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HHE (Sets)

*In these days of conflict between ancient and modern studies; there
must purely be something to be said for a study which did not
begin with Pythagoras and will not end with Einstein; but

is the oldest and the youngest — G.H.HARDY <

1.1 sffeRt (Introduction)

TAIE THE B U oF STeEd W 9Yeed @i UReheddl
YRS B SSTohel 39 UReeqAT 1 YA T shi 9 weft
IS | e €1 WeEE w1 YA Heiel T Hel ol IR
T o T feran S 21 i, S, Wiidshar onfE ok
T | Yad o M i STEYgehdl el 2|

== fagia &1 fasm sHA 1ftrad Georg Cantor
(1845-1918) BRI foha T o reptorfirdtar 9ot &6 991 i
T W THF 371 TY=ad U Ygoll 9 U= gam ol 9
e W W Geed W Gefud e Helyd qreme iR Georg Cantor
et . fTEr i) (1845-1918A.D.)

1.2 Aq=erd 3R 3ert BTt (Sets and their Representations)
s Sftad o &n g aEqe o GUE w1 == A €, 9 A w1 TE, AR H
ofig, femere 99 enfe) wiforg & oft & fafv= @uel, =1 == @ €, S<ewnd, qeha
qemel &1 G fagstl &1 9ue, 319y genst &1 §ue ot fava:, g0 ffafaa
TIe R fa=m i

() 10 ¥ %= fouq W @@, UG 1, 3, 5, 7, 9

(i) 9Ra = AfeE,

(i)  STUSH Fuigren o WR, AN, a, e i, o, u,

(iv) fafs= gRr & fag,
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(v) T&N 210 F AN PHEEE, AU, 2, 3, 5 A 7,
(vi) FHHETT x2—5x+6=0,% T 3T, 2 e 3

T5l &1 T 3Ed ¥ o Swded yoid Sl | ¥ augel 1 U guRenfyd wue
70 o1 H € i forelt o5g & Weiw o 70 7 Fofg fifeed €9 @ & Tk € fF 9% o
Tk YW WU W @ 1ol el 21 SSevn: g9 T fved 9 9@ e gehd ® R A
T, a1 AR ok we | 6 21 gues fawda v A 3w gue o ffveaey 9 @)

B0 9 T8 9= o % IR W T ® T, ekt wam wfor # fastoey 9
o S @5

N : UTehd Heastl &1 qq=ad

Z : Uil 1 T

Q : ufta &t ®1 ==

R : ardfosh &AsT &1 Tf=ad

Z* : ¥ qUTishl 1 SH=AA

Q*: ¥F URET et w1 ay=ad

R*: &9 drdfash HE&Nsll &1 qq=ad

3 faviy o=l o foru fuifa Swdea wdiel &1 94 &0 39 g § fRE
FH @

T8 Afdfie fava o die Heifeen foreama o 1 50g weh guiefia aq==a
T €, i Faifue faemd st o ffa s %1 Ake T At @ g St
o forg for=-fo=1 & Tehar ©1 o7: 98 T guRwioa §UE e €

37d: ‘arEgetl o Ui 9U8’ i g9 Uk Y= hed ¢ F8 W gH frefatea
faigalil W e 3 2

() ¥=ra % fau aeqd, ste@e qen wee wEEE 9 2

(i) @9=a9 1 9E: AU aufgren & @8 sem ¥ fIefig w@ ®,

S A,B,C, X,Y,Z 3%
(i) T== o STEFEl i SIS GUHen o B Rl gR YRR #d €, 9 a,
b, ¢, X, y, z 3Tfg

% @, Y=o AT T 21999 ¢, 9 8H %ed ¢ % ‘a Ig=ad A § &' e
‘ot ' OeE &' A H ' ol gied s ok forw ZA weltes ‘e (epsilon) '’ T TR
foha STl 21 o7d: ®W ‘ac A foEd B AR b, aqsea A % e@Fd T ®, d 89 ‘b
¢ A forad ® SR 38 “ougeea AW T R ued ©

T YRR SIS Ui oF @RI o Wead Vo wEY H ac Viag be V. 55
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YRR T 30 % AN [UHEs] o §=ad P& fau, 3e P fhg 15¢ P

0

forel w=a 1 fefa %@ &1 < fafEr 8

() =X A GRviEg &9

(i) Tg=== fmior w9

U &0 H, 9= o Gl Fogal bl Yag fohan S €, sToda i, Th W

q, ord-form g1 g el S € SR S9 @l o U Aol HISd o il

forad €1 Sareeone, 7 9 %1 Tt g9 o[ quiishl oF Tgeag 1 9ui I T H

{2, 4,6} g foman S 21 et @== 1 T &9 ¥ wefifd 1 & % iR

(@) wem 42 w1 fawifa & a9 gepa g=ast &1 9=y
{1,2,3,6,7,14, 21,42} &I

(b) s auiaren o W W # wg=E {a, e i, 0, U} Bl

(c) fawm wreha Wemen 1 gq==4 {1,3,5,.. } 1 31d & fag, foeht gemn 6=
Tt €, I8 Saad § R 3 faum Semet w1 g siade

e HIT for T w9 A el o Gelag w6 § 37 %A H1 76 T2 8l 21 39
TR SYgs Tg=ed 1 {1, 3, 7,21, 2, 6, 14, 42} ¥R off wefifd 2 g

T M W@l AfeC foh T=od Hl TR €9 H foa@a 994 foreht staa
1 FEMG: e T forad #, e1eifq, yoe fedd s 9 e e €1 SSieR o
fau s *SCHOOL’ # wge 1eri &1 &q==4 { S,C, H, O, L} %

(if)

T i w9 o, forel wgeee o qeft sreedl 6w wetTs o g @ S
Tead 9 STeX ok e e | el gl €1 Sl §=aa {a, i, 0,u} &
Goft eragal ® weh gEfee U € o 3 9 ok stade Sfisit utarel w1 U
TR ¢ 3R 39 U ol R o= R T )

70 W= & V ¥ Frefid & gy ed foad ® o,

V = {x: x s aofaren %1 T @R 8} |

Tl e <1 =ifeT fo fonddt g & staEdl %1 v w o T w9 Wl X

1 AN T B, (X T W TRE o wdteh 1 ot W e S Hehar ®, S, 318N
y, Z 1) TSrTeh W e o1 fag “:" foa@d 81 e & fog o oK 9q=ad &
el o fafire o 1 forad € SR R ol e 1 et wiss { } o i@
fored €1 T==a V o S v ol fefaiad bR 9 uel S ©, “uei X 1 gy
SRl X SIS ST w1 T R gl
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TH 9O § IS 1 FAN “ @ x 1 T o Ty SR hie 1 wE ‘Sl
x' @ feru fepan <mar 21 s & fag
A ={x: XU Whd H& & 3R 3<x< 10} ! FrAfafad ¥R @ Ted € :
“qeft x 1 TEEE, BT X T Wiehd @ ® @R x,3 3R 10 ofte | B or: geny
45678 R 9 W= A o e T

IfE &1 W (a), (b) 3R (c) o WX &9 H afvfa w==ai i HAN: A, B, CH ohe
#X, @ A, B 3R Coh! gy==a frmfon w9 &, frefafed gwr @ ot frefua fman st g
2l

A ={X: XUk Jrhd T& T W GEA 42 1 fawifem wdt 8}
B ={y:y3fisht aufaren &1 tF @ &}
C={z: 2z o wia " 8}

FETET0T 1 FHEHWT X2+ X —2 = 01 3 9==d I €9 | far@u)

Tl YSd THIH 39 YR for@n s e ©,
(x—=1) (x+2)=0,3aq@ x=1,-2

d: WEH HHHU 1 Tl THET URH ®Y W 3@ YR forar 1 wehar € {1, - 2}.
SETET0T 2 TH=AT {X: X TH o7 quiich & 3R x¢ < 40} 1 TR &9 # faf@u)
&1 1,2,3,4,5, 3R 6 enfe ded €1 3m: {1,2 3, 4,5, 6} W9 Tg=H 1 WX T 2

SETE 0T 399=9d A={1,4,9,16,25,...} & 9= fHw &1 ¥ fafau

&1 T=9T Al 89 39 YR fa@ wead €,

A:{x;x@wwaﬂaﬁ%}
faesredd: B9 38 R off fora ged 2,

A={x:x=n? &l ne N}
SETE0T 4 oI {%%gggg} w gq==g fm w9 | fafeu)
&1 89 <@ B T U 70 9= & Uodsh o1e@d o Y Uk B W | %H Bl T
off foh 319 U Tiohd W@ € S 1 W URW TR TR Th 9 Afueh el St @
AR 6 A s T 2| o7 gy=a e w9 H 39 3@ yeR fowd €

{ x:x=niﬂ,n,@9@'—dm% R 1§n£6}



HH==T 5
SEETOT 5978 AR U= ®9 § A0q Jieh TH=ad & 3% AR TH=ad A0 &9 7 Fiviq

=4 ¥ Tl fHam it
) {PRI,N,CAL} (8 {x:xTH o7 YUl & T 18 1 ok &}
(i {0} (b) {x:xTH quiier & 3R x2—9=0}
(i) {12 3,6,9, 18} (©) {x:xTH YUl T R x+1=1}
(iv) {3,-3} (d) {x:x¥= PRINCIPAL &I T# 3R T}

gl dfeh (d) H, 155 PRINCIPAL ® 9 3181 € 3fR < 27er P3iR | 1 TR €8 €,
a1d: (i) =1 el e (d) § e ?1 3 WhR (i) 1 wE e (c) @ e §, st
X+1=1e a9d € T x=0. 98 i &, 1,2, 3,6, 9 3 18 § ¥ T 18 ol
IStk 2, SAfA (jii) 1 9 fHaM (a) @ eiar 81 3d § x2—9=037q x=3,-33K
Tl (iv) &1 9€t e (b) @ giar 2l

gyATaet 1.1

1. frafafea § ®F 9 == €2 o4 W o A FaRul
() JR | YR g ol 99 & et "l 1 GUg|
(i) 9RG o 9 T Afyeh giavmeme TEwl &1 9|
(i) fova o HE9E TRE Focdrsi w1 9T
(iv) 3TUHt wHel o T SRl T GUB|
(v) 100 ¥ w8 Tt Ypa Femst w1 9|
(vi) @® gu=] g fafad Su=amai 1 9ug|
(vii) @t T9 quiien! w1 TR
(viii) T 1A W M aTel ¥l T G|
(ix) fova o gag Ifas awaes SHaXl &1 e
2. ™M i A={1,23,4,5, 6}, o T & IUgad Wi e 1@l ¢ 9y
(i) 5...A i) 8...A (i) 0...A
(iv) 4...A V) 2...A (vi) 10...A
3. frafafas aq===i w1 =) ®9 § fafau:
(i) A={x:XxTH QUi & N —-3<x<7}
(i) B={x:X"&N 6 ¥ %7 Th Thd T& 2}
(i) C={x:x< i H Tl Wk G ¢ ek Aehi &1 w8 2}
(V) D={x:XTh 9T G&I B S GE&A 60 1 9oih 8}
(v) E=TRIGONOMETRY ¥/ & |l 31aRi &1 ==
(vi) F=BETTERY® & |+l 3R 1 GH=Id
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4.  Ty=fafad aq==al & 9g==a fm €9 § =6 S
() (36,912 (i) {2481632) i) {5,25,125,625)
V) {24,6..} () {149, ...100}

5. frafafed aq===i o 9t seal (W) & gEas S
() A={x:xTh fawm Hrepd "eT 8}

(i) B={x:xTh Yol 2, —%<x<§}
(i) C={x:xT® Yol &, <4}
(iv) D={x:x LOYAL 3% T T 37X &}
(v) E={x:xad & T w@ 9L €, foew 31 & e g @)
(Vi) F={x:x 3t aoieren 1 T =&oM 8, S kY 98el 37l 2} |

6. ¢ AR I &Y ¥ fafEa iR <€ IR ay==g i w9 & afvfa gq==at 1 gt
IEGIERCIISLE
() {12 3,6} (@) {X:XTH A9 TN & 3 6 H 9o 8}
(i) {2,3} (b) {X:XEESM10 ¥ 9 T faum Hehd Fe&T 2}
(i) {MATHEICS () {X:XU% Wehd & ¢ 3N 6 %I A& T}
(v) {1,3,5,7,9 d) {x:XxMATHEMATICS Y% &1 T 31eR 2} |

1.3 frea wq==™ (The Empty Set)
TO=a A ={ x: x gt Tha #1 ®el X| § semgRd T faanedf T}

TH W WA H S B we X| H eaga faenfe & fim a3t gen 9
T TWehd & o7d: T=ET A oh TEFedl i Hea a2

3@ = fa@ 99==a B W fo=r ®ifvm:

B={ x:xdaaq™ ¥ e X qe1 X| <H § srezga foenef €}

&0 3Ed ? o T faeneff wk aner A wanet X den XI H stemee T8 T Teha
21 ord: gqed BH g ot erega Tl 2

aftarer 1 Tk g oo T st seee T B 7, Ram aeea o v e
FHEA €| T8 IR o STHR B Tk e gy € 9 o6 A U o qq=aa e
2| R == &1 et ¢ 1o { } 9 weifd # #)
eH e T gl o %D TR 3 ® B
(i) = ohfS foF A={x:1<x<2, xUH Whd & &}. 78 A e qqea
2, FfF 1 3R 2 o WA HE Uhd H@N T2 e
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(i) B={x:x—2=02R x T e G ¢}. 7&1 B Rex qg== ¢, s qeiiehon
X—2=0, x o el off o oM 9 g @ e ?

(i) C={x:x"en 2 ¥ =1k T TH AT e 8} @ C e wq=aa €,
Fifer oheel HEA 2 € TH 9T & 2

(v) D={ x:x¢=4, xfam 2. a D e wqeaa 2, Fife @Hiewwom
X2=4,x o Trdt fomm o= 9 "qe & e 2l

1.4 uftfaa =i srufifaa wq=era (Finite and Infinite Sets)

"M wifse ff A={1, 2,3, 4,5}, B={ab,cdeqg}
o C={ 39 wwy fava & fafa= 9 o w4 a 1ew)
T 3Ed € for AH 537999 ® SR BH 6 7/a9a 21 C  fepe ere@a €7 S fob o
2 % Co oromal %t wem &6 9 @ 2, fhg 9% U Wik wen ®, S §gd w@el
e bl 21 TRl weem S oremdl i e W wHN e wgee o fae
SFagal w1 HE ¥ ¢ 3R T 7 Tdiw n(S) gN TR FW 1 AR n (S) Th Irpa
e 7, @ SUH onfied uRkfd g B 2

BT UIehd &l o Tg=ad N R faem | 80 3@d € 50 aq=ad o a6
& T wiera Seme & s Uw erufifia w=aE el ©1 Sudsd Y= A, B A
C Rt w=e= € 3R n(A) =5, n(B) = 5 3R n(C) = 1 Hifira we
T 2 T gy, S e © oreen wen el w1 wen ke et 2, uitfd
T el ¢, 39 == TURTHa G=erd Heaw 2

3T FHB I[N W fo=m &L

(i) afc Wawre & & %1 ageaa ®, af W aRfa 21

(i) @M =T foF S, WHieRtor x2—16 =0 o eall 1 Tq== €, @ SURMHA 2|

(i) = ofifse for G, fordi Tar w feem weft faged =1 wqe=a €, @1 G

i 2

o gn et T o U w9 ° fefid #td €, a9 e SH aq=ad & 9
el ol wiew { } o i forad €1 ferd Rt wgeea o weft sl
HSH { } o Fid feram G9a @ 2, it U wq=ad o el & we wid
&l et 1 21a: en foret TuRifid TH==g o Ut ® | Yohe T ok g 3Teh %1
T U 34 eFEl &l forEd €, fSe9 SH gy=ad 1 GEE R 8 HWeh 3R qad
& foig @ 2

ewond, {1, 2, 3. .} Wiehd "@e &1 gyg==a ®, {1, 3,5, 7, ...} faum weha




g8  JIfurd
gEmel &1 =g ® 3R {...-3,-2,-1,0,1,2,3,...} YUl 1 G==g 71 & |eft
T Ui 2
@ et | |t STaRfe T 1 AU TR T H T8 R S el €1 ST
o TeTu areiferes HETet o ST o1 ouiF 38 &9 § TEl fhan S Wkl €, it
TH T o 3fdl i g favi Ui (ufeme) @ g 2
SETET0T 6 SaaRy f frafafes gl § eF aifig @ @R &b euRfie 2:
() {x:xe N3 (x—1) (x-2) =0}
(i) {x:xe N3 x2=4}
(i) {x:xe N3 2x-1=0}
(iv) {x:xe N3 xTH 99 T& B}
(v) {x:xe N3 xfomm 8}
el () 9S9 @g==d ={1, 2}. o7d: e uRfEd B
(i) we¥ T = {2}. or: g% ufifia 2
(i) T W = ¢. 37d: F8 qRiha
(iv) fen gen wea qeft S SEmsl 1 gy © SR it AT et
FT =T A ; T: Yd TH=AT SR 7
(v) i faom grpd Geamd od §, 31d: yed Gq=ad SuRfid 2

15 9= 99==d (Equal Sets)
q fXu TU ggeAl A SR B, ®, A A 1 YdF 19gd B H1 ot fagd @ de1 B
Tk Tadd A w1 ot e €, A U A SR B, WHM Hedd €1 Tseddl <Hi
Tl | qeAd: S 39 B
uftarer 3 T ggeea A 3R B UHM whedl €, A% S dodd: §HH oreEd @
3R &0 fered & A = B, 211 U= 3TEHH el § oI g9 faed & A =B.
3Ty, B f=fafead 3seeon W faur &1
(i) = offse fF A={1,2 3,4} IRB={3,1,4,2}.d A=B.
(i) = TfSE fF A, 6 9 FH AT HEAeT q91 P30 o A9NT UHEE]
=g €1 W § fF ggeag A iR PuuH €, Fifw ohaet 2,3 3R 5 &
TEA 30 & AYH [UES € 3R 6 G A o €
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s Forelt W= % U A U Y A srrE gt a8,
= SEedl T 8 SEel o foe "gsea A={1,2,3} 3R B={2,2,1,3,3} ¥
g, iifer Al Ui 1e@d BH © 3R 3qen faeim off wed €1 56t %ol g9 ur: fendht
e 1 U Hd G SHeh STFEe shi TGN Tl H

SETETUT 7 HUH HY=EA o g By, 4fE GE ®iE g €, 3R wRo o S
A={0}, B ={x:x> 153 x <5},
C={x:x-5=0}, D ={x:x2=25},

E={x:xTHHT x2—2x-15= 0 Tk =7 ok g &}.

T 78 0e AR 09g==4i B, C, D 3R E, & ¥ frell o o 7l 2, em@: A=B,

AzC A=D,A=E.

Fifr B = ¢ fobq 3R #2 T e 72 21

3d: BC,BxDd« B=E.

C={5} g 5¢ D, sdf@T C=D

Tel #Fifer E={5},C=E, D ={-5, 5} 3R E={5}, 3@: D #E.

TH YR GHF Al 61 I ohael Cdel E 7|

SETETUT 8 TeAfeEd SeE I W 9 A W GHE €2 S SW o Sfifae Sy
(i) X, 9% “ALLOY” o 31&Rl &1 U= a1 B, 75 “LOYAL” o 31ei =1

==l |
(i) A={n:ne Z3Aa n?< 4} AR B={x:xe RAA x*—3x +2=0}.

g () =& X={A,L,L,0,Y},B={L,0O,Y,A,L}.em: X iR BEHH Fq==
&, ifen Tenell T=er o Sfe@dl i RGN o TYe=d dordl Tel ¢l o
X={A,L,0Y}=B

(i) A={-2,-1,0,1,2}, B={1,2}.Fif% 0 AR 0¢ B, @it AR B
M T B

gyATaet 1.2

1. fTrafafed 9 @ % o o aq==a & S 82
(i) 2 ¥ 9 foum yipa Femstl &1 9|
(i) I9 19T FEMst &1 TH=aA|
(iii) { x:xTH UIhd G&A 7, x<5 AR @ & qWA x> 7}
(v) {y:y fsl «ff < Tmiae @t =1 syt fag 2}
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1.6

Tfora

e aeeal o 9 i qRiHd iR shid aiig 22
(i) ¢ o "EH w1 gl

i) {1,23..}

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

(iv) 100 § 9 ¥ qUlfenl 1 FH==AI

(V) 99 ¥ B I9NT YUlichi ol TH=aA|

ferfefiad T=erll § ¥ Yois o foe 9aEy f s b € IR % SaRiHd €2
(i) X-37& o THIR @131 1 Tl

(i) TS i o ARl 1 A=Al

(i) =7 wEmst & gg==g W 5 o [N g

(iv) geat R @A arel el 1 Tl

(v) 7 93 (0,0) § 8 X I a1el g4l 1 q=A|
frefafad § sdemsy fof A=B? s1uan & :

() A={ab,cd} B={d,cba}
(i) A={4,8 1216} B={8,4, 16,18}
(i) A={2 46,8, 10} B ={ x: X" & qulfsh 2 3R x< 10}

(iv) A={x:xXE& 10 %1 T TN 8}, B ={ 10, 15, 20, 25, 30, . .. }
71 frefafad gge=a g gue €2 SR gfed oqeu)
() A={2 3, B = {X:XTHH %2+ 5x+ 6= 0 Th & 8}
(i) A={x:x3= FOLLOW' % T&H 3R 2}
B={y:yvs=‘WOLF % T% 3R g}
i U gu o=aal § § 9HE Sl S 999 i
A={24,812}, B={1,23,4, C={4,81214, D={31472},
E={-1,1}, F={0,a}, G={1,-1}, H={0 1}

Suadeed (Subsets)
= feu =l W faur Hifem:
X = eT9eh foemera o |t foenfa &1 w=a,
Y = SRt e o |t faenfeE w1 wH==al
TY @A ¢ o Y 1 Y 3fea, X 1 o Uk 3999 §, B9 Hed @ 16 Y, X &l

T STT=T & X k1 Toh STHH=A ¢, Tl § X C Y G Yohe ki &1 Wefloh <, he
‘T I ®', e ‘eafdw @ o faw ygea e 2
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ufterer 4 afk =TT A &1 Yo ST9gd, 9g=ad B 1 off T f9@d €, df A, B
UG FHEA B
T IR H, AcB, I 5@ &+t ae A, Tl ac B. 9891 Tk ‘=, @ o1
‘et B B ®, 1 WA GlereTSeR Bl 81 56 Ydleh h1 WA X ok, BH SUHTe
1 IRA 39 YR fora wend :
AcB,aflf ac A=ac B
T SUYSR A 1 36 THE UGd B, “A, B T IUET= B, A 3@ 99 I,
o a, A Th 3foFd € acd © T a, BT offt U sre@E B A A, B Th
Iueed 7l €, o g9 foed € T Az B |
el ©fH <1 ey foF Al B, %1 W= e o faiq sheiel W T AERTH B
fh AT 9% o79gd B H 21 7€ G99 € T B Yo® 39Fd A § @l 41 A 'l AR
U Bl © foh B o1 Yok atemd A | it €, @ BC A . 39 391 H, A 3R B HHH T
g 3R 3@ YRR Ac B3R Bc A< A=B, el ‘<’ fgar acad (two way
implications) & feTT weiter & 3R 58 wrar: ‘afg 3iR ohoet a8’ Ugd € e &g o *iff’
o 2
R @ frewd Frererd @ fF T OqsIg WEH 1 Sueged ®, stefq
Ac A | S e ageea o o H1E Sfage Tl el 8 o7 g9 39 o1d ¥ Wewd ¢ b
O eI T 1 U SUHYeEd g1 37| g9 ®9 33Ul W faEr wd B
() 9T wemst @« 99=ud Q, didfas demell & 9q=ad R &1 U&h
STE=d ? 3R g9 fored € & Q R
(i) 9% A, W& 56 o Gt ISRl T HEEA B SR B, GEAT 56 o Gt 19
TSRl 1 Tg= €, @ B, A 1 T SuEH=Id § 3R 'Y fa@d € fF B
c A.
(i) = ifST fF A={1,3,5} 3R B={x: XH& 6 Y HH TH faud Wepd
TEN B} A AcB A BCA, 3d: A=B
(v) o= ofifse 7 A={a ei o u 3 B={ahbcd.d A BH T%
Suagesd e ® qen B ot A1 SuHg=a & 2l
M ofifsT f&F A iR B3l @g==d 21 afs AcBden A=B,d A, B &I Sfera
SUHTETE FHEldl € 3R B, A 1 ATaTweg el g1 3areone
A={1,23},B={12 3 4} & T Siud ST&g== |
Ifs T==a AH Shadl T 7999 @, 9 X 38 TF Uehel Ao hed &1 37q:
{a) T THe T 2
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a9 A fad el R faer wifsm:
»,A={1,3}, B={1,59}, C={1,35,7,9}.
Y% Id I o6 o9 Fel Yl C ALEl ¢ IRy
() ¢...B (i) A...B (i) A...C (v) B...C

g () ¢ cB, e ¢ ToIh =T % ITET= Bl 2
(i) AzBaifH 3¢ AR 3¢ B
(i) AcCwifes 1,3 AT 1,3 C
(iv) B c Cwifeh B =1 Ucish 3@9d C | ff B

FETEY0T 10 HH il A={ a,e,i,0,u},B={ a b,c,d}. 31 A, BHl Tk ST ==d
22 T& (F?) | @ A, BT SU gY= €2 Tl (Fi?)

SEEI0T 11 HE ST A, B 3R C i g €1 A Ae BA& B C, df &1 a8
T ¢ 5 AcC? ik & o = Ssew difsu)

T UM o B A ={1}, B ={{1}, 2} 3R C={{1}, 2, 3} Tg=aq ==l
Ac BHifF A={1) 7N BcC TF T g Az CHifh 1e AR 1¢ C.

e SIS o ol T== 1 T HeTd 3@ TSI 1 SUHT=Ad TEl & Hehdl 2l

1.6.1 areafas G & Gq==d & IUAged
ST o SR 1.6 W T 2ia @ o g=ea R o 9gd | Hewqul Sudq=ad €1 3
¥ g9 & 9 B 99 T ® €

ehd wEAed @ w=d N ={1,2,3,4,5,..}

quifeh] T = z={..,-3,-2,-1,0,1,2,3,..}

IREE Hest w1 aqead Q:{x:ng,p,qe Z e q# 0}, 5! =4

“Qﬁﬂ%ﬁﬂ@aﬁxwwww%,ﬁﬁxwapﬁw%,aﬁpaﬁ?

QU % #iR qvE T 217 QF st ¥ 5 (R —? g -

%),%,3% ﬁ@%ﬁ%ﬁu‘{&hmmw%) S —%1 sk et
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safda wenstl w1 gq==a, {5 T, @ frefud & €, 99 o arsafas genet (afiea
el &l Bewt) U et s ar 2

ad: T={x: xe R3Mx¢ Q} =R-Q 1eiiq o8 gft aredfers Tean i g
THRT kW@ ¥ 7,5 IR ek il 7

T Tl o e P TR TaY 39 AN §;

NcZcQQcR, TcR,NzT.

1.6.2 3T R & 3u@g=ad & ®Y ¥ (Interval as subsets of R) #M wfifsiw ff
a,be R 3R a< b, da arfaes GeAsli s 9q==a { y: a< y< b} T foga sawa
el 8 3R wdieh (a, b) g fefua giar 81 a iR beh e feerg @i foig 59 sfawa
T e € g a 3k bw@F 39 e o & g 2

8 fue foem sicr fag off 9 ¥, H99 (S%) fauel wea ¢ iR Wdiw
[a, b] g f&fia g 21 3m@: [a,b] ={x:a<x<b}

T el ff ® S Tk e fag WA o g W gl B

[ab)={x:a<x<b},a® b, T% Gl A 8, fow q3fafdw 2 fohg b
FuarSd 2

(a,b]={x:a<x< b} a¥® b, 7k Tk Gell a0 8, foredd b wfifer 2 fehg
a Tqafsid 21

T Hohdl gNI ARKfa® W& oh Yoad oh SUNHeIdl o Ieeid Hd HI THh
Jenfegss fafy fierdt 81 Sseew & fow, af A=(=3,5) 3Rk B=[-7,9],d AcB.
T [ 0, co) VI ook H@As & T 1 g0l 8, Safeh (— oo, 0) &
arEdfesh HEAe & GHTEA hl T Bl (—oo, 00 ), —co W oo A foRgd @ W
Hafud arEdfaesh SN o Ygeed i YR Ll 2

IRdfaesh W@ W R o IUH=adl o €9 § Afvid ITde Aauall ol Tehfd 1.1
o <9t T R

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

O O @ @ @ O O L

a b a b a b a b
afeRfa 1.1

Tel 79 9F @ € & wh o H e ordm wen H emes fag e €
IR, =T =T {X: X€ R:-5<x< 7} &l e (-5,7] ¥4 H for@ wehd
& e el [—3, 5) ! W= i ®9 ¥ {x: —3< x< 5} gN for@ wehd €1 "en
(b—a) ® i (a, b), [a, b], [a b) 7o (a b] § & fret # Ff oo Fea 2
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1.7 ard |9z (Power Set)

== {1, 2} W faur wifSw 9q=== {1, 2} & 9t syeg==ail = fafau) ad
@ 2 T o gt ag=ea a1 SuEgeea e @)1 sty o, 9geed {1, 2} %1 U
SUHH=EE B €W @d € foh {1} R { 2} oft "= {1, 2} suEgead €1 80
7g off 9 B foF Tcieh W=ag WE 1 SUEy=ad gial 2| ghreng { 1, 2} o S
{1,2} 1 U SUGH= 2| o€ G=a4 { 1,2} & el Hell H IR STHH=A B,
amd: 0, { 1},{ 2} R { 1, 2}. 37 et Suug==Al & g=ua w gy=ad { 1, 2}
1 T Ao Fed B

R 5 Tg=Id A UGl o GUE i A I UTd A FEd 81 38 P(A)
¥ frefa #3d 21 P(A) 1 Yeis e1add T 9=ad gl 2|
31d: SWg faawor ®, afs A={ 1,2},
P(A)={¢{ 1}, {2}, {12}}
T f Ae FifST f& n[P(A)]=4=22
SUHEY ¥, AL A T TH =9 ¢ T n(A) =m, @ =8 fag fF st g
2 & n[PA)] =2

1.8 W&t =™ (Universal Set)
e fordt fogie deed o w9 U SR S= & STagel S STEH=El R foER
T gl €, S foh S fowiw el o wrefien B B S<ee & fow, Sen-yomedt w5
AT AT GHI TH Wiehd HES & Ao 3R SUeh SUHq=aal ¥ &4 el €, 59
ST & 1 T, I9 T3t 1 GY=a S| I8 SRS T  Wrafreh
TUeerd’ el 1 et qYead i 9 Fdih U S el S © SR 6
YTl hl & A, B, C, 371 g1

IR, UTiehi oh W= Z o o, 9Ree Senstl &1 9= Q, Udh WA
= € Wehdl €, A1 Aok H&AS 1 qq==d R i Tk W6l Gyead el ehdl
2| U 3 SR § WA S AT % Ay fova o Gue 6ea & gy,
qrafas TH==a gl

yyATEaet 1.3

1. e Tl o ol <A ¢ W H T oA TR
() {23,4}...{1,2,3,45} (i) {abc}...{bcd}
(i) {x:xTIeh faarera w1 wen X| &1 s famnef 2).. {x: x 3mueh o 1
s fereneft 2}
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(V) {x:x Treh woae o feord T o €} .. {X: X% 99 THaa H 99 @
fSraen! o 1 gt 21

(v) {x:x Torel Toaer o feord wh B19s 8) ... {x: x Tt ae o feem ©
T 8}

(Vi) {x:x Toreht wuae o feord U wwetg B 8} ... {x: x forelt wuae ¥ feerg
T e 2}

(Vi) {X:XTH T9 qhd G&A B} ... {X: X Tk Yoiih &}

. Siifew for frefafaa wum g € sty o €

(i) {ab}z{bca}

(i) {ae}c{x:xssh aufaren =1 & R 2}

(i) {123} {135}

) {a} c{abc)

(v) {a} e{abc}

(Vi) {X:XH&T 6 ¥ HH Th G4 Thd G&A 8} < { X: X TH Whd &I ¢,
S " 36 1 fawiea sl 8}

. A ot R A={1,2,{3,4},5} | Feafafad § @ ®9 o %A e w2

R F?

(i) {3,4cA (i) {3,4eA @) {{3,4}}cA
V) 1eA V) 1cA(vi){L 25 cA
Vi) {125 eA (i) {123 cA
(ixX) o A xX) oc A x) {0} c A
. frAfafed ==t & o+ sTeg=y fafau:
() {a} (i) {a b} (i) {123 (iv)o

. P(A) % fored eremE €, 4k A=¢?

. Tr=fafad =1 siqie ®9 ° fafau:

(i) {x:xe R,—4<x<6} (i) {x:xe R,—12< x<-10}
(i) {x:xe R,0<x< 7} (iv) {x:xe R,3<x<4}

. frAfafed siaual =t ¥q==a fm &9 ° fafe:

() (=30 i) [6,12] (i) (6,12] (iv) [-23,5)

. frafafed & 9@ g o fau emu wF-w Gt gyeeE yEfad wi?
(i) TuHT =i &1 = (i) FHfgamg s 1 Fg==a1
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9. wge=d A={1,3,5},B={2 4,6} 3R C={0,2,4,6,8 F&d &I 3 A= Tg=e
A, B @R Ch foau frfafad o @ o o (W) wetes gq== fag s @shd 872
() {0,123 4,5,6} i) o
(i) {01,2345,6,7,89,10} (iv) {1,234567.8
1.9 a9 3@ (Venn Diagrams)
Tl o o stfereRTer Tl i TRl g Rl e 1wk © R 99 ema
shed &1 aF ST 1 AT IS Teh et John Venn (1834 Fo— 1883 o) o =M W @l
T 1 S SR W e 3R S ok W : g € ¢ Rt Wreifes e sl 9
Toh 3T g SR SEeh SUHYEl %l Tk g6 gN Weiid #id B
ol 97 oM@ o gg==al & gl i Sk faviy ggesa ¥ foran S @ S|
aepfa 1.2 3R 1.3 ®
U

U
o] ol
o5
o9 9

3TMeRfa 1.3
geid 1 et 1.28 U ={1,2,3, .., 10} T Gt aq=d € 3R A ={2,4,6,8,10}
SHHT Teh STHI=EA B,
Tl 2 et .39, U={1,2,3, ..., 10} T G qye=a ¢, f5weh A={2,4,6,8,10}
3R B ={4, 6} STHg= & 3R B CA.

IS o TRl T faegd T ST < g1 qy=aaAl o itTe, Fefs iR R
R fa=ar w3
1.10 wy=oEl U Hiskamd (Operations on Sets)
el wenell ® en Ui 9o € fF GEme ® A, ofqY, o SiX 9 w1 Gieard iR
TR W= 1 St €1 310 Tedeh Wikl bl &1 Heme W Ha= fehan e e, e
Tk 31 T I g8 off| S o fow < gemst 5 eI 13 W AR 1 giwa o=
FH U B e 18 W et &1 G gemsti 5 S 13 W O w1 Ghear g s
W eH W& 65 W el &1 TH YhR, o UH HimaAd €, fen 9w woHe=
FH 9, Th 3 GH=Id o W1 21 36 BH HgeaAl R e dlell g Gfmarst &l




ged 17

R ¥ iR 3ok TureEl 1 St w1 FET @ TR B0 Gg=aEl i Sooid R
A% Y=g o SUY=Idl o ®9 H w0

1.10.1 @g=erdl @7 |ftEer (Union of sets) A fifee foh A 3iR B &iE 3t 9=
g1 A 3R B 1 diwer o8 e & fad A & @9t sl o W B o off wedi
AT B, 9 IHAFTSS ATl k! hddl Tk a1 T 0 811 ek ‘U’ &1 YA Wi
i Tefud 3 o fag fman s 21 Sdiehenss &9 4 g9 A U B forad @ 2 3 A
Gftier B’ Ted 2l

SETETOT 12 W i R A={2,4,6,8} ik B={ 6,8, 10,12}. AU B 310 IR
T EA TEd € T AUB ={2 4,6,8, 10,12}

Je wifS fF AU B foed 999 YA eFa 6 3R 8 I whed TH AR
o 2

SEET0r 139 oSy fF A={a ei,ou} @ B={ai u}. <k f&
AuB=A.

Bl WeAMAUB={a i, 0 u} =A.
79 ST @ W gal B R R wgea A SR SEeh SUeHead B W
gftmes g=ag A @4 Bl €, ieifq afk B A, @ AUB=A.

SETE0T 14 9 effere fm X = {9, wfiar, steher} e X| o faenfen = s faamem
1 TR AW W T, Th g=a 81 9 ofitee o Y = {7, Sfae, s} wen Xl o
farenfefa =61, St fammera +1 wearet M A €, T 9= 71 X U Y T FIfT SR 38
=93 ki AT HIfSU|

o TR X UY = {m, i, srer, fae, i}, T e X| % 39 feawnfiai @
=g 7, S A1 A o &1 gt M § # A geaa dm A oA A da o R
q: TH < HYeEAl o WHEH i TRET 39 YR Y Fehd @
it 6 < HYEEEl A SR B w1 WitHe Twed, o8 gy § foed o guft eee
ERAAAFTHB FE (37 srewai &1 wiferd [
FT ZU S A H €) | FdtehoH w9 H g fored §
ffF AUB ={x:xeAaxeB} 2l A
T Tl & Gfie #1 i 1.4 | @
T oF N 9 Y fan S Hehn 2 B
MFfa 1.4 H SEfRd 97 AU B H Y=Ria AUB

I 2 amepfa 1.4
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qftwe™ i wishar o /P TuTEm:
() AuUB =BUA (¥ fafma fram)
(i (AuB)uC=AuUu(BUCQC)

(wre=d fram)
(i) Aud=A (Feamer Fram, ¢ |isha U 1 doaHe 3T ©)
(ivy AUA =A (CuEEREE)
(v) UUA =U (U =1 Frm)

1.10.2 @g=erdl @0 @ef (Intersection of sets) Tg=sA A 3R B %1 Tdfas 3
Tl sreEl w1 gg=EE €, S A SR B g | IWAMTS B Wl ‘Y T WA FETS
=1 fefa o o fau fran St 21 = A 3R B &1 Fafs 39 9 el
e €, S A @R B HI W il WdiehioAss &9 | gH forad ® fw

ANnB={x: xe A SR X € B}

SETET0T 15 SR 12 o g=Id A 3R B R famr #ifSul A A B @ shifs)

T B9 3@ © T ohad 6 3R 8 & UY 3799d & S A 3R B <41 § 3wafTs 71 o
AnB={6,8}

SETETUT 16 ISR 14 o == X 3R Y W MR &ifSu X Y 7 ity

Td BH ¥@EY § Fad @ Tw W U o9ud 1, S S ° S9af s @1 erd:
X Y = {7}

SETETOT 17 HA eifeg fF A={1,23,4,56,7,8,9, 10} 3R B={ 2 3,5,7}
A N B[ ST 3R 39 YR fe@Ey 6 AN B =B.

FEABHTEI S fh AnNB={2357}=Bea A3 % BCA3IN ANB=B

TftaTeT 7 gg=eE A SR B 1 HaitTss 39 9l el o1 gy 7, S A 3R B A
A 2l ydiehrea w9 o, 80 faed € %
AmB:{x:xeA?:ﬁTxe B} U
epfa 1.5 ® DrIfehd W, A 3R B & e
1 gafela W 2 A
Ifg A 3R B U9 < 9= & o ANB = ¢,
al Asi B STEYHK =TT healld g1 ST * ANB
faw == ofifst f A ={ 2 4,6, 8} it ——




B={12357}, d A3R BgH qy==d T,
Hifr AR B ¥ #E ot srezE swafts & 2
STHYH =l I o7 3@ g F&fud feran S
Gehdl €, ST ST 1.6 § Wi @1

Sude @ | A SR B 6 T 2|

wafs disha o &P TuTeH

i) AnB =BnA

i (AnB)nC=An(BnNnC)

i)y 6nA=0,UnA=

(V) AnA=A

A

V) An(BUC) =(A NnB)U(A NC)

ot foafkd g & U W

=

19

010

3TTeRTd 1.6

(pH fafma frem)
(Tre=d frm)

(¢ R U o fzm)|
CUERERE)
(forazor =21 s fem)

F o a9 el [srepfaEl 1.7 (i)-(v)] §) 39 ST 1 SRerdl @ <@ Fehd B

| | &
(o N>
) BUO) (i) (AnB)
HES s
(ii) (iv)

(V) (AnB)uU (ANC)

Figs. 1.7 (i) to(v)
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1.10.3 @ge=erdl @1 aav (Difference of sets) Tg==l A IR B T SicR 34 3fargai
w1 WeE 8 W AW € fobg B ® & ®, 59 foh A IR Bl 3w # fan sy
Hetarenesh &9 4 38 A-B feEd € @R “ A 3R B” Wed &

SEET0T 18 HA ofifeie R A={1,23,4,56},B={2468} A-B 3
B —A M &INT |

7ol T9 U F@ ¥ fh,A—B={ 13 5}, FifF gad 1,3 5ug=" A Y &
fohd B =&f € 9o B—A ={ 8}, Fiifr ero@a 8, B & & fohg A o & 21

T Ed 8 fF A—B=B-A

SEE0T 19 WH it B V={aeiou}d@ B={aiku}, d@ V-B 3R
B—V @ =ifSw|

T WV -B={e o0}, Fik @79 e, 0 G =
VH € fehg B & & @en B-V ={ k}, =if®
e koq=ad B 8 Wq V ¥ & 2
T A R E R V-B=B-V T=A ‘
v Herds 1 TAM & gL TH Tl oh M
F1 TR F A 3W TSR o Ty & &P
A-B={x:xe AR x¢ B}
& WgeTd A S B % S H O e g0 STt 18
T ST TWehel € S| foh 3epfa 1.8 | wefyid 2|
TAfehd WM & Tq=IE A @R B % M I |U B-A
I 71

fewoft wq=4 A -B,A N B 3R B - A W&
ST B ¢ teiq T @ el R wyed W |, 4

TaifTe == U fo 9yed war @ S R (ANB)
afa 1.9 ¥ yaf¥fa 2 3MMeRfe 1.9
1. Tr=fafed 4 9 yois Sq==a I &1 GHe Fd Hifu:

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

@i A=[aei,ou, B={a b,c}
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(i) A={x:xTh qrpd &N © 3IR 3 &1 o &}
B={x:X® & 6 ¥ %" Tk Wehd T& ¢}
(iv) A={X:XTh Uiehd &N & 3N 1<Xx<6}
B ={X:XT% iehd W& ¢ 3R 6<x< 10}
) A={1,23},B=¢
. 7 wifsie fF A={ab},B={ab,c}.® AcB?AuUBa ®Ifsu
IR AR BIY W I € fF AcB, @ AUBFN T2
Cafs A={1,2,3,4,B={3,4,56},C={56,7,8} 3k D={7,8, 09 10},
frfafeaa a@ wifsa:
) AUB i) AuC i) BUC (iv) BUD
(v AuBuC (vij AuBuUD (vii BuCuD
. T 1 H U U S=ad g & TS IYead FId Fif)
. aAff A={3,570911},B={7,9, 11,13}, C={11, 13, 15} 3k D={15, 17} ;
frefafad I sifsa:

() AnB (i) BAC i) ANCAD
(iv) AnC ) BAD Vi) An(BuUC)
(i) AnD i) An(BUD) (X)) (AnB)n(BuUC)

x) (AuD)N(BuUC)

. af A={x:x T Uhd G& 2}, B ={x:xTh TH Uhd G& &}
C={x:xTh fawm wiera "&m 8} D={x:xTh AT §& &}, dl Tr=feiriaa
Sﬂﬁﬁlﬁﬁﬂlz

() ANB i AnC i) AnD

(iv) BAC ) BAD (i) CAD

. Tt aeea gl & ° ®F ¥ 0 SHTE €2

(i) {1,2 3,4} @ {x: X Th qhd G&A & 3R 4<x<6}

(i {aei,ou}taa {cdef}

(i) {x:xTH T9 qurier €} SR {x: x T fowm quiss 2}

. A A={3,6,9,12 15,18, 21}, B={ 4,8, 12, 16,20},
C={24,6,8,10,12,14,16},D ={5,10, 15,20} ; @ fr=Afaif@a = A1d Hifera:
(i) A-B i) A-—C (i) A-D (iv) B—A

(V) C-A (i) D-A i) B—C (i) B-D

(ix) C—B x) D-B (x) C—D (i) D—C
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10. A X={a b,c,d} 3R Y ={f,b,d g},d F=fafaa s @ s
(i) X-Y (i) Y-=X (i) XY
11. 9% R oo Semsl iR Q e wemsii & aq==4 &, @ R —Q &1 &I ?
12. wdEu fF fHefafad sl § 9 90 90 8 o1 9?9 SR 1 slifae ot
CRIELS
() {2 3,4,5}d {3, 6} EIH FH== |
(i) {aeiou}dm {ahb,c d}EgE Gq==a 2|
(i) {2 6,10,14} 7o { 3,7, 11, 15} 3TEIH Tq==4 &
(iv) {2610} de { 3,7, 11} 6 = &

1.11 |9==a o1 Ilah (Complement of a Set)

A <fife & @l s1am Geme 1 9l gq==a UR @1 A, U 1 98 STaq=ad
2, T 9 el et wed © S 42 1 et el #1386 W A={Xx:Xxe U 3R
X TEAT 42 1 W & 8} | B9 @A € fom 2e UTehg 2¢ A, Tt 2 W@ 42 w1
Teh Wk 1 36 YR 3e UTehg 3¢ A, e 7e UTehg 7¢ A 318 ohaed 2, 3 @
7 & U U8 379ad € it AR T €1 31 A 1 Gl %1 9= s1Uiq 9y
{2,3,7},U & WA &1 Tk THEE el € R 39 wdtew A’ 9 Frefua e s
g1 e@: A’={2,3,7} 39 YhR T4 3@d & fF A’ ={x:xe U3 x¢ A} 21 398
frefafaa aftamn g e 2:

uftumr 8 g S R Ut g 9gesa © iR A, U 1 T Sugg=ad , df
A F ek FH=IT Uk 39 f9Fdl k1 G=aF 7, Sl A o 3799 Tl &1 YelhAs
®IH T Uh 9 A o T I Fdih A’ T Fiefad & € ez A'={x: xe
U3 xg A} &0 fora @hd €1 A=U-A

2 9T TR A 0 9= &, foheda:, 9Eiie Tq=aa U 7e1 99=a49 A
% SR &F T H @GR

SETETOT 20 WE ooy o U={1,2,3,4,5,6,7,8,9, 10} 3R A={1,3,57,9} 2l
A’ T i)

T BH A HG © e 2,4, 6,8, 10 8 Uk UH e@a © S A H TR B
#q: A’={2,4,6,810}.

FEEI0T 21 HH e foh U T w8 e fomme oF wanm XI o6 |t faenfen @
s eI € SR A, el X| i et wigfhal o gyeed € @l A’ S ity
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=1 iR A, el X1 1 Gt eTgfenal o T=ad €, 37d: A’ SISl hell o W TSk
1 T 2
| frouit | afx A e T U 1 T ST 3, o e T A
U &1 T STE== Bl 2|

A 3T IIRI 20 H,

A’={2 4,68 10}
s (A7) ={x:xe U3 x¢ A}
={1,3,5,7,9 =A

Tk G i IRA § T € T gt ggesa U o fRdlt Suageea A
& faw (A7) =A

319 fAfafead 38 ¥ 89 (AU B) @21 A’ N B’ & &d et

SEETT 22 wH ety R U ={1,2 3,4,5, 6},A={2 3} 3 B={3, 4,5},
A’ B, A’ "B, AU B[ ®ifsT 3R fr fag wifse &6 ( AUB)Y =A'N B

Tor Tda A’ ={1,4,5,6}, B ={ 1,2,6}1 ¥@: A’ nB'={ 1,6}
T: AUB ={2,3,4,5} B s@feq (AUB) ={ 1,6}
(AUBY ={1,6}= A" NB
TH YR B4 @A ¢ TR (AUB) =A’ (B’ e fag fean s e @ for s
RO Y ®9 Y T Bl € A A SR B HieSeh Tqeed U sh g < SueHse
g, @ (AUB) =A’NB’. 38 &R (ANB) = A’ UB’ 3 9ol =i 3= § 39
ThR =T hid &
‘3 gl o AftHer B [ ST ok qYIdl 1 QeSS el # de <
HY=adi o FIETS T Tk 37h b Tl
1 Witge el 21’ g De Morgan & v

e hed 2l
Tg =19 TIfrad De Morgan @ 1@ T @l T @

forelt Tgeoa A% & Al o7 $TR®@ 5N f&fia
fefen <1 wohan & S emepfa 1,10 # wefda 2
TEIRT T TH=TT A o T A’ Hi @Il B 3Tepfa 1.10

/

A
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T o HD TOTEH
1. 9% fm D () AUA =U (i)ANA =6
2.DeMorgansht &\ : (i) (AUB) =A’nB’ (i) (ANnB=A"UB
3. fg-& @9 : (A) =A
4.¢ ARU S Fam : ¢’ =U 3R U = .
3 Tl o1 HeeE oF Sl g TR ST weRen 2

gyATaett 1.5

1. AM @ifse e U={1,2,3,4,5,6,7,8,9},A ={1,2,3,4},B={2, 4,6,8} 3R
C={3,4,56} @ fr=fafea s *ifaa:
()A” (ii)B (i) (AUC) (iv)(AUB)Y (v)(AY) (vi)(B-C)

2. IfU={anb,cdefgh}, @ fFeafafaqd === & TF @ ST
() A={a b, c} (i) B={d e f g}
@) C={ac ¢ g} (iv) D={f,g,h a}

3. UThd HEAeT o SH=dd ohl e 9oad AMd g¢, Hfarad Sq=a4l o
fafau:
() {X:XTF Whd 99 HE& &} (i) { x:XxTh Hreha foom we 2}
(i) {x:xT&N 3 F Tk ¥ P} (V) { X:xXTH ATT T&AT 7}
(v) {x:x 3 @R 5 @ fawfea g ol wh gen 8}

(Vi) {x:xu®H qui o gen g} (Vi) { x:x Tk ol 51 HEewn 8
(viii) {x:x+5=8} (ixX) {x:2x+5=9}
xX) {x:x=>7} (xi) {x:xe N3ﬁ12x+1>10}

4. ag U={1,23,4,56,7,89},A={2 4,68 3R B={23,5 7}, d Feaiua
wiftoe T

() AUBY=A"NB (i (ANBY=A"UB
5. frefafad & ¥ voF & fou Swfa 49 e St
i) AUBY (i) A’NB (i) (A BY (iv) A"UB

6. AM oiifere for foret Toae & feom weft st &1 wg== 9t gq==a U 2l
Ifg AT qft Bl o1 wqeaa @ 0 w9 9 % w0 6009 e 7
A’ 72
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7. frfafaa wem & 9 99H o fau e o = afa:
() AUA =... (i) O’ "A=...
(i) ANA =... (iv) UnA=...

112 < el o Ao iR wdfte W anatfa smawiie weR
Practical Problemson Union and I nter section of Two Sets

B o ITeIEl W eH T WHTEEl o GiHeH, TS a1 i o R # dra ek €
50 STeSs § W o iR % Sied 9 wwfer
FHT YAl Dl WA HEN| TH ATDE § U Al A

U
AT 3T 3T a1l STEArl, S Wil (318 16)
T ot fomar s Q
() = oS fop A ol B ufifta wq== 8 af%

AmB:(b,?ﬁ (ANB)
n(AUB)=n(A)+n(B) (1) ——
AUB® a1 AT ® o1 BY & wXg <Al

o 7 €, Fifh A B =¢. 31: qRomm (1) Tkl 9 giar 2l

(i) =am9w ®9 9 A€ A 3R B uRkfd @g==a &, @n(AUB)=n(A)+n(B)

—n(ANB) - (2
e FIST fF Tg==a A—B, A N B T B—A 3HIH 7 3R H1 GiHeH A UB
€ (3Tpfa 1.11)1 zHfaT

n(AuB) =n(A-B)+n(A nB)+n(B-A)
=n(A-B)+ n(A nB)+n(B-A)+n(A nB)—-n(A nB)
=n(A)+n(B)-n(A NB), s aRom (2) i Feafyd w2l
(i) T: A A, B 3R CuRfqa aq=== €, @
n(AuBuC)=n(A)+n(B)+n(C)-n(A nB)-n(B nC)

-n(AnNnC)+tn(AnB nC) )]

arEd § g9 dEd © R
n(AuBuUC)=nA)+n(BuC)-n[An(BuUC)] [ (2) 51T ]
=n(A)+n(B)+n(C)-n(B nC)-n[A n(BuUC)] [(@sU]

#ifh A N(BUC)=(A NB)U(A NC),ed 9« g € Tk
Nnf[ANn(BuC)]=n(AnB)+tn(ANnC)-n[(AnNnB) n(A nQC)]
=n(AnB)+n(AnNC)-n(AnB nCQC)
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sa: n(AuBuC)=nA)+n(B)+n(C)-n(A nB)-n(B nC)
-n(A nC)+n(A nB nC)
39 yohR R (3) fag gem

SEETUr 23 AR X R Y U wg=d ¥ fF X U Y ¥ 50 eI ®, X H
28 FFH © AN Y H 32 Fo@a B, A X N Y ¥ forae sra9a €72

g fem 2 % n (X UY) =50, n(X) =28

U
nY)=32,n(xNnY)="?

T nXuY)= nX)+nY)=nXAY)H Q

T g €W <Ed ® TR

NXNY)=nX)+n((Y)-n(XuUY) (XAY)
=28+32-50=10
faereua: 7 <fifsw fF n(X A Y) =k TRl 1.12
n(X-=Y) = 28—k, n(Y—X)=32-k (3 1.12 & a7 M@ gN)
A @ 2 fr 50 =n(XuY)=nX=Y)+n(X AY)+n(Y -X)
=(28—K +k+ (32—-K)

3d: k =10.

SEEL0T 24 U foaamed o 20 teames @ S i @1 ifdes! Tg 81 3 9 12 T
e € 3R 4 difqent ik 1o <A 1 YW 21 feha steAe ifae! Te B2

&l UM ST foh M S e1earaehi o1 Geea fefid o6l €, St i 9er © SR P
39 AAIh! k1 G FEfd il 8, S ifaer T &1 56 uvH o e § o7 o
I ‘A’ W Wier qel v ‘3R’ W WIS w1 Hehd fierar €1 gHfeg
n(MUP)=20,n(M)=123R n(MAP)=4
T n(P) I HA e
gom n(MUP)=n(M)+n(P)=n (MNP), & T g0,
20=12+n(P)-4
1 n(P)=12
IAUA 12 SAEAH ! I B
FETETOT 25 35 Toanfefai &t wh wen #, 24 fohehe Qe TEE i © 3R 16 e

T TES F 21 9ok A g faenell 0 O %10 t% T evd W 6
el B fope fereneff fomehe iR wearal <Al Qe 76w €72
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T HM ieTe for fohehe Wor T6E S ol faafelal s wq=ag X €1 |4 wife o
e Wl THE A ool foanfefel o e Y ®1 36 YR X U'Y SA famfde
1 9 €, S HH U HH Toh Yol TEHE B § SR X N Y 3 Tt w1 e
2, S S & Wl W 9EE % 2
e 2 nX)=24,n(Y)=16,n(X UY)=35n(X NY)="?
T nXuY)=nX)+n(Y)=n (X NY), = ¥ g0, e @ H 2|
3= 24+16-n(XNY)
W,  n(X NY)=5
a1orfq 5 faaneff AF Bet G THT w @ €
SEETOT 26 TR WA o 400 foenfeai o6 waeor 100 fomneff ¥ &1 @, 150
foreneff SR =1 W@ 3R 75 Torenefl Yo 9o G A w1 W 9N A6 W S §1 0 S
fof feram faenefl 9 @ Oa =1 W@ 9 ® ol A "R w1 A2
&l HH ety fop U wderr fopy o feenfelei o wqeaa w1 Fefua o 81 qen A
e 1 W G Gl IR B AR 1 W U ol feenfede o wyeea o e s
#1 39 THR n (U) =400, n (A) = 100, n (B) = 150 3 n (A N B) = 75.
AT n (A’nB)=n(AuB)Y)
=n(U)—-n (A uB)
=n(U)-n(A)-n(B) +n (AN B)
=400-100-150 + 75=225
ad: 225 foeneff 3 @ ¥« 1 3R 7 TR H W dd
SETETUT 27 200 FARK R =6 I 9 difed ¥, 39 120 =AfR WA C, 50 At
TRA C,, 3R 30 =afe WA C, 3R C, 3 & & wwifeq gu 2, & 8 =afaat =1
& A ST S gefad g9 @l
() @A C, fog WA C,H &,
(i) A C,fohg WA C ¥ T,
(iii) THEA C, s1eren WEA C,¥ wwifeq gy €|
&1 9 ity fom U, = A 9 difed st o @i ayeed i fetd s g,

A, A C, | guifad =afekral o TH==d I de B, WA C, ¥ wifaq sAfral o
=g 1 el # 2
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T&l W n(U)=200,n(A)=120,n(B)=50d= n(ANB)=30
() feu gu a7 em@ (emehfa 1.13) & &9 s@d & fm

3d: n(A) = n(A-B)+n(AnB)

U
(FifF A—B) 3R A N B 3 ?)
FgaIn(A-B)=n(A)-n(AnB)= Q

A=(A-B)u(AnB).

120-30=90
3F: WA C, fohg WA C, ¥ &l gerifer el (ANB)
1 TEA 90 T TeRfe 1.13

(i) =meRfd 1.13 ¥B = (B-A) U (AN B).
zEfag n(B) = n(B—A)+n(An B) (Fif# A—Bdu A—B HgH 2)
37 n(B-A)=n(B)-n(AnB

=50-30= 20

a1q: WA C, fohg WA C, ¥ 78t wifeq safsai 1 @@ 20 2
(i) T C, el WEA C, ¥ wifoq sAferdl 1 W svefiq

n(AuB)=n(A)+n(B)-n(AnB)
= 120 + 50— 30 = 140.

yyAraet 1.6

gfe X &t Y& u® wg==a € T n (X ) =17, n(Y ) = 23 qen
nN(XuY)=38d n(XNY) I@ SIS

R XAR Y A W g € for X UY H 18, X A8 R Y ¥ 15 31974 &,
qAXNY ¥ foa stama gi?

400 =faa o T o, 250 & qom 200 S 9 G F| frar =t &
qe SIS S el Hehd 22

I SR T AW agema B for SH 21, TH 32 3R SAT # 11 31974 &,
@ SUT H fRad staa =iM?

R X SR Y W ageaa € o X # 40, X UY H 60 R X AY H 10 7@
g, d@ Y ° fha staga g

70 =AfREl o UE H, 37 HIGT, 52 = TGS Hd € AN YAF A A § 9
%0 ¥ HH TH U TES K €, al Thad oAl Bl 3R WE <A hi THS
FW 72
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7. 65 AfE % @qe H, 40 Al fhehe, 3R 10 =afe femche qen 2f@ <l =i
TGS Y §, 9 T safsrt ohaet 2 i wEs S € i forche 1 EI? o
sAfeq 29 1 TEE N €2

8. TH ®HA H, 50 A %, 20 AfF W IR 10 A T iR F A
& AWl w1 a9l ohd 7| foRde safe 39 <1 &) st ¥ 9 9 9§ o H Tk 9
i Fehd &7

fafaer 3ergvor

SarE T 28 fiEn fF w1t “ CATARACT ” o avl fa=id & 21e/i &1 9=ad el
3% “ TRACT” o auifer=d o 31eRi &1 Tq==9 T 2|

&1 M ity o X “CATARACT” & @1erli =1 @q=ed €,
X={CA,TARACT}={CA,TR}

oM fSy o Y “ TRACT” & @1erli 1 @q==d €,
Y={T,RA,C}

Fiifh X 1 Tk 31a9el Y § © a1 Y &1 Yk age X | €, ofd: X =Y

3ETE0T 29 9==d { —1,0,1} o 9+ SUGH=aAl &l g aA=y

el A A={—-1,0, 1} B1 Hg=a A &I 9 SUGg=ad forqd &iE ot sfega = 2 fiea
= ¢ Bl A o T e ATl STEg=ad { —1},{ 0},{ 1} ¥ A% & @Fd o
g9==a { -1,0},{-1,1} {0,1} 21 A o < sTage e ST AT 21 39 TR
A% Tt sTEEsTa 0, { —1},{ 0}.{ 1},{-L O}, {~1, 1} {0, 1} @ {-1,0, 1} &I

sarEvor 30 fag #ivT ff AU B=ANB&H ac@d 2 f5 A=B

7 Il T 3999 ac A, @ ae AUB. Hfh AUB=A N B, 38T
ac A NB. 3d: ac B. 3 YFR Ac B. 38 YR A€ be B, @ be AUB. Fif®
AUB=ANBsaf(t,be ANB. 39 9K be A.3d: B c A 3 A = B.

3ETEY0T 31 9= A, B & fau fag wifs fo
P(ANB)=P(A)NP( B).

%ol H oifSe & X e P(ANB), @ X c ANB. 38faT X e P(A) 92 X e P(B), et
ared g3 fR X e [P(A) N P(B)]. 38 &R P(ANB)c[P(A)NP(B)]. AF wifsa
& Ye [P(A)NP(B)], @ Ye P(A)d Ye P(B), 36 ¥R Yc AR Y c B.
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W Y« A N B, TS arcd € 75 Ye P(A nB), 3@ [P(A)NP(B)]
cP(ANB),3@: P(ANB)=P(A)nP(B).

SETETUT 32 Teh SISIR STEHH T 3 1000 SUuiEet &1 gderor fhar o) giea faran
foF 720 SUERTRT F SR A TUT 450 SRS 7 SR B 9EE fHan SHl SRl i
TGS I ATl SUHNS H AT T F 7?2

o U ofifSy foF U wderor Suseret &1 9= 8, SSA Sudeet & g 2
e SR A wEE fohan oIk T 37 Susiisieti &1 ageea ¢ el Sar B wes foman |
fean € fom,

n(U)=1000,n(S)=720,n( T)=450
34 TR N(SuUT) =n(S)+n(T)-n(SNT)
=720+450-n(SNT)=1170-n(SNT)
e & o n(SUT) sifishan @9 8 91 n (SN T) e €, fohg SUT U,
@ a9 ® 6 n(SUT) <n(U)=1000 | 39 YR n(SU T ) & SAfeemran
A 1000 B1 TERAT N (S T) &1 =[ad 170 B1 o1: <Al Scarel sl 76 HE
el ST T AT F&A 170 T

TEMET0T 33 500 R Hifcieh] § IS8 &t T 9™ T foh 400 AT A TR i &R
@, 200 W B WehR &1 %R o 441 500 @ A 3R B <Ml YehR shi hRI o Aiferesh 9|
1 3 Sl T 7?2

Tl UM eIy for goams fohT 0 SR Aifeshi o1 ggead U, A TR &1 K o Hifciehi
F1 GeT M © 3R B YR &1 %R ok Wifcishl 1 qq==9 S 2|

fem  fF  n(U) =500,n(M)=400,n(S)=2002R n(SnM)=50.
YA n(SuM)=n(S)+n(M)-n(SnM) =200+ 400 - 50 = 550
fohg SUM c U foret @read 2 f6 n(SuM)<n(U).

Iz U forieife ©1 o1a: e siihe wel T 2l

SETET0T 34 ek WelRned § gedid o foy 38, ke ool o foag 15 3iR fhehe
o faT 20 98 YEE fRT MU AR A uesw wme 58 A ol el 3R ke oA
F A el o foae fiyet, @ fea @ R d9 o 9 S-S St wenl o o fiel?

&l UM ofifST f5 F, B den C39 @i o g Frefia e € 5 waen: geam,
dreheard d fohone o faT o faa|




el n(F)=38,n(B)=15n(C)=20, n(FUBUC)=583R n(FNBNC)=3
i n(FuBuUC)=n(F)+n(B)+n(C)-n(FNnB)-n(FNC)-n(BNC)

+ n(FNBn C),

HIPR n(FNB)+n(FNnC)+n(BNnC)=18

3T 1.14 ¥ fGU a9 @ W fo=m Hifs:

Tei a1 Ge €, k! oheel et qe
SheaTe o fo Tesh firet, b @il 1 we €,
fSeht Shael Feara aen ferche & fou 9es faat
AR ¢S @l T HE@ 7, SRl sherel SeeheeTe
don Tomene o fau yees firell dS9 @l &1 §e ©

fSept @il € @l o foiw 9w fiell 3@ ¥R d=n(FN BN C) =38R

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

I a+b+c=9 SfE T A H wew 7, e i g § § < wel - fa

e el

T 1 T fafae gyracit

=

U

F

)’

A

3T 1.14

1. frefefed ageeal § 9 % faus Syagead 8, gde fufg s

A={x:xe R T -8+ 12= 0H TJL HW ol I Trfasw

e x}, B={2,4,6}, C={24,6,8,...},D={6}.

2. 9| Hifve fok frefafed § 9 90s S99 99 © 1 39 B A€ 9§, a1 39

fag wifv =g o €, 9 T seE e

() I xe AdaM Ae B,d xe B
(i) IR A cBaamBeC, @ AecC
(i) K AcBaam BcC,d@ AcC
(iv) aff AgBaam Bz C,@ Az C
(v) af€ xe AT AgB,d xe B
(vi) I AcBde xe¢ B,d xe A

3. WM ST A, B, 3R CUH ¥q==4 & ff AUB=AUCTa ANB=ANC, d

Terse fh B = C.
4. feamu fo frafafea =) gfaey gea 8

() AcB i A-B=0¢ (i) AUB=B (v) AnB=A
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5. femre f& aff AcB, @ C-Bc C-A.
6. WM wifsie f6 P(A)=P(B), fag =ifst fF A=B
7. =gt oft wyeaal Aden Ba fog, 0 78 9 € T

10.
11.

12.

13.

14.

15.

16.

P(A)UP(B)=P(AUB)? 30 SW & 3iifacd sam=ul

=t < ag==ai ATen B & foru fag wifs f,

A=(An B) U(A-B)3RAU(B-A)= (AUB)

Yyeadl o U T YA Heh 95 Swifey

() AU(A NnB)=A (i) An(AUB)=A.

f@emee fF ANB=ANC%H acd B=C 7a9g® €9 T & gl 2

A efifsr fe& A st B @g==a 71 afs fe&dl gq=sa X &= fag
ANX=BnX=¢am AuX=BuX,d fag wifst f& A=B.

(Ferd: A=AN(AUX),B=BN(BuUX) 3R foaor fom &1 yam wifsm)
T T A, B 3R CH[ SifsT d@ifh A N B, B Cael AN C 3Tifier wq=e
& I ANB NC=0.

ot fommer™ o 600 fomnfefai o woeor @ @@ gew for 150 foreneff =m, 225
foraneff =TT qen 100 forneff =M@ iR HiET <A dd €1 T witSe f TR
fomneff =1 @ = did € iR 7 wE 90 2

foenferai o ek we H, 100 faenefl fet, 50 fomneft ofUsh on 25 fomneft <Ml
et skt S € foenfeiat ¥ @ e =t T @ st S @1 9 | w5
fepe ferameff €2

60 T F TEeror | U T TR 25 @R SHER U9 H, 26 S 99ER 99 T, 26
T GHER Y I, 9 W H denm | A, 11 em Hogen T S,
8 TN T a2 | ST 3R 3 i il € THER S ved ®, al freferied s it
() &7 ¥ $9 & GHAER T3 T4 aral & g&

(i) SH-3F Fad TH TUER T Yg alcl ®i TE&A|

T T | 9 T R 21 A SR A, 26 @R IR B, 29 AT IR C TES
#3d 81 A 14 A SR ATl B, 12 WM @R C A A, 14 ST Seag B el
C 3K 8§ AN 11 € SR F1 UHE FLd 21 J1d HIFU ok fohas & Sharel 3018
C &l 783 & €l
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79 1o § gyl O Feifud 9 gersd qRemet oIk afkerett w faer fma m

21 forEer R H= feon 2
¢ TH GU=IE oGS 1 YU GUE Bl 2

T T e w% oft eeed & B €, e g wewn 2l

T IR =g FHEw 2

¢ T Fg=A A 3R B UUF FEdd § A STH qeAd: A F9Td e

¢ TF gg= A TRE TH= B 1 SUHYSIT HEd 2, A A Yo e
B 1 *ff 315 &Il faiIel Gg=9d R o SUGg=d B T

o fordh Tgeag A% o GY=aa A G STEH=El 1 §UE Bl 2

¢ < G A i B 1 GiHeH 1 9t 31a@dl b1 g gl S A1l A
g @B H

¢ < G A R B 1 Gdfss 37 Gt eraeal 1 gy gl © S A 3R B
A A IwafTss I < UgsIg A SR B 1 iR, 5id A e BEHl w9 H @,
37 9ol el 1 9g==a T, S AH ©f fohg B H T w

¢ 5=l g =g AT B& faq, (AUBY =A’NB’@ (AnBY =A"UB’

¢ A% A SR B U@ uRfyd 9ge=a € fF AN B =¢,d,
n(AUB)=n(A)+n(B) 3R
A A "Bz, @
n(AuB)=n(A)+n(B)—n(ANnB)

*
*

Tt gy

ST Iford Georg Cantor (18453 - 1918 %) &! =Mfier Tq==a fagid o
ATERTIT W <1 ST W1 STl €1 S=ad fagia ) S+eh oY 751 1874 % 9
1897 ¥ o 9 o fordlt T § YahIST H 31U 391 S== fagia &1 e
3H THY g I A @, SNX+a, SN 2x+a, Sn3x+ ... 5 ®Y 1 Hrepoifhdrg gof
F A X ® o

18743 794 Tk MY U | I8 YhIv fhan for arcafas demet &1
qUichi % T Teh-Tk Faal B el Tl S Thel ©1 1879% & 3w o ergd
Geadl o fafa=1 TUTEET i I aTel SHeh 3Teh WY T Feh1d g
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Cantor & MY @1 Tk 7 fawam 7fords Richard Dedekind (18313.-
19163%) 7 WIGHE &1 ¥ TWeR fwam AfFT Kronecker (1810-1893 %) =
STIRMAT T==al i, 3H YR ¥ oF o fau {59 R 9RfHaa ag==ai &t fa=n
STl ®, ST AT 1| Teh TR STHA TIfTas Gottlob Frege o wrrsdt =1 waifid
R G=Id T9gId I TN o Il oh €9 § Tqd fha1l 39 999 T |q0i
=4 91 et a=adi oh G=ad oh ARG hl heddl T AU o1l I8
fowam o1 Ififeh Bertand Russell (1872 3.-1970%) & fS=git 1902 3 o
Faarn T At ToeEl o Tead oh ARG i sheddl T foRkiEifad &l s
T 21 39 YR Russell =1 foream feiwifer fiefil Paul R.Halmos = s&ek s
¥ 1ot g ‘Naive Set Theory’ § foran @ for ‘e =&l & @ &z gafed 27|

T 9ft ferieniforal o IRuTmeaEy 9= fagia &1 g SFaRiden
1908% H Erngt Zermelo g1 eRT¥rd feram Ml 1922 o | Abraham Fraenkel
4 T T y=E ot f&=m 1925 % § John Von Neumann = fafidieReor 1
HARTEIG T &9 ¥ T&qa fohan| 8 91K 1937 % # Paul Bernays™ S=irosiTeh
srfrEifasheor wega foham 39 ifEial § guR, Kurt Godel SRT 1940 3 o 31oH
AT | WA fRA T 36 gER & Von Neumann-Bernays (VNB) 12T
Godel-Bernays (GB) &1 @q== fagid ed 2l

T |t wfcEal o SR, Cantor o TH=ad fHgId i I0HH & ok
i | TN TR Sar B orede W SASiehel WU oh AR Geheuad qef
aRomEl i S Ygifae 9§ ¥Ed S 2

( J—

o,



