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Abstract

In this paper, we introduce a new set called Pythagorean neutrosophic beta-open set with this concept, and
we introduce interior and closure of Pythagorean neutrosophic beta-open set in a Pythagorean neutrosophic
topological spaces by utilizing beta-open set and we introduce the chii, ii, iiibeta-spaces and di, ii, iiibeta-
spaces from the pair of distinct points and we have derived the necessary and sufficient conditions by utilizing
beta-open sets. We also go through some containment relations for interiors and closures of beta-open sets and
studied some of their characteristics.

Keywords: Pythagorean neutrosophic beta-open set; interior of beta-open; closure of beta-open; chii; ii;
iiibeta-spaces; di; ii; iiibeta-spaces.

1 Introduction

Traditional mathematical methods are not always advantageous, because there are uncertainties and ambiguity
in real-world problems. There are several approaches to dealing with such situations. Unfortunately, each of
these models has its own limitations and flaws. Zadeh introduced the concept of fuzzy sets as an addition to
the traditional crisp set in 1965 to address these shortcomings by associating the membership function. As a
result, in this new outline, we are confronted with topological issues, which are the subjects of fuzzy topology
research. Chang defined fuzzy topology as a branch merging ordered and topological structure on a fuzzy set
in 1968.

Chang’s® paper paved the way for the rapid development of a number of fuzzy topological notions that fol-
lowed. Several mathematicians have continued to apply all of the essential concepts of general topology to
fuzzy situations, culminating in the present fuzzy topology theory. Fuzzy topology is now widely recognised
as one of the fundamental fields of fuzzy mathematics. The construction of a fuzzy-point neighbourhood was
defined by Pao-Ming and Ying-Ming [1”]. Atanassov (! and®) proposed the concept of intuitionistic fuzzy sets
in 1983. Smarandache.F.S® also popularised the concept of a neutrosophic set.

In 2013, Yager.R and Abbasov. A Pythagorean membership grades were introduced as a notion in multicrite-
ria decision making. In 2020, Granados.C” Pythagorean Neutrosophic pre-open sets are defined and Sneha.T
and Nirmala.F)? they defined the concepts of pythagorean neutrosophic b-open sets and pythagorean nutro-
sophic semi-open sets, as well as several features and notions related with them. They also defined some
continuity versions.
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In 2021, P.Basker and Broumi Said® were introduced the concept of N¢#° and Nv#!-spaces in neutro-
sophic topological spaces and characterized some of their properties, Granados.C® Pythagorean neutrosophic
semi-open sets in Pythagorean neutrosophic topological spaces are defined and Carlos Granados and Alok
Dhital* Pythagorean neutrosophic *b-open function, Pythagorean neutrosophic *b-continuous function, and
Pythagorean neutrosophic *b-homeomorphism are defined Pythagorean neutrosophic *b-open set on Pythagorean
neutrosophic topology.

The concepts of Pythagorean neutrosophic open set and the notions stated above were utilised to introduce and
analyse the concept of Pythagorean neutrosophic /3-open set in this work. We also demonstrate some of its
characteristics. Furthermore, several of their features are demonstrated. PN PCS, PNSCS and PNaC'S are
the collections of all Pythagorean neutrosophic pre-open sets, Pythagorean neutrosophic semi-open sets and
Pythagorean neutrosophic a-open sets respectively. The pythagorean neutrosophic topological space (PNT'S)
is referred to as (J, 7p) and PN S stands for Pythagorean Neutrosophic Set throughout this research work.

2 Preliminaries

Before we begin our research, we should review and discuss definitions.

Definition 2.1. Forany PN S, Aina PNTS(J,7pn), A is said to be Pythagorean neutrosophic pre-open set
(briefly PN-P-open)”if A C PNInt((PNCI(A)).

Definition 2.2. Fora PNS, Aina PNTS(J,7pn), A is said to be Pythagorean neutrosophic semi-open set
(briefly PN-S-open)?if A C PNCI((PNInt(A)). The complement of a Pythagorean neutrosophic semi-
open set is called Pythagorean neutrosophic semi-closed set.

Definition 2.3. A pythagorean neutrosophic set A in a pythagorean neutrosophic topological space (J, 7pn)
is called a pythagorean neutrosophic a-open set (briefly PNaOS),2if A C PNint(PNcl(PNint(A))). The
complement of PNaOS is called (PNaC'S.

3 On (8,,)-08

In this section, we presented the set known as (3,,)-O.S, and we investigated the concepts of pn?I(Pl) and

pn?c (Py) and their features utilising this notion.

Definition 3.1. A PNS Py ina PNTS(J, 7py) is said to be

(¢) Pythagorean Neutrosophic semi-preopen [briefly. PN -open or (3,,)-OS] if there exists P, € PN-
PO(J) such that P, C P, C PNcl(Py).

(#3) Pythagorean Neutrosophic semi-preclosed [briefly. PN fS-closed or (5,,)-CS] if there exists a PN-
PC(J), P2 such that PNZ’I’Lt(PQ) - P1 - PQ.

For every PN'S Py in (J, 7py), we have Py € (B,,)-CS(J) <= P; € (Byn)-OS(J).

Theorem 3.2. Every PN-S-open set is (f,y)-OS.

Proof. Let P, be PN-S-open set in (J, 7pn ). Then, it follows that
P, C PNcl(PNint(Py)) C PNcl(PNint(PNcl(Py))). Hence P is an (8,,)-OS.

https://doi.org/10.54216/IJNS. 180417 184
Received: March 15, 2022 Accepted: June 27, 2022



International Journal of Neutrosophic Science (IJNS) Vol. 18, No. 04, PP. 183-191, 2022

Forevery PN S, Py in (J,7py ), we have Py € (B,,)-CS(J) < P; € (B,1)-0S(X).

Theorem 3.3. Let (J,7pn) be a PNTS Then, (i) Any union of (B,,)-OS is (Bpn)-OS and (ii) Any inter-
section of (Bpn)-CS is (Bon)-CS.

Proof. (i) Let {M;},; be a collection of (5,,)-OS of (J,7pn). Then there exists N; € PNPO(J) such
that N; C M; C PNcl(N;) for each i € I. It follows that UN; C UM; C JPNc(UN;) and UN; €
PNPO(J). Hence |J A; € I'M) 30(X), (ii) is from (i) by taking compliments.

O

Theorem 3.4. For any PNS Py in a PNTS(J,7pn), P1 € (Bpn)-OS(J) if and only if (Vp(au, az) €
Pl)(3P2 S (Bpn)-OS(J))(p(Oél, 042) € P2 g Pl)

Proof. If Py € (Bpn)-OS(J), then we can take P, = P so that p(a1, ag) € P> C Py for every p(ai, az) €
Pi. Let P, be a PNS in (J,7pn) and assume that there exists P» € (3,,)-OS(X) such that p(ay, as) €
P2 g Pl. Then P1 = Up(al, a2)€P1 {p(al, 042)} g Up(al, a2)€P1 P2 g Pl, and SO P1 = Up(al, a2)€P1 P2
which is a (8,,,)-OS.

]
Theorem 3.5. Let PNTS(J,TPN). Then (Z) (VPl S (ﬂp”)-OS(J))(VPQ € PN-SO(J))(Pl Cc Py, C
PNCI(PL)) = Py € (Byn)-0S(J) and (ii) (VPy € (Bpn)-CS(J))(¥Py € PN-SC(J))(PNint(Py) C
P2 - Pl) — PQ c (Bpn)-CS(J)

Proof. (i) Assume that P, C Py C PNcl(Py) for every P; € (B,,)-OS(J) and P> € IT)S(J). Let
P; € PN-PO(X) be such that P3 C P; C PNcl(Ps;). Obviously, P; C P,. From P; C PNcl(Ps) it
follows that PNcl(P;) € PNcl(Ps) so that P; C P, C PNecl(Py) € PNcl(Ps). Hence Py € (Byn)-
OS(J), (ii) follows from (7).

O

Definition 3.6. Let (J,7px) be a PNT'S and P; be a subset J. Then (b’pn)-interior of P; is the union of all
(Bpn)-OS contained in P; and it is denoted by pn?l(Pl).

Definition 3.7. Let (J,7py) be a PNTS and P; be a subset .J. Then (f,y,)-closure of P is the intersection
of all (8,n)-CS containing P; and it is denoted by pn?C(Pl).

Theorem 3.8. | JPN«OS is invariably a PN aOS.

Proof. Let Py and Pybe 2 PNaOS, P, C PNint(PNcl(PNint(Py))) and P, C PNint(PNcl(PNint(P1)))
= Py UP, C PNint(PNcl(PNint(P, U P,))). Therefore P; U Py isa PNaOS.
O

Proposition 3.9. Let (J,7py) be a PNTS and let P, € PNS(J). Then P, € PNPOS(X) < (3P, €
T)(P, C P, C PNcl(Py)).

Proof. If P, € PNPOS(X), then P, C PNint(PNcl(P,)) Take Py = PNint(PNcl(Py)). Then P, € T
and Pl Q P2 Q PNCZ(Pl)

Conversely, let P, € T be such that P, C P, C PNecl(Py). Then Py C PNint(P2) C PNint(PNcl(Py)),
and so P, € PNPOS(J).
O
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Theorem 3.10. Let (J,7pn) be a PNTS. A subset Py of J is PNaOS < it is PN-S-open set and PN -
P-open.

Proof. Necessity: Let P; be a PNaOS. Then, we have P, C PNint(PNcl(PNint(Py))). This implies
that P, C PNcl(PNint(Py)) and Py C PNint(PNcl(Py)). Hence, Py is PN-S-open and PN-P-open.
Sufficiency: Let P; is PN-S-open and PN-P-open.
Then, we have P; C PNint(PNcl(A)) C PNint(PNcl(PNint(Py))). This shows that P; is PNaOS.

O

Definition 3.11. A subset P, of J is said to be PNaC'S <= X — Ais PNaOS, which is equivalently.
Let (J,7py)bea PNT'S and P; be asubset J. Then, P, is PNaOS <= P; O PNint(PNcl(PNint(P1))).

Definition 3.12. Let (J, 7px) be a PNTS and P, be a subset J. Then PN a-interior of P, is the union of all

PNaOS contained in Py and it is denoted by o), (Py).

Definition 3.13. Let (J, 7pyn) be a PNT'S and P; be a subset J. Then PN a-closure of P; is the intersection

of all PNaC'S containing Py and it is denoted by as% (P ).

Theorem 3.14. Let (J,7py) be a PNTS and Py be a subset of J.
(a)IfY € PNSO(J) and Py € Tpno thenY NP € PNSO(X).
(b) IfY € PNPO(J) and P, € Tpya then Y N P, € PNPO(X).

Proof. (a)LetY € PNSO(J)and P, € Tpyna, YNP, C PNcl(PNint(Y))NPNint(PNcl(PNint(Py))) C
PNcl(PNint(Y)) N PNel(PNint(P,)) C PNint(PNel
(PNint(P,) N PNel(Y))) € PNel(PNint(Y 1 P,)). Therefore, Y N P, € PNSO(J).

(b) Let Y € PNPO(J) and P, € Tpya, Y NP, C PNint(PNcl(Y)) N PNint(PNel
(PNint(P,))) C PNint(PNel(Y)) N PNel(PNint(Py)) C PNint(PNcl(PNint(Py) 0 PNel(Y))) C
PNint(PNcl(Y N Py)). Therefore, Y N P, € PNPO(J).

0

Theorem 3.15. Let (J,7pn) be a PNTS and Py, P, be subset of J.

(a) If Po, P, € Tpno then PL N Py € Thng.
(b) If {P{" : « € H} be the family of PNaOS in (J, 7pN). Then, |J, ¢y Pt is also an PN aOS.
Proof. (a) Let P1, P> € Tpny, P1, Py is PN-S-open and PN-P-open and P; N P, is PN-S-open and

PN-P-open. Therefore, P; N P> € T'(cvpn).

(b)Let P, € Tpyq foreacha € H. Then, P C PNint(PNcl(PNint(A))) C PNint(PNcl(PNint(UPY)))
and hence UPY* C PNint(PNcl(PNint(Uye g PY))). This shows that Uy g Py is also a PNaOS.

O
YPNS Py in (J,7py ), we've Py € (Byn)-O8(J) <= Pp € (Bpn)-CS(J).
VPNS Py in (J,7pn), we've Py € (B,,)-0S(J) <= P1 € (B,n)-CS(J).
Theorem 3.16. For any PNS Py in PNTS(J,7pn), P1 € (Bpn)-0S(X) <= (Vq(au,
az) € P1)(3P; € (Bon)-0S(X))(¢(an, az) € P, C Py).
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Proof. If Pi € (B,n)-OS5(X), take P, = P; so that g(o1, a2) € Py C Py Vg(aq, az) € Pi. Let P,
be an PN S in (J,7py) and assume that 3P € (f3,,)-OS(X) such that (o, ap) € P» C P;. Then
P = Uq(al, 2)EPy q(aq, ag) = Uq(ah a2)EP, P, C P,and so P, = Uq(ah 2)EPy P, which is an (8, )-
0S5(X).

O

For subsets P; and P, of an PNTS(J, 7py ), the following statements hold:

apl(asl () = ail(Py).

pn

)
)
)

d) J—ash(P) = axS(J - Py).
) J—aif(P) =asl(J - P).
)
)

(g O[:;rIL(Pl) U a;{L(PQ) C Oé;fl(Pl U PQ)

Theorem 3.17. If Py is a subset of a PNTS(J, TpN), then

(a) PNint(A) C a,’jfL(Pl)

(b) o*l(P) c PNPINT(P,)

pn

(c) axl(P)) c PNSINT(Py)

pn

(d) ap(Py) C pnff' (P1)

Proof. (a) Let Py be asubset of a PNTS(J, Tpn).

Letj € PNint(P)) = je|J{H CJ: Hisa PN open, HC P;.
= Ja PNOS, H suchthatj € H C Py.

= 3JaPNaOS, Hsuchthatj € H C P;,V PNOS = PNaOS.
= jeUU{HCJ:HisaPNaOS, H C P;.

== j € Oé;i(Pl)

— j € PNint(A) = j € a3L(P1).

n

Hence PNint(A) C o) (P1).

(b) Let Py be a subset of a PNTS(J, 7pn).

Letj € o) (P) = jeU{H CJ:Hisa PNaOS, H C P,.
=—>da PNaOS, H suchthatj € H C P;.

= 3da PNPOS, H suchthat j € H C P;,YV PNaOS = PNPOS.
= je{H CJ:Hisa PNPOS, H C P.

= j € PNPINT(P,).

— j € a3 (P1) = j € PNPINT(Py).

Hence oy}, (P1) C PNPINT(P)).

(c) Let Py be a subset of a PNT'S(J, 7pn).

Letj € ol (P) = jeU{H CJ: Hisan PNaOS, H C Py.
=—>da PNaOS, H suchthat j € H C P,.

= 3a PNSOS, Hsuchthatj € HC P;,V PNaOS = PNSOS.
= jeUU{HCJ:Hisa PNSOS, HC P,}.

— j € PNSINT(P,).

= jeay(P) = je PNSINT(P).

Hence o} (Py) € PNSINT(Py).
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(d) Let Py be a subset of a PNTS(J, 7pn).

Letj e o) (P) = jeU{H CJ:Hisa PNaOS, H C P,.

= Ja PNaOS, H suchthatj € H C P,.

= Ja (B,m)-0S, Hsuchthat j € H C P,V PNaOS = (8,,)-OS.
=jel{H CJ:Hisa(Bm)-0S, HC P\.

= j €}’ (P).

= z€E oz;fl(Pl) = j € pn?I(Fﬁ).

Hence o], (Py) C pn’g[(Pl). O

4 On \Il,(_/f’}”)Izivii’m-space

(Bon)

We proposed the space named ¥,

being researched.

I—=i,ii,isi-Space utilising the notion of (/3,,,)-O.S, and their attributes are

Definition 4.1. A pythagorean neutrosophic topological space (J, 7py ) for each pair of distinct points is said
to be

(a) WP 51 £ jy € J,3 (Bpn)-OS, F such that either j, € F and j, ¢ F or j, ¢ F and j, € F.

(b) \Il(ﬁ”"), J1 # j2 € J,3two (B,,)-OS, F and G such that j; € F but jo ¢ F and j» € G'but j; ¢ G.

=11

(¢) \If('B""), J1 # jo € J, 3 two disjoint (8,,)-OS, F and G containing j; and jo respectively.

—iii
Proposition 4.2. A pythagorean neutrosophic topological space (J, 7py) is \I/,(j;-’") <= for each pair of dis-
. L Coy. Coryas
tinct points ji, j of J, pn?f ({i}) # Pn? ({72})-

Proof. Necessity. Let (J, 7pn) be a \I/,(j’;")—space and j1, j2 be any two distinct points of J, 3a (8,,)-CS, L
containing j; or ja, say j; but not jo. Then J/L is a \I/,(_ﬁj") which does not contain j; but contains j3. Since

pn?c({jg}) is the smallest (3, )-C'S containing jo, pn?c({jg}) C J/L and therefore j; ¢ pn?c({jg}).
Consequently pn#t({ji}) # pnfC ({ja}).

Sufficiency. Suppose that j1, jo € J, j1 # j2 and pn?c({jl}) =+ pn?c({jg}). Let j3 be a point of J
such that js € pnf;“ ({j1}) but js ¢ pnjs < ({j2}). We claim that ji ¢ pnj; < ({j2}). For, if j1 € pn; ({j2})
then pn’gc({jl}) - pn}fc({jg}). This contradicts the fact that j3 ¢ pn?c({jz}). Consequently j; belongs

to the (8,,)-CS, J/pn?c({jg}) to which j, does not belong. -

Proposition 4.3. A pythagorean neutrosophic topological space (J, TpN) is \I/f’;) <= the singletons are
(Bon)-CS.

Proof. Let pythagorean neutrosophic topological space (J,7pn) be \I/(f)’;") and j; any point of J. Sup-
pose jo € J/{j1}, then ji # jo and so 3 (5,,)-OS, K such that j, € K but j; ¢ K. Consequently
jo e K C K/{]l}, ie., J/{_]l} = U{K 1 Ja € J/{]l}} which is (ﬂpn)-OS

Conversely, suppose {jz} is (Bon)-CS, ¥V js € J. Let j1, jo € J with ji # jo. Now ji # jo = ja €
J/{j1}. Hence J/{j1}is a (8,n)-OS contains jo but not j;. Similarly J/{j2} is a (8,,)-OS contains j; but
not js. Accordingly J is a \I'(ff.”)-space.

O
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Proposition 4.4. The following statements are equivalent for a pythagorean neutrosophic topological space
(J, TPN).'
(a) J is 0.

(b) Let ji € J. For each jo # j1, 3 a (Bpn)-OS, K containing j, such that jo ¢ pn’gc(K).

(c) For each jy € J, N{pn’}“(K) : K € (B,,)-O(J) and j; € K} = {j1}.

Proof. (a) = (b) Since J is gPen) 3 disjoint (8,,)-0S, K and L containing j; and jo respectively. So,

=1t

K C J/L. Therefore, pn?C(K) CJ/L.Sojs ¢ pn?C(K).

(b) = (c) If possible for some jo # ji, we have jo € pn#C(K), V (Bpn)-OS, K containing j;, which
then contradicts (b).

(¢) = (a) Let ji, jo € J and j; # jo. Then Ja (53,,)-OS, K containing j; such that j, ¢ pn?c(K). Let

L=J/pn}“(K), then j, € Land ji € K andalso K N L = ¢
O

Theorem 4.5. If J; and Jo are subsets of J, then pn?l(Jl) U pn?I(Jg) C pn?I(Jl U Ja).

Proof. We know that J1 C Jy U Jz and J C J1 U Ja, Pn?}u(c]l) C P”?I(gh U Jo) and pngl(Jz) C
P"?I(Jl UJz) = Pn?l(h) U pn?I(Jg) C pn?I(Jl U Jp).

O
Let (J,7pn ) be a pythagorean neutrosophic topological space, then every \I/,(_[f;-’;')-space is \I/,(_[f;-’”)-space.
5 On <B,m, JI>I ~ -space
We presented the set N’Eﬁm |-set and defined the spaces < Bons dl >1 ~ -space in this section, and their fea-

tures are being investigated.

Definition 5.1. A pythagorean neutrosophic set J; in a (J, 7py) is called a (8,,)-Difference set (briefly,
Nfﬂpnj-set) if there are K, L € (53,,)O(J, 7pn) such that K # J and J; = K/L.

It is true that every (8,,)-OS, K different from 1 is a N’EﬁMJ-set if J = Kand L = Oy.

Remark 5.2. Every proper (3,,)-OS is a Nliﬂ,m |-set.

Now we define another set of separation axioms called < Bons d! > for I = 14,11, 44t by using the N?ﬁpn |-sets.
Definition 5.3. A PNT'S(J, 7px) is said to be

(a) <6Pn, JO> if for any pair of distinct points j; and js of J 3 an N’fﬂw -set of J containing j; but not jo

or Nfﬁpn j-set of .J containing j> but not ji.
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(b) <B,m, El> if for any pair of distinct points j; and js of J 3 an NTBM -set of J containing j; but not jo

and NTBM |-set of J containing j» but not j;.

(c) < Bon, d2> if for any pair of distinct points j; and js of J disjoint N'fﬁm j-set J and K of J containing
J1 and ky, respectively.

Remark 5.4. For a pythagorean neutrosophic topological space (J, 7p ), the following properties hold:

(a) If (J,7py) is U2 then it is <ﬁ,m, JI>,forI = i, 4, i,
(b) If (J, 7py) is <ﬂpn, E’>,rhen it is <5,m, JI*1>,f0rI = i, ii.
Proposition 5.5. A pythagorean neutrosophic topological space (J, Tpn) is <,6’,m, cﬁ> — \I/(f)i)
Proof. Suppose that (J, 7py) is d*. Then for each distinct pair j1, jo € J, at least one of ji, js, say ji,
belongs to a NTBMJ'Set Hbut j, ¢ H. Let H = w; /wy where wy # J and wy, wa € (Bon)-O(J, TpN).
Then j; € w1, and for jo ¢ H we have two cases:
(a) j2 & @1, (b) j2 € w1 and j2 € w2.
In case (a), j1 € w but jo & ;.
In case (b), jo € wy but j; ¢ wo.
Thus in both the cases, we obtain that J is \D,(f‘i’").

Conversely, if J is \Il(fj”), by the previous remark, J is < Bons dl >
O

Proposition 5.6. A pythagorean neutrosophic topological space (J, Tpn) is <5,m, 67”> = <ﬂ,m, c?’“>

Proof. Necessity. Let ji, jo € J, j1 # ja. Then 3 N’fﬂpu-sets Hy, Hy in J such that j; € Hy, jo ¢ H;
and jo € Ha, j1 ¢ Ho. Let Hy = w /w2 and Gy = w3 /w4, Where w1, wa, ws and wy are (5,,)-OS in
(J,7pn). From j; ¢ Ho, it follows that either j; ¢ w3 or j; € w3 and j; € wy.

We discuss the two cases separately.

(a) j1 ¢ ws. By j2 ¢ H; we have two subcases:

(i) j2 ¢ wy. Since j1 € wy/wa, it follows that j1 € w; /(w2 U w;), and since jo € ws3/ws we have
j2 € w;»,/(wl @] W4). Therefore (W1/(WQ U W3)) n (w?,/(wl @] W4)) = ON.

(Z’L) Jjo € w1 and jo € way. We have J1 € wl/w2, and Jjo € wa. Therefore (wl/w2) Ny = 0n.

(b) j1 € w3 and j; € wy. We've jo € ws/wy and j; € wy. Hence (w3/wy) Nwy = On. Therefore
Jis (Bpn, d).

Sufficiency. Follows from the previous remark.
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If pythagorean neutrosophic topological space (J, 7py) is < Bons (?“> = \I/,(_[fg”').
Definition 5.7. A point j € J which has only J as the (3,,)-n* is called a N#»=-point.

Proposition 5.8. Fora \I/,(jf") pythagorean neutrosophic topological space (J, Tpy ) the following are equiv-
alent:

(@) (Jo7pn) is (Bons ).

b) (J,7pn) has no NPen-point.
() (J,7pn) p

Proof. (a) = (b) Since (J,7py) is <6,m, J”> then each point j; of J is contained in a Nfﬁpnj-set
J1 = Hy/H; and thus in H;. By definition H; # J. This implies that j; is not a NBen_point.

(b) = (a) If J is \Il,(_’(fg’”), then for each distinct pair of points ji, jo € J, at least one of them, j; (say)
has a (8,,)-n*, hq containing J; and not Jy. Thus H; which is different from J is a NTBMJ'SGL If J has

no NPBen -point, then 7, is not a NBon -point. This means that 3 (8,,)-n*, Hy of jo such that Hy # J. Thus
jo € Ho/Hy butnot j; and Hy/H; is a NTBMJ—set. Hence J is <ﬂpn7 CT”>
O

Corollary 5.9. A \Il(f‘i’”)-space J is not <ﬁpn, c?“> <= there is a unique NPe-point in J.

Proof. We only prove the uniqueness of the N7 -point. If j; and j, are two NP»-points in .J, then since

J is \I/,(_[j‘i’”), at least one of j; and jo, say ji, has a (8,,)-n*, Hy containing j; but not jo. Hence Hy # J.
Therefore j; is not a N~ -point which is a contradiction.
O
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