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HH= Y (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 ﬂﬁiﬁr(lntroduction)
TAIE THT H U oF ST W OWH=ad Wi URehodHl
HRYT T| STl 38 IR 1 W T ot Wz Feft
SrEEti W B €1 S o1 YA Gt Us el shi qreid
T o fau feran St @1 i, ST, Wiiehar e o
T o T o 9 k1 STEYIhdl Tedl B

=g fagia &1 fas™ s s Georg Cantor
(1845-1918) BRI fohan T oMl FreptoTfcita Soft o g9t ot
WA hd THA IR H=ad ¥ Teell aR IR=d gaT o1l 39 :
dAT W TH T W AlUd F© gord uRamwet 3R Georg Cantor
B S QR S e (1845-1918 A.D.)

1.2 99 3R 39ehT egur (Sets and their Representations)
ek Sfter § &H wgdl SEqel o WUE il U €, S q9 hi TEE!, AT Hi
Wiz, frde W oTf) TR o B fafae e, w1 we w ¥, e, wE
qeneT &1 G fagstl o1 9ug, 319y genst &1 §ug onfe fowreq:, v0 ffafea
e W fo=m #3:

() 10 9 %0 faumm wd HeA, 1iq 1, 3, 5, 7, 9

() 9Ra ® AT,

(1ii) mm%w,w,a,e,i,o,u,

(iv) fafs= g&Rr & g,
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(v) FE 210 o 9T PHEEE, A, 2, 3, 5 q°A1 7,

(vi) FHRIT x2—S5x+6=0,%F T A, 2 qA1 3

TRl &1 ¥ 3Ed § o Swdad yeid Sl | o awge 1 U guRenfid wue
79 o1 1 ® T fordht og o Gaw o g9 98 fofa ffyea &9 @ o 9o € fF 9w 9
Teh USd GUE W € S1el el €| SSEI: B9 e e ®9 ° %8 "eahd @ 6 fa
T, IRa &1 A ok e | T T gHes fawdd v A 3w guw o ffvuaew 9 2

B0 e UH e o 9 3R SR 3 ®© €, fen vam it o fagey 9
IERIES IS

N : Uihd SEstl &1 9q=ad

Z : Uikl 1 T=aA

Q : IRFa Hemed &1 g=d

R : Irdfas GEstl &1 9ead

Z+ : 97 qUlehl 1 G

Q+: 7 UREd e 1 9=

R*: ¥ Ifash G&AsT &1 Gg=ad

3 foav aq=aat & fau fuffa Swfaa gdiel &1 & 29 39 g5 ° fRa@
FH @

Tqh Afdafiea fava & e gt foweam o %1 9% T e ag==a
T €, e Faifue faed st o fvfa s %1 Auke T At @ g At
o fou fa=i-fa=t 2 genar @1 o1@: 98 T guieiiG |§ue e 2

37d: ‘aEgetl o AR GUg’ %1 g9 Uk TY=99 wed ¢| F8 W g5 frefafed

() Tg= & fau oeql, sfede qol 9w el 9g €

(i) F=T9 H Y™ FUSH ouiHen & w@e e @ frefud wW €,

S® A, B,C, X, Y, Z &nfg

(iii) TS ok STeel 1 SAUSH UM % SIS HeW g e Hd €, 94 4,

b,c,x,y,z@lﬁ;‘(

IqME g, =T A1 Teh 31999 €, O 80 hed € 1 ‘g T=ud A | ®'| ey
‘W%"W%’W‘ﬁ%’aﬁwwa?mwm"e(epsilon)”?ﬂ‘;l'aﬁ"'l
fopan ST 81 ord: 89 ‘ae A’ fomd ©1 A b, Gq=Ea AT 31@Fd T ®, 9 89 b
g A foEd € iR 30 “‘pugesa A T R ed ®)

T YRR SIS I oF @RI o W=ad Vor §9Y H ae VIigg be V. 38
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YR H&A 30 o AT UGSl o "=ad P& fau, 3¢ P fohg 15¢ P.

@

foreht oo 1 frefod &5 &1 3 fafuel 2

(i) U= I 9Rvfieg &Y
(i) TH==a fmin §9

U &9 H, 9= o Gl Tgal bl Yeag fohan S €, sToa i, Th W

q, ard-form g g foran S @ @R 39 Gt 1 U Hed Hieew & H®

forad €1 Sarewoned, 7 @ %1 9t g9 o[ quiishl o geaa 1 9uid I w9 H

{2, 4,6} 1 foran S 21 fordlt Tq=e 1 WX & § wefifa 1 & § iR

(a) FEA 42 w1 famfea & o 9 9Tpd G@Ael &1 9qead
{1,2,3,6,7,14,21,42} &I

(b) S avtaren o W R W W= {q, ¢, i, 0, u} €

(c) Torom wrepd wemsti o1 wq==d {1,3,5,...} 2| 3fd & fag, feht den dF
Tt €, I8 Jaed § R 3 fouw wemet w1 gt siaEe 2

Aie FIT & IR T F T7al 1 GAog B H S HH H Hed & Bl 21 T

YehR SYge W=Ed i {1,3,7, 21,2, 6, 14, 42191 9=i¥ia X Tehd

¢ I @l F1feT f T 1 Tt w9 ¥ fered T e st
1 GHE: N T fored €, terfd, Iie eteEd g @ e g 21 e ok
faw v ‘SCHOOL’ ® Woei 31eRi =1 @q==™ { S, C, H, O, L} @

(i) T frefor wa #, foredt wq=ag &% qeft el § uw gefrs o g @ S

Wﬁﬁ%%ﬂmﬁﬁmélmqw{a,e,i,o,u}é*
Toft eraal ¥ weh gefee ured € fF 3 @ ek stedd U afren 6w
TR § SR 39 U o $iE 3 JeR T/ 2l

30 W==d & V @ Fefid & gy ed foad @ o,

V = {x : x 3USH 0fHTET % TH @R g}

Tl &AM < =T fop foredl Teea o eradal 1 9 S o fau ew wdie

1 WA I €, (o T W R o= welteh b1 off WA TR ST Wkl €, S, 278K
y, z @fR1) oraer Swia e 1 fag " foaed 21 #ied & fag & 9% 9ge=a &
el o faferse oo @i forad € SR R Hqol e i Hee s { ) % fiw
forEd €| T==E Vo S oui o ffeiad YR 9 uel Sl 2w x o gy
STl x ST Soferen 1 Th R #1”
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79 i | g 1 WA ‘ot x 1 qgeaa” & T iR e w1 g f el
x' o forg fepan st 21 < o forw
A= {x:xTh Uhd H& ® 3R 3<x< 10} i Frafafead 7R 9 ved € -
‘et x 1 T, ST x T Wiehd &A1 ® SR 1,3 3R 10 o= H 21 o1 g
45678 3R 9 TY=IT A ok EFd B

IfE B SR (), (b) AR (¢) § WX &9 ¥ afvla qqe=ai &l HH: A, B, C ¥ Fehe
#X, dl A, B SR C ! qqeaa frofor w9 ®, frefefaa wer @ of fefua e s g
2l

A= {x:x T Wihd GEA1 € S HEA 42 i fawifea st )

B ={y:y 3fUSil oofHmen % Th =R T}

C={z:7 T faum wihd W& T}

SETECOT 1 FHIH 24+ x— 2 = 0 1 T 9= =X &9 7 fafau)

T Wed HHIHUl 36 YRR for@n S Hehdl €,
(x—1) x+2)=0,3Aqq x=1,-2

Id: Wex THIHIU 1 Bl HEed YR ®U § 3H YHR for@l ST Hehar € {1, - 2).
SETET0T 2 W= {x: x Tk ¥F Ulh B 3R 12 <40} 1 WX w9 | faf@my

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

SETET0T 39g=d A={1,4,9,16,25,... ) & Gz w0 w1 ¥ faf@u)

& HYead Al g9 39 YR for@ wehd €,
A= {x:xTF Yipd &I H a1l 2}

foeheqd: 39 39 YR ot forg wehd 2,

A={x:x=n2,5|ﬁne N}
SETE0T 4 Y= {%é,%é,%,g}aﬁwﬁﬂhmﬁﬁml
&1 B9 @A ® foh f&U U Wy o Yodeh ST 1 399 SHeh e W | %W Tl T
off fop 9 G Wrohd W@ € S 1 W URW TRl SRR Tk 9 Aty el St @
AR 6 W A T 21 ora: Ggeea i w9 A 3@ 39 R fowd €,

{x.‘x=n?_1,n,QT>FBI'IT{:'_dH;@IT% 3R 1Sn£6}
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SETETOT 5 918 AR U= &9 H Fiid Yieh TH=a4 1 35 3R F=a4 i &9 H afvfq

Y=g § weEl faam wife:
() {PRILN,C,A, L} (a) {x:xTh & qulih & A 18 o1 Wk T}
() {0} (b) {x:xTH qulieh € W x2—9 =0}
Gi) {1,2,3,6,9,18} (¢) {x:xTk Yol & 3R x+1=1}
(iv) {3,-3} (d) {x:x ¥ PRINCIPAL ®T TH &R )

&l df% (d) H, w155 PRINCIPALH 9 318X € 3R & 27eR P 3R [ i TR ¢ €,
3A: (i) 1 GE THAM (d) § B 21 g6 TR (i) 1 G fHeAH (0) ¥ B 2, it
x+l=1wacd e x=0 a2 fi %, 1,2,3,6,9 318 § 4 5% 18 &I
STk ¥, SAMAT (iii) HT T I (a) T 2ar 21 370 H 22— 9=0 2 x=3, -3 3R
TEfeTy (iv) 1 Tl faem (b) @ Bian B

gyAraet 1.1

1. frefofea § w8 @ ag==a €2 o1 S 61 Sifae aaEu
(i) J 3R 9 YRY BH ot 99 oF |t gEH 1 GUL|
(i) 9Rd o W Fod 31fues gfaamemelt a1 9Ug|
(iii) fova o TEIS TR dociarSl w1 TIGI
(iv) STYhT el o Gl Tetehl 1 G|
(v) 100 § %Y 9 Urehd &N h1 TUL|
(vi) TE® yHER gR fafed Su=mdl &1 qugl
(vii) |t F9 qUiishl 1 FIE
(vii) 39 A H M a1 Y 1 TR
(ix) fava oF Ted 3i1fieh AR SFeRl &1 TUg|
2. WA ST A={1,2,3,4,5, 6}, o T ¥ IUga Udieh e 1@l ¢ 9Rul
i 5...A i) 8...A (i) 0...A
iv) 4...A v) 2...A vi) 10...A
3. TAfafaa sg==e & =X ®9 9 fafau:
() A={x:xTh quih & 3R 3<x<7}
(i) B={x:xHEM 6§ %Y Th Uhd H& B}
(i) C={x:x3 3 B T WP &M T fowF 7 F ATHA 8 T)
(iv) D={x:xTh 9T T 2 Sl G& 60 H1 A5F ¢}
(v) E =TRIGONOMETRY ¥I& o |t 1R &1 Tz
(vi) F=BETTER ¥I&% & A+ 31 &1 A==
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4. TAfafea aq=== o 9q==d v §9 § =@ st
1 @(3,6,9,12} (i) {2.4,8,16,32} @) {5,25,125,625}
@iv) {2,4,6,...} v) {1,4,9,...,100}
5. fy=fafad sg==aa o 9ft ol (F8%0) & YHag S
() A={x:xTh faom Wrpd HeT B}

(i) B={x:xTH qui 2, —%<x<%}

(i) C={x:xTH qulieh B, x> <4}
(iv) D={x:x LOYAL Y= & T &R B}
(v) E={x:xad & % w@ 9 7, fome 31 fam =) e #)
(vi) F={x:x US o0farel o1 Tk o4sH €, Sl kH 98l 30l 2}
6. T 3R IR ® H forfiaa iR < A g i &9 o afvfq g o g
ﬁlﬂ'l’*lﬁlﬁ'rﬁ'lz

G {1,2,3,6} (2) {x:x T 9T G & 3N 6 H Iolh 2}
Gi) (2,3} (b) {x:xTEA10 ¥ *H Th fawm qiepa Te& &)
(i) {MATHELCS} (c) {x:xT% Wihd & € 3N 6 i Wl ¢}
Gv) {1,3,5,7,9) ) {x:x MATHEMATICS Y= &1 T& 31&R 2}

1.3 & wq==™a (The Empty Set)
Ta=Td A= { x:x FRE THa &1 Fem X1 1emaRa U foaneff 7 )

BH Y ThHA W S R HE XIH st fornfefa 1 fim 6 391 g |
FX Hehd B T: GYeIT A o Egedl &1 GEe diba 2l

3@ e fa@ ¥g==a B W fa=ur sifau:

B={x:xdddd § ®an Xaen XITA § sresra foenedf )

1 3T € T we famnefl ww we < wansti X qen X1 H e1emad T T Tehd
21 o: gy==a B H &1 f srere Tl 2

aftarer 1 Tk g s weh st s T g 7, Rem a1 9 e
FHEA €| T8 YR o STHR B Uk R qgead € 5 &6 A & o gq=aa e
2 e wq=ag &1 ydies ¢ twen { ) 4 weRkfd w@ 2
& o o Tl & B9 SEE ] ®
() WF AT fF A={x:1<x<2, xT& Tha & 8} A R =g
2, Fifk 1 3R 2 o "eA HIE Wehd G T Bl 2
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() B={x:x-2=083W x T 9o G& 8. 981 B {oa wgeed 7, s Tt
¥-2=0, x & fRE & ofea 79 § G2 & 2 R

(i) C={x:xT@M 2 ¥ ik T 99 99 G ) @ C e aq==4 ?,
Fiifeh oharel T 2 B TH A9T HeAl 2

(iv) D={x:x=4, xfaumm 2). @ D o wyea B, #ifd gt
x2=4,x$wmqﬁ@wqﬁ@ﬁ%|

1.4 uftfaa it orufifa @q==ra (Finite and Infinite Sets)

" wifse ff A={1,2,3,4,5)}, B=1{a bcde g
e C = { 30 un fava o fafa= vl § @A ae gev)
TH WA ¢ fh A 537076 € SR BH 6 3to@d €1 C ¥ fohad afoge €2 <@ for oy
g % C o orogal =t e o 9 T T, fhg 9% Tk Wiehd wem §, S 9gd ae!
g Tl 21 RGeS o oromdl i HEm W gER ATy gead o fae
@l e 9 € 3R 38 B Wdlh n (S) N WS i €1 A n (S) T Hiehd
e 2, df S Uw onfied aRifaa "gesa e @)

ET WIehd @A o Fg==d N W fa=r =i 89 2@d ¢ 36 qq==4 o rade
1 G Hiftha T2l 8, i qrehd SEMsl w1 g SEifid el €1 39 b g9 Hed
& for Wieha Wemel &1 e U orufifia weEd el §1 SUgsd e A, B Al
C ufifird T ® 3R n(A) =5, n(B) = 5 3R n(C) = %2 Hift ge

afterer 2 U e, S R © ereren fiwer sl i wen Fivea g §, uRfia
TH=d HEAM ¢, U Y=g AGRTHA Y=o Feard 2

3T /B I[N W fo=m &L

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

(i) HH ifSIT foF S, TR x2-16 =0 o Bell &1 Tq==d 8, al S IRfHa 2

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

Irafifi 2

o gn Tt T o U w9 ° fefid #td €, a9 9 59 gq=ag & 9
el i wigh { )} o iR foad € et emltfia wqeaa o @t sraeel Wi
HIch { }oh Wi fora dua &l €, i o T o el i we wifha
&l Bt 21 37d: en TrE SraRfd T 1 YR &9 ° Yehe i o 1T 3&@eh A
Y ¥ g4 fedl @i forad 7, fooe SH 9= &1 GtE T 8 Hoh 3R qarad
& g @ 2

IR, {1,2,3 ...} Wiepbd wEmet &1 W= €, {1,3,5,7, ...} o wea
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st w1 9= © SR {...-3,-2,-1,0,1,2,3,. ..} qUlishl = G==d 21 A Gt
T IR B
@ oot | Aot STafife T 1 avi Ak w9 H T R S el €1 ST
o oI ardferss H@etl o TH==g 19U 36 ®9 § &l A S "ehel €, i
T Y= o Fagal 1 HiE fouig Yo (wfawe) & g 2
SEETT 6 adeTEn fF FrefefEd agsE § S Ui § ek e smRfmE d
() {x:xe N3 (x-1) (x-2)=0}
(i) {x:xe N3 =4}
(i) {x:xe N3 2x-1=0)}
(iv) {x:xe N3IR x Th 39T G&1 B}
V) {x:xeN?:ﬁ'{xT%TGP:l%}
g () W W = {1, 2}. ¥ T8 IRfHa @
(i) WEO =T = {2}. 31d: F€ i B
(iii) WET T = ¢. 3T € URIHA B
(iv) T&a gon wq=ag |eft A9 TEMsl 1 g=aE € I it 9T Gemsi
o1 eI 34 €; o1 Yo Hyead STuiiud B
(v) iR T qrepd Head ed €, 31d: 9S9 9q=ad STqifha 2|

1.5 9HF "9==d (Equal Sets)
T XU U wg==El A SR B, H, A A 1 I 9@d B 1 o 319@d € qe1 B
Tk STaTd A 1 ot e @, df Ugeea A 3R B, GHM hedd €1 Tseddr <Hi
Tl § qed: W SEgd B 8
aftarer 3 T UgeIg A 3R B UUF dedd €, A% SIH dedd: §HM oEd &
3R &0 fer@d € A = B, 3791 G=a 3THH Head ¢ iR eq forad € A#B.
3meT B frefafed el | fa=umr =3
() o eifST fm A={1,2,3,4} 3B ={3,1,4,2}. 1 A=B.
(i) T e fod A, 6 § &0 AT @Al a9 P, 30 o 19T [UHES] oh
e €1 e § b wqea A 3R PEAE €, it ohed 2, 3 3R 5 €
TEA 30 & AYA [UES € SR 6 ¥ HH off 2
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afe et T % Tk A T W Ak Stewel S TRER et g,
Tee SRl Tel €1 SEel o oIy esd A={1,2,3} 3R B ={2,2,1,3,3} T°H
g, Fifeh AT Ueieh 3199d B H © 3R gHeR faeim off 9 21 36t Ru1 2 i ferelt
T 1 U HId EI SEeh el 1 TG Tl A 2

SETETUT 7 WM WAl o I Bifey, AT T K I T, oK wR0 St aqarnu:
A={0}, B={x:x>153R x<5},
C={x:x-5=01}, D= {x:x2=25},

E={x:x T x2—2x—15=07% Tk &7 qUlishs T ).

1 T8l 0 e AR 0 ¥q==ai B, C, D 3N E, & © fefi & «ff =¥ ®, omd: A#B,

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

Fifeh B = ¢ fobq IR &g gq==a o &1 21

3d: B£C,B=Ddu B #E.

C={5) ™ -5e D,zqf@T C#D

78l #ifeh E=({5},C=E,D={-5,5} 3 E= {5}, &d:D=E.

TH YR GHHE Al 61 I ohad C el E 7|

SETETT 8 eAfelEd Seed I W A W WHE €2 S0 SW o A Sy
(i) X, “ALLOY” % 31&R| 1 §H==d a2 B, & “LOYAL” & 31&/ &1

HH==4|
(i) A= (n:neZdM n*<4} 3 B={x:xe RAA - 3x+2=0}.

g () W X={A,L,L,0,Y},B={L,0,Y,A,L}.3@: X 3R BEuH qq==d
&, ifen Tenell T=er o St i RGN o HYead aordl T8l ¢l o7
X={A,L,0,Y}=B

(i) A={-2,-1,0,1,2}, B={1,2}. %% 0 AR 0 ¢ B, sHelT A3 B
U & 2l

gyt 1.2

1. frafafea & 9 =9 o o aq==a & S €2
() 2 9 9 faom wrehd Hemst w1 gyl
(i) TW AT G&ASA ®1 Tl
(i) { x:xTH Whd T T, x <5 T & 9 x> 7 }
(iv) {y.'yﬁﬁ?“ﬂﬁ@ﬁ?i@ﬁwgmﬁ%ﬁg%}
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1.6

Tfora

frefafad wqeeal § 9 %F aifi 3k wF eafifig 82
(i) 9 o HEHI 1 G =aA|

(i {1,2,3,...}

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

(iv) 100 ¥ S ¥ Uliehl 1 F==d|

(v) 99 | B AYSH YNl 1 Tl

e e o ° e o forg sarey o o aRifid € 8k s emifhg 82
(i) x-318 o HHIR W@stl &1 =4I

(i) TS FoidTen o 1Rl w1 Y=

(i) =9 GEmet w1 gg=E S 5 o [N

(iv) gt R @A el A 1 el

(v) 7a 63 (0,0) ¥ 8 X I ad Fdl ol Tl
feferfaa § aqemse fF A=B ¢ @1 &l e

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

(iv) A={x:x%E 10 &1 Tk TN 2}, B = { 10, 15, 20, 25, 30, ... }

711 Frefefad ggeea g™ gaE €2 SR 9fEd SdaRu

(i) A={2,3]}, B= {x:xTHHW &2 + 5x+6 =07 Th 8 2}

(i) A={x:x3 FOLLOW I T & &)
B={y:y3= ‘WOLF I T& 37N 2}

= QU gU o=l | 9 UM Sedl 1 99 it

A={2,4,8,12}, B={1,2,3,4}), C={4,812,14}), D={3,1,4,2),

E={-1,1}, F={0,al, G=1{1,-1}, H={0,1}

SUageed (Subsets)
e e ==t W fo=m #ife:
X = 3ueh foener & weft fornfef =1 aq=a,
Y = STaht el oF gt fanfeat w1 el
TH @A ¢ foh Y 1 Uoieh 3fee, X o1 ot Uk 37agel €, 8H hed € 16 Y, X

TF SIS § X F1 U STHIET §, WA § X C Y 5N T FW | Tl o, Fo
‘T ST ¢, e sfafawe ®' o forw yge g 2l
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ufterer 4 afk =T A 1 Y% S9gd, 9q=9d B 1 off Tk of9@d €, df A, B
SUHTET FHE
T IR H, ACB, IR 5@ &Ff ae A, T ac B. 9g1 Tdish ‘=, g o7ef
‘qred ©' B ], 1 A gaursies el §1 39 Ydieh 1 AN Y ok, B9 SU9q=d
1 R 9 YRR fow e B
AcB,aC ae A=>acB
T SUYSR A 1 3H ThR UGd B, “A, B % T IUET= B, A 3@ qe4 W,
o a, A T fo9d ¢ a9 © T ¢, BT Wt T& 3@@d 271 9 A, B %1 TH
IueEd E €, o g9 fored € TR Az B |
Tl e <1 ey foh Al B, %1 G=a € oh faiu chelel W T AEYIE ©
o A1 Tod® oo@d B © €1 98 §9d @ Toh B o1 ydeh 3fe@a A | B 41 7 8l Al
U1 B @ T B 1 9% 1999 A H i €, A BCA . 39 90 H, A 3R B YHH =4
g &R 39 Tk A C B 3R B c A(:)A=B,Tf|%5f ‘s’ fgar ared (two way
implications) % TeTq Weiteh © @I 518 Wi ‘Afg 3IR sheret AfE’ Ted & qon Heg § “iff’
forad 21
Ry ¥ frwd faverar @ fF 99 UUssa wEn %1 SuOgsEd €, efefq
Ac A | I e aqeaa ¢ S eragd 7€ gl € 31: g9 39 91 § HeHd ¢ fh
¢ Y TSI h1 Uk SUHYeEd @1 16 g4 |9 STl W faER #d B
() TR st &1 9q==ad Q, ardias dedsll o WH=ad R &1 TH
IuE=Eg € 3R g9 faed € T Q <R
(i) A A, TEA 56 % W WISERI 1 = B IR B, W& 56 o G 94
ST o1 Y= €, @ B, A 1 Th SUHT=SA € 3R & fored € 6 B
c A.
(i) A ST R A={1,3,5} 3R B={x:xT&N 6 4 %7 Tk fauq qreha
e B} @ AcB A BcA,3W@: A=B
(iv) W ST 6 A={a e io u} 3N B={abcd.da A B® Th
Sugges € ® a1 B ot A w1 Syaq=g e 2
M oifee f&F A 3R B 9g=sg 1 Ak AcBdeN A=B,d A, B &1 Sfera
SUHTeET FEeldl € 3R B, A 1 SARAHee™ FHEam 81 S —
A={1,2,3},B={1,2,3,4} & T&H Sfud Suqg==4 2|
Ift T==a AW Shadl Tk 7999 @, 9 0 38 TF Uehel Ao Hed &1 37a:
{a) T THA T T
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SEET 9 e fow TeEl W faeR S
o,A={1,3}, B={1,59}, C={1,3,5,7,9}.
Y% FH=Id I oh o9 Hal Jdieh C Al ¢ 9RT;
(i) ¢...B () A...B i A...C (v) B...C

1 () ¢cB, s ¢TI TH==IT H1 STEH=T el 8
(i) AzB™ifH 3 A3 3¢ B
(i) AcC™ife 1,3 AT 1,3€ C
(iv) B cC Fifh B &1 i 3@ga C § ot 21

FETETOT 10 9H ST A={a, e, i,0,u},B={a, b, c, d}. 1 A, BH Tk STIH==d
22 T (F?)| F A, B H U q=A &2 Tl (Fi?)

SEEL0T 11 AE oAfST A, B 3R CdF 9q==a €1 9 Ae Bd&N B C, df #0198
T ® o AcC? ot & af wh see difsu)

T 9 oitew fF A= {1}, B = {{1},2} 3R C = ({1}, 2,3} Tr=aa Tel
Aec BHEifh A={1)dM BcC ¥d 81 Wg A CHifw 1e AR 1¢ C.

e HIfST o Tl T=e &1 T 31999 SH G99 &1 SUGH=9d &l 8 Hehdl 2|

1.6.1 FrEAfas AT % Gqed & Iuaqed

ST o SR 1.6 W I 2ia @ o @g=ea R & 9gd | Hewqul sudq=ad €1 3
U F9 & I 79 A= T ® €
Ihd &A@ W= N ={1,2,3,4,5,...}

qUifehl 1 T Z={...,-3,-2,-1,0,1,2,3,.. .}

qReg Fenst &1 ag=ad Q={x:x=§,p,qe 270 g0}, 5t 5@

“Qﬁﬂ%ﬂﬂ@aﬁxwwww%ﬁﬁxﬂmg,a%w%,aﬁpaﬁi

T & SR g T R QF s s (R —? G0 e

%),3,3% ﬁ@%@%ﬂu‘@ﬁmmm%) sin —1—31 B
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gg=a 13

i st 1 g, f5 T, @ frefua & €, 99 o arsafas genet (afiea
et &l BEwt) U et s ar 2

3d: T={x: xe R3Mxe¢ Q} =R-Q 1l o qsft arfas Fead s i
TR T o W= H [, /5 IR ek wfmfaa ©

T W= o T D W FaY 39 TN T

NcZcQQcR TcR NgT.

1.6.2 3717 R & SUGH==T o &Y & (Interval as subsets of R) WF fsiT 6
a,be R3R a < b. Ta ar&dfern At 1 9=99 {y:a<y<b) T Toga e
FEA & 3R TdAF (a, b) R F1EAT BT Bl 0 3R bk <t feorg @eft foig 5@ e
o eid & WY o 3R b 39 e § T B B

98 e o of@ fog off 3 € ¥9d (S]) fa wead € SR Uik
[a b] 8N f&fud g/ 81 1d: [a, b]={x:a<x<b)

T Siae & S Tk 3 g WA 3R TR W gl B ©

[a,b)={x:a<x<b},a¥ b T Tk el A ¢, Td ¢ fafde € fohg b
yqafsid 2|

(a,b]={x:a<x< b}a¥ b d% Tk Geu aual 2, foad pufinfeq € fog
amﬁﬁél

T Tohdl GRI ATEfash WEAST oF U=ad o SUHHeadl o Socid Hhid &l Th
depfeuss fafy fierdt €1 Seeew o fog, af A=(-3,5) 3R B=[-7,9],d AcB.
TH= [ 0, oo) VAL SARAfIh TN % WHTIT I <Al B, FElF (- o0, 0 ) I
i TS o GH=IA I SU Bl (— o0, 00 ), —c0 T oo Tk foEgd @1 I
Geiferd aTedeen HEASl o WIS YEiNid il 2

Irfaeh W@ W R o 3uHH=adl o €9 ¥ gfvid ITde fauel ol 3Tehid 1.1
ﬁ??rf&nw%z

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

O O @ @ @ O O @

a b a b a b a b
3TTeRfd 1.1

Tel &H o < € T U oia o o o™ wen W e fag el €
TN, =ad FH==d {x:x€ R:—5<x<7} &A@ (-5,7] €9 ° for@ qahd
& 1 A [-3, 5) i e T 9 H {x:-3< x< 5} 5N for@ "end €1 wem
(b —a) & T (q, b), [a, bl, [a, b) TN (a, b] § & fordt &1 ot oS wed B
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1.7 =1d 9q==1a (Power Set)

== {1, 2} W four 6w gq=== {1, 2} o 9 Sqeg==at &t fafeu) o
@ 2 6 o Teft It &1 YR w1 21 st ¢, 9w {1, 2} H Th
ITEA=ET 81 TH @A ® T (1) M {2} off wyeea {1, 2} SUEq=ad g1 gd
7g ot 71 € foh T W= W 1 SUN=Ed gl ¥ Wy { 1,2 } ot g
(1,2} &1 Us STEH=IT §| 7d: GU== { 1,2 } o &l fHel w9 Sq9q==d ¥,
A 9, {1}, {2} 3R (1,2 ). 37 @l SUEH=aAl o q=ad & e { 1,2 )
T T Ao FEd |

U 5 YeId A% SUEHeEEl o TR i A %1 UTd WHeed Fed ¢ 39 P(A)
Y Tl wtd B P(A) 1 e 31add T 9=ad gl ¢l
31d: SUYed oo §, afg A= 1,2},
P(A)={o{1 L {2}L{12}}
7g ot AT FNC R n[P(A)]=4=22
UHET W, IfE A TH T GH==9 € T n(A) =m, @ I8 fag fen s g
g % n[PA)]=2"

1.8 wrdfieh =g (Universal Set)
G fondt foeie weed o w6 U SR G=ad & STaddl SR STEH=aEl R foeER
T gl €, S fop 5@ fowiw weel o wfien B ©1 S & fau, gen-yonedt
AT T GHI TH Wiehd HEel & qead 3R SUeh SUHq=aEl ¥ &4 el €, 59
YT HeEstl 1 TH=Id, TH HeNsll 1 =9 S| I8 SMHRYd H=o ' WrdtIeh
Teerd’ el 21 WEEE qead %l G Wik U S el wd © SR 56
U=l hl 3R A, B, C, A< gNI

IR, qUTiehi oh W= Z o foe, 9iee Sensti &1 9= Q, Ush wiEiAsh
U= B Hehdl §, I1 Sl Genel s gg==d R ff T Gl 9= g gl
21 T 1 S § WM SHEEA A9 o g e o Hued Wee s g,
qrafas TH==d gl

gyaTaet 1.3

1. @ ol 5 it A ¢ H W H TE HYA TART:
G {2,3,4}...{1,2,3,45} G {abc}...{bcd)}
(i) {x:x 3ok Tommer™ 1 e X1 Wb famneff €). .. {x: x ues faeme™ =1
wF famneff 2)
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(iv) {x:x Tore woae o food wh 99 2} .. . {x:x & GO 99q § 99 @
et = 1 3 21}
(v) {x:x e wmaa o feoa wh B19S B} ... {x:x Tl wmaw o o wh
e §)
(vi) {x:x Toreht woaer o feod U wmarg B9 B ... (o x foRet wuae o feem
T e 2)
(vi) {x:xTh TH Thd W& ) ... {x:x TH qUih B}
. Siiferg fo fefafEaa wem g © SAuen e €
@O {ab}yz{bcal
(i) {ae}c{x:xUs SUMHERT H TH @R )
Gi) {1,2,3}c{1,3,5)
i) {a} < {a b c}
v) {a} €{abc}
(vi) {x:xﬂ@6ﬁﬁ@wmm%}c{x:x@mm%,
S GE 36 Wi fawiied et 8)
. O ST TR A={1,2,{3,4},5} | fr=fafEa § 9 w8 @ ®ue w@ e R
R Fi?

(i) {3.4}JcA (i) {3,4}eA (i) {{3,4}}cA
(iv) 1e A (v) 1cA®Mi) {1,2,5}cA
(vii) {1,2,5}e A (vii) {1,2,3}cA
(ix) o€ A (x) 6 A x) {¢}c A
. fr=afaftaa aq==ai & a+f sTag=aa fafau:
(i {a} (i) {a, b} @) {1,2,3} (V)¢

5. P(A) o fohaa srma €, afE A= ¢?
6. frafafea =t sique &9 o fafau:

1 {x:xeR,-4<x<6} i@ {x:xe R, -12<x<-10}
@) {x:xe R 0Zx<7} @iv) {x:xe R,3<x<4}

. frafafed sfauet & aq==a fmi w1 ¥ fafau:
®» 3,0 @ [6,12] @@ (6,12]  Gv) [-23,5)

. Trafafad o 9 yoie o T oy siF-w Wb qeed yEifad Hal?
(i) THHIT FAsi &1 = (i) wwfgarg s @1 Tg==a|
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9. "E=A A={1,3,5},B={2,4,6} 3R C={0,2,4,6,8} Y & g i Tq==4
A, B3R C o foru frefafad & @ w8 @ (W) 96l gq==g fag s gsd 872
(i {0,1,2,3,4,5,6} i) o
i) {0,1,2,34,5,6,7.8.9,10} (v) {1,234,56,78}
1.9 a9 Mm@ (Venn Diagrams)
Tl o S AR Heel 1 ol gR1 Frefud fRe S wwhar @ 9= 9O ema
ed &1 9 ST 1 A 31U Teh I John Venn (1834 Fo— 1883 %) o M8 W @l
T 21 37 SR W S SR 6% ofsh WHEG: o9 Bid ¢ el Wieten ST il W
T A 5 SN SHeh SUEH=EAl i U g9 gl YERid i 2l
ot o 3@ o Tl o STdl i Sk foey gy o o s @ o
aMepfa 1.2 3R 1.3 °
U

U
o] o]
5
o9 *9

3R 1.3
Ted 1 i 128 U={1,2,3, ..., 10} T T qq==d € 3R A= {2.4,6,8,10}
ST Th STHI=Y ®,
Tl 2 IR 137, U={1,2,3,..., 10} T Gl gy 2, foraer A={2,4,6,8,10}
3R B = {4, 6} STT=T & 3 B CA.

IS o TRl T faegd T ST 5 g1 Gyl o i, gafTs iR R
R fo=amr &3
1.10 9g==Ei WX |fshard (Operations on Sets)
feell weneti # en dra ek € foF Tt W A, sfa, o SR 9 i wieard e
YRR GO 1 STt &1 370 ¥ Yeeh ke i & emsd W ga= fman @ o, e
Tk o1 T I g2 ot 3SRl o fau 9 gemet 5 SR 13 W A i e go
FH 9 e ge 18 U Bl @1 [ Gemsd 5 iR 13 W e &1 Gfiear o &
W EH W 65 U B 21 3 bR, e U wfiward €, foaet € wgsd W Hu
FH W, Tk 3 GH=Id o 91 21 36 B9 Headl R e drell g Giharst wi
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e 3 3R Sk TUrEl 1 St w1 Jel W In B9 gl o1 Sooi@ faRd
HEfh TH=ad o SYOgadl o €9 ° H|

1.10.1 @g=erdl & GerT (Union of sets) A oS fF A 3R B %1 & =4
g1 A 3R B o1 Uftwer o8 wq==a € Ted A o @ft el o @ B o o weft
7T B, T ITATTSS TaFdl Sl hael Teh IR o T 8l Uelteh ‘U’ o1 T4 FiHem
i Treftd =3 o fu foran San 81 Ydirreqss &9 | 89 A U B fofed ® 3R 39 ‘A
gfiwe B’ 9ed Bl

SEETOT 12 A WS fo A={2,4,6,8} 3 B=1{6,8,10,12}. AU B[ HifsT
TABAIEE E T AUB ={2,4,6,8,10, 12}

e ST fF AU B foad 999 SwafTs 3999 6 3R 8§ &I hod THh X
fered 2

SEETOT 139 ST fF A={a e i o u} R B={qiu} T
AUB=A.

T WAAMAUB={qa ¢ 10 u}=A.
79 ST @ W g B T Rl wgeea A SR SEe SUEHead B W
aftge Tq=a9 A @ gia1 2, s1efq afs Bc A, @ AUB=A.

IETE0T 14 A eifee ff X = {(Im, Tidr, 3/heR) sel X1 o faenfe=i &1 s fasmes
1 B! AW T T, Th g=ad 81 9 oiSC o Y = (T, Sfae, @i wen X1k
feranfelat =1, it famera =t wea dW ° ®, Uw 9geed B X U 'Y 71 HifSe iR 3
=93 i A HIfST|

T T XU Y = (W, W, FhR, efde, o). I8 wem X1 39 fomnfefai
e B, S A1l T i ekt S W ® A1 e | | € A < S | R
3d: TH < HeIAl o GiHCH %1 TRET 39 YRR Y Fehd €
TSI 6 < HYEEEl A SR B w1 WitHe qq=ad, o8 qq=ad § foed o gt ey
ERAMAAFTHB AL (37 erewal 1 wiferd [
T LS SAT | €) | TeliehTeres &9 | 89 fored §
ff AUB ={x:xecATxeB }?l A
& =l o Wferer & eTefa 1.4 7 feam
T 37 @ ¥ Wil feman s gk ? B
MFfd 1.4 W BETHRT 9 A U B H Y=Ria AUB

F 2 aMeRfa 1.4
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AitweT it |ihaT oF H/B TTUTEH:
i AuUB =BUA (%7 fafma fr=m)
i) (AUB)UC=AU(BUO)

(@ fam)
(i) AUd=A (qeeweh o, ¢ |ishan U 1 deadeh 31eFd ©)
iv) AUA =A (ataq o)
vy UUA =U (U =1 f7em)

1.10.2 'FIEW?")‘W A3 (Intersection of sets) =g A 3R B &1 Tdfss 3
gft Tegal 1 ggeEE T, S A SR B <Al H S9afs j1 gl <~ 1 W@ g
1 frefua 1 & fau e S 21 g=sa A 3R B %1 Gdfe 39 9 ste@at
e B, S A SR B g | i1 diehreds &9 ° 89 fored € T

ANB={x: xe A3 xe B}

SETETUT 15 SR 12 o G==d A 3R B R fomR *ifSUl A N B 3@ Hife)

T BH @A © T hael 6 3 8 & UH 37ed & Sl A SR B 31 § swafts ®1 o1
ANB=1{6,8)

SETETUT 16 ST 14 & g=ad X 3R Y R fomR *ifsul X A Y 7@ sHifs)

Tel B9 @A © Sad ‘A’ € Te TE U oeEd §, S M § SvarTs ®1 e
X NY = {3}

FEMET0T 17 9 ot fh A=1{1,2,3,4,5,6,7,8,9,10} IR B=1{2,3,5,7)
A N B @ HIST 3R 39 YR fK@we % AN B =B.

TABHTEd R fh ANB={2,3,57)=BEA AN fF BCA3INANB=B

it 7 weea A 3R B 1 GdfTe S99t sradel o1 weed €, S A 3R B gHi
o &1l ydierreass €9 °, g9 forad ® f
ANB={x:xe A3 xe B} U
Tepfa 1.5 W BEfHd 90T, A 3R B & T
1 Tefifa e 2 A
Ifz A 3R BT < 99==4 & fF AN B = ¢,
A A 3R B 3HgH Y= hedld 21 S ok ANB
faq am ofifst f& A=1{ 2, 4,6,8} 3T NS
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B={1,3,57}, @ AR B &g gy== ¥,
Fifr AR B ¥ % i sage swafrs & 2
STHIH TH=A i a1 ARG N F&faa foean <
Gehal €, ST ST 1.6 H Wi 2

=

19

010

STYH 3@ § A R B S 9= &
wafrs wiwma & &z Tored 3T 1.6
i AnB =BnNnA (9 fafma fram)
i) (A NB)NC=ANn(BNC) (@ f1am)
(i) 0NMA=0,UNA=A (0 3R U = f7zm)|
(iv) AnA=A CUEERERLY!
V) AN(BUC) =(A NnB)U(A NC) (faazor =1 s frem)
i  faafa g 8 U ™
T S 99 el [spfaE 1.7 (1)~(v)] SR 39 §1d 1 TWeAdl ¥ @ Tohd T
U U
. A
(1) (BUC) (iii) (ANB)
U U
0! (A
28 A'\
(i) ANBUC) @iv) (ANC)
U

&y

®

(v) (AnB)uU (ANC)

MR aat 1.7 () ¥ (v)
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1.10.3 WW&W{Difference of sets) A=A A 3R B &1 3 S 3raaat
1 WeE @ W AW € fobg B ° & ®, 99 foh A SR Bl gt %W # fan sy
Tt ®9 H 39 A-B foad € $iR ¢ A SR B Ued 2

SEETOT 18 WA e fF A=1{1,2,3,4,56,B={2468} A-B 3R
B — ASM hifST |
T TR MW W % R A-B={1,3,5), FF @@d 1,3,5 909 A ©
fohd BY &1 € aan B—A= {8}, Fifer /999 8, B & & fohg A & &1 21
TSI E fF A—B=B-A
SEETOT 19 AF AT % V={aeiou}d@ B={aiku}, @ V-BS3R
B - V F@ &ifST)
sl qﬁV—B:{e,o},a@ﬁﬁ?W&OHgtﬂq U
VH € fog BH &l & a1 B-V = { k }, Fife
o7 kFg=Id BH ® Wq V ® Tl 2l
T AR FW L fF V-B£B-V FH=A
fmfor Fohda 1 AN d §C & A=l oh W
1 IR T TH TFR o T o A
A-B={x:xe A3 x¢ B}
< W= A B % S A S T g HF L8
<1 S ekl © S o aMepta 1.8 § weiRid 2
FElfehd 9T & HH=A A 3R B @ 3R &l |U B-A
Tt B

fewuit wq=s@ A - B, AN B 3R B - A WER
ST B ¢ otefq T A el Q wyel W |, 4

T =g T o weIE B © S f (ANB)
ARfd 1.9 H yafeid 2 3MeRfer 1.9
1. fr=fafed ¥ 9 9% 9q==9 g9 &1 Aied Fd S

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

@ A=1laeiou}, B={a b c}
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(i) A={x:xTh Wehd G&A & 3R 3 & 0 &}
B={x:x%EM 6 ¥ HH Th Wihd G& €}

(iv) A={x:xTh Wihd W& 2 3R 1<x<6}
B={x:xTh Wehd H&A € 3 6<x< 10}

(v) A={1,2,3},B=0

. AR ST fF A={a b},B= {a b c}.#F AcB?AuUB @ HifaUl

. AR AR B W@ 9g=4 & fF AcB, @ AUBFI T ?

. A€ A={1,2,3,4},B=1{3,4,5,6},C=1{5,6,7,8} @I D=1{7,8,9, 10},

fTr=fafad 9@ Sifea:

(i) AUB i) AuC i) BuC (iv) BUD

v AuBuUC (vij AuBuUD (vi) BuCuD

. T 1 ¥ U yed 9=ad T & 96 GYead 914 S

. A A={3,57,9,11},B={7,9,11,13},C={11,13,15}3R D= {15, 17};

Tr=fafad 9@ Sifea:

i AnB @ BnmC ) AnCnD
iv) AnC vy BnD vi) AnBuUCO)
(vi) AnD (viii) Amn (B uD) ix) (AnB)n(BuUC(C)

x) (AUD)N(BUC)

. A€ A= {x:x T Whd G&M 8}, B={x:xTh TH Yehad T &}
C={x:x T a0 Wehd G&A €} D= {x:x Th A9 G 8}, Frefafa
Eﬁ‘clﬂﬁrl"l:

(i) AnB i ANC (i) AND

(iv) BNC v) BAD (vij CAD

. Trefafed aq== 3 § 9 % 9 39 A6qw 87

() {1,2,3,4) T4 {x:xTH Jehad G&M & IR 4<x<6}

@ {aeiouldd {cdef}

(i) {x:xTH TH YUl B} 3R {x:x TF fawm gl 2}

. A A=1{3,6,9,12,15,18,21},B={4,8,12,16,20 },
C={2,4,6,8,10,12,14,16 },D={5, 10, 15,20 }; at f=Afafaad %I Fa Hifa:
i) A-B i) A-C i) A-D (iv) B-A

(v) C-A (vii D-A (vii) B-C (vii) B-D

(ix) C-B x) D-B xijy C-D xi) D-C
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10. 9 X={a b, cd} IR Y={F b, d g}, Tr=faiad & Fa Hifsa:
() X-Y (i) Y-X (i) XNY
11. 9fg R emfaes Semsli ik Q uidg wemeti o wq== €, dl R — Q &1 &N ?
12. =y fo fefafea sem § 9 goie 9 8 91 3?3194 S9 1 Sfifee o
CRIEL
() {2,3,4,5} 7 { 3,6} TEIH = |
G) {a eiou}dN {ab c d}sHIHE G== B
i) {2,6,10,14 }dem {3,7, 11, 15} /g == 2|
(v) {2,6,10} e { 3,7, 11} &g == 2|

1.11 9q==id <kt YTk (Complement of a Set)

M oS for weft e Semeti 1 wEte wgesa UR @ A, U o1 98 Sueq=ead
2, foad 3 |l v "eard € S 42 1 e 8T 81 36 YR A= {x:xe U 3R
X WA 42 1 WISTh el )1 BH 2@d © TR 2 e UTehg 2 ¢ A, Hifh 2 T 42
Teh WISk B S YRR 3e UTehg 3¢ A, 991 7e UTehg 7¢ A 31 ohaet 2, 3 de
7€ Uch U0 ofaad € S AT 7€t €1 31 i 199 Semelt & e Stuiq gy
{2,3,7},U o HUeTA 1 b Hed hedldl 2 3R 30 Tdieh A’ 9 Frefua foran st
B A'={2,3,7} U YRR A @ € fF A’ = {x:xe U3iR x¢ A} 1 308
frefafiaa gt o et 8

uftarer 8 WM ifS for Ut s aq=aa ® 3R A, U &1 T ST8q=ad 8, dl
A 1 Tk Gg=F Ush 39 STagal 1 ggeaa €, S A o 1agd Tél €1 diehicAs
U T Ush Al A o Tk 1 T A’ o fefud ed €1 e/ A= {x:xe
UR xe A} ©9 for@ ohd 81 A=U-A

= T T A Sh T S==a &1, foaeheua:, SEles Tq==a U den 9= A
% 3 oh &Y H @1 I Gl

FETET0T 20 9 ofifSe fF U=1{1,2,3,4,5,6,7,8,9,10} I A={1,3,5,7,9} & @
A’ [d HifSu

el B9 NE L © ohadd 2, 4,6, 8,10 B U UH 3@¥d © S A H & B
3 A ={2,4,6,810).

SETEY0T 21 AH efifse fod U e | foren fommer o wanm X1 @eft faenfen o1
it Tq=Ed € SR A, el X1 %1 Gl wefwal o1 gyeed @ 9 A’ F6 it
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1 iR A, el X1 Gt eTgfenal o T==d €, 37d: A’ SISl el o T TTSeh
1 T 2

| femmit | 7 A W wg= U 91 T S £, @ s e A
U &1 T I9&q== el ¢l

H: STYE ITEI 20 H,
A ={2,4,6,8,10}
I (A ={x:xe Ui xe A}
={1,3,5,7,9} =A
e T 1 IR @ o € T adfie gq=ma U o Tl suages A
& faw (A7) = A
o1 FrfafEd 33 ° 9 (AU B) @1 A’ B’ & ga el

FEMETOT 22 A otee fF U ={1,2,3,4,5 6}, A= {2, 3) 3R B={3,4,5},
A,B’, A "B, AU B[ ®ifs 3R i fog it f6 ( AUB)Y =A'N B

T oA A’ = (1,4,5,6),B'={1,2,6}1 3@: A’ NB'={1,6}

TH: AUB ={2,3,4,5} 2 s@feTq (AUBY ={ 1,6}

(AUBY ={1,6}= A" "B

79 YR B WA © fF (AUB) =A’AB’. 78 fag e s e @ for swde
RO S ®Y W T Bl ® ARG A SR B WS Gqeed U h hig & SUSTeEd
g, @ (AUB)Y =A’"B’. 38l WK (ANB)’ = A’ UB’ 37 9RomHl = 3= § 39
ThN SR U B

g el o Wie 1 Qe S [ HY=adl o1 WETS el @ ael <l

Y=ol o WS 1 Teh 7ok b Tl
WWW%I" E:I'clﬁ DeMorganéﬁ o A
M wed 2

2I"E?:lTl:[‘Ti'\UI?IEIDeMorganéb‘ﬂTl:[TTI'{T@TTI'QT%I
frdt I==a ASh T A’ 99 W@ gN Fefua
fope ST Wehel € S Tk emmeRfa 1.10 & Wiy 21
BARd W TH==d A o W A’ i g9l 2 HFIT1.10
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T & B T[0T
L9 M ) AUA =U ([))ANA =0
2. De Morgan &1 919 : (i) (AUB) =A’NB’ (i) ANB=A"UB’
3.1 fm (A=A
4.0’ ARU S FEm : ¢’ =U SR U =9.
3 Tl o1 Seara oF Sl g TR ST geRdn @)

1. 9H ofifse s U=1{1,2,3,4,5,6,7,8,9},A ={1,2,3,4},B={2, 4,6,8 } 3%
C=1{3,4,5,6) @ f=fafea s *ifa:
M A ()B (i) (AUuC)Y (@(v)(AUBY (V)(AY (vi)(B-CY

2. ¥U={ab,cdefgh} O FAGRGd Tq==@ & T T BT
i) A={a b c} (i) B=1{d e f g}
(i) C={a c ¢ g} (ivy D={f g h a}

3. UIhd el oh Y94 ol HEe Sead Ad gY, Fefatead S o T
fafau:
() {x:xT% ehd §H GE&A B} (i) { x:x T Wieha T G B}
(i) {x:xTEM 3 B TH o4 N2} (iv) {x:xTh AT G B}
v) {x:x 3 3R 5 9 faufea e ol t gen ?)

(vi) {x:xTh qol =i wew §) (vi) { x:xTH ol o9 HeE 2
(vil) {x:x+5=8} (ix) {x:2x+5=9}
x) {x:x27} (xi) {x:xe N3R2x+1>10}

4. aE U=1{1,2,3,4,5,6,7,8,9 },A={2,4,6,8 IR B={2,3,5,7}, @ GeAri
aﬁﬁqﬁs:

() (AUBY=A"NB (i) (ANBY=A"UB
5. frfafed § 9 g% & fau ST oF o@ difau:
G (AUBY (i) A’NB i) (A N BY v) A UB

6. WH it fop fopelt wmaer o feom weft Biygsil 1 == WEten 9q==9 U 2|
T AST Geft e o1 ggesa € 9 9 9 w9 T #0600 fiu= 7,
A R?
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7. fr=fafea oA = 99 99 & foau fog o & afw:
i AUA =... i) ¢ NA=...
(i) ANA =... iv) UnNnA=...

1.12 < 9ieoEl o Gfmed ofi wdf s W enuria smaetie w9
Practical Problems on Union and Intersection of Two Sets

TE o Tl W BH < eIl o Gfter, TEfTe e iR & SR o @@ g 2l
T ATR] § oH A Wfafed o Sied 9 Hraf-ea
T T Fl W w3 s ¥ wra g 6 |U

YIRT 3T 3T a1l ST, S Wil (318 16)
T off forar <o Q
() WH =it o6 A @R B ufifia wq=== 21 afg

ANnB=9¢,d (ANB)
n(AUB)=n(A)+n(B) (D) ———
AUB 3o Al AY € a1 BH € W aFi

o & €, Fifs AN B =¢. 37d: TROMH (1) dehTel I il 2

(i) =9h ®q W AR A W B uRfHd gq==g €, @n(AUB)=n(A)+n(B)

~-n(ANB) . (2)
A HITST foF Tg=s9 A—B, A N B @1 B - A 3FJs & 3R g1 WiHed A UB
2 (STefd 1.11)1 @y

n(AUB) =n(A-B)+n(A NB)+n(B-A)
=n(A-B)+ n(AB)+n(B-A)+n(A NnB)-n(A nB)
=n(A)+n(B)=n(A AB), s IR0 (2) 1 Feafud i 2|
(i) T: A A, B 3R C ulifa wq=== €, i
n(AUBUC)=n(A)+n(B)+n(C)=n(A "nB)-n(B NnC)

-n(AnNnC)+n(AnB nNnC) ... 3)

Id | 79 T ? TR
n(AuBUC)=nA)+n(BuC)-n[An(BuC)] [ (2) s ]
=nA)+n(B)+n(C)-n(BNC)-n[AN(BUC)] [ (2)sW]

FifF A N(BUC)=(A NB)U(A nC),sd I &l & &
n[A N(BUC)l=n(ANB)+n(ANC)=n[(A NB) N(A NCO)]
=n(AnB)+n(AnNnC)-n(AnBnNO
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F: n(AuUBUC)=n(A)+n(B)+n(C)-n(A NnB)-n(B N0
-n(A NnC)+n(A nB nC)
4 goRR o (3) fag gsm

SEETOT 23 AR X AR YR W@ W= € fF X U Y H 50 eme ®, X A
28 T © AN Y H 32 Fo@a B, @l X N Y H T staga €72

T fem 2 fF n(XUY)=50,n(X) =28, |U

n(Y)=32,n(xNnY)="?
T nXuY)=nX)+n(Y)-n(XNnY)H Q
T gRI €9 dEd € R

nXNY)=nX)+n(Y)-n(XUY) (XAY)
=28+32-50=10
foreheaa: TF AT R 2 (X AY) =k, @ 3TeR{e 1.12
n(X-Y) =28-k,n(Y-X)=32—k (3 1.12 o 3 3IRG 5N
T @ e fF S0 =nXuY)=nX-Y)+n X NnY)+n(Y-X)
=(28-k +k+(32-k)

31d: k =10.

SETETUT 24 U foame o 20 teames & S i @ sifaen! Te €1 3 9 12 T
e B 3N 4 Hifdent S T SHT i Te[ ¢l fhae steren difaen! Ye 22

T T WY for M S STEATeh] b1 WH== e il €, S o 9e © 3R P
39 AAIh! k1 G el i 8, St ifaer T &1 86 wvH o e § o7 o
I ‘' 9§ Wie du vsE ‘S’ | el o1 Hehd fherdl @1 gEfey
n(MUP)=20,n(M)=123R n(MNP)=4
B n(P) A HE TR
IO n (M UP)=n(M)+n(P)-n (MNP), & FIM gH,
20=12+n(P)—4
1 n(P)=12
AU 12 AT AidH! TS B

SATETOT 25 35 fomnfelai 1w wen o, 24 fohohe W TR Y § 3R 16w
WAl e FG 2| 3G i g foenefl w6 @ %9 T O 1Evd Qo uHe
Tl ¢ forae forenedl fifche @IR Heare SH1 Qe w6 i €7
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&1 U ifSIg fom fomehe Qe T6E s o1l faenfefal 1 aqeea X 1 | st fo
el ol THE hid ool Tl o Teed Y ©1 6 YR X U'Y $9 Tt
HT T &, S FH W FH TH T T89S HW § IR X NY 37 fomnfia w1 age—a
2, S S € Wl W 9EE i 2
fmefd n(X)=24n(Y)=16,nXUY)=35n(XNY)=?
T nXuY)=nX)+n(Y)-n (XNY), o T g, 80 T Hd 2|
35= 24+16-n(XNY)
@, 2 (X NY)=5
1orfq 5 famneft A1 B B 76 w2
a0 26 foRdt THA o 400 faenferi o5 weaor | 100 faeneff ¥« 1 W™, 150
feremeft Sl o1 T8 ST 75 foreneft ¥ qen ek S 1 T T oTel WY S €1 I Shifey
fo fope foreneff 7 @ o9 &1 W@ 94 € &R T TR w1 &2
&ol °F S for U wderor fopy o feenfelai o aq=aa 1 fefa o 81 qen A
e 1 W@ 14 9Tl IR B H@ 1 W@ WA Al faenfefal o wqeeal &l el s
21 39 TR 1 (U) = 400, n (A) = 100, n (B) = 150 3R n (A N B) = 75.
3@ n (A’NB’) =n(AUBY
=n(U)-n((AuB)
=n(U)-n(A)-nB)+n(AnB)
=400 — 100 — 150 + 75 = 225
ad: 225 foeneff 3 @ ¥ 1 R 7 HR F W d
SETETOT 27 200 FARK R = I 9 difed B, 7 120 =@fR WA C, 50 At
TRA C,, ¥R 30 =fe WA C, 3R C, 3 & & waifeq g¢ €, @ T8 =fwd =it
& A SifSC S gefad gQ @
() WA C, fog WA C, ¥ e,
(i) @A C,fog wra C, ¥ 7@,
(i) TEEE C, 31e@ WEE C, ¥ wfeq gy &l
&1 UM ofifee fop U, = I @ difed safeal o St ayees i fefud s €,

A, WA C, ¥ gifad =Afeal o Tq==4 ! qe B, WEA C, ¥ gHiferd =i =
T &l el i 2l
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28 TfUIG

T&T W n(U)=200,n(A)=120,n(B)=507 n(ANB)=30
() T gu a7 oM@ (emehfd 1.13) o &9 <@d § T
A=(A-B)U(ANB).

o n(A) = n(A-B)+n(ANB) u

(FifeF A—-B) 3R AN B 3T )
AYNM n (A-B)=n(A)-n(AnB)= Q

120 -30 =90
F: WA C, fohg w@eA C, ¥ et wefer e (ANB)
I @ 90 B 3MeRfa 1.13
(i) 3mHfd 1.13 B = (B-A)U(ANB).
zHfaT n(B) = n(B-A)+n(ANB) (i A—Ba A—B AGTH 21)
YA n(B-A)=n(B)-n(AnB
=50-30= 20

a: WrA C, fohg WA ¢ 9 T yefam safwE w5t e 20 2
(iii) T C, HAYEN WEA C, ¥ e sAferqal i WeAn ereiiq
n(AUB)=n(A)+n(B)-n(ANB)
= 120 + 50 — 30 = 140.

1. afg X &t Y= td "ge=d © f% n (X ) =17, n(Y) =23 qel
n(XuY)=38dn(XNY) A Hifq)

2. AR XM Y FWagema 8 ff XUY # 18, X W8 3R Y H 15 3fad &,
T XNY ¥ fora staga gin?

3. 400 =AfFaal & @ge ®, 250 f&t qen 200 SfUSH St Ghd B1 fohae =afem &
T SIS S el Hehd &7

4, ARSI T I WG € fF S H 21, TH 32 IR ST # 11 21999 &,
@ SUT ¥ fohad staaa si?

5. AR XA Y At gge=a B fh X W40, XUY H 60 3R X NY ¥ 10 7d
g, @Y H fhar sr@aa =i

6. 70 Al o5 TS H, 37 HI®T, 52 1 THI Hd & R Yoish <A I § 9
%0 9 FH TH 9T TES w1 €, A Trad Al il SR W@ <Al kTS
F &7
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7. 65 Al o THE |, 40 A fhohe, 3R 10 =Afem fopehe den A 41 =1
TR A €, dl Tere SAf sheret 2 Rl TR e € fohg fepehe w1 T2 TR
wfe If 1 TEE w7

8. Tk HUA H, 50 Al %, 20 AfF AW R 10 =Af T $ R = <A
& AWl w1 didt ohd 7| foRds safe =9 <1 &) st § 9§ 9 9 FH Tk 9
et TR &7

fafaer 3ergvur

sarEtor 28 fREry f & “ CATARACT ” & aul fa=amd of 31ei o1 9q=ad aell
3 “ TRACT” o auife=q o 31eR o1 == @M 2

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

A ifSy i Y “ TRACT” & @1eRi =1 9q==4 €,
Y={T,R,AC}

Fifer X 1 Y% Fagd YH € a1 Y H1 Gk 39Fd X ° €, o X =Y

SETE0T 29 9= { —1,0, 1} °F 9 STGH=IAl &1 g aA=y)

T UM A={-1,0, 1} ¥ TY=IT A 9 SUHT=AA @y g ff eraa TE © e
= O Bl A o Ueh 3o Al SuEg=E {—1}, {0}, { 1} ¥ A% < EFd o
= { 1,0}, {1, 1} ,{0, 1} &1 A o 9 STage aTell STHT==4 A % 2| 38 TR
Ach |l SwEg= ¢, { -1}, {0}, {1}, {-1,0}, {~1,1},{0, 1} @& {-1,0, 1} B
sarEvor 30 fag ST ff AU B= AnB&i awd @ 7% A=B

T AR HIE AITT ae€ A, @ ae AUB. HfF AUB=A N B, @M
ae ANB. 3@: ge B. YR Ac B. 36 YR K be B, @ be AUB. if#H
AUB=ANBZATL, be ANB. 39 YR be A.3d: B c A 3AUIA =B.

SETEI0T 31 "=l A, B & fau fag wifse f6
P(ANB)=P(A)NnP( B).

7ol 7Moo fF Xe P(ANB), @ X< ANB. 39fdt X e P(A)dem Xe P(B), fSen
e g3 fh X e [P(A) NP (B)]. 38 &R P(ANB)c[P(A)NP(B)]. AF difs
% Ye [P(A)NP(B)], @ Ye P(A)@ Ye P(B), 3 %K Y A 3R Y B.
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T Yc A N B, @t @ € f6 Ye P(A N B), 3@ [P(A)NP(B)]
cP(ANB),3@: P(ANB)=P(A)NP(B).

SETETUT 32 Ueh oSIR STEH TU8 A 1000 SYHRst 1 Gelequr feman 31k gied faman
o 720 IUAEST 7 AR A TN 450 IUHEFNST 7 AR B THE fohanl 1 IR i
TGS I AT SUNESA H AT G F 7?2

T A oifSe fiF U wderr susdieiell o1 Sq== 2, S 39 Sudies & q9=ud §
e 3eE A TEE fohal 3R T 39 Susisiei o1 gy== ¢ T=iH Scae B I |
e 2 fF,

n(U)=1000,n(S)=720,n( T)=450
FWIEL  n(SUT)=n(S)+n(T)-n(SNT)

=720+450-n (SN T)=1170-n(SNT)

e B n(SUT) eifsman @d & S8 n (SN T)FH 8, g SUT < U,
SRt @ B 6 n (SUT) <n(U)=1000 | 8 YHR n (S U T ) 1 Aferhan
A 1000 &1 THRAT 2 (S A T) 1 =8 AE 170 {1 o1 I SR bl TGS HLA
ol SusieRAl ® <[ e 170 B

FEMET0T 33 500 R Hifcreh] § IS T 9 ™ T foh 400 AT A THR 1 FR
@, 200 @M B R &1 %R o qA1 500 AT A 3R B <l Wb w1 %RI o Aiferss 9|
F 9 3Mine T B2

& WM Wity foh oars fohy 1T R Akl 1 @geed UT, A WhR i SR o HifcTshi
%1 GeI M € 3R B YR &1 R o Hifcish! 1 9= S 2|

2% n(U) =500,n(M)=400,n(S)=2003R n(SAM)=50.
FWIEL  n(SUM)=n(S)+n(M)-n(SAM) =200+ 400 — 50 = 550
fohg SUM c U foren areqd € T n(SUM)<n(U).

e T feidife 21 31: Ued Siiehe Wl el B

SETETUT 34 Uk WElaEne o fedid o fofu 38, aehe ool o fer 15 3R fiohe
o felT 20 TG WS T T Afk 3 uSE Ht 58 W H At IR hadt FH @
1 T @l o foae fier, @ fhae @ @l 9 o 9 S-S |1 Tell o o fie?

&1 g fifST fF F, B @1 CS4 @i o 9q=ad fefud ot 8 i< w99 $eam,
dreheard o foore o faT o fae)
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&l n(F)=38,n(B)=15,n(C)=20, n FUBUC)=58 3R n(FNBNC)=3
T: nFUBUC)=n(F)+n(B)+n(C)-nENB)-nFENC)-nBANC)
+ n(FNBnN C),

IR n(FNB)+n(FNC)+n(BNC)=18

3T 1.14 § fGu a9 @ W fo=m Hifsm: U
Tl o3 ARl 1 G 7, Sl el peaa a | F A‘ B
STEheaTe o foTT Tesh e, b3 @l i we g, 906

ST el Fearel e fhdhe & foT Tew i .

AR ¢ 3 M HI &AM ¢, Tl Sheiel areheara ¢
Jen fohche o forT wesh fAct 439 @t 1 Sen @ MR 1.14

el il € mal o fay ew fiell 39 ¥R d=n (FAB N C) =3 3R
a+d+b+d+c+d=18

A a+b+c=9, H T A w1 gen g, foerl A+ Tl § ¥ @Al ok forw
e el

eFIT 1 T fafaer goanae

1. Frefafad aq==a § 9 ®F fHas soug== 2, 39a fof S
A={x:xe R @ x2=8x + 12 = 0 TI< H dcil Ift rafaeh
@l x ), B={2,4,6}, C={2,4,6,8,...},D={6].

2. T witee o Frefafad § @ goie S 99 © 91 39§ 9 9 ®, @ 39
fag wifv = erme €, @ T seE difs
(i) af€ xe AT Ae B,d xe B
i) I A cBAMBe C,q Ae C
(i) I AcBA@a BcC,d@ AcC
(iv) I AgBan Bz C,d@ Az C
(v) 9 xe AT Az B,d xe B
(vi) IR AcBAAM x¢ B, @ x¢ A

3. O oifST A, B, $iR C 0 ¥9=wd € ff AUB=AUCTN ANB=ANC, @
Tuisy f& B =C.

4. feamu f& frafafaa =R gfaEy goa 8
(i) AcB (i A-B=¢ (i) AuB=B (v ANnB=A
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Tfora

femee fo aff AcB, AW C-BcC-A.

6. T wifslw fF P(A)=P(B), fag =ifsw f&F A=B

10.
11.

12.

13.

14.

15.

16.

fopeel +ft Tl Aqen B ok forw, oo 7€ w © T
P(A)UP(B)=P(AUB)? 3 SW & 3fifee sa=u)

fr=t < ag==a Aden B & foru fag wifsu f,

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

Tl o O T A s fag ity fohe

i) AU(ANB)=A (i AN(AUB)=A.

fe@emee fF ANB=ANC % d@d B=C 37avg® &9 9 & 8l 2

A efifsr fe& A it B @q==a 71 afs fadl gg==a X &5 fag
ANX=BNnX=¢dM AuX=BuX,d fag Fifst f& A=B.

(FFda: A=AN(AUX),B=Bn(BuUX) 3R faqo f=m =1 w@m sifsw)
T Tg== A, B 3R C 91 ST @fk A N B, B N Cd& A C 3T ==
g I ANB NC=0¢.

Tt foame™ o 600 forenfel o6 Faaor & F@ gaw foh 150 formmefl =, 225
feneff 7T qen 100 forneff =@ iR wiEt <A dd F) T wifET e
fomneff = @ =@ did € SR T HIE 9 L

fornfoai o6 W wE ¥, 100 foenef f&d, 50 foeneff siust qen 25 fomneft I
qrret 1 ST €1 faenfefal § @ g @ B A st S #) 9ue o a1
fepe fermmeff &2

60 AT o FeieroT | g 7= TR 25 @ HER 99 H, 26 @ 9HER 99 T, 26
T GHER 9 [, 9 @M OH dem [ /A, 11 @i H qenm T I,
8 @ T @2 1 5F1 31X 3 & A1 € 99er o ved ®, af fefied i S
() FH ¥ FH T TUER T U ddl i ge&|

(i) SH-3NF Facd Uk THER T T el i GE&|

Teh FA&U H R TR foR 21 AN SR A, 26 @RT IIE B, 29 @R IR C TH
F 21 AR 14 < SEE A G B, 12 @M S C A A, 14 &l SeAI€ B de
C 3R 8 &1 i1 &) S 1 THE I B 0 IS o foha « sherel ST
C %! 78w &
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qrTST

T S § = 9 Tefid 9 god qRemet ok gkt w faer fme
T 21 foEeR wr A e 2

L
L
L

L
L

T = a3l 1 R e e €l

T T e wh ot st e g €, Rea S e 2l
T=eN SYAffia g== e 2l

T =T A 3R B GUF FgaW € If€ 90 qead: q9H Fagd gl

Tk e A ol aeee B o1 SURHEET el €, 97 A S Yol Seed
B &1 o 319@d @l et == R & SUGH== el &

forelt T A1 od W= Ao Gl SUHT=AEl %1 WU el e

< = A SR B 1 GitHer S° G Sedel 1 Y= Bl @ S Al A
HE @B H I

< Y= A 3R B 1 GalS 37 G Sfeel b1 g=ed Bl € S A 3 B
T A TS B 1S TgeE A IR B 1 SR, S AT B IE %H A @,
3 geft eragel 1 9= ®, st AH ©f fohg B ® T =

Rl 9 9g=ma AT B fT, (AUB)Y =A’NB’ A (ANB) =A" UB’
If A @ik B 0 ufif@ 9q==a & f5 AnB=¢, !,
n(AUB)=n(A)+n(B) 3R

Ik A NB#o,d

n(AUB)=n(A)+n®B)-n(ANB)

AfgTraE gEgTY

SHA T Georg Cantor (1845 % - 1918 %) i Myfieh T==a fagia =
ATUHTIT AT T AR | STl €1 T fHgid T Sok 9e 0 1874 % @
1897 %o o o< oh fohell THA H Yehil H S| 31 G=ad TFGId &1 1937
WW@&TW&alsinx+azsin2x+a3sin3x+...aw‘“6‘1‘05')[WUTWT{ gt
1 I T @ U

18743 | 3194 Teh TMY 9 § 98 Yehiivrd fohen for amfas dweneti =i

TUTteRT % WY TH-UF WA § AET W@ S Wwd 21 1879 3o % s H ovgd
=gt o fafir= qoremt i 9 arel Sk e Iy U YR gul
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Tfora

Cantor o ¥M¥ &I Uk 14 foemd 7foras Richard Dedekind (183 13-
19163) 3 WIET €1 9 WieR f&an afed Kronecker (1810-1893 o)
STIRMAT T==al &, IH Y&R ¥ oF o fau {59 yoR Rkfbd aq===i &1 foa=n
ST &, k! STHHAT 11 T SER STHA TG Gottlob Frege ¥ ¥ITssl &1 Hafed
R == THgiq &l TR o |l o ®9 ¥ 9%qd R 36 999 d 9o
=4 91 et a=adl oh G=ad oh AR hl Hheddl T ARG o1l I8
foeam o1 JIfifeh Bertand Russell (1872 3.-1970 30) & fS=gi7 1902 % ®
Faarn T gt Iy=adl o Tead o e i heudl Uk foriifa &l 5=
=il %I 39 YR Russell i faeam forienfed faettl Paul R.Halmos = 3’835 IR
o @9 T&i ‘Naive Set Theory’ § foran € o ‘o =& o e oo wiied 2

3 gt forenfaaal o aRomTEEy aq==a fagid &1 gear AR
1908 %> H Ernst Zermelo R WehTf¥1d fomam =M 1922 % § Abraham Fraenkel
el Th SHU 9&d i fgam 1925 2 d John Von Neumann 3 fafadienor =
SR T &9 9 gd 1l 386 a1% 1937 % # Paul Bernays ¥ S=iisieh
srfEifasher wega el 39 ifaeidl § guR, Kurt Godel SR 1940 3o | 310
AHOTE | YA a1 71 36 gUR H Von Neumann-Bernays (VNB) 372r@1
Godel-Bernays (GB) &1 9= fagid &ed &

3 |+l FfcEal o SEN[E, Cantor o GH=dd fHGId I SHH &I oh
g § YA TR S @1 orede § SATSiehel UM oh SIURIST Geheurd el
RO ! T Ygifaer 9T H WEd i Bl
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