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[Unit.2} 3 Sets Functions and Groups - S 39

. Solution @ : - no-element subsets

Conclusion. Above four examples show that, “ every set has two improper
Subsets and remalnmg are proper, subsets

Example . Improper_subsets = Y, (x y,z} o
| | Prope‘rsubsets =f{xh Iyl {2z}, lxylly,z} (x,z}

Note that to find the number of. subsets of a set having n elements the
formula is 2”. For example, in

' Example - 1. Number of subsets = 23= 8
22; 4

Example - 2. -Number of ‘subsets
Example - 3. Number of sﬁbsets = 2'=2

202 a ,
POWER SET. The set of all the subsets of a set is called.its puwer set. It is
written as P(S) e.g. -

Examp]e 4. Number of subsets

Power set of A= (x, y, 2)- above is"

PA= {@, (x1, 1y} {2z}, (myhiyz) (DY, (ny21)

EXERCISE 2.1

1. Write the followmg sets in se‘-buﬂder notatxon

Solutlon L .
R 1, 23,...,1003} = {xlxeNax <1000}
D {0,1,2,.4 0001 . = {xlxeWaz <100} o
(iii) {o,ﬂ,;z,...,_loool = {xlxeZa—1000 <r < 1000}
@) (0,-1,-2,..,-500) . = {x1x€ZA-500< z< 0}

(v) (100, 101, 102,...,400} = {xlxeZn 100 <x < 400}
' {xlxeNAlOOSx<4OO}
(vi) {—100 -101 -102,...,-5001 ={xlxe zA -500 <x <-100}
(vii) [Peshawar, Lahore, Karachi, Quetta}

{x | x is a capital of a' provmce of Paklstan }
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C(viii) { January, June, July }

= {x | xis a month of the Calender year begmnmg with letterJ }

(1x) ’lhesetofalloddnaturalnumbers o

= {x | x is an odd natural number} ,
(x) Thesetofallmtlonalnumbers. ={x1xeQ}

(xi) Thesetofal]realnumbersbetweenlandz = {xlxe RA1<x<2}
(xii) Thesetofall mtegers between -100 and 1000

-{xlerA—-100<x<1000}

Write each of the followmg sets in descript:ve and tabular form. ,

2.
Solution.
(i) {xixeNax<10} .
1 _Descriptive Form { - Tabular Form | |
, The set of first ten natural numbers | {1,2, 3; ., 10}
G)  (x1xeNad<x <12} - | o
The set of natural numbers between d4and 12 {5,6,7,..,11}
(i) {xlxecZab<x <5} - .
- The set of integers between-5and5 , (—4,-3,-2,..,4}
(iv) {xlxeEa2x<4) E '
: The set of even integers between 2 and 5 , f4} |
v) {xlxcPax<12} ' E -
The set of prime numbers less than’,12 : o {2,3,5,7,11}
) (rlxcOA8<r <12} ‘ | o
~ The set of odd integers betwoen 3 and 12 - - {5,7,9,11}
(vii) lxlerA-inSlOl ' - n
The set of even integers between 2 and 12 | , (4,6,8,10}
(viii) {xlx ecErd<x <6} o o
The set of even mhegers between 4 and 6 - , {1
ix) {xlx eOASSxS'il : ‘
 The set of odd integers from 5 upto 7 | _ ‘{5; 71
x) - {xleOA5<x<7} . * )
The set of odd integers greater orequalﬁand lessthan7 { <}
{xlxeNAx-Hi-Ol -

(xi)-
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The set of natural numbers x satlsfymgx +4=0 | |
Tabularform. asx.+4=0‘._,‘=> x=~4 whiche N=> {1}

i) {xlxeQrxtue2) R
The set of rational numbers x satisfying 2 = 2 )

Tabular form : ass‘;y'c2 =2 = x=\/§> which¢ Q = { }7

i) {x1x €ERAx =y }

The set of real numbers x satlsf'ymgx =x _

Tabular form : x = £ is satisfied by all reals, =p pot possible
xiv) {¥lxecQax mua ) o ' ‘

. The set of rational numbers satlsfymgx = ~x o

Tabular form :x =+ =5 x4x20 = 220 =-2¥0= (o)
(xv) {xlxeRax a2y )} |

The set of real numbers x satisfyingx = »x ,

Tabular form : 2 #x  ag there i8 no reaiynumber which is not equal

to itself R = { 1}
@vi) {xlx €Rax ¢ Q) "

The set of real numbers which aré not ratlonal . not possible
Tabular form : set of redls)is the union of ratlonal & irrational
, numbers, so irrational J) - » = Q
3. wmchonhefouowm.,uamﬁmteandwmchdmeémmﬁnim?
Soluhon. ~ - '
()  The set N students of your clagg, ' [ . Finite]
@)  Thedsiofallschools in Pakigtan, [ Finite].
(D) Mhe set of natural numbers between 3 and 10, [ Finite]
(iv) ' 'The set of rational numbers behvaenSand 10. " [ Infinite ]
(") The setofreal numbersbetween 0and 1, . [ Infinite ]
i)  The set of rationals between 0 and L . [ Infinite]
i)  The setof whole botweenOand1, ,_ [ Finite]
(viii) . . The Ietofallleavesoﬂmesinl’akistan. o { Finite ]
i  P(N) | " [ Infinite ]

™ Plasey L Finita
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42 _ INTERMEDIATE MATHEMATICS DIGEST —Class XI
i) {1,2,3,4,..) [ Tnfinite |
(xii) (1,2, 8, .., 100000000} [ Finite ]
‘ (xiii) fxixeRaxzx) - [ Finite]
xiv) fxlxeRAsZ=-16} [ Finite ]
(xv) xlxeQaa?=5} | Finite]
CGvi)  {xlxeQA0sx<T) | Infinite |
4. Write two proper subsets of each of the following sets : |
| () {abel GD (0,1} GiDN (v Z ). @

vi) R (viD) W (viii) {xlxe@n0<xs2)
Solution. | - , .
(i)  Two proper subsetsof {a, b, c } are : f{:a} da b}

(i) ~Two proper. subsets of {0,1} are: {0},11}
(iii) TwopropersubsetsofN are: {11,{1,2}

C(iv) ‘Twopropefsubs‘etson  are: (1, 1, 2)
v) Tquropersubsetéon are: {11}, {1 2}
(Yi) | depropersubse’tsofR' ar(;,: {11},{(1,2}
(vii) Two proper subsets of- W ‘are: {11,{(1,2}
(viii) Twopr’opers’ubsetsof {x vae'.QAO<x'<2}' are: {1},(1,2)}
5. Is t.hemanysetwhichhasnopmpersubset? Ifso,nametheset.
_Solutnon Yes, empty set or { } or & is the set whlch has no proper subset
6. Whatlsthedlﬂenencebetween{a,b}and{{a,b}]?
Solution. »

{ab] is a set which contains two elements a and 5.
and {{a b}}is a set which contains ;nly one element {a,b} .
1. Which of tlle'followiiig sentences are true&whnch of them are false ?:
M (L,2=i21) @S c{la}  Gii) {a)C{{a}
Gv) {ale {{a] Waec ({d) Gide{la}
Solution. i " o

i) 1,2} = {21} [ True]

@ 2 cliag) [ True)
i) {a)}C{{a}} { Falsel
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(v) lal e (al} [ Truel |
W  ae lt@} [ Falsel
wi) @ella) - [ Falsé]
8. What is the number of elements of the power set of each of the
following sets ? R : '
@ oty G ol O Gib {1,2,3,‘4,,5,6,7;
v (0L234567 ® (a@d) o) {{abGeiddl
Solution. - ' R ‘

| Note that formula to find the number of elements in power set is 2"

" Number of elements in the _
" (i) Powersetof( } =1
(ii) Power setof{(),ll \ s 2%=4
(iii) Powersetof_'ll,2,3,4,5,6,-7} 45 27 = 128
5y) - Powersetof (0,1,23,4,5,6,71 is 2 =256
- (v Power set of { a, {b, ¢} Yy s 22k
(v) Power set of {{ a, b}, (b, ch, id, el } is 2i=8
9. Wntedownthepowersetofeachoft.«efouomngsets
@ (9,11 G (4= x, I (D { 9] (i) {a,{b cll
Solution. ) ’ A _ | N
(i) Power setof (9,11} s> ‘O2,191, (111, {9,111}
(i) Power set of {4,y is {@,0+ 1=, 6, ), (b, X Bl ,+),
) (e 21 b B = X Dby =, £ % b 1y Lmy )

. (ii) f"ow.erset«ﬁ‘ {D)is: {@,'{ﬁ}}

(1v) Power set of { @, (b, ¢} } { @,ta), libct},{ a; (b, ¢} }‘}
’ 10. Whnch of the pau's of sets are equivalent ? Whnch of them are also
equal ?
Solution.
i) {a,bc}) ,{1 2,3]
' are eqmvalent sets : ( since, each has three elements)
(i) The set of first 10 whole numbers; (0,1,2, ..,9}

are equal sets ( since, each has same ten elements) -
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(1) The set of angles of a quadrilateral ABCD;
- set of the sides of the same quadrilateral.,
are equivalent sets ( since, each has four elements)

(iv) Set of the sides of a hemgonABCDm?;

set of the angles of the same hexagon.
are equivalent sets

44 _INTERMEDIATE MATHEMATICS DIGEST — Class X

( since, each has six elements)

V)  {1,2,3,4,..) ; {2,4,6,8,..)

 are equivalent sets_' . ( since, 1-1 correspondence can' be established)

L 11 1
(Vl). {1,2,3,4,...} H {1,5 ,'§ >4 ,...}

‘are equivalent sets (sincé, 1-1 correspondence can be established)

(vid) (85, 10, 15, 20, ..., 55555 ) -

are not equivalent sets
(since,

; 15,10, 15,20, ...

first set has finite and second infinite number of elements).
§ 22 OPERATIONS ON SETS

UNIVERSAL SET. The set of all objects undey con

universal Set. It is’_ usually denoted by U. Any
restricted to a lower set according to the si

U

sideration is called the
universal set can be

?

tuation. e.g.
= set of all natural numbers '

U=1{12,3, .., 100}

U={ansec.., x,y,>zr} , etc,
 OPERATIONS ON SETS.

+S
C
&

= {;clxerr_xeB} OR
AUB = {r1lxeca v xeB) E
Forexample, f A={1,2,3,4} and B={3,4 5.6 )

, then
AUB ={ 1,2,3,4,5,6}.
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