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Abstract

The purpose of this research was to study moresome properties of minimal nano
open sets,minimal nano closed sets; maximal nano open sets and maximal nano closed sets
in Lellis Thivagar,M. Kavith, J., and Evangeline Kristina Lily,D.(2021) concepts in nano

topological spaces. Also, we study some propertiesof them on nano disconnected space.

Keywords : Nano topological space , Minimal nano open sets, Maximal nano open sets,
Minimal nano closed sets; Maximal nano closed sets
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1. UNUI

Tunsfnuivedamansuvumenelad (Topology) aznuinGesendauazienla (Open
ets or closed sets) Wurluanfifunumdrdysensiasanfnuiahldinadineansaulaenda
wazsandaludnuasaine 4 datuedrenmuaziinsinauesderaiiios Inslud a.e.2001
waz 2003 wimlenzuazlany (Nakaoka and Oda, 2001a wag 2003b) ladAnwiadaidnan wasien
\Unlngjgn (minimal open sets and maximal open sets)E(,u"d%;‘]ﬁL%WBW@I@S%QLﬂuL%mﬁﬁﬂﬁﬂiﬁ%’U
anuaulalulagUuuaslud aa. 2011 lwuwwala lenunf wazala (Benchalli, Ittanagi and Walj,
2011) Ruuzihigilmianwndadngadniednuilsifuiiisdestulinbngadedaulud
A.A. 2017 4nad (Mukharjee, 2017) Wupuduimuinazdszgnd wnldadnaadienisadsdanal
nsusnuaznouniiiaelud ad. 2013 @ada 539m% wasandiaiunda (Lellis Thivagar and
Carmel Richard, 2013a) iufiauewnlauilu (Nano open sets) luvigiidmeneladuilu
Fadunmsinwaudiiuguvenendaulusazursieiduiiiortouariul a.a2021  aada
§11m15, A, 3nudlataSaiundad (Lellis Thivagar,M. Kavith, J., and Evangeline Kristina Lily,D,
2021) Wuugrhuasfnvintadngaunluuaziondalnggaurlulutigiidmensladunludsruds
anusiailasunludie uidisouiuindsdautRdudniinaulafnfuwstndngmunlunasian el
aouly fedufideiddunanania s1insuazeanzniduiiugulunsfinmaudisuiid syl
Snludsgiigmenelaginly

v
2. ANUINUFIU

dwsudetasiaueunimaznguiumisoradnsisndudmsunsfnuluidenely
Feazsusenenealaduilu (Nano topology) wazmiauilu (Nano open sets)

unileny 2.1 (Lellis Thivagar and Carmel Richard, 2013a) % U Junndusims (Universe )
Faduandrindiliding (non-empty finite set of object) way R Wumnudiusauyavy U
Faamuuitusiias g mual Sy (ndiscemibility Relation) uawi3engsusu (U,R) 4wigi
n13UsEIAT (Approximation space) @iy X c U, VxeU, R(x) unu %y’uamdamm x mela
ANudTuSaNya R

1. AnUseaauans (Lower approximation) ¥8¢ X Wiguiu R Weuunusig Ly(X)
fowilay LX) = x| R(x) = X}
xelU
2. AUszunauu(Upper approximation) 984 X sufiu R weuwnumie U, (X)
fowiey Uy(X) = (x| R(x) N X = ¢}
xeU

3. Uaveu (boundary region) 109 X 1iguiu R Weuunugieg B, (X)
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foalng B, (X)=U(X)—Ly(X) W 7,(X) ={U, ¢, Ly (X),U(X), B(X)} awmui1 7, (X)
Junenelafun U ety X FaSendwmenelafunludmiu U dleufu X uaziden
(U, 7,(X)) 13giidanenealaguilu (Nano topological space ) dwmiu 4 fduaudnly
7.(X) widsndneadauiluly U wensaeSenandnlu [r,(X)]° Snesdauiuly U delud
omu (U, 7,(X)) Wudigli@menaladuiluiieudu Xidle XcU avdoudu 9 #
(U,7,(X)) Lﬂuﬂ%qﬁL%wa‘waiaﬁmiuL%msjamﬂmuﬂuLLasz’zjm&iaa%uﬂu?Tywmiu U, 1,(X))
Weuwnusieg NOU) way NC(U) anudwy

a aa

unileu 2.2 (Lellis Thivagar, M., and Carmel Richard, 2013b) 1% (U, 7, (X)) Lﬂuﬂ'ﬁqmmma
weladulu

1. dwmsu WU w3en W gulna@esuilu (Nanoneigbourhood) wadiangas A
Tu U ddwadouly GecU #t AcGew e A= {x} winanimdugulndifesuluves x
waznvesgulndifssunluwes x W@euunuaie Ni(x)

2.4 WU AcU uay xe X 5W3en x 11ganegluwilu (Nano Interior point) ¥au9m A
drfiwndauly G U fiussg x 3 xe G c 4 douemvananigluuluionunves A fe
feydnwal Nint(A) Fiy x e Nint(4) uansin 4e Nnp(x) e
Nmt(A)={xeU|Ae Nn(x)}

3. dwsu AcU dwtanguuilu (Nano closure) U8 A Weuununig Nel(4) wneda
Ncel(A)={xeU|WnA+¢p, VW € Nn(x)}

Fodunn 2.1 9nunilenn 2.2 wuidernuselufiduase

1. Nin#(A4) ﬁammﬂmm‘[uﬁiwﬁﬁqm (Largest) fiuendanvas A

2. Nint(4)=uiG c X |G e NOU), Gc 4

3. Nel(4) Wuwndaunluiidniian (Smallest) iussq A

4. Nel(A)=n{F c X | F e NC(U), AC F}

umileny 2.3 (Lellis Thivagar, M., and Carmel Richard, 2013a)l4h (U, 7,(X)) JutigliBenala
Bunluuaz AcU azna1iin 4 Juwanfilauilu (Nano  preopen  set)  Anaiile
A Nint(Ncl(A))
unilenu 2.4 (Lellis Thivagar,M. Kavith, J., and Evangeline Kristina Lily,D, 2021) T4 (U, 7,(X))
Wuligfidmeneladuilu 4 Wuwedesuiiilifuenitwes U

1. 9gi3n 4 Twndadngaulu (Minimal nano open set) demilaulufignussyly 4
Ao ¢ wde A wihiy widsuwnugaveagaladnaawiluly U fey mOU)

o

Wufs AemOU) Asaidla dmsudmiunn ¢ HeNOU) ## Hc A awldin H=¢ v3e
H=A4

2. 9390 4 Tuenlalugigauily (Maximal nano open set) dnandaulufiussy 4 fe
U v38 A wihiu waveseslavgjanululy U Wewwmusie M,0U)
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fufle A€ M, OU) fisele dmiunn 9 Ge NO(U)# Ac GaldnG=Uwse G=4

#729819 2.1 (Lellis  Thivagar,M.Kavith, J, and Evangeline Kristina Lily,D, 2021) 1%
U={p.q,r.s}8¢ U, ={{ph{g}.{r.s}waz X={p,r}cU azléiivoneladuily
t.(X)=1{8,{p}.{r.s}.{p, 7.5}, U} ﬁ’aﬁy’umm@mﬁﬂqmmiuiu U ldun {p}, {r,s} wazwnla
Ingjaeunlulu U #e {p,r,s}

‘Vli]‘le}ijVI 2.1 (Lellis Thivagar,M.Kavith, J., and Evangeline Kristina Lily,D, 2021) W (U, 7,(X))
Judigi@meneladuilu uaz 4,8,CcU wgldn

1.6 4 Jueadadnanuiluuway B Juwalaunluudy AnB=¢ wio Ac B egla
ogamile

2.6 4 wor C Juwnladngauluwdy ANC=¢ wio 4=C

Vlt:]‘le}ﬁ‘U‘VI 2.2 (Lellis Thivagar,M.Kavith, J., and Evangeline Kristina Lily,D.,2021)1‘v‘f U,7x(X))
Guvigfidamenelatulusas 4 Lildwnhdadummdanluly U aldhdennuseliauya
iy

1. A Bueadadngaululy U

2. Ac Ncl(B) dwmsuusiar Bc A 71 B z¢

3. Nel(A) = Nel(B) dwduusias B A 7 B#¢

naufun 2.3 (Lellis Thivagar,M.Kavith, J., and Evangeline Kristina Lily,D, 2021) Wi (U, 7x(X))
Wudigiidmeneladuilu 4 Wuwadadngauiluly U waz G 4 s G lildwnidlu U
fildnlndimesuly W ves G 39 W Juwedauuly U way W < Nel(A) wdr GUB Hu
wandlauly dwdunn 4 B 4 da B laldwadng

naufun 2.4 (Lellis Thivagar,M.Kavith, J., and Evangeline Kristina Lily,D, 2021) i (U, 7,(X))
Wuligiidmeneladuily 4 Wuwadadngauiluly U wey GeU @ G lildwning ddu
Tnéwesunly W ves G ¢ W Buandawluly U waz W c Nel(GU A) wér GuB Ju
wandWaunludmiunn 4 B 4 @ B lllaigndna
naufun 2.5 (Lellis Thivagar,M.Kavith, J., and Evangeline Kristina Lily,D, 2021) i (U, 7(X))
Judigi@meneladuilu uaz 4,8,CcU agldn

1 4 Juwenlalngaauiluwar B 1Juenilaulunds AuB=U wio Bc 4
agndlmeenani

2.1 A waz C LﬂuL%mL@miwaquuﬂIuei‘fﬂ A#C udr AUC=U

undleny 2.5 mssasie whdes |, 2563) 1 U, 7,(X)) Jusiglidmensladuluay AcCU
sznani A Juwevunuduuly (nano dense set) lu U fisewle Nel(4)=U
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§ae819 22 (wsswsne wades, 2563) 1% U={a,b,c,d}ds U, ={{a},{b,c,d}} waz
X ={a,d} cU Fwgldimenaladurly r,(X)=1{4,{a}, b,c,d}, U} wagdrimun A={a,b,c}
W& Nel(A)=U s 4 Susmsmuuduuily

unileu 2.6 (Lellis Thivagar,M.Kavith, J., and Evangeline Kristina Lily,D., 2021) 9 (U, 7,(X))
Juvsglidwmensladuiluwaz F cU wazlugnUauly

1. 9znand F (Juwelalvgigauilu (Nano maximal closed set) Asitile londaunlu
o 9 flussy F e U vie F tufio i E WJuwelenluds FoE wdh E=U vie E=F

2. aznani F (Juesliadngaunly (Nano minimal closed set) Aretile lndauilula
fignusslu F fie F vie ¢ vufie i1 E Hueslouiluds ECF wh F=F vie E=¢

“VIE]‘L-)ﬁUVI 2.6 (Lellis Thivagar,M.Kavith, J., and Evangeline Kristina Lily,D.,2021) 1% (U, 7,(X))
Guvigiideenaladuilu &1 4 Wuitusnelnggauluassdadngauly B Juwadaun
Twer F Juendawluly U widesoluiifuse

1. BCcACF

2. AC B wag AnF=¢

3. AUB=U uwayx ACF

4 AUB=U Wz AnF=¢

unileny 2.7 (nquan #3391, 2563.) 1 (U, 7,(X)) JDud3giidmeneladunlu X c AcU

1 (X)={GNA|G ety (X)} Wunenaladurlu dmsu 4 wazi3en (4,7 (X)) WJuuigides
(Sub space) w83 (U, 7,(X))

3. HaMsANEN
3.1 auvfveuwmdmangaur luuaslngigauily

Tutdedoldfas@nudsautivisusznmsvenemadnaaulunaziendalnggauily di
naufun  3.1.1 W (U,7,(X)) WJudigli@amensladuilu uaz 4 {Duwmladngauluuilu
Tu U aglii

1.6 x Juandnlu 4 udr AW dwsSuudas W e Nip(x) wag W e NO(U)

2. A=W |W e Nn(x), W e NO(U)} dwmsuwnay xe A
n1sgall 11 xe 4 uay W e Np(x)@W e NO(U) ¥l W~ A# ¢ lasvguiun 2.1 Faléin
AW 2 W xed way WeNpx) vioswin 4 Jdwamauiluly U ﬁusm x #lA
A e Nn(x) Junavinli n{W |W e Ni(x), W e NOU)} c 4
et 1 161 AV |W e Nn(x), W e NOU)}
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Fahu A=W | W e Nn(x), W e NOU)} [

naefun 3.1.2 1% (U, 7, (X)) Judiglidwmensladuily 4 Juwadadngauiluly U

way xelU—A4 o1 W Judwlndidssuiluves x way W Guwalewluly U wdr Wnd=¢
e AcW

msigey wesan W ueadeulunar 4 Juweiladngaululnenguiun 3.1.1 iilHldi
WnAd=¢ vso Acw U

ununsn 3.1.1 1 (U, 7,(X)) Juliglidmensladuly 4 {Juwadadnaauiluluy U

wag xeU—A 01 A =W |W eNn(x), We NOU)} war A, nA=¢ %30 Ac A,
nsigad W 4 Wuwadaladingaulu uay xeU— 4 uazld w7 ugulndifealinuiluves
x Toemquiun 3.1.2 MlAld Wnd=¢ vie AcW &1 AcW dwiuyn 9 W fdudu
Tndfsalauluees x wdwhlilain Ac 4 =W |W e Ni(x), W € NOU)}

0 WnA=¢ dmiunn q W Adudulndidsadauluves x wawhlsd W Adudwlndifes
Dauluves xA W' nA=¢ dadu U ~Ad=¢0

nguiun 3.1.3 1 (U, 7,(X)) WDudigl@meneladulu uaz AW cU agldind 4 Juan

U

Welngjgaunlunag x e 4 wddmsuudazdlndifoadaunly 7 ves x wldnWud=U e
W < A egndlaeganils

nsigaud nemgufiun 2.1 Sadunavinld WO A=U w3 W c 4 sdlaegrmis O

naefun 3.1.4 1 (U,7,(X)) Juliglidmeneladunlu uaz 4,8 uaz C wadalvganuily

WU 3 A#2B & AnBcC wdh A=C vie B=C
nsigad endenguiun 2.5

naeun 3.1.5 1 (U, 7, (X)) Juliglidmeneladulu uaz 4,8 uaz C walalvganuily
W U fusavwauandnsiuiomn (ile A= B=C=A) wd AnBz ANC

nsfigadansiin A~nBcAnC i (40 B)U(BAC)C (AnC)U(BAC)

Wunarld BA(4uC)c(AuB)AC iiesain 4,B waz C walUalvggauiluuae
A# B=C= A loenguijun 2.52) i1 A0C=U=AUB

iliilddn B=BNU =B (AuC)c(AuB)nC=UnC=C ui B Juwnlalngaauilu

F9led1 B=C Fataudaivaunfigin B=C sslu AnBz A~C O

naefiun 3.1.6 W (U,7,(X)) Juliglidmensladuilu i1 B duanilaluggaululy U
way x Wuaudnlu B uwdy B=U{W |W e Ni(x), W e NOU), W UB=#U}
msigadidosnn B usndauluwesnduinindifomnlures x

9len B U{W |W e Nn(x), W e NOU), W UB#U}
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Tnevgufiun 3.1.3 vliledn O |W e Nn(x), W e NOU), W oB=U}c B
Fathy B=U{W |W e Nn(x), W e NOU), W uB=U} [

naufun 3.1.7 W (U, 7,(X)) Judigliwmenaladuiudn 4 Juealalvgjaaululy U

war x Wuau@nly U—A wér U—Acw dwsunn 9 W e Ni(x) waz W e NOU)
nsivgad T W e Ni(x) uag W e NOU) e xeU—A vl W 4 lnsnguijun 2.5
W) FHEIN WoA=U Juwavnldl W A=W OA)F =U =¢ diu U—Acw O

a

ununsn 3.1.2 W (U, 7,(X)) dudigli@mensladuilu 4 Juenlalvgaaululy U
Folatoniluteluiiluss

1. dmsuwray x eU — 4 wavdmsuusay W e Nn(x) waz W e NO(U)agldin A=W

2.8 W e Nn(x) waz WeNOU) ik U—AcW waz WU
nsgadauufinge 1 liada el xelU— 4 wazdl W e Nn(x) waz W e NOU) & AaW
Tnenguiun 3.1.7 vililedin U—-Acw
ununsn 3.1.3 i (U, 7, (X)) ludigli@mensladuily 4 Juendalvgaaululy U
Foladoniisroluiduass

1. dusuuday xelU—A4 wazdusuusday WeNn(x) wag WeNOU) aglaia
U—-AgW

2.8 W e NOWU) il U-A=W =U
nsigadauufdnge 2 liasa ﬁ'uﬁaﬁm%’unﬂ q W eNOU) 3s\647 U— A=W vide WU
nenguiun 3.1.7 ilildd U—-Ac W dwmiuusiay xelU—A4
wavdmsuusay W e Nn(x) waz W e NOU) agldin U—Agw O

a a o

naufun 3.1.8 W (U, 7,(X)) Juligiidwmeneladuilu 61 4 {Quenlelnggauiuly U
waa Nel(A)=U w30 Nel(A)= A

nsigall Wuaswnununsn 3.1.3 0

naeun 3.1.90% (U, 7, (X)) Wutigldamensladuilu i1 4 Juewalalngagaululy U
W Nint(U - A)=U — 4 vide Nint(U — A) = ¢

n1siigand Wueswuununsn 3.1.3 O

a2 a o

naefun 3.1.10 Wi (U, 7,(X)) {WuvigiGwmensladuilu 61 4 Wuwalelvggaululy U
waz B Juwedesiildltieninwes U—A4 wd Nel(B)=U -4

msiged W 4 Wuesn@alegaululuy U weeilewn g=BcU-4

yilwalein Nel(B) © Nel(U — A)=U — A saldazuansin U —4 < Ncl(B)

% xe (U - 4) flown 4 Wunlalngjaauiuly U

Tnevgufiun 3.1.7 azldddmiuwsiaz W e Ni(x) waz W e NOU)
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WK U—AcW Juwayild g2B=BnBc(U-A)BcWnB
35l WAB =g sofu x e Nel(B) uwaviilsh U— A< Nel(B) sty Nel(B)=U-4 O

ununsn 3.1.4 I (U, 7,(X)) Juviglidmeneladuilu é1 4 {Quendalnggauiluly U
way M (Juwmderves U 8 Ac M, A#=M wd Nel(M)=U

msigad 1 4 Juwadalngageuiluly U wandesn 4cM cU

yillain Nel(M)c Nel(U)=U weldavuansin U < Ncl(M)

WEI AcMcU way A#=M doull BcU-A, B#¢ 39 M=AUB

Tmengufiun 3.1.10 agldin U— A < Nel(B)

f919001 U = AU (U — A) © Nel(A) o Nel(B) = Nel(AU B) = Nel(M) fsihu Nel(M)=U O

ngefiun 3.1.11 I (U, 7,(X)) Juliglidmensladuilu i1 4 Juwedelngjaaululy U
war U—A fanndnegstlovdessaudy Nel(U —{a})=U dwmsu ae (U —4)

nsigad 1 4 WDuwnlalugjaaunlulu U wawiilosan {alcU-4

Wlilan AcU—{a} waz 4= U —{a} Tagununsn 3.1.4 3lan Nel(U -{a})=U O

naufiun 3.1.12 W (U, 7,(X)) Judigiidmenelaguilu i1 4 Juwadalngaaululy U
war B Jugegosuvives U 7 A< B udr Nint(B) =4

msigad 1 4 Juwadalnggeululy U nsdll B =4 sililéin Nint(B) = Nint(4) = 4
nsdifl B# A4 wswi Ac B wililéin 4= Nint(4) < Nint(B)

wiiiesn 4 Wuwaalnggauilunaz Nint(B) Wuwalawilu vl Nint(B) < 4

Fathu Nint(B)= A0

ngefiun 3.1.13 1 (U, 7,(X)) Judigli@mensladulu 61 4 Juwalalngjasunluly U

way B Juwndesiildlwninewes U—A uwdy U—Nel(B)= Nint(U - B) = 4

nsigad 1 4 Wualalvngianunluly U Taevguiun 3.1.10 1 Nel(B)=U -4 i@unaih
W U=Nel(B)= 4 ilosan AcU—-BcU logmguijun 3.1.12 1§91 Nint(U - B) = 4

§athy U — Nel(B) = Nint(U - B) = A0

nQufun 3.1.14W (U, 7,(X)) Judigiidmensladuilu 61 4 Juaalagivgaululu U
war B Wuwndesves U 9 Ac B ud B Huwanddaunly

nsiigayd 19 4 SuemBngelnguilvly U wer B Guwndosves U fnsunduaosnsdided
nsaifl 1 81 B=4 vl B Juweeauilu Junaviild B = Nint(B) < Nint(Ncl(B)) sty B
Wuwensidaunlu

A6 2 81 B# A, Ac B Tawununsn 3.1.4 1691 Nel(B) =U Juwaviilk

Nint(Nel(B)) = NintU) =U > B ¢iifu B Juwanddauily O
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unuwnsn 3.1.5 W (U, 7, (X)) Jdudgilimensladunlu &1 4 Juandalnggaululy U

waz ae(U-A4) udrU —{a} Juwansilaulu

mswgaul 1h 4 Gundeanlnguilulu U way ae(U-4) Wi {a} < (U - 4) Junavilild
1 Ac (U-{a}) Taemguijun 3.1.14 vlildd U —{a} Suanddauily O

ngefiun 3.1.15 1 (U, 7,(X)) Hudiglidmensladuilu uaz 4, B \Juwndesves U

81 AUB=U, AnB Juaslauluwar 4 Jueadauluudy B Juwalauily

gl Wlown AUB=U 3¢ (U-A)n(U -B)=¢ Suwavilyi (U-4)c B

fi9150 (AnB)O(U - A) = (AU - A) ~(BUU - A)) = BuU - A) = B

Weaa1n AN B war U—A Juwelaululy U sy B Jwandauly O

3.2 UspillaiiFoules

& a

v Y v v ¢ ' a ' a < a a
delilunsuanspnuduiussenigadainggauly waswadaingaululuuigl

1

ladeules fadl

unfisnn 321 W (U,7,(X) Juviglil@meneladuilu aenannin (U, 7, (X)) Juuigh
Taideulosuly (Nano disconnected space) fisiasiie fwmdauly G, H Fwifldlaiwndng
i GAH=guas GUH=U wazi5198na1331 (U, 7,(X)) Lﬂuﬂ'%qﬁw?iaﬂmuﬂu (Nano
connected space) fisiaiile (U, 7,(X)) im‘f]uﬁqﬁim%uimuﬂu dupelifwndauly G, H
Fenatllldwnined GAH =¢ way GUH=U

fregnedi 3.21 1 U ={a,b,c,d}3s U, = {{a},{b,c,d}} way X ={a,d}cU
sgldimenaladuly 7, (X) = {4, {a}, b,c,d},U} waswngoswrildlviwnindadummdauily
T U 18un {a}, {be,d} Taeil {atUib,e,d}=U uae {atn{b,c,d}=¢

o (U, (X)) Li‘]uﬁqﬁhjﬁaﬂmuﬂu

a aa

ngefiun 3.2.1 W (U,7,(X)) dudigilmeneladuilu d1 4 Juwndelvgegauiluvay B
Jueadadngaululy U uwd A< B wie (U,7,(X)) LfJuﬂ%qﬁlnjL‘Tiamiaquﬂuasiwﬂmashwﬁq
nsfigayl 1losn 4 Juwndaluajgaululy U way B Huwadauilulnengufion 2.5 (1)
1 AUB=U vio Bc 4 \ilesan 4 Buendadngaululy U way B Huailaunly
Taovgufiun 2.1 (1) 161 AnB=¢ wie Bc 4 finsannsdil AUB=U,Bc 4

WAldI Ac AUB=U way U=AUBc AUA=A Junavili A=U

nsell AnB=¢ Bc A 33411 B=ANBc AnA=A woz ¢=AnB Hunavilk B=¢
§stu AUB=U,ANB=¢ waz B A et AUB=U way AnB=¢

aqulinn (U, 7,(X)) Lﬂuﬂ%qﬁiﬁﬁaﬂmuﬂu O
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Hodaunannnguiiun 3.2.1 wuit AOB=U waz AnB=¢ udwhl¥ 4=U—-B duiilungu]
unil 1 Bz 4 ud1 4 way B vaginefifunUauludadunalimguiundendnanyaiy
doau “d1 4 Juaalagaluguiluney B {Juaaladngauiluly U uwér A< B w3e
A=U-B oglaegrmils”

ngufiun 3.2.2 W (U, 7,(X)) dudiglidmensladuilu 1 U :ﬁLsum&Jaaﬁﬂuﬁhwmﬂﬂmgqmm
lunazignladngauiluwduendnarilugnUauilulidn (nontrivial nano open  set) w38
(U, 7,(X)) Lﬁuﬂ%gﬁlﬁL%auimuﬂuasmiﬂashwﬁa

nsigau 1% 4 DuiasndalnggeuTusasiwndadngouiluly U waeld B uenauily
Tu U #lild 4c 40B wreh 4 Gugndalmggauludsinsanld 2 nsdideluilfo
N3l A=A0B WK B 4 wiillesn 4 Huendadngaulu

Wunavinlk B=¢ w30 B=4

N3l 2 AUB=U wileann 4 Wuwaladngaulu Tasvguiiun 2.1 (1) 164 AnB=¢
o Ac B ud 4 Juwalalvgjgauluuey A< B 3dldin A=B vie B=U
nvaeansalvinlildin A=B e AUB=U uaz AnB=¢

U o AuB=Uuay AnB=¢ udi1(U,7,(X)) L‘fJuﬁqﬁhjL%'auImuﬂuD

ununsn 3.2.1 T (U, 7, (X)) WDudsgldmeneladunlu i1 A4 L‘T;Juv“?aLsnm%slwgfjmmiwazl,ﬁﬂ
gowluuay F duelaulily U uwdr A=U—-F vie A=F sdrdlaathamils

nsfgail o 4 WuisemTelnggauTuasdngnuily way F Dueslauily

lilddn U —F uealaunly senssuiumsiigadwuietunguiun 3.2.2 1

A=U—~F 3o AO(U~-F)=U uwaz An{U~-F)=¢

10 AVU-F)=U wagz AnU-F)=¢ Junavhlsi 4=F0

ununsn 3.2.2 W (U, 7,(X)) dudigiidmeneladuilugn 4 Lﬁuﬁgmmﬂmimavjq@uﬂuuazLﬁﬂqm
wlukay FQuenleuilulu U wér 4 Juwedesuiilaunlunseiwngesuilaunlufiios 4
way U— A ogrdlaeganis

nsfigadly B Jundesuiawlu wudeatunisigainguiiun 3.2.2 1691

A=B %358 AUB=U way AnB=¢ 19117 AUB=U waz AnB=¢ Junasirl#
B=U-A4

ngufiun 3.23 W (U, 7,(X)) Wudigligmenelaguilu i 4 waz B {Uugalalnggauilulu
U3 A#B waz AnB Jueeaunlu udr (U, 7,(X)) Lﬂuﬂ%gﬁlﬂﬁaﬂmuﬂu

nsigal W 4 waz B Juwnilalvgigauilu vililddn 40B=U

nauuigy AnB Wugelauludr AnB=¢ Fathy (U, 7,(X)) Lﬂuﬂ'%gﬁlail,%ﬂmuﬂu

§1 AnB# ¢ \ilesan A—(AnB) waz B—(4nB) LﬂuLézjm"?Jﬂquﬁy’aﬁj

isuden G=A4—- (AN B) waz H =B visaidon H=B-(4AnB) waz G=4
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Wi GUH =U waz G H =¢ e (U, 7,(X)) Lﬁuﬂ'%qﬁhjv‘ﬁauimuﬂu O

naufiun 3.2.4 Wi (U, 7,(X)) Juviglidamensladuilu dflwedes 4 1{HJuwadalnggaunlulu
U @1 4 liduswavuuiunly wé (U, 7,(X)) Wudigflidenleaunly

msiigayd 1% 4 Juwndalvggaunludesanliduesmnuiuuilyly U 3oild Nel(4) =U
nenguiun 3.1.11 vililadn A = Nel(A)

wuden G=4 uay H =U — Nel(A4) Fwneiidusmndawiuly U

W GUH=Uuaz GAH =¢

Fothu (U, 7,(X)) Whuusgilidenlesunlu O

3.3 onUnluggaurlusazivnaangauly

a a

soluillunsuansaruduiusseniaselninganuilu waneedadnanuiluluinfide
veweladuily
Fadaunaanundienu 2.6 vilildudnanazeiu (Duality Principle) dmsuduien F lud3giidave
woladulu (U, 7,(X)) leun

1. F Juwsdadnaaulu Adedle U—F Wuendelvgjgaunlu

2. F Juwsdalngjaauily fsedle U—F Huwndadngaunly

unde 3.3.1 1% (U, 7,(X)) \Huusgiidamewsladiunlunay £, F c U fehafidueslaunly
awlddn

1 & F o JuasUalugaauiluvar £ Quwelauluwds FOUE=U e EcF 8t
Tneghamils

2.t F Juealadngauiluuar £ Quelauluudy FNE=¢ wio FckE
oglnegrandls
n1snigayd lnendnnnizgiuuagmsfigaiviueadudertunguiun 2.1(Duagnguiun2.5(1)0

a a

naufiun 3.3.1 Wi (U, 7,(X)) Juvsgl@menaladuilu 61 F {JuwesUalnggaululy U wae
E Juwaladngeuilu ud EC F vie FUE=U, FnE=¢ ethslaogrmia

n1siigaud lnen1siigaivihesdeaiudunguiun 3.2.1 O

naefiun 3.3.2 Wi (U, 7,(X)) {WJudsgilwmeneladuilu uasdidun £ %ﬁL%uﬁﬂL%ﬁ%ﬂi%iﬁ?’jﬂuq
Tuwazidngaululy U aglih

1. F Juwedesuriviuwalauiluiiessniiien

2. 01 E Juwsdesuivasilumatouiluly U war FUE=U way FNE=¢
n1siigayd lnensfigaivihesdedfudunguiun 3.2.2 0
ununsn 3.3.1 W (U, 7,(X)) JQudigliGavenaladuilu 1 F Lﬁuﬁhstm%imgqmuﬂuuamﬁﬂ
aoululu U waer G Wuwn@anlu wdh F=U—G w30 F =G ethslastrmils
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a ¢ a 6 o a v
NINEIU IG]EJT]'WWQR]‘H‘VI’]UENLﬂEJ’Jﬂ‘Llﬂ‘U’U‘WLL‘Vﬁﬂ 3210

ununsn 332 W (U, 7,(X)) Wuligiigmenalagunlu i F Lﬂuﬁy’qLszm%imgzjml,amﬁﬂqﬂm
Wl U whielatoniweluiiiuse

1. F duesdoswinduandaulufioasniomio

2. wodsswinduesdauilvly U fo F wey U—F wihil
nsiganl Tnen1sfigaiviueadesduivununsn 3.2.2 0

a aa

ununsn 333 W (U, 7,(X)) Wutiglidmenaladuilud 4 dwingalalnguiluiavienln

dngaululy U uéh wadeswifiduianemDanasiwslouiluly U fe 4 uaz U—A4 win
nsfigey 1 F engoswifiufaendauananlouiiuly U

Taovquiun 2.6 \eden B=F agldh A=F vie A=U-F O

nguijun 3.3.3 W (U, 7, (X)) Wul3glidmeneladunlu i1 4 Lﬂuﬁu’wmL?Jmiwgqml,awumﬂmﬁﬂ
anully U uay F Susmiasndauassndauluudy Fcd wie A0F=U ogslaog

%ilg

nsngal figaihuesdeiudunguiun 2.6 O

naufun 3.3.4 W (U, 7,(X)) Wud3glidamenaladunlu 14 Lﬂuﬁqmtﬂméaqmﬂmmmmﬂﬂ
Tnjaeuly B WuemBauiluies F (Jueelauiluly U udrfedeluiiusie

1. FcAcB

2. AcBuway AUF=U

3. AnB=¢lay Fc A

4. AOF=UWay AnB=¢

nsigan figatiueadeaiuiungugun 2.6 O

ununsn 3.3.4 W (U, 7,(X)) Wuligilmenslaguilu i1 4 Wuiseniladngauavionlalng
gawlulu U uduengeswindunusadawasignlamlufe 4 uag U—4 winiu
nswgal Aigalvihueadeatiuiuununini..s O

ngufun 335 W (U, 7,(X)) WJutiglilmensladuilu 4 waz B uwnlaululu U
89 AnB#¢ uaz AnB#4 i B Wuwndadngouluudr 40 B Wuwadadngauiluly
U3giidey (4,7;(X))

nsngad aundin An B Widueadadngaululudigliges (4,75 (X)) é’qﬁuﬁwmﬂmﬁﬂqﬂm
W H+#¢ ludigiidey (4,7)(X)) 819 HcAnB \flesan B {uenadngaunluly
(U,7,(X)) woz AnB#¢ lagngufiun 2.1 (1) 1691 B 4 Wunavild AnB=B
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w1zt 4 Juweailaunluly U ild H WGuwaleululy U % g2 H c B daudaiu
awuigiu B Jueadadnaaululu (U,7,(X)) dulu 4nB WJuwadaananululudiglides

(4.7(x)) O
4.unasu

MmsIdelsRnauRiRefusaudadngaunlueadadngauluendelnggaunly
waztgslolnganuluuutigiidemenslafunlumuuwifsenaada $1nSuasausildusiily
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