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ABSTRACT

The main goal of this paper is to construct the neutrosophic soft topogical
space by giving new operations on neutrosophic soft set. The author has
changed the operations constructed in the research of Ozturk and et al.
(2019) based on original definitions: fuzzy sets, soft sets, neutrosophic soft
sets. Then, we have checked the properties and propositions of these
operations. Finally, we want to clarify new constructed operations keep
the relationship of neutrosophic soft topological space and component
topogical spaces: fuzzy topogical space, fuzzy soft topogical space.

TOM TAT

Muc tiéu chinh ciia bdi viét nay la xdy dung khong gian topo trén tap mém
trung tinh bang cdch dwa ra cdc phép todn méi. Bai viét thay thé cdc phép
toan da dua ra trong nghién ciru cua Ozturk et al. (2019). bang cac phép
toan maoi trén nén cac dinh nghia goc vé tdp mo, tap mém, tap mém trung
tinh. Tir @6, chiing t6i kiém tra lai cdc tinh chdt va dinh 1y ciia cdc phép
todn nay. Cudi cung, bai viét ciing muon chimg t6 cdc phép toan nay dam
bao viéc gitt moi lien h¢ giita khong gian topo mém trung tinh va cac
khéng gian topé thanh phan: khéng gian topé mo, khéng gian topé mém
mo.

1. GIOI THIEU

Nhiéu niam gin déy, cac cong cu toan hoc hd trg

thong tin khong xac dinh va khong nhit quan. Sau
d6, khai niém tip trung tinh dugc gidi thiéu bai

rat nhidu cho linh vuc khai thac thong tin trén dit
liéu. Cac nghién ctru duoc thuc hién bai rat nhiéu
nha toan hoc da giai quyét dugc cac van dé phat
sinh. Trong cac van dé ¢ cac linh vyc nhu moi
truong, kinh té, khoa hoc xa hoi, khoa hoc y té, quan
tri kinh doanh va k¥ thuat, khi cac nha nghién ctru
sir dung cac mo hinh toan cb dién dé thu thap thong
tin, dir ligu khong chic chan lam ting thém tinh
phtic tap va khé khian trong qué trinh thyuc hién. Dé
tranh nhimg diéu nay, nhiéu cong cu todn mai, manh
hon dugc nghién ctru dé giai quyét nhitng kho khan
trén. Mot trong s6 cac cong cu do6 1a tap mo. Nhung
nhuoc diém cua ching 1a khong thé xur 1y nhiing
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Smarandache tr¢ thanh mot cong cu toan hoc giai
quyét dugc cac van dé lién quan dén dit liéu khong
chinh xac, khong xac dinh. Sau d6, Molodtsov da
dua ra 1y thuyét tap mém, 1y thuyét nay 1a mot cach
tiép can hoan toan méi gitip cho viéc mo hinh héa
su khong chic chin va ap dung né mot cach thanh
cong trong mot s6 hudng nghién ciru nhu ham tron,
ly thuyét tro choi, nghién ctru toan tir,.... Tiép theo,
Maji gi6i thiéu mot khai niém két hop, d6 1a tap
mém trung tinh. Str dung khai niém nay, cc nha
toan hoc da xay dung nhiéu ciu tric toan hoc khac
nhau trong cac nghién ctiiu cua ho. Trong bai viét
nay, chung t6i gidi thiéu cac phép toan giao, hop,
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hiéu, AND, OR trén tdp mém trung tinh. Cac phép
toan nay hoan toan khac so véi cac phép toan da dé
cép trong bai bao cua Ozturk et al. (2019). Tu do,
chung t6i kiém tra mot s6 tinh chat cta cac phép toan
trén nén ly thuyét tap hop cd dién. Thém vao do, bai
viét cling xay dyng lai khong gian t6pd mém trung
tinh, kiém tra méi lién hé giita khong gian t6po mém
trung tinh, khong gian t6p6 mém mo va khéng gian
topd mo.
2. PHUONG PHAP NGHIEN CUU

Ozturk et al. (2019) da dua ra cac phép toan giao,
hop, hiéu, AND, OR trén cc tdp mém trung tinh.
Tir 40, cac tac gia dua ra cac tinh chat co dugc tir
cac phép toan nay, xay dung khong gian t6po mém
trung tinh, kiém tra moi lién hé gitra cac khéng gian
t6po: khong gian topd mém trung tinh, khong gian
t6pd mém mo, khong gian topd md. Mot cau hoi dat
ra 1a liéu khi thay d6i dinh nghia cac phép toan trén
c4c tAp mém trung tinh thi cac tinh chét c6 duoc bao
toan? Tu do6 viéc xay dung khong gian topo trén tap
mém trung tinh c6 gi khac? Moi lién hé giita cac
khong gian topd di dé cap con duge dam bao khi
dua ra cac phép toan méi? Bai viét nay s& dua ra cac
phép toan méi va tra 10 cac cau hoi trén. Dé tién cho
ngudi doc theo ddi, phan dau duoc trinh bay theo
trinh ty sau: phan dau, bai viét nhac lai cac dinh
nghia gbc trong céc tai liéu trudc d6 nhu tap mém,
tap trung tinh va tdp mém trung tinh. Tiép theo,
chung t6i dua ra cac phép toan méi va kiém tra cac
tinh chat.

2.1. Cac dinh nghia cin thiét

Dinh nghia 2.1 (Smarandache, 2005) Xét tap vii
tru X . Tép trung tinh A trén X dugc xac dinh nhu
sau: A = {{x, T4 (x), [,(x), F4(x)): x € X}, trong do6
T,I,F:X - [0,1] va hién nhién0 < T,(x) +
Li(x) + Fy(x) < 3.

Pinh nghia 2.2 (Molodtsov, 1999) Cho X 1a tap
vii try va E 13 tap cac tham sb. Goi P(X) 1a tap chira
cac tap con cua X . Khi d6, voi moi A € E, cap
(G, A) dugc goi la tap mém trén X , trong d6 G 1a
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mot anh xa duwoc md td nhu sau: G: E - P(X),
thoa (G, A4) = {(e,G(a)):e € 4,G: A > P(X)}.

Dinh nghia 2.3 (Deli and Broumi, 2015) Cho X
la tap vii try va E 1a tép cac tham so. Goi N(X) 1a
tap chira tat ca cac tap trung tinh trén X, Khi
d(§ (G, E) dugc goi 1a mot tAp mém trung tinh trén X
néu G: E —» N(X) la mot anh xa.’Néi mot cach khac,
(G, E) 1a tp chira cac bod dugc sap thir tw c6 dang cu
thé nhu sau: (G, E) = {(e, (x, Tg ey (X)) Ig(ey (%),
Fg(e)(X)): X € X) ee E}, TG(e)(X),

IG(e)(X)’ FG(E)(X) € [0,1] val < TG(E)(X) +
IG(e)(X) + FG(e)(X) <3.

Dinh nghia 2.4 (Bera and Mahapatra, 2017) Xét
(G4, E) va (G, E) 1a hai tip mém trung tinh trén tap
vii try X. (Gy, E) dugc goi la tap con cua (G, E), ky
higu (Gy, E) € (G2, E) NéuT;, (e)(x) < T, (%);
Ig,e)(x) < Ig,e)(X); Fg,(e) (%) = Fg,e)(x), V6
moie EE,x € X.

(G4, E) bang (G,, E) néu (G4, E) 1a tap con mém
trung tinh cia (G,,E) va nguoc lai, ky hiéu
la (Gll E) = (GZ! E)

_Dinh nghia 2.5 (Maji, 2013) Cho (G, E) 1a tap
mém trung tinh trén X. Phan bu cta (G, E), ky hiéu
1a (G,E)¢ duoc xac dinh nhu sau: (G,E)¢ =
{(e, {(x, FG(E)(X), 1- I(;(e)(x), TG(e)(x)): X €
X):e € E}. Taco, (G, E)E)¢ = (G, E).

2.2. Xay dung cac phép toan moi

trong do

Trong phan nay, tac gia dinh nghia méi cac phép
toan, bao gdm: hop, giao, hiéu,...trén cac tap mém
trung tinh. Luu ¥ rang, cic phép toan nay hoan toan
khac so voi cac phép toan da duoc xay dung trong
nghién ctru trudc caa Ozturk et al. (2019). Tur do,
mot s tinh chat ciia cac phép toan s& dugc trinh bay
va ching minh.

Pinh nghia 2.6 Xét (G, E) va (G,, E) 1a hai tap
mém trung tinh trén tap vii truX. Khi d6 hop cua hai
tap nay duoc ki hiéu 1a (G, E) U (G5, E) = (G3,E)
va duoc xac dinh boi:

(G3,E) = {(e, (%, Tay(e) (%), Ig (o) (%), Fyer(X)): X € X): eE E},

trong do
Te4(e) (%) = Tg,(e)(X) + T, ) (X)
Ig,e)(X) = I, () (%) + g, ey (%)

— T6,e)(%)- T, (e)(X) = Tg,(ey(3) V Ty (),

— I, ey () Ig,(e)(X) = I, (e)(X) V Ig, ) (X),

Fg,e)(%) = Fg ey () Fg,e)(X) = Fg, () (%) A Fg(e)(x).
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Pinh nghia 2.7 Cho (G, E) va (G5, E) 1a hai tip mém trung tinh trén tap vii truX. Giao cua hai tap nay ky
hiéu (G4, E) N (G, E) = (G5, E) duoc xac dinh boi:

(G3,E) = {(e, (%, Ty (e) (%), Lo (e) (%), Fyer (X)) x € X): eE E},

trong do

Te,(e) () = Tg, () (). T, ey (X) = Tg,(e)(X) A Tg, ) (%),

I,e)(X) = g, (e)(X)- I, (e) (%) = Ig,(e)(x) A lgye) (%),

Fge)(X) = Fg,e) (%) + F,e)(X) — Fg,(e) (%) Fg, e)(X) = Fg, () (%) V F, (o) (X).

Pinh nghia 2.8 Cho (G, E) va (G,, E) 1a hai tip mém trung tinh trén tap vii try X. Khi d6 phép toan
“(gll E)hléu(GZ' E)”? k}” hléu béI(Glf E)\(GZ' E) = (G3l E)a xac dlnh béng phép tOén(Glf E) n (Gz, E)Ca Cu
thé nhu sau:

(G3,E) = {(e, (%, Ty (e) (%), Ig(e) (%), Fy(er (X)) x € X): eE E},

trong do

Te4(e) () = Tg,(e)(X). Fg, () (X) = T, e) (%) A Fg ey (%),

I, e)(X) = Ig,(e)(x) (1 - IGZ(e)(x)) = Ig,e)(X) A (1 - IGZ(e)(x))v

F(e)(X) = Fg,e)(%) + T, ey (%) — Fg, () (%) T, ) (X) = Fg, ey () V Tg ey ().

Pinh nghia 2.9 Cho {(G,,E)|i € I} 1a mét ho cac tip mém trung tinh trén tap vii tru X. Khi d6

X, sup {i\_r}l TGi@(")}'iEE’O {i\z IGi(e)(x)};

U2, (GLE)=+1|e( ™ n Y:x€X |:e€E,
nlch:o {ii\l laye (x)}
n n
x, inf {ii\l TGi(e)(x)} , Inf {ii\1 IGi(e)(x)};

n{”;l (GI.IE)= e'( ):xEX e €E y

inf{{ VI (x)}}
i=1 Gi(e)
trong d6 A,V 1a cac phép toan dugc dinh nghia twong ty nhu trong cac dinh nghia trén.
Pinh nghia 2.10 Cho (G, E) va (G,, E) 1a tip mém trung tinh trénX. Khi d6, phép toan “AND” trén hai
tap duoc ky hiéu bai (G, E) A (G, E) = (Gs, E X E) va duge xac dinh nhu sau:

(63, x E) = {((e1, €2), (%, o0 (), Loy (), Fay(e) (0)): ¥ € X ) 1 (e, €,) € E X E}
trong do
Testere2) ) = Ty (e () Toye0) ()1 I (ey,e0) (%) = L6, (o) (X)- Igy(e0) (X)
Fgy(ere2) (%) = Fgy(e) (%) + Fg,e,) (1) — Fey () (%) Fy o) (%)

Pinh nghia 2.11 Gia sit(G,, E) va (G, E) 1a hai tap mém trung tinh trén X . Khi d6, phép toan “OR” trén
hai tap nay duogc ky hiéu béi (G, E) V (G5, E) = (G3, E X E) va dugc xac dinh nhu sau:

(63, x E) = {(((e1, €2), (%, o0 (), Loy (), Fay(e) (0)): ¥ € X ) 1 (e, €,) € E X E}

trong do

T03(€1,€2) (X) = TGl(el) (X) + TGz(ez) (x) - TGl(el) (x) TGZ(eZ)(x)rIG3(el,ez) (x) = IGl(el) (x) + 162(62)(x) -
IGl(el) (x). IGz(ez) x), FG3(€1,€2) x) = Fcl(el)(x)- FGz(ez) (x).
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DPinh nghia 2.12

MGt tap mém trung tinh (G, E) trén tap vii tru X duoc goi la tip mém trung tinh tuyét doi néuTG(e) (x) =
1; IG(E)(X) =1; FG(e)(X) = 0; voi m(_)ie € E,x € X. Khido (G,E) duoc ky hiéu 12‘11()(’5)

Hién nhién 0fy 5y = 1(x sy val{y 5y = Oy

2. Tap mém trung tinh (G,E) trén tap vii tru X dwoc goi 1a tip mém trung tinh rdng néuTG(e)(x) =
0; Ig(ey(x) = 0; Fg(e)(x) = 1; v6i moie € E, x € X. Khi d6 (G, E) dugc ky hiéu 140 x g).

Ménh d@é 2.1 Cho (G, E), (Go, E) va (Gs, E) 1a cac tap mém trung tinh trén tap vil truX. Khi d6

1. (G, E) U [(G,, E) U (G3, E)] = [(G1,E) U (G, E)] U (G3, E)va

(G1,E) N [(Gy, E) N (G3, ED)] = [(G1, E) N (G, E)] N (G3, E).
2.(G,E)U O = (G1, E); (G1, E) N O(x gy = O(x ).
3. (G, E) U x5y = Lixpy; (G1, E) N Ly py = (Gy, E).

Cheng minh. 1. Véi moi e € E va x e X , ta xét vé phai,

X T e) (x)v |:TGl(e) (x) +To ) (x) —To ) (X)'TGz(e) (X)]
e)

[(GLE)U(G,E) |U(Gy E)=1( g e (¥) V]! (x)—Iel(e)(x).IGz(e)(x)],
Ieg(e)(

) [ Gi(e) (x)+ ls,(
)A[Iq(e)(x)le(e)(X)}

X

Ta xét vé trai:

(GLE)U[(GLE) (G5 E) [=1( oo (X) v g, (X
Fee) (x) A |:FGZ(e) (x) Fe.e) (X)]

Viviy (G E)U[(G,1E) (G, E)]=[(GuE) (G E)]U(G E)
Ta ching minh twong tu véi dang thac (G, E) N [(Gy, E) N (Gs, E)] = [(G1, E) N (Gy, E)] N (Gs, E).
2.VGimoi e € E vax € X,

(GoE) U0 ey ={ (% T (0)+0=Tg 0 (x).001g o (X) + 0= I ) (%)-0, Fg o (X)-2)}

- {<X’T61(e) (X)’ IGl(e) (X)’ Fel(e) (X)>} = (Gl, E) |
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(G E) MO gy = (X, T (0):0,1g ) (¥):0, F o (¥) 41 F ) (x) 1)} = {(x,0,01)} =0y o

3.Vé6imoi e € E vax € X,

(G1E) Uy o) = (X, Tq o (1) 41-Tg ) (X)L g ) (X)+1= g ) (X)L Fe o (%).0)]
)} =

{ (x,1,1,0) =l

(6 E) e = (0 Te (9 L e (0L Fog (0= ()0}
- {<X,TG1(9)(X), IGl(e) (X)’ F(;l(e) (X)>} Z(Gl, E).

Chi y 2.1 Xét mot cach tong quat, cac dang thic:

(G, E)U[(Gz’ E)n(Gs, E):I = [(Gl’ E)u(G,, E)] m[(Gl, E)u(Gs, E):I’
(G1.E)N[(G,.E)V(Gs.E)]=[(G,.E) (G, E) JU[(G,.E)n(Gs.E) .
khong dang v6i phép toan hop, giao mai dugc dinh nghia trén tap mém trung tinh.

Ménh dé 2.2 Cho (Gy, E), (G,, E) 12 hai tip mém trung tinh trén tap vii truX. Khi do,
[(G]JE) V) (GZI E)]C = (GIJE)C N (GZIE)C; [(GIJE) N (GZiE)]C = (Gll E)C U (Gz, E)C

Ch#rng minh. Véi moi e E va xe X ,taco

[(Gl. E)u(G,, E)]C {<: Foye) (%) Foyge) (X) 1= g o) (X) = g ) (X) + T ) (X) 1 ) (X)>}

Gi(e) (x) 160 (x) —To (X)TGz(e) (x)

Mait khac,

(Gl’ E)C ﬁ(Gz, E)C _{<X’ FGl(e) (X) FGZ(E) (X),[l_ IGl(e) (X)][l_ IGz(e) (X)],>}

_{<X'F (x)FG(e)(x),llel(e)(x)IGZ(E)(X)+Iq(e)(x)lez(e)(x),>}
Teye) (¥) + T 0 (%) =T, (X) To ) (%)

Vivay, [(Gy, E) U (G2, E)]¢ = (G1, E)° N (G, E)©.

Ta ching minh twong tu v&i dang thuc[(G,, E) N (G,, E)]¢ = (G4, E)C U (G, E)C.
Ménh dé 2.3 Cho (Gy, E), (G,, E) 12 hai tip mém trung tinh trén tap vii truX. Khi do,
[(G1, E) V (G, E)IC = (Gy, E)C A (G, EDS; [(G1, E) A (Go, ED]C = (G, E) V (Go, E).

Chzng minh. Vi moi e, e, € E vax € X, ta co

[(G.E)v(G,.E)] _{<: Faste) (%) ey e (%) 1= ) (%) = o o) (%) + (X)) (X)’>}

ey (X) + T ) (X) = T o) (¥) T o, (X)

79



Tap chi Khoa hoc Trirong Pai hoc Can Tho Tap 57, S6 1A (2021): 75-84

Mat khac,

(G,E)° A(G,,E) =

X, P o) (¥) P ) () 1= T ) () = g ey (¥) + T ) () N ey (X)),
Toy(e) () + Ty e () =Ty ) () T e, (X)

Vivay, [(G, E) V (G, E)]C = (G, E)° A (G, E)C.

Ta chtng minh twong tw d6i véi ding thic [(G, E) A (G,, E)]¢ = (G4, E)¢ v (G, E)C.

3. KET QUA VA THUC HIEN

O muyc nay, tac gia xay dung khong gian topo mém trung tinh dya trén cac dinh nghia méi vé phép hop,
phép giao, tap mém trung tinh tuyét ddi, tip mém trung tinh rong da dwoc dua ra ¢ phan trudc. Tir do, bai viét

phat biéu va chimg minh cac ménh dé va dinh 1y trén khong gian topd da xay dung. Hau hét cac dinh 1y va
ménh dé déu co cach chimg minh tuong ty nhu trong bai bao ciia Ozturk et al. (2019).

NSS
DPinh nghia 3.1 Gla st NSS(X, E) 1a tap chira tat ca cac tip mém trung tinh trén tap viitry X va 7 C

NSS(X,E). Khi do, T du'qC goi 12 topd mém trung tinh trén X néu
. . NSS
, A Ao Lo 1 un A , NSS 5 3 NSS
2.Hop cua mét ho bat ky cac tip mém trung tinh trong T déu namtrong 7 .

NSS NSS
3.Giao htu han cac tdp mém trung tinh trong 7 thi thugc = .

Khi d6 (X N E) 1a tAp mém trung tinh trénX. MJi phan tir cia 2 duoc goi 1a tap mé trong .

Pinh nghia 3.2 Cho (X, N‘i?s, E) 1a khong gian topd mém trung tinh trén X va (G, E) 1a mot tap mém trung
tinh trénX. Khi d6, (G, E)duoc goi 14 tap déng thuoc 7 khi va chi khi phin bu ciia né 13 tap mé trong ..

Ménh dé 3.1 Gia sir (X, "7, E) 1a khong gian t6po trénX. Khi do

1. 0xg) Va 1(x gy 14 tdp Mém trung tinh d6ng trén X.

NSS
2.Giao caa mot ho bat ky cac tap mém trung tinh dong trong ‘L' 1a tp mém trung tinh déng trong T .

3.Hop hitu han cua cac tap trung tinh mém déng trong ‘[ 12 mot tap mém trung tinh dong trong ‘C .
Chitng minh.
NSS

10(XE)_1(XE)E T 1(XE)_O(XE)E T

2.Gid st {(Gy, E)|i € I} 1a mot ho i 1ap | mém trung tinh déng trén X . Do d6 (G, E)C € 'z véi moi
i el nén[n;e; (G,E)]¢ =V (GLE) € i vay Nig (G;, E) latap mém trung tinh dong trénX. Diéu
nay duoc suy ra tir dinh nghia ctia khong gian topd mém trung tinh trén X va ménh d& 2.2.

3.Cho (Gy, E), (G,, E) 14 hai tip mém trung tinh déng trénX. Khi d6, (G,, E)C € 2., (Go E)E € 2. Vi

Vay, [(Gy, E) U (G, EDIE = (Gy, E)° N (Go, E)E € "7 do d6 ta suy ra (Gy, E) U (Gy, E) 13 tip mém trung tinh
dong trén X.
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Pinh nghia 3.3 Cho NSS(X, E) 1a tap chira tat ca cac tp mém trung tinh trénX.
. Nss NSS . N o NSS
1.Neu 7 = {O(X,E), 1(X,E)} thi 7 duoc goi la topo roi rac mém trung tinh va khi do (X, T ,E) dugc
goi 1a khong gian topd khong rdi rac mém trung tinh trén X.
. NSS NSS i oA NSS A P
2.Néu t = NSS(X,E),thi 7 dugc goilatopd roirac va (X, T, E) duoc goi la khong gian topd roi rac
trén X .

3 . NSS NSS ) ) 5 .
Ménh de 3.2 Gia su (X, Tq, E) va (X, T,, E) la hai khong gian top6 mém trung tinh trén tap vii truX. Khi
NSS _ NSS 3
do, ta cling c6 (X ,T1 N T, E ) la mot khong gian topd mém trung tinh trénX.

Chtrng minh.
NSS NSS _ NSS
Owxey 1xp) € Tl'O(XE)'l(XE) € 7, 2 0xpylxep) € T1 N T3
. NSS  NSS NSS
Cho {(Gi,E)|ie I} la mot ho cac tdp mém trung tinh thuoc 7, N7, . Ta co (Gi,E)e 7, va
NSS ) NSS NSS
(Gi,E)e 7, Vvoi moi iel. Vi vy _ul(Gi,E)e 7, ;_ul(Gi,E)e 7,. Do d6 ta suy ra
le le

NSS NSS

U(G,E)er,n,.

iel

S NSS

(GLE)e 1,3(Gy.E)e 1,

NSS  NSS NSS  NSS
< (GLE)er,n1,;(G,,E)e N,

Gia s ta lay Khi do va

NSS NSS
(Gl,E)e 72,(G E)e 7, nén
NSS

(GLE)(Gy.E)e 1,3(GLE) (G, E)er,

NSS  NSS

Dodé (G,E)N (G, E)e 5,1, .
N NSS NSS .

Tu ba diéu trén ta chirng minh duoc (X VTN T,, E) 1a mdt khong gian topé mém trung tinh trén X .

Chi ¥ 3.1 Hop cua hai khong gian topd mém trung tinh trén X khong chéc 1a khong gian topé mém trung
tinh trén X .

Vi du 31 Cho X ={X.,%,X%} la taip vi tru, E={e,e,} 1a tap cac tham sb. Xét
NSS NSS
7, :{O(XVE),l(XVE),(Gl,E),(GZ,E)} va 1, :{O(XYE),l(X‘E),(GyE)} 1a hai topd mém trung tinh trén X, trong d6
(G,,E).(G,,E) va (G, E) dugc xac dinh nhu sau:

e ={(x,1,0,1),(x,,,0,1)},

(G B)= e, ={(x,0,1,0),(x,,01,0)} [
e, ={(x,0,1,0),(x,,0,1,0)},
(G..B)= e, ={(%,10,1),(x,1,0,1)} |’
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(6..) :{el ={()(1,1,0,1>,<x2,1,0,1>}} |

={(%,1,0,1),(x,,1,0,1)}
(G,.E)U(G;,E)=

NSS  NSS
Vi € { x,1,0, 1 Xz ,1,0,1>}, Nss  Nss nén 7; U 7, khong phai 1a tdpd mém trung tinh trén
ETUT
e, ={(x.110),(x, 1100} | °
X.

NSS
Ménh dé 3.3 Xét (X , T, E) 12 khong gian topd mém trung tinh trén X , trong d6

={(G,.E):(G,,E)eNSS(X,E)} > (G1€) ={ (X, Ta ) (X)s g o (X): o) (X)) i x € X |
={[e.Gi(e)]... :(G/,E) e NSS(X,E)}

do6, khong gian nay cam sinh
E {[Tei(e) (X )]eEE} 2= {[ o) (X )]eeE} Ty = {[F
y y T3 = :

1 cc topd mém mo trén X .
Chirng minh.
1.Hién nhién.

NSS

2.L4y ho tap mém trung tinh {(Gi , E)}OC € 7t .Taco,

; X SUp{I v G (X)}’fgp{i\—lllq(e)(x)}’ NSS

_k:Jl(Gi,E)z e, 'HO: ” XeX |ieeEre 1
Aﬂi{.ﬁ Foe (X)}
Vi vay

([ oxex]_={{lanlirauof)xex] fen
] e
-{[e-raoeffsex] ={emfiramf)ren] |
_<§52{1 AP (X )}> ‘Xe XLE}:Wl—m{i&F&(G)(x)}>:xE Xj|eEE}€T3I

NSS

3.Tacod (G,E)N(G,,E)e
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) {:F‘W (X )LE } 2 {[ Foo (X )LE } €z,

Chu y 3.2 Chiéu nguoc lai cia ménh dé trén khong dung khi xét tong quat.
Vi du 3.2 Cho X ={X1,X2} la tp vii try, E = {el,ez} 1a tap cac tham sb. Cac tap mém trung tinh
(Gl, E),(Gz, E),(G3, E) va (G4, E) duoc mé ta cu thé nhu sau:

8= (6 2 (001 e o0
@n =42 aon o)
0 =[2G o 0n1100)
@)= [, 2o e o)

Khi do,
_{K&mq&&mhkKLthLDQ}KLmﬁxQDQ}}
T, = Ay
{(0,1),,, (1,0).,},{(1,1),, (0,1),,},{(0,1).,, (0,0),}
_ {{(0,0)31, 0,0)e, }, {(1,D)e,, (1,1),,},{(0,1)e,, (1,0)62},}
{1,0),, (0,1),,}, {(1,1),,, (0,1),}.{(0,1),, (0,0),} )’
_{Kamq&amﬁkKLDQALDQLKQDQALMQL}
T3 = ,
{@1,0),,, (0,1),,},{(0,0),,, (1,0),},{(1,0),, (1,1),}
I céc topd mém mé trén X. Trong khido T = {0y ), Loxsy (Gu, E), (Go, E), (Ga, E), (Gy, E) )} khong phai
12 t6pd mém trung tinh trén X vi(Gy, E) U (G3,E) & K

Ménh dé 3.4 Cho (X,"7", E ) 1a khong gian topo mém trung tinh trén tap vii try X . Khi d6
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Tie = {[Tote) 0] (61, E) €T}, 220 = {[l6,6) 0]: (61, ) € T}, 150 = {[Fayi @] (G EY €'}

voi moi € € E, xac dinh cac topo mo trén X .

Chieng minh. Ménh dé trén c6 thé duoc suy ra tir ménh dé 3.3.

Chu y 3.3 Xét mot cach tong quat, chiéu dao cia ménh dé 3.4 khong dung. Ching ta c6 thé xét vi du 3.3

phia dudi.

Vi du 3.3 Cho X = {x,x,} 1a tap vil try, E = {e;,e,}1a tdp cac tham sd. Cac tip mém trung tinh
(G1, E), (Go, E), (Gs, E) va (G,, E) dugc md ta nhu vi du 4.2:

_ (e = {{x1,1,0,0),(x,,0,1,1)},
(G, E) = {elz — (e 0110, Gy, 10,00} )

(GZJE) =

(G3,E)

(G4_,

Ta co,

{ = {(x1,0,1,1), (x5, 1,0, 0)}}
e, = {{x1,1,0,0),(x,,0,1,1)}
{el {(xq,1,1,0), (x5, 1,1,0)},}
e; = {(x1,0,0,1),(x;,1,1,0)})
{el {(x1,0,0,1), {x,, 1,1,0)},}
e, = {(x;,0,0,1),(x,,0,0,1)})

T1e, = {(0,0), (1,1), (1,0), (0,1), (1,1), (0,1} = {(0,0), (1,1), (1,0), (0,1)},
Tze, = {(0,0), (1,1), (0,1), (1,0), (1,1), (0,1)} = {(0,0), (1,1), (0,1), (1,0},
T3¢, = {(0,0),(1,1),(0,1), (1,0), (0,0), (1,0)} = {(0,0), (1,1), (0,1), (1,0)},

NSS
1 céc topd mo trén X. Mat khic, rd rang T = {O0x ry, L x5, (G1, E), (G, E), (G, E), (G,, E)} khong 1a topd

s
mém trung tinh trén X vi (G, E) U (G3,E) & NTS.

4. KET LUAN

Bai bao da dua ra cac phép toan mdi, khac véi
cac phép toan trén tap mém trung tinh trong nghién
ctu cua Ozturk et al. (2019). Tur do, tac gia xay dung
khong gian topd mém trung tinh tir cac phép toan
nay vai tiéu chi van dam bao dwoc méi quan hé gitra
khong gian topd mém trung tinh va khong gian topd
mo cing nhu khong gian t6po mém mo. Ngoai ra,
didu tac gia mudn ching minh & day la cé thé xay
dung dugc phép toan khac trén tp mém trung tinh
dé n6 tré thanh mot khong gian topd. Va khong gian
t6p6 nay khi quy chiéu vé& cac khong gian thanh
phan van dam bao 13 khong gian topd trén cac phép
toan di xay dung. Tir do, tac gia hi vong co thé xay
dung dugc cac phép toan tong quat dam bao diéu
kién trén dé phuc vu cac nghién ciu vé tap mém
trung tinh.
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