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¢ The essence of mathematics lies in its freedom.
o I see it bwt I don't believe it |

—~ Georg Cantor
1.1 Wadilds

AWdadl st weusddl awell Aseurt RGO B, ARawdl vd¥ -2
(1845-1918 A.D.) aRt-Rugicli-{l wiay Asey- vl Ve 4 U a R 22dls
oLl el Wuls Rl sown s3a 9.

UAFeL o], 2R AR J2ais ayed RA 2l sAR AN, Gegel dld sudlef
81, w336, AF a-w Meudlall @A YA gl uyen ‘am’ suld 9,

The father of set theory

The main inventor of set theory was the mathematician
Georg Cantor. He was born on 3rd March, 1845 in St. Petesburg,
Russia. He took his school education in St. Petesburg. In 1856, he
moved to Germany. He was the president of Berlin Mathematical
Nl Society (1864-1865). He achieved doctorate degree in 1867.
He taught at a girls school in Berlin. In 1872, he was promoted as an extraordinary
professor in Halle. He was a friend of Dedekind. He got some very surprising
results in Mathematics. In 1873, he proved that the rational numbers are countable.
The birth of set theory dates to 1873, when Georg Cantor proved the uncountability
of real line, actually December 7, 1873. Hilbert described Cantor's work as the
finest product of mathematical genius and one of the supreme achievement of
purely intellectual human activity. Some powerful people who disagreed with him
severely criticized him for this. But today while those who troubled him are forgotten,
Georg Cantor is remembered and widely respected. He died on 6th January, 1918

in Halle, Germany.




2

1.2 YrRidderil sl HEIvi

AR (Set) N YAMA argal-dl ayewn 8.

¥ AR s uR AU A U ANl AR vuello (Null set) wadl Rsdoam
(Empty set) 58 9.

¥ ARl WA Ws ¥ Wey U Al AU AsAAR (Singleton) 53 B,

€ (d &) A viewvwld Uda 8.

ol x A AR Al Ao 3 425 U dl A WRRAAA x e Adl salaw.

A x A AR A 425 4 U Al A WRRARA x ¢ Adl sulau.

A S Al uou-divan Rfd 41 yals du dl dd WA (Finite set) 58
B A ¥ 28 A 4 U ddl AR AR (Infinite set) 58 B, vudloR 3
AR B,

Bl AN A Uls UGY Y Bl RN AU U dl AN AR A} B Guam
(Subset) 58 8. U WRRUQA Wdaui A ¢ Bl sulwu.

Guaa [R2 At Yei :

(1) vudlag A uds am-l Guan 8. Wdanl uds AN A W2, p C AL

2) Uelds @ A Wl Guoin 8. Addni UAS AN A W2 A C A,

(3) B A A AMi # w25 i, A A-u Guaml AvuL 27 iy,

@ NcCcZcQcCR

Ay Ad, 6 uR Wil Glarl Aeelii A S8 Ay Flad de-L A
§A A vl Gl R sAA A, wudl FBd AR A wseil Aeolu
wdBs 2@ (Universal set) U 3 20avuy 8.

s sl Acoldi ¥ WdBLs o8l dlu, A oflen wsirL Aeelnl WdBLs ARL 4 wR
Q. Gelsal d3 R wasiy 3 widd WdBs av B, yalslu wrwr
Aol w2 yalddl s Z A wdBis A B Yu wllswlu Ga w2
ARARSs AvalAl deL wdBis ae 8.

wdBis A U i uig 2wla am Au 4 U Al dsun uedll @
(U 2igolni) Al Y2599 52 8 A AR Adani A' R eulan 8.

WAL A'={x|x€ U xg A)

A, GuRH{l vl WYl R Al Rl 34 -

MAUA'=U 31 QQANA' =)

A A G-l 428 AN (sl A5 ¥) A Al ABD AN AR B AN sduu. N
NG Adl UALs AW AR B-ll YR AU U dw AA Bd Ueds UGY AR A-d
ugl 4oy 11 Al A A B AW 39 (Equal sets) ® aM sdaiu. 2d 3,
ACBWIBCAAA=B % A¥1BuwA A% U dl A=B avuu.



AR ULl 3

Gelgwt dld, vl A A ={x|x€ N, x <5} »d B = {1, 2, 3, 4} u2
Y A il AR Bl 4281 1, 2, 3, 4 HAl ¥ A D,
wil, 2148l 5€1 uslyl 3 A=B.

® o 38 Al Wlls UGY B QL Bril s A WA W5 ¥ AU WA Hdad
ddl Ot Brll Ucls AGY O AUl A5 A WA WS UGKY A A U, dl AR
A 9%l B 93 As-A$ Adddl (One-one correspondence) B H
58<1d ¥ A 2 B A4 AN (Equivalent sets) 581U, A 3 B A1 A
B d WRRAQAA Adkdui A ~ Bl sulawu.

o o 6 NG 92 As-A5 Adddl €U, dl d ol Al Acu-AvuL AN
o S,

o 6 AN A A ARY AN O ¥ UG A URAAR W AN AN 4w W,
Gels a3, A=1(1,2,3},B={a, b,c}, dlA~B W A#B.
viricotell w2 2udl WRRAR Aol
Wiwk dl E= {2, 4,6, 8,..} dl N~E, 5R% 3 Nl Udlls €25 n - ¥dld
ey, AW 27 € EG«mE—uucﬂ.anaJ;m&%iamwwduu%e N

8. uig ECN.
Y

1. 02 (@i »ula o vudloel 3 Asigloe A (bl »ude o8t A~ AR vAdl
vyl adflyd 5 :
(@ (1) A={x|x€ Z,x+1=0}
(2) B={x|x€ N,x2—1=0}
(3) C= {x|x€ N, x3 13 214 17 4l wQcuay Aw}
® (1) A={x|xe€ N, x<7T},
B={x|x€ Z,-3<x<3)
(2) A={x|x€ N,x3 2l 38 B, x < 10},
B={x|x€ N, xa 104l -u-{l 323 wslas A 8.}
AR A = (1, 2, 3}« Guowell{l dvul bl der d18L Aril dHIH GuaLell @l
NA={x|x€ Z x2—x=0},B={x|x€ N, 1<x<4}, d ACB %l
UK ? A WS ?
4. AU=1{1,2,3,4,56,7,89 10}, A=(1,24,6, 8}, dl A’ 0l 21 ocidl &
AUA =1U.



4 Al

5. WA={1,23},B={34,6}d Al uclq WU WY ddl AU d2el oL
o BRsd ARl X A :

(ODXCAXZB 2Q)XCB XZA @(B)YXCAXCB
6. (A Qe i 8 ¥ W2l d dwrll :

M {1,2,3}c{1,23} ) {a, b} @ {b, c, a}
G) ve {0} @ 3} c{1,2, {3}, 4}
ES
1.3 Wl susl U

Q1R (Union set) : S1S 61 AN A W B W2, AR

A B
Adi U dadl AR BUi U (dud o aqui &)
Qal dsis 4ol sidl AU A A B AL QR 58 B
WA A Wddni A U Bl calaiy 8. & @ Qo

Anaaidl G QA (Union Operation) 53 B, A U Bl A4-21sR
W, AUB={x|x€ A udl x € B}. R 1.1
oR a-l Al MY Iaal W2 A4-vusl

(Venn diagram) Guall 8. A2l 1.140 P04 2w A U B suld B,

Geldam 1: A={1,3,5,7,9}, B={2,4, 6, 8} A2 22 AU B 24\
G :AUB=(1,3,579 U {2468}
={1,2,3,4,5,6,7,8,9}
Gedam 2 : A 00 = AHMEDABAD %&ril &R+l 218l
21 B = BARODA ¢eril 2121l o9l €13, dl o U B 204l
634 : andla = {A, B, D, E, H, M} 21
B ={A,B,D,0,R}
oUPB ={A B,D,E H M} U {A B,D, O, R}
={A,B,D,E, H, M, O, R}
AR Rl o el d2as Fasd 8. »uud GelsR gt duq asily,
1) ReBuw add Yaluw : A WM A AWAW B, AACU,BCU,
A (AUB)CU.
WAIU={x|xe N,1<x<6},A={1,2,3},B={2,3,4,5}
wdl, U={1, 2,3, 4,5, 6}
WH,ACUBWIBCUS %,




sl L 5

¢, AUB = {1,2,3} U {23, 4,5}
= {1, 2, 3, 4, 5}
AR B 3 AU Bl did Al UMD 2uddl 8.
d4l, (A U B) C U.
L uReuuq oulifs euwui Waldu [@s3u (Binary operation) ® du 58 8.
(2) $3 [Ruu (Commutative law) : 51 UL 6l AR A 34 B2, AUB=BUA.
AL 3 A={c,d, e, f} YA B={p, g, rs 1} 95 & 2. B,
AUB={cdef}U{paqrst

=f{cdef paqgrsit} (i)
8¢d, BUA ={p qrs t}U{cdef}
={cdefpaqgrsi (i)

S (1) A (i) WYL, A U B 21l B U AL d-ll d % dedl sl
AUB=BUA
21 Fuud Dol w2 su-d Rus 58 8 2124 3 Dalda su-u Rund w433 8.
(3) -l Run (Associative law) : SIS WSl A% A~ A, B ¢ C 2,
(AUB)UC=AU(BUCO)
WA FA={x|x€ N, 1 Sx<5)},B={x|x€ N, x 3 you vy 8, x < 10},
C={x|x€ N,x¥ 3l @5 B, x < 10} 2udd 2AA A2 B,
2 A={1,2,3,4,5}, B={2,4,6, 8} 21 C = {3, 6, 9} »Uld 2= 8.
A, AUB={1,2,3,4,5} U {2,4, 6, 8}
={1,2,3,4,5, 6, 8
- AUB)UC ={1,2,3,4,5,6,8u({3,6,9}

={1,2,3,4,5,6,8,9 (i)
¢d, BUC ={2,4,6,8uU{3,6,9}
={2,3,4,6, 8,9)
. AUBUC) ={1,2,3,4,51U{2,3,4,6, 8,9}
={1,2,3,4,5,6,8, 9} (ii)

. wReua (i) 27 (i) vl e B 3, gu-dl Fud Ad 8.
Q-2 12 Wl e B 3 (AUBUC=AUBUCO
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U U
A B A B
C
(AU B) (AUB)UC
@ (ii)
U U
A A B
C "
(BUC) AU (BU Q)
(ii) (iv)
wugla 1.2

uells vuglani (- oudL vugla 1A eulda aw eald 8,
it G Qi w2 quql Rus sd 8. 22a 3 Aala guu Rusd s 8.
4 S WA NAMWABHS,ACAUB H1BC(AUB)
QA 5A={x|x€ Z,x2—4=0} 1B ={x|x€ N, x <5} 6l 2uld A~ 6,
wdl, A={-2,2},B={1,2,3,4,5)}
¢, AUB ={-2,2}U{L,23,4,5}
={=2,1,23,4,)5)}
wed 3 AC(AUB)31BC(AUB). U
Ar-viigla 1.3 g2l A w1 B 816 o 2@ 8.
Wl 2~ A 3 R, 24 R, nedll-il el 8. A2 B
¥ R, 21 Ry dedll ol 8. ddl A U B
R;, R, ¥ R; uedllsl oidl 8. U3, R, 211 R,
WeAUL R, R, ¥4 Ry Ml axs adai 8, vled
5oL A W AR AU BHL anlddl 8. ved %
A C (A UB).




aRLlFuLl) 7

% dd, R, ¥ Ry ¥R+ Ry, R, %7 Ry N2l auda wy 8. l2d 3,
B 3 A A U Bui wwuddl 8. »ud, B C (A U B).
2, s Al AS WA A ARNAAWLBU,AC(AUB) YA BC (AU B) 8.
(5) MACB, AAUB=B
wd), w4 Gua-il Rl fAA Geldw gl ANDA :
Gedam 3 : W O = GATE Useril AL AN i u
B = LOCGATE u¢e-l &+l 2o »uld 8, dl
L & w1Rsd Rl o c Pl aup=Pp
JOEN
63a : xdl o0 = {G, A, T, E},
B={L,0C G,AT,E}
2l 2048 AT wslA A % 8L oL oL o
w25 @ Pui 8.
ach
¢, U PB={G,ATE U{LO,CG,A,T,E)}
={L,0,C, G, A, T,E)
auP=p
6) AVUU=U3AUDN=A
wd 3 U={1,2,3,4,56,7, 8,9, 10} 0dBis a1 8 2
A={x|x€ N, x3 10dl il sReury yals} A o@ B,
wdlA={2,3,5, 7}
W, AUU ={2,3,5,73VU{1,2,3,4,5,6,7,8,9, 10}
={1,2,3,4,56,7,8,9,10}=U
AUD ={2,3,5T1UH
={2,3,5 7}
=A
el 2 €l AR 3 AU U=Udd AU 9= A.
1.4 SsBw-u omusl
¥ SelBuisidl 32als MUl 2 ANSY A GeldW gl 4P
Q€% (Intersection Set) : 51§ UG 6L AQA A A B W2, A9 A 21 B oAl

Acl dsiy g5l st AR A/ A dal AN B Al D632 58 6 A A Wddni A N Bl
culaiy 8,




8 AlRd

2l UdMi AN B={x |x € A2 x € B)
A 2usld 1.541 0 et A N B eald B, B

Geldam 4 : A= {x|x€ N, x ¥ 3l 3fd 8, x < 15},
B={x|x€ Z 0<x< 10} M2ANB

214
Gha :wd,A = {x|x€ N, x ¥ 3R B, x < 15} sl 1.5
= {3, 6,9, 12, 15}
B={x€Z0<x<10}={1,23,4,5,6,7, 8, 9}
. ANB ={3,6,9,12,15} N {1,2,3,4,5,6,7,8,9} = {3, 6, 9}

Belbuil gl :

¢d U Beluril Jeaus Rl GelseIl gL ASRAA.

(1) sl BsBu B8 : S w Al AR A WA BUHZ, MAC UL BC U, el
(A N B) CU.

WAl 3 U=(x|x€ N, 1 Sx<25},A=(1,4,9, 16, 25}

B = {4, 8, 12, 16, 20}

€l U = {1, 2, 3,..., 25} e, ue & 3AcCc Udu B cCU.

¢d ANB ={1,4,9, 16,25} N {4, 8, 12, 16, 20} = {4, 16}

WR B 3 AN Bel diit Aedl UHL vudeal 8.

~ (ANBCU

wuell, Seliw » Gsfu 6.

(2) %l [Run (Commutative law) : 516 ugL 6L 2 A 2 B W2,

ANB=BNA
A 3 A={1,2,3,4,5},B=1{(3,4,6 8} a o &,

ANB ={1,2,3,4,5 N {3,4,6, 8 = {3, 4} (i)

wl BNA ={3,4,6,8 N{l,23,4,5}={3, 4} (ii)

wWwlL,ANB=BNA (i) 1 (ii))

i Fusd ouflAs ouwsi sl Fan 58 8 224 3 delbw s3u Rumd
AU 9,

(3) qu-dl un (Associative law) : 51 uaL A9 AR A, B 24 C W2,
ANBNC=ANBNO

4 3 A={1,2,3,4,5,,B=1{3,4,56},C={1,4,7}

“ ANB={3 4,5}

. (AN B)NC={4) (i)
BN C= {4}

. AN (BN C)= {4} (ii)



S EDTEN 9

2w, ANB)NC=ANBNC (i) @4 (ii))
e, 2R i R d-pugla-dl weeell sl (300 ool sugla 1A salda
AR suld B.) U U
A B A B
C
(AN B) (ANB)YNC
(i) (ii)
U
A A
C C
(BN C) AN BNC)
(iii) (iv)
wisld 1.6

A-2itsla 1.6 well e 8 3,
ANB)NC=ANBNCOC
2, AUS Id S WA AR AN A, BUHUA CHE(ANB) N C=ANBNO)
2l [Rund Belbw w2 qanl FRun s 8.
4 ANB CA® (ANBYCB
A M Beil otl % 8251 8L A 2 9L Byl »dd 8.
wl, (A N B) C A4 (AN B) CB. U
Ae-iLga 1.7 %21 A8 A% R, 24 R, ueall-l oi-el
®. %8 B 3L R, %A R, w2ald oAl 3. JBU Ry DA | 4
A B oi3dl wed w2 8. v2d 3, A N B ¥l Ryl 3’
oi-iell 8. Ut R, 3 A4l wxddl €S (A N B) C A 8.
A o Ad R, 3 Bl wuddl €l§ (A N B) © B ua 8.
(5 MACB, AAANB=A gl 1.7
il A (AL GelgRt gl As{A




10 alRuct

Gewm 5: vl M A={x|xE N, x2=-9=0} 21l B={x|x€ N, x <5}
W2 W SACBAANB=A
G ;[ 2 —9=0
x2—-32=0
x+3)x—3)=0
x==3 dydl x=3
Uig x € N daudl, x = -3 vusy 8.

S o x=3
2wl A = {3} )
¢d,B={x|x€ N, x <5}

= {1, 2, 3, 4} (i)

el uReuH (i) @A (ii) Wl 5€1 wsy 3, A C B.
¢, ANB={3)N{1,23,4={3}=A
W, ANACB AANB=A
i % Ad, ABCA dLANB=B x4l (Raud~ 5U)
O ANDI=pALANTU=A
WA 3 U =1{1,23,4,5},A= {2 3} 2uld 2= 8.
AR BDIANU={2,3}=Ad1ANH=90
wadl A (Disjoint sets) : A Rsd AN A A B, 2 AN B =9 dl
oA Y A A B YU AA3A AR B AN sdauu.

Geldam 6 : L AN A={1,2,3},B={x|x€ N,3 <x<7}2uld 8. a5l 3 AA
A 2 3R B @3 A 8, U
Gha : w4 B = {4, 5, 6} " -
wll, ANB ={1,2,3} N {4,5,6} =9
wUefl, 21T 2R A 2 AR BHL 25 WL AU

425 Al defl d8l A i A8 B wadL A2 8.
Ar-wits 1.8 gl Guell awvuwd AL

AND WS ANB=p

1.5 [Qenw- Rudl (Distributive Laws) »uyld 1.8
2D RS AL WS, JBUSIRAL ARAU WR-L Rourl Rl WRAA i,
wds g, b,c€ R aX(b+c)=(@Xb)+(aXc)

GewdR a3, A a=3,b=4,c=5,dl

Q8. =aX B +c)=3X@+5=3%Xx9=27

ool =(@Xb)+(@Xc)=3X4)+@3XS5)=12+15=27
. LS = AL




