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| Important Sets ="/

Set of Natural Number B! 8 A
e belrbe N Er 6l (it 2 5Lel 350 501,23, Bl L

N = {1,2,34,5, «.}

Set of Whole Numbers _ .. x,jy
J/L_-,?‘Lt‘k“bfqu;:;.‘Wﬁf..*{ﬁ :Iﬁle
W= (0123435}
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Set of Integers q%'ﬁlg
VrbeZ ’wad—fﬁsiﬁ'é’
Z={f~ -3-2-10123}

Set of Even Numbers & 630/

fL—;"c"_.r'b_U//;ch_ Eord sl
E={w ,~4-20240638 -} | ]
Set of Odd Numbers 2»K5/4/ 3 "

S bolbe 0" Lr sl 30
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Operations on Sets 17, U 8.1
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AUB = {x:xeAorxeB} i

A= {12345 Sl Je

B = {2,4,6,8,10} X
AUB = {1,2,3,4,5) U {2,4,6,810)

= {1,2,3,4,5,6,8,10}

-1 -
31 Zk AUB (i)
A =I{a,b,c} »# B = {aeiou}
A = {ab,c}, B = {aeiou) ..:J‘p
AUB = {abc} U {aeiou s

= {a,b,c,ei,0,u}
fidpb oD (i)
C ={2345) » D= {7}

C ={234,5}), D = {67} N7 i

CUD = {2,345} U {67} 7
s a0ty
| | Sl &b EUF (iii)

E = {12357} s F = {2,468)

E ={1,2357}), F = {2468} g JF

EUF = {12357} U {2.4,6,8)

————
~

o ———

={1,2,3,4,56,7,8 }




Intersection of Sets 6’ EEU e
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. ANB = {x:xe A A xeB)} l,;:')
ﬂéﬁl" ANnB -:-JL:?
G) s A =235, 7 11F B ={1.3579}

(i) A ={36912151821,24} , B = {4,812,16,20,24,28,32}
(iii) A={1,234612}, B = {12346918}

A={235711},B = {1,3,579} £z ()
ANB = {2,3,57,11}) n {1,3,5,7,9} o
= 3,57}
A = {36,912151821,24} , B = {4,812,16,20,24,28,32} L ()
ANB = {3,6,9,12,1518,21,24} N {4,812,16,20,24,28,32} HE
= {12,24)
A={1234612), B ={1,2346918) Sg (i)

ANB = {1,2,3,4,6,12){1,2,3,4,6,9,18}
= {1,2,3,4,6}

Universal Set d-f(}ké

LI-2 (Super Set‘)df:d“;’ﬁ'u:ff.,/dlasf‘f_.Cﬁﬁftglq_ﬁuﬂ'ul?UﬁM;J:{a’Q'l '

G 20 TS § B SPRCIL  l  A

.;n”&dﬂ“

CABCUN(GU = (L23)7nd = {12}, B = {23). C = 1,330
_U*A.MJJLUJA B,C &x sl < Super Sefu"df:
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Complement of a Set | ¥ Ko
Utre 58LU 2x JG:Q@:MV;A tric srGherdiys A SR
b e AT LU - 4, A g Flec Iuneid L 26055, AP
A" = xlxeUnxed} 4

x€ed' = xe A

xed = xeAd' 2!

Ac = U—A ‘,((:_,)J'h \
U'=U-U=0,0°=U-0 =U |

F e T e R

| g | L,!L';"
-EPUTAA= 3,45) WU = (1,234567)
U = {1,2,3,4567) L
A =13475) : Ly
A =U-4 | J
= {1,2,3,4,5,6,7} - {3,4,5)
A =11.267) Ly

-2 6
55 ’1,,- [ & C = = =
B PU AL, AN A Gy A = {2,357} 0 U = {1,2,3,4,5,6,7.8} /i
£ .

o

U ={1,2345678}, Sz
A={23357)
A°=U-4 NS
= {1,2,3,4,56,7,8} — {2,3,5,7)
= {1,4,6,8}
AU A = {2,3,571U{1,4,6,8) !

= {1,2,3,4,5,6,7.8}
s




AnAC = {2,3,57}{1,4,6,8}

AVAS =U » A~ A = D

S5

: -3/ -
S ANA S AV AINY = {1,23,.,20), A={9101L12,.20} /i B

A =U- 4 | e JP
={123,.,20) = {9,10,11,12...,20}
= {1,2,3,4,5,6,7,8}

CAUAS = £9.10,11,12,.., 200 U{1,2,3.4,5,6,7.8} )
= {1,2,3,4,5,6,7,8,9...,20}
=U
ANAS = {9,10,11,12,..,20){1,2,3,4,5,6,7,8}
=1} |
)

AVAS =U » ANA = D

Difference of two sets ) / KU 5 38

Sous sy SBEr 2 b’m}*ﬁ; SIS AL G/6 B A7 - Unr1sBAIAN "
A qgfﬂﬁ;uszwulisqaj KA BLAGI-ctel b A\BLA-Be 11
‘ ~e bbrbe BIALB-AL Unzssy

A4 ={2345}, B = {2,4,6,8} S G
A-B = 2.345-12468 =35
B-A = (24682345 ={68 .
. A={34567), B ={123478910} ?} (il
A\B = 343671\ {1,2,3,47.89,10} = {56}
—B\A={12347.8910\{3.4567] .
e = {1,2,8,9,10}
A-B #B - A4
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Properties of Union of Sets _”17_ c;fg L Urr 8.1.2
Commutative Property )2 re? b

“i L Bxid U 3:&..{3}"
AUB = BU A
AUB = {x:xe Aor xe B} IW/
= {x:xeBorxe A}
= B4
AUB =BuUA e

Associative Property (7 "’ b

L LABCuste §f
(AuB)UC = AUBUC(C)
" (AUB)UC = {x:xe(AUB)orxeC} U7

={x:(xeAorxeB)orxeC}

={x:xeAor(xeBorxe(C)}

={x:xeAorxe(BuU()}

= AU(BU(C)
(AuB)UC = AUBUC)

=

% TN
SEEebInd = {1,234}, B = {78910} 5 C = {26} 1~V

(@ AUB =BuA
(b) (AUB)UC = AU(BUC)

A={1234),B={78910},C={26 & o f

(@  AUB = {1,234} ) {7,8,9,10) L
SRR ()
BUA = {78910} U {1,234}
= {1,23,47.8,9,10}........... (i)
AUB = BuA = (i) £



() (AuB)UC = ({1,234} U {78910} v {2,6}
= {1,2,3,4,7,8,9,10} L {2,6}
= {1,2,3,4,6,7,8,9,10}.........(J)

AUBUC) = {1,234} L ({7,89,10} U {2,6))
= [1.23.4) U {2.6,7.8.9,10}
= {1,2,3,4,6,7,8,9,10}.........(ii)

(AUB)UC = AUBUC) (i) ()L

Properties of Intersection of Sets ~ oL C,b L'Ej/? Ury
Commutative Property -2 L6
& L Basid T
AnB =Bn A

ANB = {x:xeAdandxeB} SV} =5
= {x:xeBand x€ A}
= {x:xe(BNA)}
=BnA |

AnB =BNnA

Associative Property (" V= b
L L aBCustadf

(AnB)NC = AnBNC)

(ANB)NC = {x:xe(An B)and xe(} J’gfu;’/;

= {x:(xe Aand x € B) and x € C}

= {x:xeAdand xe Band x€C}
=L ‘xeAand (xe Band xeC)/

. =f{x:xedandxeB0C)
R = {x:xe ANBNC)}
= ANBNC)
(ANB)NC = ANn(BNC) e
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Venn Diagram K%/ 8.1.3

LSRG LI L e Ut L Srbe s et Pronl Ui
(1834-1883) John Venn o sole s\l Py Fidt o A0 S/ e
Wi
= UM B0 & S Ut (F 5k £ sl S g&”’._ﬁf..m, g LA Ut Jee s
e bl

U= {1,23456}sA = {345 11>

AU Soky S P
Sl &z S BN L N e S
- b‘/,(f;ii::(A..Lf

= {1,2,6} e t/bfA° g,‘s’-’.»y-‘:{ﬁ,q.‘am,gumﬁbfuﬁg;_,«:

Union and Intersection of Sets 8’ 39 lc;f y KU g
S {.rl, &3 635678 )
A= {1,345 5B= {245 6
Pt Gl
A6 2w BV U Sk 7 2 P
Wit oo CEnBad g o t)
B S Buid e 7 P65

- t/76 AUB 3ttt S Bid (1)
AUB = {1,3,4,5)0{2, 4,56/ ={1,2,3 4,5 6 i
- b6 AN B IWT P BAAUS U (2)

doB = {134 5} 0\ {2 4 5.6} = {4 5}
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el s et b ST By Sure 814
When two Sets are Disjoint Uﬁb./rll?/;;é:’j)&_‘e Ufi Ku;ﬁ"
U 26T AU B 2 sty I P
BU A 2uts sl Ssbls esslet)
AUB Sin 6 e b6

e b6 2L AS LIBU A4
AuB = BUA

P PR TR R

- When two Sets are Overlapping 9, y;J /“’.,Lr.._,& U: ¥ K J ;.‘:’

U Jl}/‘_,ij:!’_,tb LE;:JIJ H;;bﬁ‘ﬁfd, :
: *I : ETEETI '

A st tlr6f 4UB 2 :

BU A -2 sbssl s by ety ]

AUB = BUA u,‘u‘:._t-);;tg,(

W

When two Sets are Disjoint U ,/-J /- /f,_,.ru j, 3__,73’ ] Ku y""

.-n?ﬂ:mﬁfAJﬂ;b/u‘f
ST VUSEc tr6 Ber

/6 BAASANB &

ANB = BNA

When two Sets are Overlapping _/ sz | & ,73;._._,‘.:;6’ K u;.'z"
Fow Aoy ot bt bE A
: oy bEny G e 676
s . S— -~ J[).H'R'}JJUIJ/:W_.‘L. B'/"/;U;)/B.b:’
= : ANB S S 7UrcUd

e t/r6fBA A
ANB = BN A uf-

uuuuu




e = P
; - [ B
i i /':. - g P J'. | e i o P
| RES e ) i el 5 HASLINES & Y[ W
V"VE’ ft/"zerL T, L?I'U b".f, ‘,',.J’P\,v',_dﬂ

When three Sets are Disjoint u:«:_.,rl | ,: ..:.a.{-'ui;"“ — uf L b/u;:‘:"

’,&\ Ijm.\\ U

=4 = MAUB)UC @A AT

e et/ AU(BUC)
=S (AUB)UC = AU(BUC)U*

A (AUB)UC 2 ILtF
-t AU(BUC)

(AUB)UC = AU(BUC)

When three Sets are Disjoint (/*7 J}' /:f —r Uf — d’ ® KU;-""

U
@ AN(BAC) 2SS G
' /U6 (ANB)AC
@ AN(BAC) = (ANB)NC =

When three Sets are overlapping y;J YA dl, ;E.._)Cf ] Ku;.':"

U
) AN(BAC) 25K s
S

et (ANB)NC 1
o AN(BAC) = (AUB)NC ¥




De Morgan's Laws .3~ ./ ( ¢3 i

— L LBAAUSFnE Usr Sty

e (AUB)C = ACHBC (1)

(ANB)F = A°UB° (ii)

-t AUB ol G AUB o e Ui = L P

I :' 1]
i

A N B¢ wﬂ#& gt f
AlllozJeusit-e t/768
7 SV AL
(AUB) = A° A B°*

S y’]::};%’ &t})"g'_ Z:.:ch)‘:; Gl a6

U = {1,234,567.8910,11,12} 4 = {2,3,4,67.8,9,10}, /i -2 G
LB b E SN B = {2,3,5.7.9)
A= (234678910 s -:J'
B = {23579
(a) AUB = {2,3,4,6,7,89,10}0{2,3,57,9}
= 25456789107 - -
(AUBS =U - (AUB)

= {1,2,3,4,5,6,7,8,9,10,11,12} {2,3,4,5,6,7,8,9,10}

= {1,11,12)......()
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A" =U-4

= {1,11,12)
B°=U-B
= {1,2,3,4,567,8,9,10,11,12}—{2,3,5,7,9}
= {1,4,6,8,10,11,12}
AN B = {1,11,12)n{1,4,6,8,10,11,12}
=EILI2) 1)
LJJJ(fI) ) (i)
(AUB) = A°UB°
(b) ANB = {2,3,4,6,7.89,10}n{2,3,57.9}
= {2,379}
(AnB) =U - (AnB)
= {1,2,3,4,567,89,10,11,12}—{2,3,7,9}
= {1,4,5,6,8,10,11,12}......(J)

A = U-4
=511
B R

= {1,4,6,8,10,11,12}
A B =114.6810.1112}.....041)
:.JAJ(J'U 81 (i)
(ANB) = A° U B° '






BINARY RELATION ¢ 8.2

£ AxB = {(13),(L4,2.3.24) AEB={34) s 4= {12} 2r £
(1,3).(1,4).(2, 3)U£I£A x B -f‘;.l:'lk(( Cartesian Product).,y"ﬂd*;( BeA,Ax B
| Bl (2,40

-t A K A B Bx A = {(3,1),(3,2),(4.1).(4,2)} LIS
Jgil.fJJl;BC—A(Sub sets) & éfri:’ L Ax BJE(-,J:A xB#BxA
s g (A to B,Binary Relations)
R, ={ .} Ry = {(1,3)} R, = {{.9)]
R, = {(2.3)}, R; = {(2,4)}, Rs = {(1,3).(1L4)}
R, = {(1,3),(2,3)}, Ry = {(1,3).(24)}, Ry = {(1,4),(2,3)}
Ry = {(1,4).(2,4)}, R, = {(2,3).(24)}, R, = {(1,3).(1.4).(2.3)}
R = 01,3002 . 3042, 88 R, = 1(1,4).02.3).(2,4)}.
R;s = {(1,3).(1,4).24)}. Ris = {(1.3).(1,4).(2,3).(2.4)}.
-t (Dom) 33 Kz,uJL-i'w.;.;._}”‘f; L-;fufé(t;'».i__; Lol wless”
£ Je s Ca-em t‘lk'/(Range) o Jjgugjl;u (e b’w(b e’y e ol RGP
s
A =123} 8B.=43.4};
AxB = {(1,3).(1,4).(2,3).(2,4).(3.3).G.4)} _
-L,L?%.Lf";g"AxBr‘z
R, = {(1.3),29,3.4)
-‘;'-%Ukjg&%”'—g R,
s R, = {1,2,3}
&/ R, = {34}

WA ={4,56) /it s
Ax A = {(4,4),(4,5),(4,6).(5,4).(5.5).(5,6),(6,4),(6,5),(6,6)}

R = {(4,49),(55.(66)} Sp2 LANR ErG64xAFT
5 R = {4,56)

&) R = (4,56}
210



-G dbexcmc = .23/ -2 o

5

C = {1,2} 57
CxC = {(1,1),(1,2),(2.1),(2,2)}

_n16L 2 SSwdEL CxC 7
FUNCTION _F 8.3

Il SEE L ASIEB AU

k=4 (i)
_n(Repetition)s F S Pkt £ sizzn (i)

f: A B L lbutetn g S B aS

i
A={123}, B={xyz
AxB = {(1%), (2.%), (3.%), (1.y). (2.). 3.y). (1.2), (2,2), 3.2)}
I -5.&113)6[;”‘}: SO
Ji ={1,%).(2,y).(1,2)}
1 >x f ={1Ly).2x).6)}
. e i€
) z ficAxB. (i)
A B

Dom f,#4 (i)
e QeBUIE LI L (1,%),(1L,2) Usszz 2L Yf; (i)
iy = orz) e P wlE 1
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f
L)

2 l.wljl:f '
f,cAxB (i)
a3 fy = {1,2,3} = A (i)
Lredt LusiaL f, (i)
el A
: : Eify = txyicB FE.f, » B
e FedBettiy
Into Function L::;u !
nE B £
éJfCB;éJf:&Bﬁ

PRIy

/2

-1 JB
A={l,mn}, B={357}
m 535 AxB = {(L,3).(L.5).(L.7),
(m,3),(m,5),(m,7),
(n,3),(n,5),(n,7)}

Y ]

f ={(5),m5).n5)
f;gg::ﬂ

f c AxB (i)
| LS = {bmn} = 4 (i)
Pl A SU-Qe QIR AL bt £ sin 2L f i)
el Ijg‘;,c;g_QLBq;/_g_sﬁ,:.g

Ef=(3cBEE =B v

—'é.d&ﬁ-‘“B;c'"A ”.‘f.'l:zy
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_‘a.u.fﬁ_éxi{ r ’J!UJE:J."-;.?

Mk r = {7, m3), (n.3).
¢ : rcAxB G
n 7 GRadr = {tmn} = A (i)
A B

e e I EBrdfsLip LA Lr Ut Usin 2 (i)
'dekuﬁ’fﬁdﬁf'éfﬁ"% Lu:fﬁ.,.}’}fﬁ:gf:.‘:ré@

E.r={37)%B (v
DN TR R

-2 e (B A Sire T
S ={(t.3).(L,5).(m7),(n,3)}

f L N — e
e > 3
g
m

5y —

\ o

N 7
A B

DomsS = {t,mn} = 4 (i)

e AX B )

fted$« F§v Sl w3), @uizsr i
: ..él_,ﬁb?a.. M:'TJ’J)L 3,5eB

.¢,:.LJ-'7"L‘}£6 \-ﬁ Sy

213



Injective Function jﬁ;?u.

ﬂUﬁ;dfbgdﬁleifﬂ'ﬁz_ /ud: U85 d'( L il (.)""'6 :— LAJIBIIA fﬂ
PGS 1 AT
A={235 B=1fabe) {5
f ={2.a).3b)
gRaif ={23}=4 (i
edl AR pede LusszzpLf (i)
&if # B (i)
-q—f‘@BﬁcﬂA v
L Ll yin L f (i)
: =2 (Bedyotice Lo
3 -« B W o s

Surjective Function u:C! e T
BISTA ' f=B GrnielBer bl PLiBs 4 sr fihi

e b

{;}bﬁdlﬁ'

4 ={123}) B = {x,y}
f = {1.x),2.%),.3 )}
G f =y} =B :
= PB4 T

s S5
_Zﬂﬂ

e g
: A B
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..U’u# - Vl’:"

& C = {p.q.7}
p > 2 D = {2,3}
e qﬂ.-—'_"‘r’/’/
CxD = {(p,2).(9.2).(r,2),

¢ >3 ®.3).(q.3).(r.3)}
g ={p2).(q.2),r3)}

oig ={pagrt ()
_‘L&%Jgg.ﬁff;ﬂw%i%Lu:ﬁ.ﬁ..:}'/'?udffég (ii)
~+u"6—fwﬂ‘=- Cg 4

éz (g =D (iii)

_.;_&GDJUTC, 2
'.':(U'b. '.'.Jt:’
1 A={357
B = {x,y,2}
3 — X
3 o Ax B = {(3,%),(3,9),(3.2).(5.%),
- >z (5.9).(5.2.(7.%,(7.9).(7,2)}
4 a f=1{6.%.659.(7.2)

gesf ={357}=4 (1)
_‘L[}lfJgﬂi)ﬁ;:uﬁ?féfuu&‘;Lu,m.,;,v»u‘fo’ﬁ’_ £ (i)
e FPBo A 1
E.f =B (i)
-+w£63;u"34 '

215



Bijective Function uf"c' Ve Jg

SnfPL B e Asr )i

f P BiSTAY ()

I a : -ﬂdiﬁ i:tJ’-L'J’ I (ii)
2 > b -é—ﬂ‘?{dgﬁﬁ%&fﬁﬁ

3 > ¢ --f—'cf‘&}uﬁsiw-uﬂ A
f={(,a),(2,b),3,c)}

W - e

X={789 Y={def

XxY = {(7,d),(8,d),(9,d).(7,¢).(8,¢).(9.€).(7, N.(8 N).(9, P}
h = {(7.e),(8d),(9 /) 2!
P :
e e 8 gl

i 4 Cesih = {7,89) = X (i)
8 = e — _
o ey e L usin L h (i)

X it ce st AL

e PO AT X S P
Coh=Y={de f} (V)

_g‘:..;;‘ﬁ Y9JTX.h e
_f_uﬁit/{;ugc_Y.,Gzcmtéruw_/nzf.us;ﬁg; v)

e AELd nd e B o) B2y
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(AUB)'= D

(ANB)'= (i)

AUBUC) = (i)

ANBANC)= (.'iv) y
e AUB=BUA JuncrnBsdll ©)
O ANB=BNA IuncrnBsdN (i)
et Lr F6 PSR Ui (i)
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