n(A(‘\BﬁC)

......

16. n(C) = n(A 8 B m C) + n(A N B n C) + n(A m B m C) + n(A f_B N C)

- .. = | & 4 8B = =

~—}—+———AnBNC

Ahanc

5 10 APPLICATION OF SETS IN BUSINESS PROBLEM

Problem-()l A has 32 elements and B has 42 elements and A u B has 62 elements mdlcate the
Solutlon leen n(A) 32 n(B) 42 n(A U B) 62 Requtrement n(A r'\ B) = 9

Wel ow n(A UB)=n(A)+n(B)-nANB)

o = 62=32+ 42- n(Am B) = ﬂ(A mB) 32 + 42 62

n( A m B) 12 ( Ans ) - - -

Problem-OZ A town has a tetal pepulatlon of 50 000 Out of 1t 28 000 read Patnot and
23,000 read Daﬂy Tunes wh11e 4 OOO read both the papers Indlcate how many read

nelther Patrlot nor Da1ly Tlmes"?

Solutmn' Let U-Il otal Populatlon . -~
. P-- Set of all populatlon who read Patrlot
- T- Set of all populatlon who read Dally Ttrnes
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_' 30 we have n(U) 50 ooo n(P) za 000 n(T) 23,000

= n(P ﬁT) 4 OOO Requrrement n(P iy =2

We know n(P UT)'= n(U) n(P U = - n(U) - n(P) n(T) +n(P N T)
= 500» 28000 23000 - 4000 = 3000 (Ans ) -

_.':_Problem-03 In a group of 52 persons 16 drmk tea but not coffee and 33 drmk tea. Frnd
i how many drmk tea and coffee both
-“,1_(11) how many drink coffee but not tea

:f.f';Solutlon (Try yourself) (Ans (1) 17 (n) 19)

_,Problem-04 In a class of 25 students 12 students have taken economics; 8 have taken
'_economlcs but not polltlcs Fmd the number of students who have taken economtcs and those
'-who have taken polltlcs but not economlcs - -
':'-Solutmn Let n(A) l\ umber of students takmg economrcs .

n( B ) Number of students takmg pohtlcs -

- n(A u B) = Iotal number of students -

Gwen n(Au B) 25 _- n(A) 12 n(AﬁB ) 8
Requlrement (1) n(Ar“\B) ‘7 (11) n(A'ﬁB) =~ ? =
jf n(Ar"\B) n(A) n(AmB) ::> n(AmB) n(A) n(Ar'\B')
::::> n(A (‘\ B) 12 8 ::> n(A ﬁ B) 4 [Ans ]
(11) We know - - =
n(A u B) n(A) + n,(B) n(A r'\ B) ::> 25 12 + n(B) o 4 :> n(B) 17
__'_.We also know n(A mB) n(B) n(AnB) 17 4 13 [Ans ]

_-;:Problem-OS A company studles the ptoduct preferencesof 20 OOO consumers It was found that
_.teach of the products A, B, C was llked by 7020, 6230, and 5980 respectwely, and all the products'

:were llked by 1500; products A and B Were hked by 2580 products A and C were ltked by 1200
and products B and C were llked by 1950 Prove that the study results are not correct =

'f_Solutlon leen n(A) 7020 n(Ar”tB) 2580
- nB)= 6230 n(BNC)=1950
- n(C) 598() n(Ar"uC) 1200
- = - n(AmBmC) 1500
:,';Requ1rement To verrfy n(A u B i ) 20000



n(A U B U C ) n(A) + n(B) + n(C ) n(A r’\ B) n(B r’\ )--— n(A ﬁ C ) + n(A ﬁ B ﬁ-! ';_'-'?f')
i 7020 + 623. + 5980 25 80 1950 1200 + 150'
But 15000 # 20000 So thc study results dre not correct [Proved]

Problem-()ﬁ Out of 880 bcys in a school 224 11kc cricket 240 hke hockey and 336 hkcf._‘_
baskct ball Of thc bcys total 64 hkc both baskct ball and hockey, 80 llke crlcket and---_.
baskct ball and 40 hkc crlckct and hockcy, 24 boys hkc all the threc games
(1) How many boys do not play any game‘? '
11) ch many hkc only one game‘?
Solutlon lecn -_ -

(U) sso n(C) 224 n( ) 240 n(B) 336 n(H mB) 64 n(C m B) 80

(C r\ H ) 40 n(C m H mB) 24 Requlrcments (1) n(C UH UB)‘*""" "-7 and
n(CmH mB )+n(C mH mB )+n(C mH mB)
We know that - - - = .
(CUH uB) (C)+n(H)+ n(B) (CmH) (H mB) (CmB)+n(CmH mB)
e 224 +240+ 336 40 -64-80 - == =

(CuHuB) ( ) (CuHuB)

L€ 240 boy s do nct play any game (AHS )

1) Wc know that - - -

CnH B ) (c) (c AH)- n(CnB)+n(CAHNB).
= -204-40-80+24
- 248 120

Smnlarly havc tc calculatc

128+160+216 504 =
LC. 504 boys hkc only one gamc (Ans )

~ "C N H N B ) 160and n(C'NH'A\B)=216
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;f_-f"_';f_:'j.Problem-07 A TV survey glves the followmg data for TV viewing:- 60% see program A
_':-_'-::':.50% program B 50% program C 30% Program A and B, 20% Program B and C. 30%
program A and C and 10% do not v1ew any program Draw a Venn-diagram and find the
- a) What percent v1ew A B and C‘?’ .

b) at percent v1ew exactly two programs’?

c) at percent wew only A'? -

Solutlon (a) '_ft x% view pl‘ ngam A B and C

- - - - = Fig: Venndlagmm
(A UBU c) (A) + n(B) +n(C)~ (A N B) (B N C) n(C A A)+n(ANBAC)
cmaes e 0
_!_"f:>x 90+80 160 10 1e 10% v1ew programsA B andC Ans

b) n(AmBﬁC) 30 x= 30 10 20 (from Venn dlagram) '
(A'NBAC)=20-x= 20 e

-i-and n(AmB NC)= 30 x5 30 10= 20

n(ANBAC)+n(A’ mBmC)+n(AmB mc)

7??,}—-20+10+20 ... .- .

_":’_Hence 50% vrew exactly two programs Ans =

“c) Only A 60 [(30 x)+x+(30 x)] (from dlagram)

P = 60 (60 10) -

= 60 50 = 10 1. e 10% Vlew only A (Ans )
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Problem-08 In a survey conducted of 2000 clerks in an offrce it was found that 48% preferred
coffee (C) 54% liked tea (T) and 64% used to smoke (S) Of the total 28% used CandT1,32%
used T and S and 30% preferred C and < .nly 6% did none of these Fmd (1) the number havmg
all the three (11) T and S but not C (111) only C

Solutlon leen n(U ) 2000 .

n(C ) 48% >< 2000 %O n(T) 54% >< 2000 1080

n(S ) 64% >< 2000 1280 n(C mY ) 28% >< 2000 = 560

(T N S) 32% xzooo 640 n(C m s 30% X 2000 600

n(CuTuS) - 6% %2000 = 120 s

Requrrement (1) n(C m I’ m S ) — ”E (11) n(C mT m S ) = 9 (111) n(C mT'mS ) = 9
t)We know . - . _ _ -
n(CuTuS)—n(U) n(C) (T) (S)+n(CmT)+n(TmS)+n(CmS) n(CﬁTmS)
=5 120 2000 960 1080 1280+ 560+640+600 n(ChTﬁS) _

- n(C N T A S) 2000 960 1080 1280 + 560 - 640 - 600 120

‘11) n(C mT mS) n(T mS) n(C ﬁT r\ S) = 640 360 280 [Ans ]

1) n(C ﬁTﬁS) n(C) n(C ﬁT) n(Cr\S)+n(C meS)
=960- 560 600+360 160 [Ans] -

Problem-09 Complamts about work canteen fell mto three categorres Complarnts are
zbout (1) Mess (M) (n) Food (P) (111) Serv1ce (S) Total complalnts 173 were recelved asf
ollows : | - - .

A(M) = 110 n(S) 67 n(M mF mS) 20 n(M ms mF ) 11 n(F ms mM ) 16 n(F) 55
”.Determme the complarnts about (1) all the three (n) about two or more than two ' '

Solutlon Gwen n(M UFUS) 173 . = -

n(M) 110 n(F) 55 n(S) 67 n(M mF mS) 20 M ASAF)=11
Requrrement (1) n( M m F m S) - 7 - - - -

n) n(M mFmS )+n(M mSmF )+n(FnSmM )+n(M anS) ‘7

rz(M UFUS) n(M)+n(F)+n(S) n(M mFr‘\S ) n(M ﬁS r‘tF ) n(FmSﬁM )
:>173 110+55+67 20 11 16 2n(M mFmS)
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:ZH(MFF SR 110+55+67 20 11 16 173 e .
:bZn(MﬁFmS) 12 :>n(M mFmS) g - el

(11) n(M mFmS )+n(M mS mP )+n(I“mSmM )+n(M mFmS)
= 20 +11+ 16 + 6 53 [Ans ] _‘ -

? Problem 10 Out of the total 150 students who appeared for MBA Exammatlon from a center 45
failed in Accountmg 50 farled m Busrness Mathematlcs and 30 failed in Costlng Those who
failed both in Accountmg and Busmess Mathemattcs were 30 those failed both in Bus1ness
'Mathematlcs and Costlng were 32 and those who farled both in Accountmg and Costmg were 35
The students who n all the subjects were 25 Fmd out the number who fatled at least m any one

'-;__of the subjects
'fngolutlon Let U--Total Students ' A-Accountmg, M--Busmess Mathemattcs C Costmg
_'?;leen n(U) 150 n(AﬁM) 30 e s
n( A) 45 n(M mC) 32

. n(C) 30 n(AmM N C) 25 s tE R e
Requrrcment (1) n(AUM UC) ‘? - |
-Weknow = - e s
'__]n(AuM uC) n(A)+n(M)+n(C) n(AmM) n(M r\C) n(AmC)+n(AmM mC)
ff--45+50+30 30 32 35+25 --53 [Ans] - .
?’f_fProblem 11 A sur vey of 400 recently quallfred Chartered Accountants revealed that 112 Jomed
_ industry, 120 started pr actlce and 160 jomed the flrms of practlclng chartered accountants as pald
 assistant. There were 3 who Jomed service and also did practlce 40 had both practlces and

a531stantsh1p and 20 had both _]Ob n 1ndustry and assrstantshlp There were 1 who d1d all thc
' __"_three Indlcate how many could not get any of these and how many d1d only one of these.

_--'f'Solutlon Let U_Total (,hartered Accountants =

;_S_-A-—-Industry, o B-Practlce C A551stant

___]_leen n(U) 4o n(AﬁB) 32 -

n(A) =112 A(BNC)=40

‘WME S - AdnOEl . o e
| - n(C)=160 n(AmBmC) 12 _' -
'-i:.':fReqmrements (1) n(AuBuC)—"’ fiii o B
- (11) n(A AB'AC’ ) + n(A'mB A C )+ n(A'mB'mC) -7
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n(AuB uC) n(U) n(A) n(B) n(C)+n(AmB)+n(BmC)+n(AmC) n(AmBmC)
= 400 -112- 120 160+ 32 + 40+ 20 12 . =
--88 [Ans] = . -
i) n(A ﬁ B'ﬁC ) + n(A'ﬁB ﬁ C )+ n(A‘hB mC)

[n(A) n(AmB) n(AmC)+n(AmBﬁC)]

+[(B) n(AmB) n(BﬁC)+n(AﬁBmC')]
. +[(C) n(AmC) n(BmC)+n(AmBmC)]
—-[112 32 20+12]+[120 32 40+12]+[l60 20 40+12]
-70+60+ll2 244 [Ans] - - .
.Problem 12 (1) In a survey of 100 students 1t was found that 50 used the college llbrary, 40 hadf'_
their own and 30 borrowed books 20 used both college llbrary and the1r own, 15 borrowed books_-__
and used therr own books whereas lO used borrowed books and college lrbrary, _Assummg that
all students use elther college lrbrary books or thelr own or borrowed books fmd the number of -j
atudents usmg all the three sources - :  . . - ’. _[ .=
i) If the number of students usmg no book at all 1s 10 and the number of students usmg all the
,..hree 1s 20 show that the mformanon 1s mconsrstent __
bolutlon Let A—College books .....wn books . C=BOIT0W3d bOUkS
Givett n(AuM u C) 100 n(AﬁM) 20 s
n(A) 50 - : n(M ) C) 15 .

?;equrrement (1) n(AﬂBmC ) ‘7 _ -

AuBuC) n(A)+n(B)+nr l—n(AmB) n(BmC) n(AmC)+n(AmBmC)
S lOO 50+40+30 20 15 lO+n(AﬁBmC) = n(AmBmC) 25 [Ans]

) In thrs case we are glven ' - ' | ' .

wAuBuC) 10 n(AmBmC) 20 .
';.;;--ﬂqurrement To show n(U ) # 100 | ;.5

we know - ' e -
. 4uBuC)-—- n(U) n(A)——n(B)—-n(C)-t—n(AmB)+n(BmC)+n(AmC) n(AﬁBmC) o
=>10=n(U)-50-40-30+20+15+10-20 " ;
= n(U ) 105 Here 105 #— 100 Hence the mformatron 1s 1ncon81stent [Prove_d] - __:_-?:-f .
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Problem- 13 A class of 60 students appeared for an exammanon ef Busmess Law Statlstlcs and
Accounttng 25 students falled in Busmess Law 24 falled 1n Statlstrcs 32 farled 1n Accountmg, 9
failed in Busmess Law alone G fatled in Statlstlcs alone 3 farled 1r1 Accountmg and Statlsttcs
..'-only and 3 falled in Busmess Law and Statlsttcs only Fmd = '_ ' - - -
':_(1) How many falled 1n all three subjects‘? (11) How many passed 1n all the three subjects‘7 .
.Solutmn Let M-Busmess Law - - . -
. S Statrstlcs

A Accountlng

- fﬁ"'_'-n(M ) = 25
“f ruS) 24

‘*n(M mS A VA ) 6
_ 'n(M NSNA)=5
b i‘itﬁ.:‘-n(M N S m A') 3

"-ReCIurrement (1) n(M r"\ S ﬂ A) '? (11) n(M U S U A) '? f

-"'(1) From the abeve flgure we get -
n(M mS mA) n(S ) 3 6 5 24 3 6 5 10 = -
(11) n(M v S U A) n(U) n(A ) 9 3 6 = 60 32 9 3 6 10 [Ans.] L
"Problem-14 A market research team mtervrews 100 people askmg each whether he smokes any
cr all of 1tems A crgarettes B c1gars C plpe tobacco The team retums the follewmg data
Category Number Category Number = :
;f4% ABC;;;, f;3:13J;f;i@%;; u;a J4% i ;AG;;a;@a;sa; au;:e
. =& . .. B - B .. - .
. & . e an . 10 -
Are the rerumscensi,s.tent?-_-':-_'f. -1-_.__'___' '; - . .

."Solutmn leen n(AUB UC ) 100 n(AmC ) 18

n(AmBmC) 3 n(A) 42

. % c:) 13 n ( c ) 27 . _- e
_Requtrements To verrfy n(AuM uC) 100 - _ -
--_We know, n(A u B U C) = n(A) + n(B) -+- n(C) n(A f') B) n(B m C) n(A r'“l C) + n(A m B r\ C)
?--42+17+27 7 13 18+3 --51

-"_But 51 ;ﬁ 100 Hence the returns (results) are 1ncon51stent [Ans ]



Set Every well—defmed and well drstmgurshed collectton class or llSt of objects 1s called a set |
The ob]ects m a set are called 1ts elements or members Sets are usually be denoted by capltal
letters A B C X Y Z etc whereas the elements of a set are denoted by small letters a, b c ,x ,y

Z etc If x 1s an element of a set A we say x belongs to A and we wnte xe A On the other hand 1f _
For Example A = {a e i o u} rs a set of Vowels -

lete Set A set havmg flmte number of drfferent elements 1s called f1n1te set =

Infimte Set A set havmg mfmrte number of dlfferent elements 1s called mfmlte set

Null Set A set Wthh has no elements 1s called null set or empty set It 1s denoted by (a (phl)
Smgleton Set A set whlch contams only one element lS called smgleton set et

Equal Sets Two sets A and B are sald to be equal 1f every element of A ts also an elernent of

D, and every element of B 1s also an element of A and we wrrte A B

Equlvalent sets. Two sets havmg samc number of dlfferent elements arc called

equlvalent sets If scts A and B are equlvalent then we wrtte A B -
Subset If every element of a set A 1s also an element of a set B then A 1s called a subset
ofB and 1s wrrtten asA cB - - - __
Proper Subset lf A c: B then 1t 1s sttll possrble that A B When A c B but A ;t B we
say that A 1s a proper subset of B and we wrrte A c B - - .
Famlly of sets. If all the elements of a set are sets themselves then 1t 1S called a set of
sets or famrly of sets - .
Power set The famrly of all the subset of a grven set A 1s called power set of A Power
setofA1sdenotedbyP(A) . - - .

Umversal Set In any drscusslon of set theory, all the sets are consrdered as subsets of a flxed set
Thrs flxed set lS called the unwersal set It 1s denoted by U - - -

Umon of two Scts F he un1on of two sets A and B denoted by AUB 1s the set of all
those elements Wthh belongs to A or B or both Mathematlcally,
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AUB {x xeA or xe B}

Intersectren ef twe Sets The 1ntersectton of two sets A and B, denoted by A m B 1s the-_.f__:
'set of all those elements Wthh belongs to both A and B Mathernatlcally, =

. AoB {x xeAandxeB} o
_Dlsjmnt Set Two sets A and B are sa1d to be dlS_]OIIlt or mutually excluswe 1f they have‘

no common elements 1e 1f Ar‘\ B o

.{Drfference of two Sets ’lhe drfference of two sets A and B denoted by A B 1s the set_!"j-
'_'of all those elements Wthh belongs to A but does not belong to B S ﬁf -
_'_;_Symbollcally A B {x xe A cmd xE B} or B A {x xe B and xe A}

Complements of Set The complement of a setA denoted by A or AC 1s the set of allf_‘f;-
,_those elements whrch belongs to the unwers al set U but does not belon g to A _
::Mathematlcally, A':-__.-“U A {x xe Uandxe A} -

;Symmetnc dnffe rence ef Set The symmetrlc dlfference of two sets A and B denoted by
[ AAB or A G—) B rs the set of all uncommon elements of Aand B Mathematlcally '

AAB (A B) (B A)

'Ordered palr. An ordered parr con51sts of two elements ' say a and b m Wthh one of
.them say a 1s desrgnated as the fll‘St element and the other as the second element An
'ordered parr 1s usually denoted by (a b) - '_ .' - s -
Cartesran product of two Sets lhe (Iarteslan product of two sets A and B denoted by A x
B is the set of all drstmct ordered parrs whose frrst member belongs to A and second

mernber belongs to B Symbollcally A X B {(x y) xe A and yc—: B}

Venn dlagram. Venn dlagr am 1s the prctor 1al representatlon of sets named after Englrsh log1c1an_j;:._f?
;John Venn In this case, the umversal set is shown by a rectangle and one or more sets are shownﬂ__ :
-through c1rcles or closed curves wrthln the rectangle - -
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Multlple Chmce Questmns ( Indlces)

l Who developed the theory oa . - ..
(a) De- Morgan s (b) (Jeorge Cantor - o
() Euclid (D) Lagrange = ,

2 Whrch types of set A-— {O}‘? - . _
(a) lnfmlte set (b) hmpty set (c) Equwalent set (d) Smgleton set

,3 For the sets A {2 4 6} and B = {2 47, 8} whrch IS true of the followmg‘?

(a)AcZB (b)Ac:B(c)Ac:B(d)A B , -
4 IfAj is a f1n1te set of n element then how many number of elements of power set A? .

(a) n (b) 2n (c) 2” (d) n” - .
5 If A= {1 3 5} and B- {2 3 5} then what 1s the value of A u B 7 i
@ {135} o123 ©B  @f8235h o 0w
6 If U ={1,2345} and i {2 3 5} then What is the Value of A e s
@ PR3} o {12345} ©¢ @ {4} . =
7. If p {a b c} cmd q= {3 d c} then what 1s the value of pmq‘? L e
we God ob O .
3. What 1s true of the follewmg of (AC) . . - L - __
@@L AC (d) A s
9 Wh1ch 18 the correct meanmg of B m B ‘? - - :.. - = -
(a) B (b) ¢ 1 c) U ( d) BC - -
10 Wh1ch 1s the meanmg Of A U A‘? -
@A A (C) U (d) ¢
11 I A is a set then Wl’llCh 1S correct of n(A )‘? <
@ n(A)- ( ) () n(U)-n(a)
©nU)-4  @U-n(4) e
12 If A= {0} B {0 1} C ¢) D= {;?)} then whrch 1s false of the followmg‘?

(a) A cB (b) C e D (C) ACI B (d) A A B {0} .
13 If A {0 1} then whrch 1s true of the followmg‘? _ L

@oea-fo}  ®mflea ©lca (d)¢cA
14 If A {a bl B {P,C]} C' {q, r} then what 1S value of A>< (BﬁC)

@ larhbo) ®lanba)  ©flanb @ )(b q)}
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Wh](:h one ot' the followmg statement IS true/false?

0 {“ b, C}“{c b a} <"> {a c.a. d €, d}c{a e d} (m) {bhe {{b}}, Gv) {b} C{{b}}, and

‘.(V) ¢ C { {b} } .

f‘j‘;Pmblem Set-II -

'fgl_féLet A={0},B {0 1} C ¢ D {¢}

| {x JClS a human be‘lng’ 200 years old} [ = {x xe Aand xe B}

| ."'fState whlch of the followmgs are true and WhICh are false s

.:_z_'..(l)A C B (11) B f” (111) C C D (1v) (V)A F (v1) (Vll)
E C DLetA {a b c} B {a b} C {a b d} D {c d} and E {d} .

.f:__'_Problem Set 111 . e s 3
If A= {O 1} state Wthh of the followmg statements 1s true and whrch are false (1) {1} C A (11)
__f__{z_j{l}e A (111) q)e A (w) Oe A (v) lc: A (v1) {O}e A (vn) q)c A

__"'.__Brlef Questlons e

-1 Who developed the theory of sets? _

- ‘Write down the name of the Set {(35} _

> A {a b} o= { D, q} C= {q, r} How rnany elements are in AXB‘XC ‘?
._;What is the value of c?('\{a b}‘7 - . - :

-' If Ais a flmte set of n element then how many members are in the power set of A"

What is the value of (A) 7 -

- :'Wr1te down the methods of deserrbmg a set ’

.-’_.f__;;";}-%‘WhO mvented Venn dlagram’? =

:;:'.'::'_':..‘WhICh of the followmg is not a set {¢5} ¢ {0} .

Anwube } Is 1t f1n1te or 1nfm1te set'?

-'-_’.-f?j-}-fﬁ'?-*If i {1 3} and B {13.5 7} find the value of A B

- -..J:;fi.i__f_:?iRewrlte the followmg sets 1n a set burlder from “

(1) A {a e. l 0 u} (ll) B {1 2 3' o } - . .
 _:i"-ff'iG1ven A {x y z} btate w1th reasons Wthh of the followmg statements are correct
(1) {x}e A (u) xe A (m) {x}c A (w) y C A (V) ¢E A (vr) ¢ = A

- malaad AvmUlery e

14 fj_.:u-State with 1 reasons whether the followmg statements are true or false

__-ii___f-j(1)If AUB B uC then A C (11) If A C B then AUB B

;’_'>
il
P-:
5:~'
Q

—
—
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- tual, . merical Questions

What IS Set‘? _ - _

.,f}i:;.'__f.-;ff__f'fDlseuss the method of deserlbmg a Set

: :;f:_'_'_-.f_;jDeflne w1th examples -

| (1) Fmtte and Inflmte sets (n) Null set (111) Umversal set (1v) Slngleton set. (v) Equal
';:ji'."_fi'_lsets (Vl) Subset and proper subset (vu) Umon of two sets (vm) mterseetlon of two sets,
f-(tx) DlS_]Otnt sets (x) Complement of a set (x1) leferenee of two sets (xn) Power set.

_ Wemshostngleson: 0

(1) set and subset (n) equallty of two sets (111) unlversal set and null set (w) finite and
- :"';';_:if_?_:.f__“mflmte sets (v) umon mtelseetton and dlfferenee of two sets (v1) umversal set and
;_fi;'__'subset (vn) the three set ope1 attons (umon mterseetmn and eomplementatlon) (viii)
f'_"f"_f.'_,'-::_-f_ordered palr and (,artesmn ploduct .

.-';-_j},If_:-'_'-_f:'.Defme union and mterseetlon of two Set

;s*f'ff'_":'f._-:._j_Dtstlngmsh between eolleetlon and Set .

.._'--i_"_--.-f_.,:-'_:-:ﬁ.-'-)1st1ngu1sh between f lmte and mflmte Set _

_jj..:-:'fDlstlngulsh between subset and proper Subset

.f_:f-f?_' _Dlstmgmsh between equal and equlvalent Set

i
1__1'.‘Dlst1ngu1sh between U mon and Interseetlon of two Sets.
12

_Dlstmgmsh between Umversal Set and Null Set

.. _'-f'_fjf_-;-___{_erte the dtffel enees between {(25} and Null Set

1-3?{Dlstmgu1$h between q) {¢} {0} O

14Def1ne Venn dtagram DISCUSS the followmg sets W1th Venn dlagram unlon of two sets

18

- f,:_ﬁlnterseetlon of two sets dlfferenee of two sets complements of a set dlS_]OlIlt sets

_. 15 '_3'_";_:{}:State and prove De Morgan s Laws on two sets

16If A 1s a fmlte set and eontams n elements prove that the power set of A has 2“ e‘ement

17 __Prove that A m (B u C ) (A m B) u (A ﬁ C ) Also verlfy thls relatlon for the sets

A= {1235} B {2346} andC {12457}

Let A={1357 9),B=1246810},C=(347811 12} ‘Show that:
,(1) A U B) U C A u (B U C) (i) (A N B) N C A A (B A C)

:ﬁ(m) A u (B m C) (A u B) m (A u C) (w) A m (B u C) (A m B) u (A m C)
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19. HU ={1,2,'3',_.“.... 8 9;:“be the umversal set; A=1{1,2,3,4}, and B={2,4,6,8}.
erte doWn the follow:ﬁg sets . = -
(1) AUB (11) AﬁB (111) A' (1v) (AUB) (v) (AﬁB)
-_ _20-(a) If A {5 6 7 8 9} {2 4 6 8 10 12} C {3 6 9 12}
. verifytht AU(BA C) - (AUB)N(AU 0
~_(b) Gwen U —--{a b c d e f X y, z w} A { a b c d e} B {b.d.x. y, z}
If A B 1s d(,fmed as Ar"\B verlfy that (AmB) A'UB‘
21. ”.If the umvcrsal sct U {x x 1s a posmve mteger
= L - (26814 22} B= {4 810 14} C {6 10 12 14 18 20}
eqtabllsh the followmg relatlon . -
() (ANBY=AUB, (i) (B'ﬂC) oA mC> CA(AUB )
'%"22.-?'If A {1 2 3} B {2 3 4 5} and Cx {2 4 6 8} verlfy that |
 (AUB)=(A-B)UB (i) A- (A~ -B=4nB, -
”_(m)Am(B Ol k. -
-~23.;Let A B and C be three subsets of the umversal set U, prove each of the fol]owmg?
= '(1) A r‘1 (A v B ) A (i) (A ) B) U(A r‘a B)=A, ( 111) (AL B) (A'ﬁB ) _
. i(lv) ( A U B ) ﬁ (A U B ') A ( V) [A'U(B U C' )] A N B 'ﬁC - " . '. o
. :'_(v1) Au B (A N B) v (A N B ) U (A*mB) (vu) [A'U(A A B ) ] = A N B ;{:‘fﬁ_
'-}(vm) B U (A u B ) ( 4 U B) (1x) (A'UB ') U (A UB) A
g If A { 1 2 3} and B {2 3} prove that A)(B ¢ B >< A _ e
25. If A {1 4 } B {2 3} c {3 5 } prove that A % 3 # B x A Also fmd -
26If ’1 {1 4} { 4 5} C {5 7} verlfy that A >< (B m C ) ( A X B ) A ( A >< C )
27, i@i}_1f A - (1,23 } B 27 4 } S = = (1,3,4);T = {2 4 5} verlfy that
= (AxB)m(s XT)= smlEden
_'23-'Let A {a b C d e f } | '- = {x x IS a vowel} C {x y,z }
: | Gwe the followm g Caﬂesmn product sets and count the number of elements in each.
- -’.l_'?"__(l) A><B (11) B><A (m) C ><B (w) (A>< B)><C (v) Ax(BxC)



29, Lot P=(12,2},0=(a.xy}.R=[xy.2). Find:

'(1) P x Q (n) P >< R (111) Q >< R (w) (P >< Q) ﬁ (P X R )

(V) ( R % Q) N (R X P) (vr) (P X Q) U (R X P) ;

1f A {1 2 3 4} B {2 4 6} C {1 2 5} and U {1 2 3 4 5 6 7 8} Compute

“-'(1) Am(B -0), (i) Au(BmC) (i) AUB-C), (w) ANB-C),

o A (B'-—-—-C) i) AN(BNAC), (i) A‘u(B-‘—-—C) (viii) (A’ B')m(B' -C)

(1X) ( A'LJ B ) m C - (x) A‘ (B ﬂ C ) (xr) A X B (xn) A X (B U C ) (xm) (AUB) —(B uC)

.'(xw) (AﬂB)X(BﬁC) (xv) (A B)x(B C) (xvr) (A' B )><(B C)
.__j._f-“]_.;_;j;j(m) Ax(BuC) (xvm) Ax(BxC) (xrx) AAB (xx) (AAB)AC

31,
f _'fj:'Bengah whrlc 30% have passed 1n both thc subjccts Fmd the total number of candrdates_;-;

'In an exammatlon 45% of the candrdates have passed m Enghsh 40% have passed in

e 90 of them have fatled m both the subjects

32; _j' :

"_.I“ a group of pcople cach of whom speaks at least one of the languages Engllsh Hmdr

and Bengah 31 speak L.nghsh 36 speak Hmdr and 27 speak Bengalr Ten speak both._f
. _'-;.E-:.__.hngllsh and IIlndr 9 both Lnghsh and Bengalr 1 l both Hmd1 and Bengalr Usmg a Venn‘;_;
- :'_.ﬁ_Z{L’r'-',.;.'dlagram or otherwrse pro ve that the group contams at least 64 people and not more thanf

3

In a survey concernmg the smokmg habrts of consumers 1t was found that 55% smoke

_?J;_fﬂ_-‘_f_-;::'-5_;.-crgarette A 50% smokc B 42% smoke C 28% smoke A and B 20% smoke B and C,
fj__:'_}i_j12% smoke C and A 10% smoke all the three brands What percentage (1) do not smoke‘?ff

(") smoke exac tly tWO bran dS Gf c1garettes‘? - _.:_:._: - :_ . - {

34, A factory mspector examlned the defects in hardness fmrsh and drmensron of an 1tem

- ':':ff:':__-:?'fAfter exammmg 100 ltems he gave the followmg report '

35. _All three defects 5 defect m hardness and finish 10, defect in drmensrons and flIllSh 8

'defect m dlmenslon and hardness 20 Defect m fmrsh 30 In hardness 23 and m drmensron

50 The mspector was fmed why‘?

6

A market rcsearch group conducted a survey of 1000 consumers and reported that 720

?_' '- _’- ':?"?:'_j"consumers liked ploduct A and 450 consumers hked product B What is the least number
- _ithat must have lrked both products‘? ' - - -

ey

_::':':In a survcy of collegc students it was found that 40% use therr own books 50% use

_1;'-.‘_f._f?'_:_fhbrary books 30% use borrowed books 20% use both therr own books and hbrary

- f_'f{books 15% use thelr own books and borrowed books 10% use llbrary books and

- _.;::-:borrowed books and 4% use therr own books hbrary books and borrowed books
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38

Calcul ate the per centagc o‘i students who do not use a book at all.

In a cny three darly newspapers A B,C are pubhshed 65% of the crtrzens read A 54%

 read B, 45% read C, 38% read A and B, 32% read B and C, 28% read A and C, 12% do

- f_'_ﬁ:._'inot read any onc of thesc three papcrs If the total number of people in the crty be lO 000,

- _fmd thc numbcr of cntuens who read all the three newspapers

'_-‘A company studtes the product prcferences of 300 consumers It was found that 226 llked

~ product A, 51 liked product B, 54 liked product C; 21 liked products A and B, 54 liked
. :_:__;._;_,f-';:_:___._products A and C 39 ltked products B and C and 9 llked all the three products Prove

- _that, the study results are not correct [Assume that each consumer hl(es at least one of the

. -.three pI'O dll CH]

'-_In a group of 200 people each of whom 1s at least accountant or management consultant

S or sales manager It was tound that 80 a1e accountants 110 are management consultants

and 130 are sales managers 25 are accountants as well as sales managers 70 are

-'_’.jf-'{-management consultants as well as sales managers 10 are accountants as well as

:j*:_,'.L_'?"management consultants as well as sales managers Fmd the number of those people who

- _are accountants as well as management consultants but not sales managers

__--_-In a pollutron study of 1,500 rivers, the followmg data were reported 520 were polluted

= by sulphm Compgundg 335 were pollutcd by phosphates 425 were polluted by crude oil,

-100 werc polluted by both crude orl and sulphur compounds 180 were polluted by

sulphur compounds and phosphates 150 were pol luted by both phosphates and crude orl

_ _and 28 wcre polluted by sulphur compounds phOSphates and crude oil. How many of the

-*:‘-_rlvers (1) were pollutcd by at lcast one of the three 1mpur1t1es'? (11) were polluted by

':'-_;'exactly one of the thrce 1mpur1t1es‘7 (111) were not polluted"

Of a group of 20 persons 10 are 1nterested 1n musrc 7 are mterested m photography, and

4 lrke swrmmmg l*urthermore 4 are 1nterested 1n both musrc and photography, 3 are

::_émterested m both musrc and swrmmmg, __ 2 are mterested 1n both photography and

:.:__‘7 3-L’:.Swrmm1ng and onc 1s mtcrested 1n muslc photography and swrmmlng 'How many are

mterested m photogr aphy but not 1n musrc and sw1mmmg"

::19 (r) AuB{123468} (n) AﬁB {24} (m) A {56789’}

(1v) (AUB).-{579} (v) (AmB)--{1356789}

25 {(1 3) (4 3)} 200 33 3% 30% 34 mcorrect data
35 170 37 21% | 38 2200 40 2‘3 41 (1) 878 (11) 504 (111) 622 42 2



