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'W (Sets) '

/7 . . .
**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 Q{ﬁﬁm (Introduction)

TAIE THT H U oF ST WO WH=ad Wi URehedHl
YR B STl 39 TRebTTAT 1 FIRT 7O kT 9r: geft
SrEEti W B €1 S o1 YA Gt Te el shi qReTi
T o fau feran St @1 i, ST, Wiidehar e o
T H T o I k1 STEYTehdl Tedl B
=g fagia &1 fas™ e s Georg Cantor
(1845-1918) BRI foha T o eptoTfirta Sioft o6 991 i
T hd T IR H=ad ¥ Tgell 9R 9R=™ gaT o1l 39
e H 79 Gead W Gefud o Heldd qRerme iR Georg Cantor
TREaat T e (1845-1918 A.D.)

1.2 9q==a 3R 39eht Fgur (Sets and their Representations)
R Sfter § &H agdl aEq3l o WUE I Wl A €, S q9 hi TEE!, Al H
Wiz, frdre AW ot T § o = fafae e, & we w ¥, Seeond, we
qeAeT 1 G fag3ll o1 WUE, 319y "est &1 §ug onfs foueq:, s0 ffafea
TqIg W =R &3

() 10 9 %7 faumm wd HeA, 1iq 1, 3, 5, 7, 9

(i) 9Rd w1 AfET,

(i) mw&w,w,a,aio,u,

(iv) faf= gR o &,
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(v) FE 210 % 9T PHEE, A, 2, 3, 5 q°A1 7,

(vi) FHRIT x2—5x+6=0,%F TA A, 2 qA 3

T8l &1 ¥ 3Ed ¥ o Swdad yoid Sl ¥ auge 1 U guRenfid wue
79 o1 ° ? T fordht og o Gaiw o g9 g faofa ffyea &9 @ o 996 € fF 9@ 9
T Yod G W € 1ol TEl 21 SE0: g9 e ffvad 9 @ w Thd ? R Fa
T, 9RG A o TR W T #1 gHen fawda T A W wuw ¥ fAfveaey 9 2

B0 e UH e o 9 3R ST 3 ®© €, fen vam it o fage 9
o S @

N : UIehd GEst 1 qH=ad

Z : Uik h1 G

Q : IREa Hemed &1 gg=d

R : Idfas GEstl &1 9ead

Z+ : 97 qUIehl 1 G

Q*: ¥F UREd e 1 qH=IA

R*: ¥F Idfash &Ast &1 Tg=ad

3 foavm aq=aat & fau fruffa Swfaa gdiel &1 =& 29 39 g5 ° fR@
FH @I

Tqh Afafiea fava & die gt foeam s %1 9% T e gg==a
T €, Fifer Faife faed st o ffa s %1 Auke T At ¥ g At
o fou fa=i-fa=t & gena 81 o1@: 98 U guRwiiE ue e 2

37 ‘aEgetl o GURWId GUg’ i g9 Uk TY=99 wed ¢| F8 W g5 frfafed

(i) 9= o foaq o&qe, @@ de1 HSE qEEeE 0% g

(i) T=@ &1 g™ FUS guiHTen % a2 e @ fef| #W e,

S A,B,C,X,Y, Z 3%
(iii) TS ok STEFel 1 SAUSH T % SIS AW g el wd €, 94 4,
b, ¢, x, y, z 3

G g, YT A1 Teh 31999 €, O 80 Hed € 1 ‘g T=ad A | ©'| e
‘m%"W%’?3IT‘ﬁ%’aﬁlﬂ%ﬁaﬂﬁ@mwm“ﬂ(epsilon)”aﬂm
oo ST 1 o7d: ¥W w OA faed B Ak b, gq=sa AT oage T 7, 9@ 79 b
DA fored & 3Rk 58 “pogead AW &1 2" 1ad 2|

T YRR SIS e oF @R o W= Vor w9y H ¢ OV isg » OV, 58t
YHR H&A 30 o AT UGSl o §=ad P& faw, 30 P f&g 150°P.
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(M)

et Teea 1 ety w6 ®1 Q1 farEr €

() TR A GRUiEg w9

(i) TH==a fmin §9

U &9 H, 9= o Gl Tgal bl Yeag fhan S €, sToa i, T T

q, ard-form g0 g foFan S @ @R 39 Gt 1 U Hed s & Hw

forad €1 Sareoned, 7 @ F1 weft g9 o[ quiichl o geaa 1 9ui I w9 H

{2,4,6} g1 feran < 21 forddt Tqeaa 1 IR &9 ° =BG #0 & |/ IR

(a) FEA 42 w1 famfsa & o 9 9pd G@Ael w1 9qead
{1,2,3,6,7,14,21,42} ®1

(b) 3TUSH gufaren o Gt W 1 WL {q, e, i, 0, u} €

(c) Towm reha Gt &1 gq==a {1,3,5,...} €1 3id & fag, fomet gen 6=
Tt €, I% Saad § R 3 faue gemet w1 g siade

e FIT & IR T F 76l 1 Gigg FH H STk HH H Hed & 2l 21 T

YehR SYge W= i {1,3,7,21,2,6, 14, 429 9=f¥ia X Tehd €

¢ A T AT fo T o Ueel & ¥ fored o Foreht svepr
1 GHE: N T fored €, eterfd, e eteEd g @ e g 21 e ok
faw w5 ‘SCHOOL’ ® Woeri &R} =1 @q==™ { S, C, H, O, L} @

(i) Tg=e T &9 °, fordl T o G4t el °§ Tk Farts [UrEH el @ S

TH=g O 1R ok R stoad | &l B €1 S0 9= {a, e, i, 0, u} H
ol eraal ¥ weh Tdfe ured € fF 3T @ ek Stedd ST afren 1w
TR ? 3R 39 TUHH el S 3T S1eR Tl B

30 W==d & V ¥ Tefid # gy ed faad § o,

V = {x : x S oA % TH @R 2}

el M < =Ry for forel weea o sre@El 19U S o e BH e

1 WA A €, (x o T W R o= welteh b1 off WA TR ST Wkl €, S, 278K
y, z 3TM&I) TSEeh ST ek 1 fog “:" forad € s o fog & % 9q==a &

el o fafere qued @i forad € SR R Hqol e i Heel wiew { ) o fiw

ford &1 e V o SR 9 i ffafEad YR § uel S €, |l x 1 aeeE
el x AU ST 1 T @y Bl
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79 i | g 1 WA ot x 1 qgeaa” & Ty iR e w1 g f Sl
x' o fau fran S B1 SR % fo
A= {x:xTH Yihd H&M € 3R 3<x< 10} * FreAfaiad v 9 75d € -
“geft x 1 T, SRl x T Wihd &A1 ® SR x,3 3R 10 % o= H 21 o1 g
45678 3R 9 A= A ok EFd B

Mg B SW (a), (b) 3R (¢) W WX &9 ¥ afvla qq==ai &l HA: A, B, C ¥ Fehe
X, A, B IR C o1 wq==g fmio w9 o, frefafad wer 9 off frefua fman s g
2l

A= {x:x T Yhd G& & S G 42 i faufea et 2}

B = {y:y Sish Soidmen &1 % @R 8}

C={Z:ZWWWH@T%}

SETECOT 1 FHIH 2+ x —2 =0 T 9=ad =X &9 7 faf@y)

T USd HHIRUT 39 YR o s HeRdl ®,
(x—1) (x+2)=0, 3 x=1,-2

Id: e THIHIU 1 Bl HEed URH ®Y § W YHR for@l ST Hehar € {1, - 2.
SETETUT 2 TH=AT {x: x Th o7 qUeh & 3R x? <40} H TR &9 ¥ fafemy)

761 1,2,3,4,5, 3R 6 e gl € e {1,2,3,4,5,6) 0 99w & I &Y

SETE0T 39g=d A= {1,4,9,16,25,...} & 9g=a fHi &9 ¥ fafau

T HYeEd Al g9 39 YR fora wehd €,

A= {x:x U Wihd GEA &I a1 B}
foeheqd: 39 39 YR ot forg wehd ®,

A={x:x=n{3ﬁneN}
SETE0T 4 = {%%,%,%%,g}ﬁwﬁﬂhmﬁﬁf@m
&1 B9 @A ® fop f&U U Wyeem o Yoleh ST 1 3991 SHeh e W | %W Tl T
off for o791 UH Wehd W@ ¥ S | W URY EER SR Tk 9 ek il St €
R 6 9 fer T 21 ora: ggeea e w9 A 3@ 39 R foad €,

{x:x:n’j_l,n,@?mmé?ﬁ? 131’136}
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SETETOT 5978 AR U= &9 H Fiid Yieh TH=a4 1 35 3R F=a4 0 &9 § afvfq

W@WWW:
() {P,R,LN,C,A, L} (a) {x:xTh ©7 qulih & AT 18 &1 WISTh €}
i) {0} (b) {x:xTH Uik § 3R x2—9 =0}
(i) {1,2,3,6,9,18}  (c) {x:xTH ik & 3 x+1=1}
(iv) {3,-3} (d) {x:x ¥ PRINCIPAL %1 T 3R T}

&l dfh (d) H, w155 PRINCIPALH 9 3181 € 3R & 27eR P 3¥R [ i TR €8 €,
37d: (i) 1 9 fHeM () @ 2iar 81 3 YR (i) 1 & M (¢) 9 2ia 7, it
xt+1l=1 a8 fh x=0 7@ ft 6, 1, 2,3, 6,9 3 18 & ¥ Y& 18 I
qISTeh €, AT (iii) 1 FEl M (o) @ &ran 21 3fd § -9 =031 x=3,-3 3
TEfAT (iv) 1 & fHer (b) @ Biar €1

et 1.1

1. Trefafaa § &8 9 == €2 o1 I 6 St gasu|
(i) J3eR ¥ URY M aral 99 o 9t Wl 1 HUE|
(i) 9Rd °h 6 Ha9 3Tk Gfaamemelt o@ehi &1 |9UE|
(i) fova o T IR Focdrsl w1 UG
(iv) ST9eh! hefl o et dctehl H1 UL
(v) 100 § Y9 9 Urehd @A H1 GUB|
(vi) @ YHER g fafEad Y=l 1 9Ug|
(vii) |t F9 qUiishl 1 T
(vil) 9 TA™ H T alel YAl 1 TUEI
(ix) fova o wed Afus e ekl &1 HIE|
2. WM ST A={1,2,3,4,5,6}, G M ¥ S0P TWiEk e Ul ¢ 9k
G 5...A (i) 8...A i) 0...A
(iv) 4...A v) 2...A (vi) 10...A
3. fr=fafas ag==ai & I w9 ¥ fafau:
(1) A={x:xQT=FTTW%3ﬁT—3<x<7}
(i) B={x:xT&M 6 U FH Uk Uhd & T}
(ii)) C={x:x T FHl Ht TE Wopa Hem 2 fowes it 1 AHat § 2
(iv) D= {x:x T 19T & € W G 60 i Aeh 2}
(v) E=TRIGONOMETRY ¥& o Ul 31 1 qH=aA
(vi) F=BETTER 3% o q+fl & &1 9=aA
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4. TAfafeq aq=== = 9q== i ®9 § =@ sifag:
() (3,6,9,12) (i) {248,1632) iy (5,25, 125,625}
(iv) {2,4,6,...} (v) {1,4)9,...100}
5. frefafed ageaai & 9t sael (Few) & gEias R
() A= {x:x Tk fauq qrha Ge 8}

(i) B={x:xTH qui® ¢, —%<x<%}

(i) C={x:xTH qulieh €,x? <4}
(iv) D= {x:x, LOYAL 9% &1 T% 37N ¢}
v) E={x:xﬁ%®ﬁwm%,ﬁ'ﬂﬁ3lﬁ?ﬁ@ﬁ%}
(vi) F={x:x ISt auidmen &1 Tk =45 B, S kW U8 STl €} |
6. =T R UL ¥ ¥ fafea iR < iR gyeea i &9 & afvfa ag=m 1 92
ﬁlﬂ'l’*lﬁlﬁﬁ"lz

() {1,2,3,6} (a) {x:x T 19T H&A € AR 6 1 W B
() {2,3} (b) {x:xTE10 ¥ %4 T faud g g 2}
(i) {M,ATHELCS! (c) {x:xT% Wihd T&A & 3R 6 I ASh 8}
(v) {1,3,5,7,9} (d) {x:x MATHEMATICS ¥ &1 T% 78R 2} |

1.3 Rad @q=d (The Empty Set)
=g A= { x:x FRG THa &1 FHam XIH oo wh faanef @)

B9 3H TR H S B e X1 H Teaa faenfe s fim o 3Tt gen I
F Hehd B F: GYEI A o SEFedl &1 Ge dibg 2

3@ e fa@ ¥g==a B W fa=ur sifaa:

B={x:xodum § %en X qen XIaH § e fonedt 2

0 3T € for we famnefl ww we <A wansti X qen X1 H e1emad T T Tehd
21 od: gy==a B H 1 f e @l 2

aftarer 1 Tk g s weh ot s e g ?, Rem a1 9 e
FHEA €| T8 TR o STHR B Uk R qqead € 5 & A & o gq=aa e
2 e wq=ag &1 udieh ¢ stwen { ) 4 wERfd @ 2
B e o Tl & B9 SEE ] ® &
() A AT & A= {x:1<x<2, xTH Whd G 8} 78 A e qqea
2, FifF 1 3R 2 o "eA HIE Wehd G T Bl 2
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(i) B={x:x—2=023IR x Tk e Gen 8}. 7 B e ageea 8, s e
X2—2=0, x o fw& ot w" o 9 G T e 2
(i) C={x:xTeM 2 ¥ s T T A9 &N 8} o C o wq=a €,
Hifeh ohae G&AT 2 € TH AT HE T
(iv) D={x:x*=4 xfaum 2}. @ D fioa uqeag 2, #ifd wfiexw
x}=4, x o fopdt foum o= 9 wqe & g
1.4 uftfie of s AH¥=d (Finite and Infinite Sets)
uH itsie fe A= {1,2,3,4,5), B=1{a b cde g}
el C = {38 9na fova o fafq= 9 o @ ot 9o}
TH @A € foh A™ 59999 § SR BH 6 o7@9a 81 C W fope rg@e €7 S T o
g % C o orogal =t e o 91 T T, fhg 9% Tk Wiehd wew ¥, S 9gd a€!
g Tl 21 Rl ggeem S o oremdl ki HEm W wHR ATy gyeed o fae
el i GEM 9 € SR T w9 Ydih p (S) gN WeRid #%d 21 A p (S) TH Wieha
e 2, df S Uw onfied aRifaa "gesa eiar 21
EY Wiehd TEmetl & Tq=ed N R foeR | eq 3@d € 56 Sq=ed o fadi
o1 G Hifha TE1 8, it qrehd GEemsl w1 g SEifid el €1 39 YR g9 Hed
& T Wieha Wemel &1 e U STufifia geEE el §1 SUgsd e A, B A
C it wq== € 3R n(A) =5, n(B) = 5 3R n(C) = =g Hifha we|

afterer 2 U e, S R © ereren frwer sl i wen Fivea g @, uRfia
TH=g HEAM T, I Y=g AGRTHa Y=o Feard 2

3T B I[EON W fo=m &l

() afc W awe o &l o1 gqeag ©, @ W akfid 2l

(i) HH ifSIT fof S, THeRTOT x2-16 =0 o Bell &1 Tq==a 8, al S IRfHa 2l

(i) AF offsu fF G, fedt Y@ w fom @t foged =1 @q=a 2, @ G

srafifia B

o &H Rl T o U w9 ° fefid w5 €, a9 80 SH gq=ad & g
ol H HISE { ) oh iR fomd €1 et srafifaa gge=a & weft sreal 6
FIEH { ) AR foramr gwa € 2, Fife W gq=ag & feudl %1 ge difrd
&l Bt 21 37d: en TrEt SraRfid T 1 YR &9 ° Yehe i o foIT 3&@eh A
Y ¥ 3o fedl i forad 7, foog SH 9= &1 GE T 8 Hoh 3R qaraid
f g @ 2
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IR, {1,2,3 ...} Wipbd Wt # W= €, {1,3,5,7, ...} oo wea
st &1 9= © SR {...-3,-2,-1,0,1,2,3,...} qUlishl 1 G==d B1 A Gt
T IR B

= frorott | Tt sTafifd S 1 A TR w9 § TR R S et 1 3
o eI aredferss H@metl o TH=ag 19U 36 ®9 § &l A <1 Wehel €, Fifeh
TH WA o SrEddl 1 g G99 Ui (wiiEE) & e B
TR 6 SR frAfafed SYeEl § # uReE § ek @ emRfm %
() {x:xONB3R (x-1)(x-2)=0}
(i) {x:xON R x2 =4}
(i) {x:xONB3R 2x—1=0}
(iv) {x:xON 3R x T 39T Ge 8}
(v) {x:xDNEvﬁ'{xT%TW%}
gl () 9S9 9= = {1,2}. o%d: T€ R B
(i) 9S9 T = {2}, ord: gg ufifia
(i) I<T GH=EE = . o7 Tg R B
(iv) T&a gon wq=ag |eft A9 SEmsl % gy € SR it AT st
1 TSI 3 €; 31: YS9 Gq=ad ST9RfHd 2l
(v) Hifr foom qrepd Head ed §, 31d: 9S9 9q=ad Saifha 2|
1.5 WA "9==d (Equal Sets)
T fu Tu wq=EEl A SR B, W, 9f€ A %1 Yok er@dd B w1 off e7eFd ® qel B
Tk Tadd A 1 ot 3eEd €, A Ugeea A 3R B, GHM hedd €1 Tseddn <Hi
Tl § qed: W SEgd e 8l
aftarer 3 T Ggesa A 3R B UUF dedd €, A% I8 dedd: §HM oEdd &
3R &0 fer@d € A = B, 37901 9= 1AM Fead ¢ 3R ed forad € A #B.
(i) =M offs fF A={1,2,3,4} IRB={3,1,4,2}. 9 A=B.
(i) W ST R A, 6 9 FH 9T F&AA 991 P, 30 °h 9T UHES]
e €1 T § b W A 3R PEAE €, it ohed 2, 3 3R 5 €
TEA 30 & AYA [UES € SR 6 ¥ HH off 2
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afe foFelt T % Tk A Th W Ak STeEet S TRER Bt g,
Tee SEedl Tel ¢SSRl o Ty weed A= {1,2,3} IR B=1{2,2,1,3,3} TAH
g, Fiifeh A1 Yoieh 31a9d BH © 3R gHen faeim off 91 21 36t Ror 29 A ferelt
T 1 U HId EI SEeh el 1 TG Tl A 2

SETET0T 7 G9H 9=l o I Sieu, A% UE HIE g €, SR HR0 off Saarey:
A= {0}, B={x:x>153R x<5},
C={x:x-5=01}, D= {x:x?=25},

E={x:x G0 x2—2x—15=07FH Tk &7 QUi T &}.

T ME 0 e AR 0 @q=adl B, C, D 3R E, & & frell & off 7ef 2, or@: A= B,

A#C,A=D,A=E.

Fifeh B = ¢ fobq IR &g gq==a o &1 21

Ad: B C,B=D da B #E.

C={5Tg -5 eD,ggdfaiq C=D

Tl Fifeh E={5},C=E,D={-5,5} 3R E= {5}, 3@: D = E.

TH YR GHF Al 61 I shae C el E 7|

SETETT 8 TeAfelEd Seeg I § 9 A W WHE €2 S SW o A Sy
() X, ¥ “ALLOY” o 18RI &1 9=ad e B, ¥ “LOYAL” o 37&W &l

HH==4|
() A= {n:neZTM n?<4} 3R B={x:x e RAA x2—3x+2=0}.

g () T X={A,L,L,0,Y},B={L,0,Y,A,L}.2m: X 3R BUAH Fq==
&, ifen Terell T=er o Sfe@dl i TR o qYead d<ordl Tel ¢l 3d:
X=1{A,L,0,Y} =B

(i) A={-2,-1,0,1,2}, B={1,2}. 5 0 e A3IR 0 ¢ B, s@feTw A3 B
o e €

gy-Taet 1.2

1. Trfafea & @ w9 9 foa aq==a o S35 ©?2
(i) 2 9 9F foaom reha wene &1 q=a|
(i) TW AT G&AA ®1 Tl
(i) {x:x Tk JIFd TG T, x <5 R W & ;WA x>7 )
(v) {y:y fFet ot < T e %1 swafts fag @)
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1.6

Tfora

. Trefafed au==ai & @ ®F 9RfEd iR i el &2

(i) =9 o TEH H1 T

i) {1,2,3,...)

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

(iv) 100 ¥ S ¥ qUliehl 1 F==d|
(v) 99 | B AYSH YUl 1 Tl

. Tt aq==ei § 9 Yoieh o folq o=y o i ufifid © @ik s eufifia 22

(i) x-318 o HHIR W@stl &1 ==l

(i) TS FoidTen o 1Rl w1 Y=

(i) =7 HEmet w1 gg=F S 5 o [N

(iv) et | @A a1el S 1 el

(v) 7a 63 (0,0) ¥ 8 R I ad Fal 1 Tl
ffafad & aqemsy fh A=B @ @12 T 8:

i) A={ab,c,d} B={d, c,b,a}
(i) A={4,8,12,16} B=1{8,4,16,18}
(i) A=1{2,4,6,8,10} B={x:xTH 7 qulieh ¥ 3R x <10}

(iv) A= {x:x T & 10 & Tk TN 2}, B = {10, 15, 20, 25,30, ...}
711 Frefefad ggeea g gaE €2 SR 9fed SaRul
() A=1{2,3}, B= {x:x®HHW X2+ 5x +6=07% T% & &}
(i) A={x:x¥E ‘FOLLOW’ I T&% 3R ¢}

B={y:y ¥ ‘WOLF’ & T# &R 2}
= QU gU o=l | 9 UM Sedl 1 99 Shifad:
A=1{2,4,812}, B={1,2,3,4}, C=1{4,8,12,14}, D=1{3,1,4,2},

E={-1,1}, F=1{0,a}, G={l,-1}, H={0,1}
SUaYeed. (Subsets)

I feu ==l W fo=r wifT:
X = 3T9eh foame™ of [t foenfei 1 wg==,
Y = Suehl hefl oh |l fonfea =1 s
&1 @ € o Y 1 e fede, X o1 off Uk oreed €, €9 hed € TR Y, X

Teh SUETEE § X 1 Ueh SUEH= €, Wdiehl § X < Y §R Yehe &id B | Teiteh =, her
‘U IETEEE B, e fafdtde §' o Ty W e 2l

Reprint 2026-27



g 11

uftarer 4 9fk gg=Ia A 1 Y% T9gd, 9g=ad B 1 i Tk f9@d €, df A, B
SUHTET FEa
T IR H, ACB, IR 5@ & g € A, ¢ € B. IgH1 Tl ‘=, for@an o7ed
‘qred ©' B ], 1 A gaureies el ©1 39 Ydish 1 AN Y ok, B9 SUeqad
1 IRA 39 YR fora wend :
AcB 3T acA=aecB
TH ST U 1 56 TR UG €, “A, B 1 Th SUHTEE §, A€ 39 e I,
fF o, A T FoFe © 99 § % o, BH1 ft U foga 21 4 A, B & TH
IueEg E €, o g9 fored € TR Az B |
Tl e <1 ey foh Al B, %1 W= e oh faiu sheiel W T SAEYTE ©
fh A1 9% of9@d B © 21 7€ G9d € foh B 1 Y% o@dd A W @ A1 7 7l AR
U1 Bl € T B o1 9o 31o@d A | oft 8, @ BC A 39 391 H, A 3R B 90 =
g a3l 3H JhR A B 3R B c A<:>A=B,Tf|%5f ‘o' fgan areqd (two way
implications) o T cften 2 IR 58 9r: ‘afk 3R e A’ T&d & qen g o “iff
o 21
R ¥ frwd et @ fF 9% 9U=sa wEn H1 SuOgsEd €, Sfeiq
Ac A | IfF o 9= ¢ ¥ HIE fead TEl gl ® o7d: eH 39 o 9 gend € &%
¢ e T 1 U SUGHSET ¢l 31d B9 D SAel R foER i
() TRTa Temstt &1 9q==ag Q, ardias dedsl o WH=ad R &1 TH
IuEeEd © 3R g9 faed € fF Q <R
(i) A A, TEA 56 % G WISTRI 1 = B IR B, G& 56 o G 94
ST o1 T €, dl B, A 1 Uh SUHT=ST € 3R 89 foed © % B
c A.
(i) o AT R A={1,3,5} 3R B={x:x T 6 U FH T 09 qehd
H@T%}FﬁAcBHWBcA,W:A=B
(iv) W ST 6 A={a eio ul I B={ab c d.a A BH Th
Sugge € ® qe1 B ot A w1 Sqaq=g e 2
M oifsT f&F A 3R B 9g=sg 21 Ak Ac Bdem A=B,d A, B Sfera
SUHTETE FEA € X B, A 1 AT eed sealdl g1 3areoned —
A=1{1,2,3},B={1,2,3,4} & &% Sfua STeq==d 2|
Ift g==a AH Shadl T 7999 @, 9 0 38 TF Uehel Ao Fad &1 37a:
{a} T THA 9= B
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SEET 9 e e TeEl W faeR S
¢,A={1,3}, B={1,59}, C={1,3,5,7,9}.
Tk eI g o e el YAl < el ¢ IRy
i ¢...B (i) A...B (i) A...C (v) B...C

g1 (i) ¢c B, e ¢ T TH==IT H1 STEH=T el 8
(i) AgBifH 3 AR 3¢B
(i) AcCHifeh 1,3 cATA 1,3 C
(iv) B < C #ifsh B =1 Yok 31@9d C | ot B

FETETOT 10 HH AT A= {a, e, i, 0,u},B={a, b, ¢, d}. ¥ A, BH Tk TG
22 F& (F?2)| F A, B U q=A &2 Tl (F?)

SEEI0T 11 HE ofST A, B 3R C i g™ €1 9 A e BAI B C, df &1 a8
Ta T fF AcC? ik 761 o & Ssew §ifsu

g0 HA oS fF A= {1}, B = {{1},2} 3R C = {{1},2, 3} Tq==aa1 Iel
AeBHifF A={1)TN BcC TI 81 Ry Ac CHifH 1 e AR 1 ¢ C.

e HIfST o Tl T=e &1 T 31699 SH G99 1 STGH=9d &l 8 Hehdl 2|

1.6.1 arEIfas GETell & WH==d o& SUGYed
ST o SR 1.6 W T 2ial ® o @g=9a R o 9gd | Hewqul sudq=ad €1 3

Y P9 o W W A9 3 ®W
Iehd WA w1 W= N ={1,2,3,4,5,...}
quifehl T Tz Z=1{.,-3,-2,-1,0,1,2,3, ...}

IREE Herel 1 9=l Q={x:x=§,p,qe 270 g+ 0}, 5! 39

“Qwﬂaﬂmaﬁxwwww%ﬁﬁxwwg,a%w%,aﬁpaﬁi

T ¥ SR g T R QF s H s (R —? G0 e

%),%,3% m%@sﬂmmmm% sin —1—31 .
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srafieE St w1 e, T8 T, 9 Fefd = €, 99 o arfas gemed (i
et &l BEwt) U et s ar 2l

3d: T={x: xe R3Rx ¢ Q} =R—Q 7l ¢ q:ft arafaes Head s i
TR T o W= H [, /5 o enfE wfmfaa ©

T W= o T D W FaY 39 TN ;

NcZcQQcR TcR NzT.

1.6.2 a0t R & SUAg el & ®YT H (Interval as subsets of R) AF TfoC T
a, b e R g < b. 79 Irfaeh Gt &1 Ggead {y:a <y < b} Tk foga Faa
FEA 8 3R TdAH (a, b) R F1EAT B B1 0 3R bk <t feorg @eft foig 5@ e
T T § W ¢ 3R b 39 FRA § T e 2l

Ie e o of@ fog off 3 € ¥9d (S]) ofWa wead € iR Uik
[a b] g Trefd g 21 of: [a, b]={x:a<x<b}

T el & S Tk 3 g WA 3R g W gl B

[a,b)={x:a<x<b},a¥ b T Tk el A ¢, TG ¢ fafde & fohg b
qafsid 2|

(ab]={x:a<x< b}a¥ b T Th GeTl A &, forad p witAfera 2 foig
amﬁﬁél

T Tohdl GRI ATfas WEAsl oF U=ad o SUHHeadl oh Sooid & &l Th
depfeuss fafy fierdt €1 S & fog, afs A=(-3,5) @R B=[-7,9],a AcB.
TH= [ 0, oo) UG STAfIh SN % GHead | <Al ®, @ik (- oo, 0 ) RO
Irdfas NS o GH=Id I U Bl (—o0, 0 ), — 0 ¥ oo dh foEgd @1 4
Feiferd aTedeen HEAST o WHeEd S WSl il 2

IRfaeh W@ W R o ITHH=adl o €9 § Afvid ITge auall bl Teptd 1.1
ﬁ??rf&nw%z

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

O O L @ @ O O @

a b a b a b a b
3TTeRfd 1.1

Tel & o 2 € TR U ofa o o o™ wen W e fag e €
IO, ad W= {x - x € R:—5<x<7} &l A®dA (-5,7] €9 ° for@ qahd
& 1 A [-3, 5) i e T 9 H {x:-3< x< 5} g for@ "end €1 wEm
(b —a) T T (a, b), [a, b], [a, b) TN (a, b] § ¥ foret &1 ot ool wed 2|
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1.7 wrdfieh =g (Universal Set)
g fondt foeie weed o g U MR G=E & STagel SR STEH=aEl R foeER
T gl €, S fop S| fowiw weel o wfien g ©1 S & fau, gen-yonedt
AT AT GHI TH Wiehd HEe & qead 3R SUeh SyHq=aAl ¥ &4 el €, 59
T FeEsTl 1 TH=IE, TH HEAsl 1 U9 S| I8 SMHRYd 9= ' WrdfIeh
Weerd’ el 21 et qead %l 9 Wik U S el wd © SR 56
ITEH=El & AW A, B, C, 3 I

IR, qUTiehi oh W= Z o fore, 9w Sensti &1 9= Q, Ush WA
T Bl Wehdl €, 91 Sdfaeh Heel %1 =g R 9 U Wi qeed gl Gehdl
21 Th 1 IR A T SHHES e o fau fove o g Hid 1 gee,
s TH=ad gl

yy-Taet 1.3

1. o @ ¥ gdfieh < ¢ &l R F F&l HYIT IR

(M)
(iii)

(iv)

V)

(vi)

(vii)

(23,4} ... {1,2,3,45} (i) {aboc}.. {boecd}
{x : x 3T9eh Tereer™ 1 shen X1t Ueh foremefl @), .. {x:x ek fommem™
e fereneff 21

(x:x THE guaer § feord W 99 @) .. {x:x T HHH GHAA § o9 @
fSraent B 1 3o 21}

{x:x Toreht Taer o oo b SIS B) ... (o x TR wmaw o frea w
I B

o x TRl uaet o feord sk @Herg B9t ©) ... o x ToRE THaet o feom
T I T

{x:x Th G0 Whd G& B} ... {x:x Th qUi% &}

). Sifau for fefafed w99 9@ © Y@ 9799 o

(i)
(i)
(i)
(iv)
W)
(vi)

{a,b}z{bca}

{a,e}c{x:x&ﬁﬁﬂ“ﬁwm@w%}

{1,2,3}c{1,3,5}

{a} < {ab c}

{a} e€f{a b c}

{X:x H& 6 9 HH Th TH Wihd & 8}  {x:x Th Wehd & &,
St "@m 36 @ fafea s 2
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. UE it TR A={1,2,{3,4},5} | FrefefEa § 9 A @ wed W@l e @
3R 12

(i) {3,4}cA (i) {3,4} €A (i) {{3,4}}c A

(iv) 1eA (v) 1cAW){l,2,5}c A

(vii) {1,2,5} €A (vii) {1,2,3}c A

(ix) ¢cA x) ¢ A xi) {¢p} < A
. fr=afaftea aq==ai & af stag=aa fafau:

(i) {a} (i) {a, b} @) {1,2,3}  (iv) o
. Trfafed =1 sfqua w9 4 fafew:

(i) {x:xeR, -4<x<6} (i) {x:xeR —-12<x<-10}

() {x:xeR 0<x<7} (iv) {x:xeR,3<x<4}

. fr=fafed et & aq==a fmin w1 ¥ fafau:

(i) (-3,0) (i) [6,12] (i) (6,12]  (iv) [-23,5)

. Trafafad o 9 yoie o T o siF-" Wb Sqeed yEifad Hl?

(i) THHIT FAqsi &1 =l (i) THfgamg s 1 w==a|

. "gEEE A= {1,3,5},B={2,4,6} AR C={0,2,4,6,8} ¥&x €| 7 A Tq==r
A, B3R C o foru frefafaa o @ & @1 (F) deifes g fog s gehd ©72
(1 {0,1,2,3,4,5,6} @) o

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

1.8 a9 3@ (Venn Diagrams)

Tl o S AR Heel 1 sl gR1 Frefud fRe 1w @ 9= 9O ama
Ed 81 o 3TR@ 1 A US| ThITE John Venn (1834 $o— 1883 o) o M W 1@l
T B 37 NG W S SR €% ok WHEG: o9 Bid ¢ el Wiaten ST il W
T A 5 3N SHeh SUEH=EAl i U g9 gl eI i 2l

ot o 3@ o Gyl o STedl i Sk foey gy o o s @ o
aMepfa 1.2 R 1.3 ¥
U

U
o] o]
5
o9 *9
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geld 1 Rt 128 U= {1,2,3, ..., 10} T Gdfs qq==d € 3R A= {2,4,6,8,10}

ST Th ST €,

Tl 2 IR 137, U={1,2,3,..., 10} T Gl gg==d 2, f5eh A= {2,4,6,8,10}
3R B = {4, 6} STHT=E & 3 B A.

IS oA TRl T faegd T ST < g1 Gyl o itTe, Fafs iR SR
R fo=m &
1.9 HY==r W GWiRATd (Operations on Sets)
feell weneti o en U@ ek € foF Tt W A, $fay, on iR 9 i wieard e
bR HO= 1 St €1 378 o Yeieh Giehan b1 < weel W Hu= feman e e, e
T o1 T I g2 ot 3SRl o fau & gemet 5 SR 13 W A i Gk qo
FH 9 e Fe 18 U Bl €1 A Femsd 5 iR 13 W e &1 Gfiha o &
W EH W 65 W et 21 3 bR, e U wfiward €, foent € wgeadl W Hu
FH 9, Tk 3 GH=Id o W1 21 376 BH Hgeudl R e ol & Gihast wi
e 3 3R S TUrEl 1 St w1 Jel W SIH g9 gl %1 Sooid faRd
HEfeh TH=ad o SYSg=adl o €9 ° &

1.9.1 @g=erdl @l @AerT (Union of sets) A i i A 3R B #IE < 99==4 T
A 3R B %1 Qi 9 9q==a ¢ f5ad A & @ft eagal & @y B & off g sread
g, e IAfTe staFal i shael Uk aR fa@n T g Wik ‘U’ 1 9o afer i
foreftd e o fore feren S 21 Weltertenes &9 4§ 89 A U B forad € 3R 28 “A gftrer
B’ &d I

SETET0T 12 UH ST R A={2,4,6,8} IR B={6,8, 10, 12}. AU B[ ®ifsu|
FABH @A € R AUB ={2,4,6,8, 10, 12}

e HifT fF AU B faed a9g IwafTs e@dd 6 3R 8 1 shad Th oR
o 2l
W%TUT131=IHF'ﬂ1\G|'Q1%FA={a,e,i,0,u}3ﬁ'{B={a,i,u}.Wﬁﬁ
AUB=A.

T HEAAMAUB={qa ¢ 10 u}=A.
79 ST @ W g © T R wgeea A o SEe Y=g B W
aftge Tq=a9 A @ gia1 2, 31eifq afs B A, @ AUB=A.

SETET0T 14 9 efifeie foh X = (9, a1, e7her} sell X1 o foenfef=i =1 5t fommes
I ER A9 | ¥, U G 21 A ooy fm Y = (e, Sfae, i) wen X1
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feranfefat =1, St faamera =t wea dW ® ®, w 9geud B X 0 Y 9 FifSe 3k 3
=93 i A HIfST

T gl X OY = {Tm, T, eeher, Sfae, o). 7€ wen X1 S ot
e B, S A1l T i ekt S ® 91 e | | € A < S | R
3d: TH < HeEAl o GiHeH %1 RET 39 YRR Y Fehd €
it 5 < gYEEEl A SR B WitHer gq=ad, o8 qq=ad @ foed o guft e
MM d ARE A B HE (I el i wiwmfer
T L S A | €) | Telteheneh &9 | 89 fored § v
ﬁADB={x:xDA2ﬂxDB}%I

T Tl o Wi i eTepfa 1.4 § fe@mg
T o @ § yefifa fan S weRdn B

amepfa 1.4 o s™ifea 9 A O B &1 ysifd AUB
Hl 2l TR 1.4
qftwe i wishar o /B TuTem: )

() AOB =BOA (hd fafma fzm)

(i) (AOB)OC=A0(BOC)

GIEERRERE)

(i) AD@=A (qeemeh Taw, @ HfsHan O 1 doemeh 37e7d ©)

(iv) AOA =A GURERERLE))

(vy UOA =U (U =1 T
1.9.2 'Fﬂgﬁ?ﬁ T G55 (Intersection of sets) A=A A 3R B &1 Fdfs 37 |+ft
el 1 T=EE €, S A SR B g1 ° S9ARTS @1 Wl ‘T TN HelTS 6
frefud o & fau fran ST 1 9= A 3R B 1 dftss 7 qsft stareal o1 g
2, S A @R B Tl # 8i| Tdiishiedes &9 ¥ &9 forad € o
AnB={x: xOA3R x[OB}

SETETOT 15 SEEAT 12 o W= A IR B W fa=R #IfSul A n B 9 sifsw)

T BH 2Wd © T hael 6 3R 8 & UH 37ed & S A 3R B 3 § Swafts ®1 o1
AnB={6,8}

SETETOT 16 IS 14 o Gead X 3R Y W fomr #ifew X n Y 9 sife)

Tel B9 @A © Sad ‘A’ & U TE UE o ©, S M § SvarTs ®1 ST
X n'Y = {Ifam
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SEETOT 17 HA ofifee R A={1,2,3,4,5,6,7,8,9,10} 3R B={2,3,5,7}
A N B[ HIfST 3R 39 YR @@=y f A n B=B.

A BATEI e fF AnB=1{2,3,57}=Benear3de fs BOA3R AnB=8B

it 6 TeEa A 3R B w1 GdfTs S99t erael o1 weed €, S A 3R B gHi
A el ydiehrea w9 H, &0 faed € &%
AnB={x:xJA3R x OB}
Spfa 1.5 § DEfed o7, AR B & A

U

TS 1 Yefiq L 2

g AR BUH < 9q=ad & fF An B = B
@@ AR B STRE TSI FEAR §1 I AQE
% fou AW offeT fF A= {2,4,6,8) 3R TR 1.5

B={1,3,5,7}, @ AR Bewgx 9= ¢, [U

Fifeh A3 B | g ot e 3wafs &1 2|
TG FH=a4l ! oF 3@ gN F&fua fohan s @
Gehdl €, ST STl 1.6 H TR €l

Sude ANE | A 3R B SR Y= 2

i L O— 3MFTA 1.6
i AnB=BnA (kW faftm=a frem)
(i) (A nB)nC=An(BnC) (Tre=d frem)
(i) pnA=@UnA=A (93R U & fram)l
(iv) An A=A (e fram)

vy AnBOC)=(AnB)O(A nC) (foraor =1 seq o)
ot n foafa & & 0 W
T o o @l [MeRfaE 1.7 (i)-(v)] SN 39 91 1 WeAdl ¥ 3@ Fehd 2l

@ (&

(i) (BUC) (i) (ANB)
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(i) An(BUC) (V) (ANC)

@

(v) (AnB) U (ANC)

MR aat 1.7 () ¥ (v)
1.9.3 WW&W{D@fferenceofsets)H’ﬂﬁlﬁASﬁT B &1 3@ 39 AaFal hl
Tesa @ S A @ fohg B o 7€t €, 519 for A 31k B %1 g6t v o foran Sy eftarees
w9 H 38 A-B fa@d € @R “ A d@ B” Ted
SEETOT 18 WA e R A={1,2,3,4,56},B={2,468} A-B 3R
B - A S WIfST |
T TR MW W % fR,A-B={1,3,5), ik @@d 1,3,599=9 AH ©
ford BY &1 € 9o B- A= {8}, Fifer /99 8, B ¥ & fohg A & &1 21
TH @ € A—-B#B-A
SEETOT 19 U AT fF V={a eiou}® B={aiku}, @ V-Ba3R
B - V 3@ =ifSu

T TV-B={e o0}, Fih 5076 e, o qg=a |0

VHE fohg BH 7€t & e B-V = { k }, Fif®

o7 kgg=Id BH @ Wq V H Tl 2l ‘
A-B

T AR FW L fF V-B2B-V aY=A
fmfor Fehda 1 AN d gL & A=l oh W
1 G I [ 3H TR e T 2

A—B={x:xeA3ﬁ'{xeB} I 18
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I W=l A SR B SR F A7 oR@ W [ B-A
<1 S Wkl © Sl o eMepta 1.8 § WeiRid 2
TElfehd AN T W= A 3R B @ W

<9It 21

femuit 9= A - B, AN B 3R B - A wer [AB (AMB)
I B T i T @ fRdt Q wysE & -
FAfS e T ok Fgea e @ s TR v
atepfa 1.9 o wefefa 2

1. fr=afafed § 9 yo&® 99==ag I &1 GiHe A9 Sifad:
i) X={1,3,5}, Y ={1,2,3}
(i) A=a e i o u}, B={a b c}
(i) A= {x:xTeh Jhd H&M T 3R 3 1 IO B}
B={x:xﬂ;@T61}|W®FWF@T%}
(iv) A={x:xWWE@T%3ﬁT 1<x<6}
B={x:xWWF@T%3ﬁ'{6<x<IO}
v) A={1,2,3},B=9¢
2. AH ST fF A={a b},B= {a b c}. ¥ AcB?AUBTA &Sl
3. AR AR BI W Og=a & fF AcB, @ AUBFN T ?
4. afk A=1{1,2,3,4},B=1{3,4,5,6},C=1{5,6,7,8} SR D=1{7,8,9,10},
frefafed s wifsa:
(i) AUB (i) AuC (i) BuC (ivi BUD
vy AuBUC (vi AuBuUD (vi) BuCuD
5. %9 1 H ST 9o 999 T F s TH=ad Fd Hi)
6. A% A={3,5,7,9,11},B=1{7,9,11,13},C= {11, 13,15} D= {15, 17}; @
frefafed s wifsa:

i) AnB (i) BnC @@ AnCnD
(iv) AnC vy BnD vi) AnBuUCO)
(vi) AnD (vii) AN (BuD) (ix) (AnB)n(BuUC)

x) (AuD)n(BuUCQ)
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7. A A= {x:xT& Whd H&M 8}, B= {x:x TH U0 Whd H& 8}
C={x:x@ﬁ'ﬂﬂmm%} D={x:x®?3?9ﬂﬂlﬂ.'@ﬂ%},?ﬁ Trefafaa
Eﬁ‘clﬂﬁrl"lz
(i) AnB i) ANC (i) AnD
(ivy BnC (vy BnD (vij CnD

8. Trefafad aq==a T § ¥ % 9 T9 FEqH &7
() {1,2,3,4} T {x:xTh Tihd &M € AN 4<x<6}

(i) {a eiou}TA {cdef}
(iii) {x:x@WTﬁ%}GﬁT{x:x@WW%}

9. AT A=1{3,6,9,12,15,18,21},B={4,8,12,16,20},
C=1{2,4,6,8,10,12,14,16 },D= {5, 10, 15,20 }; & fr=ifafaa =t @ Hifsq:

() A-B (i) A-C (i) A-D (iv) B-A
(v) C—A (vij D-A (vij B-C (vii) B-D
(ix) C-B (x) D-B (xi) C-D (xii) D-C

10. A€ X=1{a b c d} A Y={fb d g Fefafga w = Hif:
() X-Y i) Y-X (i) XY

11. 9% ReT&dfes gemei iR Q e wemsti & aq==4 &, @ R — Q =1 &I ?
12. R o fFrefafaa ol § @ y&s 9o € 91 38?0 S kT S o

ERIEL

() {2,3,4,5} TN {3,6) 3T TH=4 &l

(i) {a,e,i,o,u}?WT{a,b,c,d}ﬂ@ﬂﬂﬁﬂ'ﬂﬁ'ﬂ%l

i) {2,6,10,14}aem {3,7,11, 15} 6 Gq=I &

(iv) {2,6,10} @ {3,7, 11} 3TEIF Tg=9 2|
1.10 9= <hT Yleh (Complement of a Set)
M A for qeft e Semeti o1 Wt wqesa UR @ A, U 1 98 STeq=ead
2, formd & weft st gt € S 42 ) ek T8l 21 3 TER A= {x:x e USSR
X WA 42 1 9ISt el 81 €9 3Ed © TR 2 e UTehd 2 ¢ A, wFiifeh 2 W& 42
Teh 9ot B T TR 3 e UTohg 3 ¢ A, @2 7e UTehg 7 ¢ A 319 heet 2, 3 qell
7 € Ush U0 3fd € St AH el €1 37 i 319 Sl 1 aeed i e
{2,3,7}, U & GUIA 1 b =9 heardl ¢ 3R 38 wdish A’ 9§ frefua fopan sman
B e A'=1{2,3,7 TIRREA @I B T A’ ={x:xe U x ¢ A} 2 301
forefefaa gt g gt 2:
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aftarer 7 |/ ity foF U ek @t aqeed € R A, U &1 T STeq=ed €, o
A H Ik GH=g U'ch $9 el 1 Gq=ad §, S A o 3f9Fd e &1 Yl
®4H B0 Ush Wl A o 0 ol Taieh A’ § Fefud & 21 3 A'={x:x e
USR x ¢ A} &9 fo@ @hd €1 A=U-A

2 T T A Sh [ T==a =i, faesheud:, 9l Ig=ud U aen 9=ud A
o iR & w9 H @1 W Gehal 2|
SETETOT 20 HE offey fR U={1,2,3,4,5,6,7,8,9,10} 3R A={1,3,5,7,9} © 7l
A’ F@ HIST)
T BH IC Fd T had 2,4,6,8,10 & UH TH egEd € W A H T R
I A'={2,4,6,8,10 ).
IEEI0T 21 HH ST foh U te @8 e foaemem o6 wean X1o gt faenfe @
T eI € SR A, el X1 1 9eft eigfhal %1 ggeea € @l A’ 96 ity
1 iR A, el X1 Gt eTgfenal o1 T=ad €, 37d: A’ SISl hell o T TTSehi
1 T 2
| feoroit | afk A Gl qqeaa U o1 T Syeg=eE €, A see 1 A o
U 1 T S9qq==4 el 2

A ITYE I 20 H,

A'=1{2,4,6,810}

3d: (A" ={x:er3ﬁTxeA'}
={1,3,5,7,9} =A
e T 1 IR @ o € T adfie gq=ea U o Tl Suagesea A
o ferw (A = A

3@ frAfafed 38 ¥ 89 (AU B) @21 A’ N B' & & el

SEETOT 22 WA WlifST fR U= {1,2,3,4,5, 6}, A= {2, 3} 3R B={3,4,5},
A',B', A’ "B',AU B d[ ®ifdu IR i fag #ifse fF ( AUBY =A'NB.
T TR A= {1,4,5,61,B'={1,2,6}1 : A'"B'={1,6}

T1: AUB ={2,3,4,5} 2 s@flW (AUB) ={1,6}
(AUBY ={1,61=A'nDB’
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TH TR BH <G € T (AUB) =A' N B'. 78 fag fan s gkl € T Sude
RO =AY &Y W T Bl ® ARG A SR B Wi Gqeed U h hig & SueTeed
g, @ (AUB) =A'"B'. 38l ¥R (ANB)' = A’ UB’ 37 Rl & v § 39
TR e hid e

T Tl o Wi 1 gk ek Uk SHeEl 1 WES el € 9ol <l

el o WS 1 Teh 3ok b Tl

w1 Qi g %I” Ezl'clﬁ De Morganéﬁ U A

o #ed 2
%WWDeMorgan%ﬂTﬂWT@TW%I
fordt T==a ASF T A’ & 91 W@ gN Fefua
fope ST Wehel € S Tk emmeRfa 1.10 W Wi 21
TR 9N TGS A % QF A’ H 9 Bl SFA1.10
T & /D O
1.9 I\ () AUA =U () AnA'=¢
2. De Morgan &1 &1 : (i) (AUB) =A' "B’ (i) (ANB=A"UB
3.f5-w fom s (A=A
4.¢' IRUF I : ¢ =U 3R U = ¢.
7 fradi 1 s oF el g feRan ST HeRan 21

gyt 1.5

1. wH eifse o U=1{1,2,3,4,5,6,7,8,9},A ={1,2,3,4},B=1{2, 4,6,8 } 3R
C={3,4,5,6) @ f=fafea s Hifa:
() A" (i)B (i) (AUuC) (iv)(AUBY (v)(A) (vi)(B-C)

2. fU={a b c defg h, q Afafaq Tg==ai o Tk TN HifaT:
) A={a b c} (i) B={d e fg}
(i) C=1{a c e g} (i) D={fg h a}

3. UIhd el oh Y=ad ol A& S=ad Ad gu, Fefafead aq==ai o T
fafau:
() {x:xT& UIhd G4 & T} (i) {x:xTeh Wieha foom w@T €}
(i) {x:xT@M 3 H TH o4 R 2 (iv) {x:xTH AIT G&SA €
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(v) {x:x,3 @5 9§ fauif@ 8 ol T den 8}

(vi) {x:xTH g ot Hem @) (vi) {x:x T Ui ¥F G €}
(vili) {x:x+5=8} (ix) {x:2x+5=9}
(x) {x:x>7} (xi) {x:xeN3aR2x+1>10}

4. AR U=1{1,2,3,4,5,6,7,8,9 },A={2,4,6,8} IR B={2,3,5,7}, d FeArua
aﬁﬁqﬁs:

() (AUB)Y=A'NB (i) (ANBY=A'UB
5. Trafafed # 9 y@® o fau STde o7 sIi@ difau:
G (AUB)Y (i) A'"B (i) (A N BY (iv) A’ U B’

6. WH it fop fopelt maer o feoa ol Biygsil 1 gy== WEten =9 U 2|
T AST Geft B 1 ggesa € 59 w9 9 w9 T #0600 W i 7,

A’ F #?

7. frafafed wemi & 9 s H o fou fea o & 9ia:
i) AUA=... i) & NA=...
(i) ANA =... (V) U AA=...

fafaer 3crgyor

3E1E 0T 23 fRER fF 91 “ CATARACT o6 au fo=md & 31&/ o1 S=ad qell
3% “ TRACT” o auife=d o 1eRi o1 == @M 2|

&1 °M oAy i X “CATARACT? & 1ol &1 9q== €, dl
X={CATARACT}={CATR}

M fSy & Y “ TRACT” & @1eRi =1 9q==d €,
Y={T,R,AC}

Fifer X 1 Y% Fagd YH € a1 Y B Y% 19gd X ° €, o X =Y

SETE0T 24 9H==F {—1,0, 1} °F 9 STGH=IAl &1 g A=

T UAT A={-1,0, 1} ¥ GH=9T Al 9 SUHTead ooy i ot erae e e
eI ¢ Bl A o Uk 399 A STEg=E {—1},{0}, {1} % A% I @Fd 9
e (1,0}, {~1,1},{0,1} &1 A o 9 e1agd ol STHY= A T4 81 39 FhR
A H“ﬂ‘o"‘ﬂlﬂt_ﬂq o, {-1},{0}, {1}, {-1,0},{-1,1},{0, 1} T {-1,0, 1} 2l

saTeTor 25 fag HIT fF AU B= AnB& d9d 2 fF A=B
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T A HE 999 ¢ JA, @ «a JAOB. Hff AODB=A n B, 3@@u
alA nB. 3@: ¢ UB. YR A B. 36 YR afc p B, d »0A0B. Hifw
AOB=AnBZE@T, »0ANB. 30 I6R HOA. 3d: BOA 3 A =B.

e 1 ¥ fafaer goaract

1. frafafad gq==ai & 9 @A faas soag==g 2, 9@ ol Sifb;
A={x:x0OR T x> -8 + 12 = 0 &l IJL H aci qd Iafaeh
@l x}, B=1{2,4,6}, C=1{2,4,6,8,...},D={61}.

2. o IS fop i § 9 gois oM 9o © A1 S 21 9 T §, @ s9
fag #ifsw 3 e/ 2, @ weh seew dfu)

(i) Ik xO AdeM ADB, @ xOB
(i) IR AOBAn BOC,d@ AOC
(i) I ADBTNM BOC, @ ADC
(ivy IR AOBT BOC,@ AOC
(v) afg xOAdom AOB,d xOB
(vi) IR AOBTM xOB,d x DA

3. OH oifST A, B, iR CUH ¥9=wd € ff AOB=AOCTN AnB=AnC,d
Tuize fo B=C.

4. feamu f frefafaa =R gfaEy goa 8
() AOB i) A—-B=¢ (i) AOB=B (iv) AnB=A

5. fe@me f& afk AOB, @ C-BOC-A.

6. o=l 3t ==l Aqen B foru fag wifse fF,

A=(An B) O(A-B)3RAO(B-A)= (AOB)

7. TH=aAl o TUIEET F1 YA weh fag wifae
() AO(A nB)=A ) An(AOB)=A.

8. fe@emsu ff An B=An C%H dc9d B=C 37a%d® &9 9 &l 2 2l

9. ¥ oifwy T A v B wq==w 21 4afs f&dl wq==a X & fau
A nX=BnX=¢dM ADX=B0OX,d@ fag =ifst f& A=B.

(Ferd: A=An (AOX),B=Bn (BOX) 3R faao faw =1 wamm sifsm)

10. TH 9g=99 A, B 3iR C 9@ ST a@fh A 0 B,B n C A A n C 3Tfer aq==
& 3R AnB nC=aq.
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qrIIT
T 1A U Geadl O Hefud $9 Fetd uReme iR wiewmanst w faum fha mn
21 e 9r 9 feon 21
¢ TF GU=IE oGS 1 YU GUE el 2
o T weE e wh ot et e g €, Rea S shean 2l
¢ % g oy sregel a1 e fHfved et @ uRkfrd agesa wedm
2 sr=en ufifid g=ad wed 2
¢ < UgeET A 3R B UHH el § A ST aed: FHM e 8l
¢ TH =T AR GueEa B 1 SUHYEd e ®, € A 1 Gods
9Fd B 1 f 3199 2l HaUed Ggesa R & SUGHEET e €
¢ < = A 3R B 1 Qi SA 9l Stegdl 1 gy g € S A dl
A 9@ B H I
¢ < G A 3R B 1 G 37 9ot sradal o1 gy gl @ S A 3K
B3l # S9afss g1l Tq=aa A SR B 1 (¥, 51 A e B 3l %A o
&1, 3 qeft eragal 1 9= ®, 5 AH ©f fohg B H 7 @
¢ el T Ad B fa, (AL B) =A’' n B'A& (An By =A' 0B’

AfeeTiires gy

SHA T Georg Cantor (18453 - 1918 %0 ) 1 T eh wH== fagid o
SATUHTST TR T TSI HET S &1 F=ad fagid W Sk 3 o1 1874 %
H 1897 % o o= oh fohdl §HA H JRT § MU 371 SH=aa fFgId &
ST 39 HHY g W9 9 alsinx+a2sin2x+a3sin3x+...€ﬁ w9 I
vt Soft &1 ST R | 9l

1874 % § 370 ek ¥MY U3 H I8 YhIrd e for aredfass desti &l
qUIfshi o T Teh-Teh T § &I Tl ST Hehel 1 1879 To o e o 37
=4l o faf\r= TuraHl i <9 dTel 3ok 3T MY T Fh1e gUl

Cantor <5 T hl Teh 319 faw&ama Tfvrad Richard Dedekind (183 13-
1916%) 1 Y9iEa €1 ¥ TR A @fhd Kronecker (1810-1893 3o) &
SR I=adl &1, U YR ¥ o1 o fou 59 yoR aRfea sq===i
WW%,WWﬁl@@meotﬂobFregeﬁmaﬁ
TG R T==a f9gid 1 e o Ml & §9 § ya fhan 39 994
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Toh 99Ul T==d fagid 9t T=aa o Tead oh T ol Theddl W HRa
ol 9% fo=ama 9 ¥ Bertand Russell (1872 3.-1970 %) & fS=iH 1902 %
o aacrn fo vt T=el o G=ad o I &1 el Ueh [l &l S
=il %I 39 YR Russell &1 oz fagiifea faetl Paul R.Halmos 3 39 IR
o o1 g ‘Naive Set Theory’ ® foran € & ‘o =&l o wa o wifed 27

T 9t forenfaaal o qRomTEEy aq==a fagid &1 gear AR
1908 % H Ernst Zermelo SR Weh1¥Ta foham =M1 1922 3o H Abraham Fraenkel
4 TH THU ywE o @ 1925 S0 # John Von Neumann 7 fafidiertor &1
SR T &9 9 gd A1 38 a1% 1937 %o # Paul Bernays ¥ =ik
srfrEifaser wega fohanl 37 ifEidl & guR, Kurt Godel SR 1940 3o o 3104
AHTE | A Al 71 36 gUR 1 Von Neumann-Bernays (VNB) 372r@1
Godel-Bernays (GB) 1 @q== fgid sed 2|

37 |t Ffcsal o @S, Cantor o HH=ad THGId &I 9 &I oh
g § YA TR S @1 orede § SISt T o SAHRIST Geheurd qer
RO ! T Ygifaes 9o H WEd B 2l
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S 2

(Relations and Functions)

*® Mathematics is the indispensable instrument of
all physical research.— BERTHELOT %

2.1 9{&!3?[ (Introduction)

TIfora <1 eferskier R Yo ererfq aRtedeie TferEr ok <=

AT (T A )hieal i 96 i % 9R ° 21 TR

e Siem o, g0 Gl o1 faf[ e o e+ Uedl o

IR H I §, S 9E SR we, e iR A, TeAk @i

foaneft genfz) wfg & off g9 =g 9 dew e € S

"G m, & n, @@?ﬁ%', ‘T 1, @ m,av_ﬂtlfﬁ'{%’,

‘T A, U= B 1 SUEH=EE €1 3 9t | 89 <Ed

¥ fo it W T UE T e 9 & fo ew T

ffyed %8 o 219 81 39 s | 7w den f R yeR

< Y o W % H 9 S Wh € SR R S G W.Leibnitz
T H ST St T TIEA ok A I A FA FGEE (1646.1716A.D.)
HAY| Ad |, g9 U faviy dei o 9R § SE, S %o s

o AT B| Wl i URehed i W st Heweyul @ wifn Te Tk aw @ gud o
o o= TOIER J9Taes Saar o foer 1 SAuge St

i) 'HW EaRcaGip) IO (Cartesian Product of Sets)
A offST R A, S TR & T o1 3R B, @19 a&geti 1 aq==a €, tufq
A= {@d, Fem R B={h,c,s},
Gﬁb,cﬁsmzwwaﬂ,ﬁ?ﬁ?mﬁﬁﬁm c
F Bl T I wgeIal ¥ fhad YR 1 T oawgeti o I A S p
Fhd 7 HHEG alieh ¥ WG i U B9 SEd © T fFrefatad 6
for1- o= 7 o B 1 (@, b), (ST, ¢), (ST, 5), (e, B), (e, ¢), T o
(e, 5)1 56 YR B 6 Fa=1-foa=1 aeqd Wi et € (STeRfd 2.1)1 3TeRfa 2.1
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Tmell smenetl § TRl SIS {6, T HiHa g, sedl o 9 I 8, f54 o Hrss
A forad € ot fenl wh @ 9 ot favm o0 o ggfea foran S € e1eid (p,g),
pe PR g e QI8 Frfafad aRwmm & e feran <1 Hehar 2

uftamer 1 3 e TH=aal Padn Q 1 HTid AP x Q 39 9l witd Il &5
qyead €, Tl vem e P9 qen fgdid sew Q, ¥ et Sl S Wehdl €1 37
PxQ={(pqg):p €P g €Q}

I PAQH @ g i R wqee 2, @ S9h! wrdid oA ff e T 8 €,

A P x Q= ¢
ST T2q ¥ eH W ? T
A x B = {(TM,b), (T1,¢), (TM,s), (e, b), (Fel,c), (Frem,s)} |
: ffafed 1 ag==ei | fo=r wifsm)
A= {DL, MP, KA}, el DL, MP, KA feeeft, Hea wawr, den 03
sheieeh i el ed € 3R B = {01,02, 03} 3w9r: e, 7e 0%
939 SR HeAleeh R Mg & foerq S eiedy wie # Gkt 01
Hed ke W € DL MP KA
i dF w9 feoelt, 9ea w_w SR HHfew, mieA &
AU @i o foTu Hohd Ugfd (Hehfaehl) 39 fdael o |l a1 AFH 2.2
R &l o Tohd Ugfa, Tq=sa A S 999 § URY B, @ 37 99==d 9 W 8 9 I
®H W E q1 31 T HI el GEA fohadl € (3Tl 2.2) 72
W BH ol 9T 3@ R ®, (DL,01), (DL,02), (DL,03), (MP,01), (MP,02),
(MP,03), (KA,01), (KA,02), (KA,03) 3R Tq==g A a2l Tq== B &1 H1did 04 9
TR B,
A x B = {(DL,01), (DL,02), (DL.03), (MP,01), (MP,02), (MP,03), (KA,01), (KA,02),
(KA,03)}. b,
TE T § @ THA & F wEE TH H 39 TER 9 W & O
Fifer Tq==a AR BH ¥ Y ¥ 3 3797 &1 399 g5 9 HWd Hohd b,
wgft faerd 1 g% off e FINT & o sEEal & g™ T9H B %A b,
Hewerqui (Foifeer) 21 Seew & fery Hishfash w@A (DL, 01) a&l =&l ‘
2 S "iskfash @@ (01, DL) B a4 @
S H T o fAU WeEa A= {a, a,) 3R TR 2.3
B={b,b,b, b} R =R Hifw (smpfa 2.3)1 7=

AxB ={(a,b),(a,b,), (a,b,),(a,b,), (a,Db),(a,b), (a,b,), (a,b,)}.
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I A IR B, ar&dferes GeTstl o Tq=ed o SYNY=E €, dl 39 YR UK 8 shitd
g feret wwae o faget &1 feufa frefua wed 2 qon 98 w1 8 & (a0, b) W feom
fa3, (b, a,) W feom fag @ f €

() < HiHd T GHE e €, A AR haet A STeh WA Y| Sk qHH
& SR Wa fgdta w2 off 9w @)
(i) = AH p 3= 9 B H ¢ 3596 €, @ AXBH pg 376 el ® e
IR n(A)=p T n(B)=¢q, @ n(A X B) = pq.
(i) 9% Aden B eified Oge=a € SR AW BH @ & oRfyd ®, @
A X B ¥ rafifird wq=== e 2
(iv) AxAxA={(ab,c):a b cOA}.T& (a b, c) & HiFd 5%
FHEA B
SEET 1 AR (x+1,y-2)=(3,1), A x SR y ok HH A HifSQ
Tl Fifer Hid T9 q9H 7, safery §rd ek ot a8
31a: x+1=3 8 y-2=1.
WA FH Wx =2 3Ny =3,
SETETUT 2 P={a, b, c} 3IRQ = {r},dl P X QqM Q X P I HIfST| &1 S kIt
O WA #?
T I IO T AR 9
PXQ= {(a,r), (b1, (c, )} FRQXP= {(r,a), (r, b), (r, )}
iR, Shifd Tl sl THHA 1 GRAS W, I (a, ) T (, @), o FHE & & 3R
Ig 10 HE A o Y I o e on) g 2, foed g0 freed e © fw
PxQ#QxP
Y, Goish =g W Sradel i e §hE 2l
SETEUT 3 W A R A = {1,2,3}, B= (3,4} $RC = {4,5,6}. Frfatfad 7@ #ifsw:
() Ax@BnC) (i) (AxB)n (AxC)
(i) Ax(@BOC) (iv) (AxB)O(AxC)
(1) < Y= o HATsS & ARW ¥ (B 0 C) = {4}.
ad: Ax (B n C)={(1,4), (2.4), 3.4)}.
(i) 1 (A x B) = {(1,3), (1,4), (2,3), (2,4), (3,3), (3.4)}
SR (A XC)={(14), (1,5), (1,6), 2:4), (2,5), (2,6), (3.4), (3.5), 3.6)}
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AT (AXB)n (AXC) ={(1,4),(2,4), (3, 4)}.

(iii) FAifeR (BOC)=1{3,4,5,6}

I1a: AX(BOC)={(1,3),(1,4),(1,5), (1,6), (2,3), (2,4), (2,5), (2.,6), (3,3),
(3,4),(3,5),(3,6)}.

(iv) 9 (ii) @ AXB T A x C g9g=adl & ¥4 o ed fefafad o g 2:
(AXB) L (AXC)={(1,3),(1,4),(1,5), (1,6),(2,3), (2,4),(2,5), (2,6),
(3,3),(3,4),(3,5),(3,6)}.

SEME0T 4 IR P = {1,2}, @ T P X P X P A1 HifQ]

g PxPXxP= {(1,1,1),(1,1,2), (1,2,1), (1,2,2), (2,1,1), (2,1,2), (2,2,1), (2,2,2)}.

SEET0T 5 A R GG dr&ifosh H@Ae 1 @q=Id ¥, d & A R x R 3R

R x R x R #11 Fefud s 22

FA HE TOH R X R TG R x R={(x, y) :x, y [R }

o1 Frefia wear 8, et e fgfom gmfte o fagen & fewmisl & yehe w0 & fog

fohan ST 81 RXRXRE¥F=9 RXRXR={(x,),2):x, y,z R}

1 frefya e €, fraen yam Sifadia s o faget o il w1 ywme ¢ &

ferQ fepan T 21

SEEIOT 6 A% A X B ={(p, 9).(p, r), (m, q), (m, )}, TA SR B ! T1d Hife

T A=TJH Tl H 9= = {p, m)

B = fgdta wiehi &1 Sz = {q, r}.

| womaett 2.1

2 5
1. 3fg %‘H’y—gmzﬁ?%,?ﬁxﬁm y Ad HifST|

2. A ggeea AT 3 fagd € 9O UHsEAB = {3, 4, 5}, @ (AXB) ® 3l
He&A A1d HifSu)

3. A G={7,8} N H=1{5,4,2}, WG xH3R H xG 7 Hifery

4. 9ot fok Frefafed o § 9 90® 9 © 1991 39 21 A wU SEA
2, d fau U wem wI el s L fafEu)
() TP = {m, n} RQ = { n, m},q P XQ= {(m, n),(n, m)}.

Reprint 2026-27



32 Tforg

(ii) AME A 3R B e gq==9 €, @ A x B&%ud I (x, y) 1 Th A
TesT ®, 39 YhR fhx € AT p € B.
(iii) € A= {1,2},B={3,4}, WA x (BN ¢) =o.

5. AR A={-1,1},q AxAxATT Hifu

6. d AxB={(a,x)a,y), (b, x),(b,y)} d ATAB T@ it

7. WA ENT TR A={1,2},B={1,2,3,4},C={5,6} a1 D= {5,6,7, 8}. G
it fo
()Ax (BN C)=(AxB)N(AxC). (ii)AxC,B x Dl T ST&H== 2|

8. WM ofifiw fF A= (1,2} 3R B={3,4}. AxBfaf@u AxB& fra
ITEH=I BI? 9! FAT =T

9. WM ofifST fF A 3R B gg==a B, el n(A) =3 3R n(B) =2. 9 (v, 1),
(1,2),(z, 1),Ax BH €, @ AR B, ! 31d hifeQ, S@l x, y 3R z f=1-for=
T B

10. T O AxAH 9 3feed €, f5H (~1,0)den (0,1) i 81 T==4 A T HifST
Tl Ax ASh ¥ Ta9d ff Fq Sifaq)

2.3 9aY (Relation) P
T W= P = {a,b,c} 9 Q = {Al,
Bhanu, Binoy, Chandra, Divya} W fo=R
ST P qeM Q o &I IOH H 15
feman T e
P x Q= {(a, Ali), (a,Bhanu), (a, Binoy),
..., (¢, Divya)}.

319 BH Y hiHd g8 (x,y) °h YoIH ¥ x Aol fgdia sieh y oF &= Tk qay
R i &Y P x Q &1 Teh IUHT=a 36 WhN WKl ol TFehd &

R ={(xy):x, TH y <l GUH &R %,xeP,yeQ}SHW

R = {(a, Ali), (b, Bhanu), (b, Binoy), (¢, Chandra)}
TaY R 1 T gie-femor, fo @ik e wed €, ergfa 2.4 § weidid 2

gftamr 2 fRd afea 9==9 A ¥ ifled 9q=ed B W HaY &g 0
A x Bl Ush STHY=a4 Bl € 98 STHg=ad A x B & HAfd JHl o gud o fgdia
TZH! oh T T G TN S W W el 21 fgda seeh, o ek w1 wfdfers
FHEa 2

o Ali
eBhanu

eBinoy
eChandra
eDivya
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Ui 3 9Y=ad A Y S=ad BH 9aY R % hidd Tl oh Al YH Thl o G
%1 Feel R 1 91q Fed &l

UfaTeT 4 999 A4 999 B H Had R o ®iad g o 9t fgdia sl & aq=aa
%1 Hay R o1 IRE ed &1 Tq==9 B Ha¥ R 1 ¥e-9ld Hedw | T S fF,
TRER < &9

(i) Tk wer 1 <l freaor = I fafr =1 wegee fmtor fafer
SR R ST weha R
(i) T IR @ et Hew 1 T gite fammr 2

SEEC0T 7HM Wit fF A= {1,2,3,4,5,6}. R={(x,y):y=x+1} SWAHA
T s gau Ry swifsu)

() 39 Ha¥ 1 TH IR @ g Y

(i) R A, FEWd qen IR faf@u)
T (i) IReT g

R={(1,2), (2,3), (3,4), (4,5), (5,6)}.
T R @ eTefd 2.5 # wefvia 2

(ii) &9 3@ Fohd € T o s
1 T AU Wa={1, 2, 3, 4, 5,} g4t
R, fgdt™ skl 1 Tg=sa SAeiq IRER JMERFA 2.5
={2,3,4,5,6)70 Tewid={1,2,3,4,5,6}.

SETETOT 8 Hie 3Tepfa 2.6 W WHEEd P IR Qo oW Ueh WY <A1 WA €| T G
1 (i) = i w9 § (ii) U w9 ¥ fafgy) geer wia qen 9Re o= 82

Bl Ted: W%TR,“x,yaﬂa"'f%”
(i)ﬂ'ﬂﬁ'ﬂﬁ'ﬂh@ﬁ,R={(x,y):x,y?ﬂaﬁ%,xeP,yeQ}
(i) T=X &9 H R = {(9, 3), (9, -3),

4,2), (4,-2), (25, 5), (25, -5)}

TH GaY 1 q@ {4, 9, 25} B

Y Gy k1 IRER {-2,2,-3,3,-5, 5}.

e wmifee foh ofa@a 1, Pos fordt ot ete9a

¥ Hefud &l € qe1 gg=ET Q W HaH 6

HEwid 2l

P
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fordl 9q=ma A 9 99=ad BH Haul &l ®a 9&A, A X B H9d
SUGT=EAl i W@ & ST Bl 81 A€ n(A) = p @R n(B)=g¢, @ n(AxB)=
pg AR Gaui F peA H@A 20 B B

SETET0T 9 HE ST & A= {1,2} SR B={3,4}. A% BY Haell o1 G o sifer)

g W AXB={(1,3),(1,4),(2,3), (2, 4)}.
Fifh n (AXB ) = 4, THAT AXB & SUHT=EEl i GE&A 24| WU AY B
a4t ®1 g@ 24 7

(e fewofi | A @ A % Gou &1 ‘A W Fay' o FEd 2
| woereRt 2.2 |

1. oH offeT foF A= {1,2,3,..,14}.R={(x,): 3x—y=0, 5@ x,y DA} g1, A
Y AW T Hay R fafaw) suer wia, Tewia iR 9ier fafau)

2. Tehd GEmel o 9=ad W R={(x,y):y= x+5,x 9@ 4 ¥ %4, TH Whd
FE ®, x, y ONJEN Tk Eae R GRIfd ifsw) 38 Fay i (i) T &9 o
THeh Wi 3R IER fefey)

3. A={1,2,3,5} 3IRB=1{4,6,9}.AY BH Tk Fay
R={(x,y):x3ﬁ'{y?ﬂWW%,XUA,yDB}WQﬁWWIRﬁ
TR &9 ¥ fafau)

4. P 2.7, 9==F P ¥ Q F TH
ey il €1 59 Hed o
() o= i €9 (ji) T=X €4 ¥
ol s@en wiq qur qRER = €7

5. WM wifse R A= {1,2,3,4,6}. 91
wifsT f% R, AR {(a, b): a, b A,
& o 9@ b H1 gAE@EY faaifem
w3l 2ygr aifia Tk He 2
(i) R =X &9 H fafaw
(i) R T Wid A1q SHifTQ
(i) R T IRE A1@ HIfSQ)

6. R={(x,x +5):x0{0, 1,2, 3,4, 557 qRefq Hsier R & Wia X qiER
M shifsa)
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7. WEIR={(x,x)) :x WA 10 ¥ F9 TF F9 FeN ¢} F T w9 A feafw)

8. WA offSe f&F A= {x, y,z} 3R B={1,2}, A¥ B Heell ! T&A A Hifery

9. WM WY SRR, ZW, R={(a,b): a, b € Z,a— b Tk Yolish &}, §RI URAI Tk
Fey 81 R iq qe GRE o i)

2.4 e (Function)

T =% |, B9 U fo9iY Yok o ey &1 3o i, fS et shed 81 g6 o
#1 T a9 o w9 § @ Thd €, e 9 K gu sl 9 U segd Sa= B
&1 e ! gfad S o fAT o 1= W R S ¥, S Cfafes’ steren ‘wfafesor’
RTSITT 5 Uk Seed A Y Y=g B Hed, f Teh el shedrd €, 9% qqeEd A
o Yol 37U 1 GEEd B W, Tk 3R cheael Uk Widfss eidl B

TR v W, o £, Tt eifie weea A9 U Sifie g B 1§, 39 WK
1 "y o £ Wid AT a° £ ok fepet off < f9=1 i gl o qem Tes wHE
& 2

IfE £, AW B Uk ®e © Q901 (a,b) € £ f(a)=b, &l bl f o Hdald
a 1 UfdeTs 92 ¢ H bk ‘gd wfafse’ FHEd
A B e £ o Ydiehids B9 W £ A > B Y el #w €

e SRl W M 34 ¥ eH Werdl | 3Ed § o e 7 | oo weiw uh
o el €, Sl 3TeFE 6 w1 i Hidtss &l &l

T ST 8 H A e Uk Wi Tl © Hifh 39k UId o e SToFdl o Tk
¥ arfer wfdfsa &) SR 9 ot hem & B ()1 e fau seewn § wgd 9
el W foar w81, f9 9 $5 Bor § 3R TR e Tl 2
SETETOT 10 WM ST o N Wiepd Wemsti &1 @q==d § 3R N W qR9ifod T e
RSHW%ﬁFR={(x,y):y=2x,x,yeN}.

R & 9id, G&9id a2 IRER 1 82 9 98 HeH, Th el 2
&l R 1 Wid, Wiohd He&mstl &1 Tg==a N €| 3T Teid ot N 21 91 ufeR 99
Wehd HEAIST 1 = 2

Hifh eieh Wighd W& n k1 Tk 3R sheldl Tk € Uidfed €, Ui 98 Heel
Th He B
SEETOT 11 e fRu wedl | o yoe o1 e Sy 8k yele <9 | R "ied
AN foh N T8 T & SrerE T2

O R={Z,1),3,1),(42)}, () R={(2,2),(2,4),(3,3), (4,4)}
@) R={(1,2),(2,3),(3.4), (4,5),(5.,6), (6,7)}
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gl (i) iR R Wid o Yedeh o199d 2, 3, 4 ok idfae a1fgda €, safey a8 dey

Th He B

(i) =fw wh & yuw sfeFe 2, & fa=-fae wfdfssi 2 @ik 4 @ wafud 2,
THfT 78 Hay Th Her e 2

(i) TR Tk STeTd 1 Tk 3R ohedl T Widfed 8, THT 78 Had Tk
wer 2

TR 6 TH TH Hod i fSrEe IR ardfas Sensti &1 9q=ad a1 STHT hIe
STE=a4 B, drdideh WM B FEd ¢ % i =R aret fadt ardfas 7
T &1 Wid o adfash HEAS w Gead AYEl SHh] His ST B Al 3H
Tt we o Fed B

SEETUT 12 9A ofifs f% N arafas gemen &1 @g==a ®1 £ N D N,
F(x)=2x+ 1, g IR T ardfesh O %o 1 3H GRAT 1 §AN ek, e
<t T Rt s gut wifsu

X 1 2 3 4 5 6 7
y D= fQ=.lfQ=..|f@W=..1fO)=...fO6O)=..| f(D=..

X 1 2 3 4 5 6 7
ySD=31 /@) =5 SO =T SA=9|fC)=111/(6) = 13| f(7)=15
24.1 Wwaﬁ'{ﬁ%aﬂﬁ'@'(&)me X

functions and their graphs)

(i) EHh T (Identity function) HH
HfT R arcfas G&aet & 9q=ad
%\“Iy=f(x),mxeR‘g’mqﬁﬂTﬁﬁX,
aTEdferss |HH He f: R —> R 21 39
YR o HeH I qedHeh B hed
&1 &l W £ o iq qen 9RER R R
THT Mo TH O @ Bl ©

(eTepfd 2.8)1 I® @1 Ha fog o v
B T I 2 fO=X g g g

-8 —6 -4 2
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(i) IT=T We (Constant function) y = f (x)=c5|%5f ¢ TH IR T N YIS
x 0 R gR1 qRfia ek arsfass 99 %o £ R — RB1 F81 W £ 1 Wid R & 3R Sl
IRE {c} B £ 1 AT x-318T o G T 1@ 8, S0 o foig 4 f{x)=3 Teish
x OR 2, o S&h1 e 3ehia 2.9 o <30 @ 2|

Y
N

N

8
6--
4
2

v

N<E—tH—4+—+—4—+=—1—+1+—+—>X
8 6-4-2 |02 4 6 8

v
Y/
fx)=3

3TTeRTd 2.9
(i) WIS et AT Ts@ﬁ"\ﬁ e (Polynomial function) e f: R — R, Th

TEIRT T el ?, Ot R & J&% x & forg, y=f=a,+tax +tax
+.tax, Sl n Th RO CUlED 2 qen a, a,, a,....a [JR.

fx)=x —x2+2, 3R g(x)=x*+ /2 x, R IRAMGT FeH Toh TG e © e T

2
h(x) = x* + 2x G URAIG ®er h, qg9ET B el gl ()

FEEIOT 13 y =flx) =% x JREW %A £ R — R, i aRemen wifsw 38 aRkemn
T IR Yok A9 < <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>