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EOPeﬁies o-f Union  ond Intersection --

1) Commitative Ptoreh‘\'ﬂcr:f Unien-  3) Associative Prope)d’: c:f Hnidn 3

AUB = BUA . - AU(BUC) = (AUB)UC
E{go{ Let we AURB = b 'P”“I Let xe Au(BUC)
‘ ; > x%xe A v %€ BUC
> %€A v (X€By XEC)
= (xeAyxeB)y nEC
> Xe€ AUB y mEC
= %€ (AUB) UC
> AU(BUC) (AUB)UC __¢))
_Convevse.ld Let JewuB)uc
%>_ (€ AUB v Jec '
> ye AUB =>(JeAviel) v dsc |
= BUA = AUB —ijliE > !;jeAv(aeraeC)
I T Ao i) and (i) | ' = € Ay ge Buc
AUB = BUA = (e AU(BUQ)
2) Commutative Propenty éfinfers;d;,m. = (AB)uc = A U(BUL) —i)
ANB =Bna- _ : Fhom () amd (i) ' .
P_ﬂc:F;_ Let %€ ARG ' AU (Buc) = (AUB) uC| (Freved)

= €A A xXeB 4-)_Assbciahve Propexl-a d'.f Inteysection:-
et 5 1 bt 2 1 AT 41 L AARBR

= xeB A XeA . AN(enc) = (ANB) NC

o R e B Faocef- Let xe ANCBAC)
= AnB < BNA —W) ) = xeA A ZE BNC

ConverSo_fj Let Je BrtIA => XEA A (XEB A %)
= e A geA = (L€ AnAEB) A xEC
e Ll = xcANB A x€C
=. (€ AnB > xe (ANBNC

= BnA= Ang —i
\7A°‘m ) amd (i) '-> AﬂCBﬂC) C— (HﬂE:)nc
.

ANB = BNA (P/EoVed)
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=2 AEA |, e B
= 'xerxeA
> %€ BUA
= AUB < BUA —W)
Cﬂ_wwseld let ae BUA
= 4e8 v aef\
a BRCTATAE (1L
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Conve-rSelU _ Let qe (AnB)NC
=;> J€ ANBG A jec
=>(Je AAUEB)A gec
> UeA A (G&BA‘JG.C)
_‘_:> G A A J€ BNC
e~ ge An(enc)
= An(enc) < An(enc) )
Flzom th and (i)
A n( BNC) = (ANB) nc (Preved)

5) :DlS‘]Ifrbu'l'we Pro Le""t'ﬂ g '

Umon over inteysection:.
% 3
AU(BNC) =(AUB) N(AUC) -

Proof . Let x€-Au(anC)

= x€A v %e BNC

> xeAv(xeBpzed)
S(xeAy xe B)A(aceAvxe c)
> RECAUB A xe AUC

= %€ (AUB)N (AUC)

Convéfgeld Let de(Aus)n(AUC)
> Y€ AUB A ye Auc

.}

———

= REA, xe BUC

ovelh union:-
ﬁ

AN(BUc)=(ANB)U(ANC).
+ Let we AN(BUC)

> xeAa(xeBy xeC.)

= AU(BNC) < (AUBN (AUS) ;0

7)

= (xe Anx€B)y (eA n x€C)
= %Aec ANB yv «e ANC
= axe (ANB)LC(ANC)

= AN BuC) “-‘-(AnB)U(AnC.) j
’ )

‘ Conve:rseld Let jeneu(anc)

= ye ANB v yeAnc

D(JeAnYeBIv(geArgel) :

= UGAA(E]EBV BG.C)
= aeA A e Buc |
o sie AN (Buc)

= @AnBu(ANe) = ANCauc)
—)
From W amd (iV)

[an(euc) =cangyucanc)

De, Mavaava)s 15t Law:

S(geavyeds(JeAvge) (AUR = A° 0 B =
= JeAv( e A gec) Proef- Let xe (AUB) §§§
= J&€Av Ye BNC = xd AUB =535
- anc = x&EA v ¢ B E%u:g
= Je AU | = S A Y Egg
= (AuB)NAYY = AUCBnC—)-u‘:) - i ol = X
From (1) owmd (li) : | > (AUB)<= A‘ﬂBC 2
aucenc) = GuBNCALY)| ( Fraved) el
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Cahvg,,s_g\d Let a e NE

Exercise : 83

= gen ‘deB
= d¢A v YéB a?ive'”{ll C°““““*=~*'V¢ Laws For:
= ‘(‘H. AUB i = {’23:"»5} , 8={4, ,3,_!0_}.
TS Qe (AUB) Istly (auB) = (Um)
= A°nE c.(;\m;) g LHS = AuB = {334 s}U{‘r,é,?ra}
7 N NIRRT O EYS Y e s}
.(P‘UB).C = Af: N _B%| (Proved) pps- BuA={4 $g1jufL2,34s}
8) De Morgarfs o™ L = g ::,:,: :’io, ".Q'S'S} |
n9°e K ust Wi
Troof:- Let xeanp)e- - = @l}s = BUA} . (Proved)
= x¢ ANB e se T ;
= %é'A , B 20  AnB = BNA
= x€A. v xX€ BS LHS = AN = {'*»333,‘1,5-_’[0{_"}“;8,!;3}
> e KUBT {4}
5 anee AR RHS = {9,6,8|0}ﬂ{f 2,34, 5}
Gormerseyy Let e n'ves ;.H{;}:.QHS

> ge K 3&3‘

%'d¢f-\,\ ‘ddEB

& g& ANB '
'_=> ‘de(AnB)
> ACUE = B4,
L74o.'m e gER g
(AN B = A UB | e

> {ANB=BNA} (Proved)
(i) N, 2z
Let A=N OM_O\ B=Z
:‘EsH»(] AUB =BUA '
LHS = AUB = NUZ NE'Z
=7
RHS'.A_ BUA = 2UN
=2 NeZ
LRSI RHS

> [AUB = BUA| (p,wed)
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andly  ANB = &NA s AU( BUC) !
LHS=anB=NNZ =~ ik 3q}u({sarnzjufs )

=
-
. WL =
=N z _{J,z,‘i;'-rj U{B (,'g;‘)zglqlm} ;
RHS = BNA= 2NN . S - =
2l % e ={12,3,4,567 89,10} S
_ | g
LHS = RHS - . T, w RHS- (aUB) UC
= [ANBG = BNA| (Praued) | =(fra, 3'=juf3,95673})uf $7,9,1a}

={i230567 6007 567907

[m) A= {xlxeﬂ?,\?czf"} B=iR = {r-z 345,678,950}
- L A PR A VS T A :

sﬂg AUB‘ BUA

nnnwnmﬁm

‘ | | LHS = RUS E
LHS =ave={xlzeRrfUR - o [FUcBuc) = UBUC] (Praved) [E
Ri_is'ﬁ:sﬁ:mv{xl .;te;?')??/o} M\ﬁtj {fInfeTSec‘h‘an._ . E
o o nn(enc);_(nns)nc
LHS = RHS | - LHs= ancenc)
____> "[AUB = BU&]} (F;aueol). —{113q}ﬂ({3 ;,gg%}n{sgzq,w})
—{*,2,39] n{sesp
Ardy  Ane =sna — | TAHIRMEHMOOD‘
Lis= Ane= fxlzeRuor IR o nmyne | #MESGI0*
=y {'X, ZGRA X?o}- *Ael __( {_,'2'3'1'}0{3 45,67 3}) 0{5‘7‘“0}

RHS BNA = RN {xfzeRrx 2 20} 3o
_'*{xlxe@a xm_} vAeB {Hj nise?ﬁw}
- TLheERnst L TR 2R R

| | LHS=RHS
- ne = B froved
> [AnB = 8nA| (frowed) > TANGENO= (Aﬂwnc:}@med)

Q Z Ve;u{-‘a the :}ollowma ProPeA*teS $'5+T'bu'}'v“'t[0£ Union ovey m“eYSec'l‘m:. -

et
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For b Asfuazuy, 8={34,547 8} Aucenc) (Auechuq
c={5679,10} - LHS = AuCBNe) '} : )
. : | {tzBH}U({Shf 67,83 0{5,6,7% 10}
Assomafw.%,_ﬂ;rl.ln@-- AT e

H'U_(BUC)-._- (AUB)UC v ‘ :{mz_;t,,:.,gl?}

' Badshah computer's KIrmledda 0300-7414159

TAHIRMERNMOOD) ¢




3 \TRHIRMEHMOOD

TAHIRMEHMOOD)

TAHIR MEHMOOD)

Y RHS= (AUBYNCAUC)
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: Associativity cf infersection:-
=(Lasy Jubssserenlinauoisersad)  anceno - aneync

7 (I0OWHINHINYL) <

={ue3usez83n{re 3y §79 10} ~ LHS= AN(BNC)
- {00567} S = ¢ n(eintena))
" LHS= RHS | . =gnie} '
= ﬁu(sno =(AUB)n(Au§I (Proved) = 56
ik : ~ RHS= (ANB)NC
Z.I_)#zs'h’fb'_.ﬁi\n‘!)j 0¥ infeysection over tmion:- =& (}nio}) nfe2}
AN(BUc)= (ANB) L(ANC) = ¢ nfoz}
‘LHS= ANCBUC) = = ’
= "lf'}f ‘3; JS-IGI/ | S’ L4 : & | '
R L (ERTTOTATT) B =RHS
={2,3%30%3s,4,4289,13 ' | -
& ,, = [AN(BC) =@ane) nc] (Proved)
={3M8) . ‘ i
RUS=@NBIULARC) . | :Dishibu"n‘vitj ﬁvﬁéﬁ ovey in’téfSec'hoh;-
=({n,-;,3,u}n§3.},,$,s'1 s})u({.r,z; 3 YN {s‘,c,zﬁ,to}). Au(BNC) =(AuB)N(Auc)
{380l i LHS = AULCBNC) '
= {3,u3 | =guleinfera)
~ LHS= RHS ‘ i = ¢uie}
#{'AD(BUC):(AH'B)U(AT)EX(PMUQA) ) {O}
¢ . RHS = (AuB)N{auc)
WoA=@ ,B={} c=fo2} = (puie)n(pufor2})
ASSOCia‘hvﬁi’iO:f Union:- ' = {0} N{e,1,2} '
AU(BUC) =(AuUB)UC ' .. Eodak
LHS = AU(BUC) 8 % LHS=RES
= ¢U ({{°}U{°' 12}) - = AU(eNC) =(AU BN (AuC)] (P
2 0,), - :
:96 Uie, .?-} = = ])ish.‘bu‘h'vi&o:f ih'}e:{Sec'\l‘Qh over Union:-
={o,1,2} §~§§ " AR(BUC) = (ANB)U(ANC)
RHS = (AUB)UC S E LHS = ANCBUC) |
= (¢ u{o}) U{o'}"}_} :,_:_ ‘xg =, ? n ({0} U{O;‘;Z})
= {o3u{o,1,23 %;a .= ¢ (e}
={o,,2} S ¥ = ¢
* LHS = RHS e

= EU,( Buc) =(AUB) Uii_((oroveél)
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LHS= AU(BUC)
=Nu(Qua)
=NUQ

=8 A

RHS;(AUB)UC
= (NV2)UQ

b 2 U4

=“Nez2seQ

TAHIRMERMOOD

L\.\S:R\-\S ;
= [RUCBuC) :(Aua)ug@med) ’

ASSocm‘l‘w:‘q cf infersection:-

Aﬂ(Bnc)— (AnB)NC .
LHS= An(BﬂC) '

= NNZ

= N

RHS = LP\{\B)T\C.

. =(NN2)NQ
= NNQ
- N A
L\—\S RHS -

= An(Bnc.) —Lhnemg(Proueol)

uﬂmmﬂmm

AHIR MEHMO

( _

e CDish{bu“"iviEI a_{} intexsection ovey Union:-

(653 v@afa ;’DeMoraaws Lauws -fav se'ts:

= [Au(ene) = (Aus)ﬂ(hu_f.j (Proved) [E

m@ﬂ@m :
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RHS = (A’f:B)U(Ancf:\) J).stnbwhv‘t\df Union ovey m’fe.rsec'hant
% - =(@niDugn{enay) AUCBNC) =(AUB)N(AYC)

= ‘i"U‘P LHS=. AU(BNC)

% = ¢ = NU(zNB) - NezeQ

2 LHS -':RHS T=NUZ

= |AnCBU) =(Ang)u(ANne) {(Proved) ~ = 2 F
g s i RHS = (AUB)N( AUC)

i) A=N,8=2, C=Q. - =(NUZ)N(NUS)
g AsSOc‘\a‘Hvib,j i wnion:- = ZNQ

AU (BUC) = (AUB)UC =z
% LHS =RHS

ANCBuC) = (AnB)U(ANC)
LuS= An(Bsuc)
=NNZUQ) ' ‘
=NNQ
= N !

RHS = (ANB)Y( ANC).
- =(Nn2)y(Nn@)
= NUN
= N ‘

* LWS =RAS
> {AnCeuc) = (AnB)u(Ancj (Pravea!)

‘ |
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U=(.23,.. 20} A={2y,. ;20

B={135,. -, 19}
ACUA{‘.,, 20} {zl,,, L }
AC={1,3,5,...,19} .
8= U-8 ={n%3~~,zs} ~fu3s, .19}
B*= §2,u¢,... ,20}
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AUB ={1,35. ,ls}uf
= {I
(AUB)= - (AUB) :
_—{‘ 203’ '{l
AnB::{?-,lf
(ANB)*= U~ (AnB)

:{VI,ZIV'BJ -, 2_03 = ¢

- 203
a} '

3,203

203 N {\,3 S, -

mmmﬂmmmmm“mmn

T ., 203=U
Now : '
ACUB {'r f .r /Iq}U{ZIlfI‘I }'
. = {"2"3 ” 7'°} U
& JM (A n@) = ACUBC

NouJ' A‘-n B(= { LY,

- ¢

(AUB)"= Acfpe

TAHIRMERNO0D)

(Thues

Q b Ve?uf 5 De Movaaws Laws :‘c,,—
U= Set ug'me. En&h&k Alphabe'\'s.
A={zz is @ Vooae_\}

N B= iijl'a :saCansonan‘t}
Sol.
|« && U-A Set ofq\\Cmsman’(s B

B%: U B= S-e."rqf all vowels = A

TAHIR MEHMOOD) <35 .

= Set fall alphabets

© TRHIRMERMOOD)

i
}wg'

EEEBII’EJIEIHB HEIGEE‘IIIEEEEIDD

(Proved )

r“:}ﬂf L, -+, 20}

(Proveo‘ d .

AUB = Set ¢¥Va wels Se'tofGnSemau{s :

i Badshah Computer’s Khiali Adda, 0300- 7'414159

(AUB) = U- (AUB)
‘ =
=U-U .
i =
= -
y - =
ANB = Setofvowels N Sefef Grsonats [
= (P (z A,Bove oltaom'l) —
=
@neys y— (ADB) =
=U- i
215 95 l
De Morgans TSt Liu.).:- |=
- Gue= acnpe -
= ¢  |MHRMEHMOODYE
: {

RHS = AC nBC 7k’0.3452f).'710‘7l'7’;‘ﬁ —
: ; =
dy E
= BNA " A,Bd.re dp‘sjdiﬁt g
= ¢ | =
* LHS =RHS | g

= (AUB)®= ASNB® | (Proved)
| =
_De MOY@GY?3 2 aw E
(ANB)® = ac ygs 15
- LHS = (Ang)® 8 7
ik S35 [
€ rpt 573 =
RHS= ASUyB S =
: N =% m
— B.UA Egg =
-1 =k 5
= [(AnB)Y© - Ac'UBc‘W s %
——

,
TARIRMERMOOD) <%
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M.Sc Math e
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ez (Mah)

Q.5 _Usiha Venn Didarams, Prove

Distributivi

TAHIR]

Union over Inteysection:-

Ru(Bnc) = @AuB)n(ayc).
LHS= Au(anc) |

4[ A :D.‘stv_ibuh‘v."gaf intersection ovei union:-
Distvibutive Laws: —_—— Sl
’ \ ‘ . : ANn(Buc) =(A ne)u(anc)

- AcB, ANC=¢ B, aC a\reﬂqrp'ma. LHS= Ancauc)

0] |
D
Bic @] 7 0

ShadedveJionG) Yepresents A amd
Shaded 'reaio@repf&sw"s euc

ITIERARIL 4 omecrrREEERE— 5

AuU(BNC) U ‘ §
Shaded TCGI'OVI "_represen‘ls BnC @ ‘ E
~amd whole shaded Tegion 'rerresenfs' A =
. 7 : =
~ Aucenc). | ™ ANCBuc)
 RHS= (AUB) N(AUC)  Shaded Tegon vepresenis AN(BUC) E
. Eo)
U b L | RHS=  (AnB)uCanc) - B
&0 |0 [ [ |k
= X % ' v
ae @) Auc. @4@ @ =
. T “ ol E
2l Shaded r?jfon@ repnesenfs‘AUBWfﬂl ANB ANC =@ ] %
Shaded 'a‘eJi'on @YeP'fensts AUC Shaded veqion in@YCFYQS@nfS ang B

Now Cown Ioin'ma Qamd @ to aet .
Aue) NCALC)

(AUB)N (AUC)
Shaded Tegion Te Presenfs(AUB)ﬂ(Au ¢)
= LHS =RHS :

*[AU@NC) =(Aue) N (AUC) (Proved)

 omd @ doSsnot ’reFrese_ni GMO re_J.‘on

as Anc':;ﬂ

.Combiniva @ M@

B

(AnB)U (Anc)
LHS =RHS ‘
AN(BUC) =(AnB)U(ANC) | (Proved)
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) ;s TANRMENROOD) &+ TANIRMENMODD) ¢ AHIR
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-]
-.
llllll!lulmmull

ﬁm&wmmmm

yladputivi

| AOCBUQ) = A0B) Ulane)
LAS: An(Buc)

All(BAC) = (AyB) N(Auc)

LHS /w( Bnc)

Au(Bnc)

Now - :

¢ Mé;&l r‘?%m/ v /izﬂmw A/QJJVM)!{
3 A’l/( nc)

% a./ﬁf/ Aew;m rpﬁ/ié—deh % ﬂﬂ/ Buc)

RUS= (AUB)N(ALIC)

Z’ﬂf rﬁn B)U //m c)

@%BOMMJ

Lhess. ANB nod

ﬂﬂ{;-f €2y
()7&442(/ ziéwé-n In_¢h)

| &) foes med Brntain azy chadd

(ﬂUB)n(AUC) '

WX IV L] b uyede el € e r%‘»f.fér'fﬂ%
A ‘ e
_ﬁm{éf}o ) and () % (/qp 7[
(A el s) U(Anc)

ﬁa(zéa’ reo/dw /Jz;/;rfA’(M/ L (AVB)AAYC)
: r%om Jﬁfg /nfﬂ,f Z& A Pyl r2a

é

: o
44@ Aozaclare By et o

(anB) umnc) :
AU (EBIC) —-\/ﬁa@)n(m/;;). | Chased 'Aém r?ML@g@m
Elom o Sts '
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_AN(BUC) = (ang) 1/(AN0C)

ifed
&/J‘

E'IIIIIEED

@Eﬁlﬂﬂ[ﬂmmmnnmnm:umuﬁmmmnnfmm-ummﬁmm 3,




M.Sc Math
0345-6510779

CH#2 (Mat) -.% |
- .-:.:ﬁ

s e e e o

h @/Q Veh.'-#-‘] mj‘o\\omiha -¥ A:{l,zﬁ}r,i} @iy - RDAC:?
a . AUg=A |

1i Adda

%% a HnAc: {”3'5;"},,1.} nletfz‘/"';la.;
'Auﬁ:{n,z,a,y,s}u{}' B8 32 _
= {v33853=4 Eé :fg; et =}5
= AUE= A (Proved) gai gz = /?f)ﬂlc;—/d (P/auea’)
S AUA=A e 5lis . = ‘
{12, 2 2|28 Fom suitab ;
AUA :{I,ZIS,ILS}U{[’Z_IBII,IS} m-‘i § ./ o772 tita ’C Pfﬂferﬁes
=§1,2,345}=4 © . union amd infersection show thiat :
; L_ - ~1 - : ;
=2 AUA=A (Proved Ei% (i ﬁn(AUB)FﬁU(;}nB)

(i) ﬁﬂﬂ:ﬁ . 2:% LHS = ANCAUB)
ANA={,334530fL2,3y8F  1SES = (ANAY(ANG) (By disthibutive Las)
o .{.]’ 2:3,9,5323 l.i' g = AU(AnB) . . _AnA:_A i

g o o . = RHS. .
=$ Ang = H (PI’OWJ) 4 e

| | E
‘ : = AN(aUB) = AYCANB (Prwed} E
a_,'-i I'_fU':{l'z/?', “'20}’ A:{ ’J3,5;"','9} B -
" “Then V&n‘fa that: (o AU(Ang) = ANC AuB)
@ Avac=U LHS= AU(ANG)
- A -'{-f B ,9} 'BJ Aistecbutve Low

AS U-A = {Lu3ms20f-1350193 = (AUA)N (AUB)
= {2,55,...}-;_2; = AN = AUA=A
AUARS (1351530 298,208 '=§H5. |
1 u = .
= {1235 -0 19,2320, = AUANB) = ANCAUB) (frouel)
> AUA=U (Proved) Phopasitior -
i £ ‘
(¥ ANU = ﬁ J Jec/akq][,‘,}e .S'tlafemenf w/’nfch
oanu= SNy} ey be thue oh Lolse Lut not bath
. =35, 197 =4 ¢s called ?ﬁ}odsiﬁbn.
. : L;'d& e)(mPIe.
= e :
ANU = A ved !
U (Pro L S
(Taue) «False)

L}
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