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Abstract. This article aims at developing the concept of heptagonal neutrosophic topology using heptagonal
neutrosophic numbers. The heptagonal neutrosophic union,intersection and complement defined to compare the
HNN. The interior, closure, exterior and boundary have introduced to discuss the properties of heptagonal neu-
trosophic topology and investigated to clarify the new concept and new possibilities in Heptagonal Neutrosophic
Topological Space.
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1. Introduction

Neutrosophic topological spaces have applications in various fields such as decision-making,
computer science, and engineering, where the presence of indeterminate, vague, or uncertain
information is prevalent. They provide a powerful tool for modeling and analyzing complex sys-
tems where classical topological spaces may not be sufficient. Subsequently after Zadeh’s [22]
introduction of the fuzzy set in the year 1965 with the membership function, the aforesaid
fields are developed in various phases with many real life situations. The investigator focused
their research in the above fields towards applications in practical problems with the help of in-
tuitionistic fuzzy numbers with membership and non-membership values which was developed
by Atanassov.K.T [§] in 1986.

There was a new finding between membership and non-membership values called indeter-
minacy and combined three values named as neutrosophic numbers which was introduced by
Smarandache in 2005 [20]. After the introduction of neutrosophic numbers, investigators em-

ploy the concept of neutrosophic numbers and applied in various real life situations exclusively
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in topological spaces. Consequently, the neutrosophic topological spaces has been introduced
by Salama.A.A and Alblowi.S.A in 2012 |4]. Lupia’nez [11-13] applied the neutrosophic con-
cepts in topological spaces and developed a new research dimension in neutrosophic topological
spaces.

The neutrosophic numbers from triangular to hexagonal have been published and have
been documented their usage in actual life [17,/18]. In recent times (2021) Ali Hamza, Sara
Farooq and Muhammad Rafaqat [7] presented Triangular neutrosophic topology. The topo-
logies generated by triangular neutrosophic numbers were introduced by Kungumaraj.E and
Narmatha.S [10] in 2022. In this article the extension work of |7] has been done and some of
their properties have been investigated. This topological approach will be applied in network
analysis, MCDM, image processing and topology optimization process.

This article incorporates five sections. The first section embraces the brief introduction, the
second part encircles the preliminary definition and the results which are used in this article, the
third section engrosses the main findings of Heptagonal Topological spaces and their properties,
the fourth division comprehends the applications of third section which implies the continuous
function and their properties of Heptagonal topological spaces. Finally the conclusion part
contributes to expound the follow up work of this heptagonal topological space and applications

of the same.

2. Preliminaries

Definition 2.1. Let X be a universe of discourse, Ay is a set disclosed in X. An element x

from X is noted with respect to neutrosophic set as
An={<z;(p(),0(z),w(z)) >: z € X}
Where p(x) is degree of truth membership, o(z) is degree of indeterminacy membership, w(x)

is degree of falsity membership. And p(z),o(x),w(x) are real standard or non standard subsets

of J07,1%[. That is, There is no restrictions on the sum of p(x),o(x),w(z).

Definition 2.2. Let S be a space of points (objects), with a generic element in x denoted
by S. A single valued neutrosophic set (SVNS) A in S is characterized by truth-membership
function T4, indeterminacy-membership function /4 and falsity-membership function F'4. For
each point S in S, Ty (), I4(z), Fa(z) € [0,1].

When S is continuous, a SVNS A can be written as A =[ < T'(z), I(z), F(z) > /z € S.
When S is discrete, a SVNS A can be written as A =< T'(z;), I(x;), F(x;) > Jz; € S.

Definition 2.3. A Neutrosophic subset AN = (z, 1 in (2),vjn (2),9 jn (7)); 7 € X of the real
line R is called Neutrosophic number if the following conditions holds:

(i) There exist x € R such that p v (z) =1 and ¥ 45 (z) =0
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(ii) p v () is continuous function from R — [0, 1] such that 0 < p zn (2)+v v () +9 51 (z) < 3
forall z € X

Definition 2.4. A Triangular Neutrosophic number AV is an Neutrosophic set in R with the
following membership function ;v () , indetermiancy functionv ;v (x) and non-membership

function ¥ ;x5 ()

pir) = vi(r) = 0 4(x) =
T if gy <z < @t ifa << @2 ifa <x<
o W a1 <z <a aZ_al,zfal_a:_ag a2_a,1,zfa1_a:_a2
az—x . < < r—aso . ! z—as . ’
az—az’ Zf a2 > & = as aé—ag’ Zf a2 S T S a3 a;_a27 Zf as S x S (13
0, otherwise 1, otherwise 1, otherwise

where afi <a' <ar <as <az < aé <z 7 and pi(x) + V5 (x) <1, 0or pgr(r) =94 (x),
for all # € R. This TIFN is denoted by A! = (a1, a2, as; a1’, az, as’).

Definition 2.5. Let (X,Y,<,>) be a dual pair, a dual topology on X is a locally convex
topology T so that

(XY) ~Y
Here (X,Y)’ denotes the continuous dual of (X,7) and (X,Y)’ ~ Y means that there is a linear
isomorphism.

TY—s (X,Y).

Definition 2.6. Let 7 C N(X) then 7 is a neutrosophic topology on X if it satisfies the

following conditions:

s X,pET

= The union and intersection of any number of neutrosophic sets in 7 belongs to 7

The pair (X, 7) mentioned as neutrosophic topological space over X.

Definition 2.7. Let 7 C N(X) be neutrosophic topological space over X then,

= ¢ and X as neutrosophic closed sets over X.
s The union and intersection of any two neutrosophic closed sets is a neutrosophic closed

sets over X.

Definition 2.8. A heptagonal neutrosophic number S is defined and described as

S =<I[(p.g;r,s,t,w,0);p], [0, ¢, ' U )5 A] L (07, ¢ ", 87 87 0" m) >
where u,7,n € [0,1].The truth membership function p : R = [0, u|, the indeterminacy mem-
bership function o : R= [y, 1], the falsity membership function w : R = [, 1]. Using ranking
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technique of heptagonal neutrosophic number is changed as,

(p+qg+r+s+t+u+twv)

p(x) = -
a-(x) _(p/+q/+7“/+3/+t/+ul+’l)/)
N 7
( ) (p”+q”+7’”+s”+t”+u”+v”)
wlr) =
7

Heptagonal Neutrosophic Number Operations
(i) Inclusive: Let X be a non-empty set and Ay and Byyare NS of the form Apy=<
T PpApn (), 04,8 (@), wayy (T) >, BuN=< @;pByx (), 08, (), w, () >. Then their sub-

sets may be defines as follows,

v AN € BN = payy (T) S pByy (2);045y (2) 2 08,5 (0);wayy (2) 2 WBy y (€)Y €X.

» Bun C AN = pBHN("I:) < pAHN(‘T);UBHN(x) > O-AHN(];);MBHN(‘T) > wAHN(x)v‘T eX.

(ii)Equality: If Ayny C By and By C Apgny then Agpy=Bpgy is called Equality of a
neutrosophic sets.

(iii)Union and Intersection: Let X be a non empty set and Ayy and Byy are in NS of
the form Agn=< ; payn (), 0ayn (T), WA,y (@) >, BUN=< &; pByy (2), 0By 5 (2), wyy (2) >,

then Agy U Bgpy and Agny N By is defined as follows,

» Agn UBaN={< @5 (payn (@) V Py (0); 045 () A OBy (@);wayy () AwByy () >
re X}

= Agn N BHN:{< &5 (pAHN(x) A pBHN(x>; OAun (x) \ UBHN(x);wAHN (w) v wBHN(x)) >
re X}

(iv)Complement: Let Agn=< x;pay (), 04,5 (T),wayy(z) > in NS and complement of

A is defined as:
A%N:{< z; (p(x),o(x),w(x)) >z € X}

(v)Universal and Empty set: Let Agn=< x;pay,(2),04,5(T),wa,y(z) > in NS and

universal setl4 and empty set O of Agn is defined as:

w [y={<2;1,0,0 >: 2z € X}
» Oyu={<2;0,1,1 > 2 € X}
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Example 2.9. Let Agy, Bgny and Cyy are HNN and defined as follows,

Ay ={< x;(0,72,0,41,0,35,0,81,0,77,0,73,0,77), (0,83, 0,88, 0,93, 0,99, 0,96, 0,90,
0,94), (0,86, 0,99,0,97,0,93,0,94, 0,91, 0,86) >, < y; (0,91, 0,32, 0,56, 0,48, 0,81,
0,72,0,67), (0,78,0,83,0,21, 0,38, 0,56, 0,33, 0,98), (0,36, 0,86, 0,96, 0,32, 0,44,
0,56,0,72) >}

By ={< z;(0,96,0,65,0,73,0,75,0,83, 0,56, 0,54), (0,75, 0,95, 0,45, 0,38, 0,79, 0,57,
0,13), (0,59, 0,36, 0,68, 0,47, 0,36, 0,95, 0,44) >, < y; (0,38, 0,69, 0,88, 0,98, 0,77,
0,36, 0,98), (0,32,0,72, 0,42, 0,62, 0,90, 0,22, 0,62), (0,42, 0,52, 0,62,0 = 72, 0,36,
0,72,0,61) >}

Cun ={< ;(0,73,0,74, 0,96, 0,34, 0,85, 0,89, 0,64), (0,46, 0,35, 0,25, 0,96, 0,36, 0,56,
0,16), (0,84, 0,85,0,37,0,57,0,67,0,22,0,10) >, < y; (0,76, 0,72, 0,78, 0,62, 0,92,
0,56, 0,88), (0,38, 0,98, 0,22, 0,32, 0,54, 0,64, 0,31), (0,86, 0,96, 0,52, 0,22, 0,41,
0,51,0,32) >}
Using ranking technique by definition 2.4, We get
Ay ={< 2;(0,65,0,92,0,92) >, < y; (0,64, 0,58,0,60) >}
By ={< x;(0,72,0,57,0,55) >, < y; (0,72,0,54,0,57) >}
Cun ={< x;(0,74,0,44,0,52) >, < y; (0,75,0,48,0,53) >}
From definition 2.4 we have,

(1))Aun € Bun; Bun € Cun = Aun C Cun

Apn U By ={< z;(0,65V 0,72,0,92 A 0,57,0,92 A 0,55) >, < y; (0,64 v 0,72,0,58A
0,54,0,60 A 0,57) >}
Apgn U By ={< x;(0,72,0,57,0,55) >, < y;(0,72,0,54,0,57) >}
Similarly,
Bpn U Crn ={< 2;(0,74,0,44,0,52) >, < y;(0,75,0,48,0,53) >}

Apn UChy ={< 2;(0,74,0,44,0,52) >, < y; (0,75,0,48,0,53) >}

(ii)Agn N By ={< ; (0,65 A0,72,0,92 v 0,57,0,92 V 0,55) >, < y; (0,64 A 0,72, 0,58V
0,54,0,60 v 0,57) >}

Apn N By ={< 2;(0,65,0,92,0,92) >, < y; (0,64, 0,58,0,60) >}
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Similarly,
Bpn N Cuan ={< ;(0,72,0,57,0,55) >, < y;(0,72,0,54,0,57) >}
Apn N Curn ={< z;(0,65,0,92,0,92) >, < y; (0,64,0,58,0,60) >}
(111) AG y ={< 2;(0,65,1 — 0,92,0,92) >, < y;(0,64,1 — 0,58,0,60) >}
AG y ={< ;(0,92,0,08,0,65) >, < y; (0,60, 0,42,0,64) >}
Similarly

BS y ={< 2;(0,55,0,43,0,72) >, < y; (0,57,0,46,0,72) >}
Sy ={< ;(0,52,0,56,0,74) >, < y; (0,53,0,52,0,75) >}

Theorem 2.10. Let Agn,Bgn € N(X), then the following results are true

—_
e

© ® N e WD

Agn N Agn=Agn and Agn U Agn=AnN

Apn N Bgn=Bun N Agn and Bgy U Agn=Apgn U BN
Agn N =¢ and AgnNX=Agn
AgnUo¢ =Agn and AgnyUX = X
Agn N (Bun NCuNn)=(Agn N Bun
AN U (Bgn UCHN)=(Agn U Bun
AN N (Byn UCyN)=(Agn N Bun
AN U (Bgn NCyn)=(Agn U Buy
(AGN)C =Ann
ApNUAG =X and AgnnASG v =¢.

NCun
UCHN
U(AgnNChn)
N(AgnUChn)

~— ~— — —

Proof: The results are obvious by the properties of HNN sets.

Theorem 2.11. Let Agn,Bun € N(X). Then

1.
2.

(UierAnn,) =Nicr AG

(NierAnn,)® =Uier AG v,

Proof: (i)FiI‘St verify (UieIAHNZ-)C - ﬁiEIA%Ni' Let a € (UieIAHNi)C~ Thus a ¢ UiEIAHN,-7

so a cannot be in any of the sets Agp;, i.e., for all i € I, we have a ¢ Apn,, hence a € A%Ni
for alli € I. Thus a € ﬂieIAgNi.Therefore, (UieIAHNi)C C ﬁieIA%Nl»
(ii)Now verify ﬂieIAgNi C (UieIAHNi)C. Let a € mieIAgNi- Thus a € A%Ni for all i€l,

hence a ¢ Apy, for all i€l, so a ¢ U;erAmn;,, hence a € (UieIAHNi)C.Therefore, miEIA%Ni C

(Uier Ann,)C.

Therefore, (UicrAnn, )CZ (NierAnN, )C-

Theorem 2.12. Let Agn,Bun € N(X). Then
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1. Bun N (UierAmn,) =Yicr(Bun N Aun;)
2. Ban U (NierAun,)=Nicr(Ban U Ann,)

Proof: (i)Firstly we verify BynN(UierAun,) C Uier(BunNAmN,). lf x € BunN(UierAun;),
then x € Byy and x € UjcfAgn,. Then x € Agy, for some i€l. Thus, x € By N Agn;.
Hence, z € Ujer(Bany N Amn,). Therefore, Bun N (UicrAun,;) C Uier(Ban N Apn;,).

(ii)Now verifying, Uier(Ban N Aun,) € Ban N (UierAun;). If © € Ujer(Bun N Amn,), then
x € By N Ann, for some i€l. It follows that x € Byy and x € UjcrAmn,. Consequently,
x € By N (UierAmn,). Therefore, Uicr(Bun N Aun,) € Bun N (UicrArn,;). Therefore,
Bun N (UierArnN,)=Uicr(Ban N ArN,).

3. Heptagonal Neutrosophic topology and its Properties

Definition 3.1. Let X be a set. Let N(x) be a neutrosophic topology, 7 be the collection
of subsets of N(X) of X, then 7 is a heptagonal neutrosophic topology on X, if it satisfy the

following conditions;

» N(X)and p € 7
= Union of arbitrarily many elements of 7 is an element of 7.

= Intersection of finite elements of 7 is an element of 7.

Therefore the pair (X, 7) is a heptagonal neutrosophic topological space over X.
The set in 7 are called HN - open set of X. The complement of HN - open set is called HN -

closed set.

Example 3.2. Let X={xz,y} and Agy € N(X) then,

Apn ={< ;(0,72,0,41,0,35,0,81,0,77,0,73,0,77), (0,83, 0,88, 0,93, 0,99, 0,96, 0,90,
0,94), (0,86,0,99,0,97,0,93,0,94,0,91,0,86) >, < y; (0,91, 0,32, 0,56, 0,48, 0,81,
0,72,0,67), (0,78,0,83,0,21, 0,38, 0,56, 0,33, 0,98), (0,36, 0,86, 0,96, 0,32, 0,44,

0,56,0,72) >}

By definition 2.4: We get
Apn={< 2;(0,65,0,92,0,92) >, < y; (0,64,0,58,0,60) >}
Hence, 7={¢, X, Agn} is a heptagonal neutrosophic topology on X.
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Example 3.3. Let X={xz,y} and By, Cgn €N(X) then,
Bpn ={< z;(0,96,0,65,0,73,0,75, 0,83, 0,56, 0,54), (0,75, 0,95, 0,45, 0,38, 0,79, 0,57,
0,13), (0,59, 0,36,0,68, 0,47, 0,36, 0,95, 0,44) >, < : (0,38,0,69, 0,88, 0,98, 0,77,
0,36,0,98), (0,32,0,72, 0,42, 0,62, 0,90, 0,22, 0,62), (0,42, 0,52, 0,62, 0 = 72, 0,36,
0,72,0,61) >}
Cpn ={< #;(0,73,0,74, 0,96, 0,34, 0,85, 0,89, 0,64), (0,46, 0,35, 0,25, 0,96, 0,36, 0,56,
0,16), (0,84, 0,85, 0,37, 0,57, 0,67, 0,22, 0,10) >, < y; (0,76, 0,72, 0,78, 0,62, 0,92,
0,56, 0,88), (0,38, 0,98, 0,22, 0,32, 0,54, 0,64, 0,31), (0,86, 0,96, 0,52, 0,22, 0,41,
0,51,0,32) >}
By definition 2.4:, We get
Bun ={< 2;(0,72,0,57,0,55) >, < y; (0,72,0,54,0,57) >}
Cry ={< 2;(0,74,0,44,0,52) >, < y; (0,75,0,48,0,53) >}
Let (N(X),r1) and (N(X),72) are heptagonal neutrosophic topological space. 11={¢®, Bgn, X }
and 7o={¢, Cgn, X} is a heptagonal neutrosophic topology on X.

71 (72={¢, X, Byn,Crgn} is not a heptagonal neutrosophic topology on X because
BHNUCHN ¢ 1 ﬂTQ.WheI‘eaS,T:{¢, X, BHNyoHN,BHNUCHNaBHNmCHN} is a hepta—

gonal neutrosophic topology on X.

Remark: Let (X,7) be a heptagonal neutrosophic topological space(HNTS). Then (X,7)¢ is
the dual topology, whose elements are Ag N for Agn € (X,7). Any open set in 7 is known
as heptagonal neutrosophic open set(HNOs). Any closed set in 7 is known as heptagonal

neutrosophic closed set(HNCs) iff it’s complement is heptagonal neutrosophic open set.

Definition 3.4. The heptagonal neutrosophic interior and Heptagonal neutrosophic closure
are given by,
» HNint(Agn)=U{Onn/Opnn is a HNOs € X where Ogny C Agy} and it is the largest
HN-open subset of Agn.
» HNcl(Byn)=({Jun/Jun is a HNCs € X where Jyy C Byn} and it is the smallest

HN-closed set containing By .

Theorem 3.5. If X be a set. Let (N(X),r) is a HN topological space over X and
Apn,Bgn €N(X) then,

1. HNint(¢)=¢ and HNint(X)=N(X)

2. HNint(Amy) C Ay

3. Agn is HN open if and only if Agn=HNint(Agn)
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4. HNint(HNint(Agn ))=HNint(Agn )

5. Ayy C Bun = HNint(Agy )CHNint(Byy )

6. HNint(Ayy )UHNint(Byy )< HNint(Agy U By )
7. HNint(Agy )NHNint(Byy )=HNint(Agy 0 By )

Proof: i) Since ¢ and N(X) are HN-open, then HNint(¢)=¢ and HNint(X)=N(X).

ii) From the definition of heptagonal neutrosophic interior, HNint(Agn)C Agn

iii) If Ay is HN-open set over X, then Agyy is the largest HN-open set containing A. So,
Agn=HNint(Agn).

Conversely, If Agny=HNint(Agy), then Ay is the largest HN-open set containing Apy and
hence Apn is HN-open.

iv) As HNint(Agn) is open set, then HNint(HNint(Agy))=HNint(Agy).

v) When Agn € Byn, Also we know that, HNint(Agn)C Agny € Bgny. As HNint(Agy) is
a HN-subset of Byy. So, HNint(Axn) CHNint(Bgyy).

vi) It is obvious that, Agy C Agny U Bpn and By C Agn U By . From v),
HNint(Agn)CHNint(Agy U By ) and HNint(Bgyy) CHNint(Agy U Bn)

= HNint(Apyy)UHNint(Byy ) CHNint(Agy U By y).

vii) It is obvious that Agy N By € Ay and Agy N By € Agn. From v) HNint(Agy N
Bpn)CHNint(Agy) and HNint(Agy N Bgy)CHNint(Agy) Also HNint(Agy)=Apn and
HNint(Bgny)=Bgn. Therefore, HNint(A gy )HNint(Byn)C Agy N By

= HNint (A )NHNint(Bpy y)=HNint(Azx N By ).

Example 3.6. Let X={x,y} and Agn, Bgn,Cun € N(X) then,

Apn ={< 2;(0,6,0,6,0,6,0,6,0,6,0,6,0,6), (0,6, 0,6,0,6,0,6,0,6, 0,6, 0,6), (0,6, 0,6, 0,6,
0,6,0,6,0,6,0,6) >, < y;:(0,8,0,8,0,8,0,8,0,8,0,8,0,8), (0,8,0,8,0,8,0,8,0,8, 0,8,
0,8),(0,8,0,8,0,8,0,8,0,8,0,8,0,8) >}

By ={< ;(0,9,0,9,0,9,0.,9,0,9,0,9,0,9), (0,9,0,9, 0,9,0,9, 0,9, 0,9, 0,9), (0,9, 0,9, 0,9,
0,9,0,9,0,9,0,9) >, < y;(0,1,0,1,0,1,0,1,0,1,0,1,0,1), (0,1,0,1,0,1,0,1,0,1,0,1,
0,1),(0,1,0,1,0,1,0,1,0,1,0,1,0,1) >}

Cun ={< 2;(0,2,0,2,0,2,0,2,0,2,0,2,0,2), (0,2,0,2,0,2,0,2,0,2,0,2,0,2), (0,2,0,2,0,2,
0,2,0,2,0,2,0,2) >, < y;(0,4,0,4,0,4,0,4,0,4,0,4,0,4), (0,4,0,4,0,4,0,4,0,4, 0,4,
0,4), (0,4,0,4,0,4,0,4,0,4,0,4,0,4) >}
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By definition 2.4: we get

Apn ={< 2;(0,6,0,6,0,6) >, < y;(0,8,0,8,0,8) >}
By ={< 2;(0,9,0,9,0,9) >, < y;(0,1,0,1,0,1) >}
Cun ={<;(0,2,0,2,0,2) >, < ;(0,4,0,4,0,4) >}

HNint(BHN):gf) and HNint(CHN):(Z)
Since HNint(Bgyy U Cgn)=¢ therefore, HNint(Byn)UCHN)=¢ therefore
HNint(BHN)UHNint(CHN)gHNint(BHN U CHN)

Theorem 3.7. If X be a set. Let (N(X),7) is a HN topological space over X and
Apn,Bgn €N(X) then,

HNcl(¢)=¢ and HNcl(X)=N(X)

Apgn CHNcl(Agn)

Apn is HN closed if and only if Agn=HNcl(Agn)
HNcl(HNcl(Agn))=HNcl(Agn)

Apy C By = HNcl(Agy JCHNel(Biy)
HNel(Agx U By )=HNel(Agy )JJHNint(Bry )
HNel(Agy 0 By )SHNel(Agy JUHNel(Biy)

N oW =

Proof: i) If Ay is HN-closed then Agny=HNcl(Agn). Also is ¢ and X are HN-closed, then
HNcl(¢)=¢ and HNcl(X)=X.

ii) From the definition of HN-closure. It is obvious from the definition that Ay CHNcl(Agy).
iii) If Ay is HN-closed set over X, then Apy contains Apyn and that itself a HN-closed set
over X. Then Apy is the smallest HN-closed set containing Agy. So, Agpny=HNcl(Agn).
Conversely, If Agpny=HNcl(Agy), then Agy is the smallest HN-closed set containing Apn
and hence Agn is HN-closed.

iv) From above, As Apy is closed, then Ayny=HNcl(Axy). As HNcl(Agy) is open set, then
HNcl(HNcl(Agn))=HNcl(Ann)

v) When Ay C By, Since By CHNcl(Byy) = Apn CHNcl(Bgy) That is HNcl(Byy)
is a HN-closed set contains Apy. But HNcl(Agn) is the smallest HN-closed set contain Ay .
Thus, HNcl(Agn)CHNcl(Bgw).

vi),vii) is obvious
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Example 3.8. Let X={x,y} and Ay, Bgy €N(X) then,

Apn ={< z;(0,4,0,4,0,4,0,4,0,4,0,4,0,4), (0,4,0,4,0,4,0,4,0,4,0,4,0,4), (0,4,0,4,0,4,
0,4,0,4,0,4,04) >, < y;(0,7,0,7,0,7,0,7,0,7,0,7,0,7), (0,7,0,7,0,7,0,7,0,7, 0,7,
0,7),(0,7,0,7,0,7,0,7,0,7,0,7,0,7) >}

Bun ={< z;(0,5,0,5,0,5,0,5,0,5,0,5,0,5), (0,5, 0,5,0,5,0,5,0,5,0,5,0,5), (0,5, 0,5, 0,5,
0,5,0,5,0,5,0,5) >, < y;(0,9,0,9,0,9,0,9,0,9,0,9,0,9), (0,9,0,9,0,9,0,9,0,9, 0,9,
0,9),(0,9,0,9,0,9,0,9,0,9,0,9,0,9) >}

By definition 2.4: we have
Ay ={< z;(0,4,0,4,0,4) >, < y;(0,7,0,7,0,7) >}
Bpn ={< z;(0,5,0,5,0,5) >, < y;(0,9,0,9,0,9) >}

Then we have,
Apgn U By ={< 2;(0,5,0,4,0,4) >, < y;(0,9,0,7,0,7) >}
Apgn N By ={< 7;(0,4,0,5,0,5) >, < y;(0,7,0,9,0,9) >}

Consider, 7={¢,X,Agn, Bun, AunUBgn, Agn N Brn} is a HN topology. After taking com-

plements,
7={X,0,A% N, BG 5 (An U Byn)©,(Aun N Bun )¢} . Where,

AG Ny ={< 2;(0,4,0,6,0,4) >, < y;(0,7,0,3,0,7) >}

(Apn UBgn)© ={< 2;(0,4,0,6,0,5

( ( )
By ={< £;(0,5,0,5,0,5) >, < 4;(0,9,0,1,0,9) >}

( >, < y;(0,7,0,3,0,9) >}

( ( )

)

)

)

(Apn NBpn)¢ ={< 2;(0,5,0,5,0,4) >, < y;(0,9,0,1,0,7) >}
HNcl(Agy) =X

HNcl(Byy) =X
A%N N BIC{N :{< x; (0747 0767 075) >, <Y (0777 0737 079) >}
HNcl(Agny N Bpn) =(Agn U BHN)C
HNCZ(AHN N BHN) QHNCZ(AHN) N HNCZ(BHN).
Definition 3.9. Let Ay y be a subset of a heptagonal neutrosophic topological space (N(X),7).

A point x€ A% is said to be an exterior point of A if there exists an open set U containing
p HN p

x such that, Ue A% . It is denoted by HNext(Ayy) and defined as:
HNext(AHN):{U B;BCT1,Be X — A}
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Theorem 3.10. If X be a set. Let (N(X),7) is a HN topological space over X and
Aun,Bgn EN(X) then

HNext(p)=X

HNext(X)=¢

HNeat(Apn )CAC =X-Ayn for any Agn C X
AN € Byn = HNext(Bgn )SHNext(Agn)
HNint(Agn )SHNext(HNext(Apn))

HNext(Apn U By )=HNext(Agn )VHNext(Bpn )
HNext(Agn N By )=HNext(Agn )UHNext(Byn )

NS oW e

Proof: i) HNext(¢)=HNint(X-¢)=X.
i) HNext(X)=HNint(X-X)=¢.
iii) HNext(Ayn)=int(A% )< A% . Since HNint(Agn)C Apn.
iv) If Agy € Bun, Then, HNext(Bpyy)=HNint(B$ ) Also we know that, Ayny C Byy =
BS y C AG y.Also, HNint(BY ) CHNint (A )
(i) implies, HNint( By x)=HNint(B ) CHNint(A% ) CHNext(Apn)
= HNint(Byy)CHNint(Ag )
v) From(iii), HNext(Axn)C AG N
HNint (A ) CHNext(HNext(Agy))
HNint (A% ) CHNext(HNext(Agy))
HNint(Apny)CHNext(HNext(Agn))
vi) HNext(Agn U Byy) =HNint(Agy U Bgy)©
=HNint(A% x N BSy)
=HNint (A% )N HNint(B$ y)
HNext(Agn U Byn)=HNext(Ayxn)NHNext (B )
vii) HNext(Agy N Bgy) =HNint(Agn N Bay)©
=HNint(A% y U B )
=HNint(A% y)UHNint(B§ y)
HNext(Agn N Bgn)=HNext(Agy)UHNext(Bgy)

Definition 3.11. Let Agy be a subset of a heptagonal neutrosophic topological space X and
a point x€X is said to be boundary point of Ay if each open set containing at x intersects
both Ayy and A%N. It is denoted by HNFr(Agy) and defined as:

HNFr(Apn)= HNcl(Agn)HNcl(Agn)C or
HNFr(Apn)= HNcl(Agn)-HNint(Agy) or
HNFr(Agn)= X-{HNint(Agn)JHNext(Agn)}
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Remark: The boundary point is also known as boundary point. the set of all boundary
point of a set Agyy is called the boundary of Agy or the boundary of Ay, which is de-
noted by HNfr(Agy). Since by the definition, each boundary point of Apy is also a boun-
dary point of A%N ad vice versa, so the boundary of Apy is same as that of A%N , i.e.
HNfr(Ayn)=HNfr(AS ).

Theorem 3.12. If Agn is a subset of a HN topological space over X and then the following
statements of boundary holds:

HNcl(X-Apn )=X-HNint(Agn)

HNfr(Agn)=HNcl(Agn )N HNint(X-Agn)

HNfr(Apn) is closed

HNfr(Agn )=HNfr(X-Agn)

HNfr(Agn )N HNint(Agn)=¢

HNfr(HNint(Agn))C HNfr(Agn)

(HNfr(Agn))¢ =HNext(Agy )JUHNint(Apn )

HNcl(Agn )=HNint(Agn )J HNfr(Aun)

®© N ot W=

Proof: i) let x€¢ HNcl(X-Agy) then x is the closure of X-Apgy. Then for every Ue 7 with
x€U, we have that; UN(X-Apgn)=¢.

So there does not exist a open neighborhood of x that is fully contained in Agy. This x¢
HNint(Agy) i.e., x€(X- HNint(Agy)) so, HNcl(X-Apn)CX-HNint(Agy)

Now, let x€(X- HNint(Agn)). Then x¢ HNint(Agn). So for ever open neighborhood U of
x, we have that U ¢ Agn. So UN(X-Apgn)#0 for every open neighborhood U of x.Thus
x€HNcl(X-Apgn) so HNcl(X-Apn) OX-HNint(Agn)

Therefore, HNcl(X-Agn)=X-HNint(Axn)

ii) by definition we have HNfr(Ayn)=HNcl(Agn)NHNint(Angn)

Or equivalently, HNfr(Agn)=HNcl(Agy)N(X- HNint(Agn)

From(i), HNfr(Agn)=HNcl(Agn)NHNcl(X-Apgn)

iii) from2 HNfr(Apyx) can be written as as intersection of two closed sets and so HNfr(Agy)
is closed.

iv) From(ii), HNfr(Agn)=HNcl(Agn)N HNcl(X-Agy) Since, X-(X-Agn)=Apnn, also bt
the proposition that: HNfr(X-Agny)=HNcl(X-Agy)N HNcl(X-(X-Agy)) HNfr(X-Agy)=
HNcl(X-Agn)N HNcl(Anw)

Comparing, = HNfr(Ayy)=HNir(X-Apy).

v) and vi) is obvious

vii) Agn € N(X).Then,

(HNfr(Agn))¢=(HNcl(Ayn)NHNfr(Agn))©

(HNfr(Agn))¢=(HNcl(Agn)) UHNfr(Agn))©
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(HNfr(Agn))¢=(HNcl(Agn))CUHNint (Agy))©
(HNfr(Agn))¢=(HNext(Agn))UHNfr(Agy)).

viii) Agny € N(X).Then, by definition and remark
HNint(Agn)UHNfr(Agy)=HNint(Agn)U(HNcl(Agn)HNfr(Agy))
HNint(Agn)UHNfr(Agny)=HNint(Agn)U(HNcl(Agy)N(HNint (A y )UHNfr(Agy))
HNint(Agy)UHNfr(Agy)=HNcl(Ag N )N (HNint (A gy )UHNint(Azy))©
HNint(Apn)UHNfr(Ap )
HNint(Agn)UHNfr(Agn)

4. Applications of Heptagonal Neutrosophic Topology

Definition 4.1. Let Xy and Yy are the non-void sets and f: Xy — Ygn be a function,

then

1. If Agn={{z, [payn(T), 04,5 (@), wa,y(@)]);x € Xgn} is a HN set in Xgy, then the
image of Agn under f(Apy) is denoted by,
FCArN)={y, [f (pann ), Floayn W), fwapy W)]);y € Yan}-

2. If Bun={(z, [payn (@), 048N (z),wa,y(@)]);z € Xpn} is a HN set in Xpn, then the

inverse-image of By under f~!(Byy) is denoted by,
fﬁl(BHN):{<x7 [fil(pAHN (x))a f71<O—AHN (:L')), fﬁl(wAHN (x))]>7 HAES XHN}'

Definition 4.2. A map f: Xgy — Ygyn is called as heptagonal neutosophic continuous
function if the inverse image f~'(Apgn) of each heptagonal neutosophic open set Ay is the

heptagonal neutrosophic open in Xgy.

Definition 4.3. A map f: Xgy — Ypun is called as heptagonal neutosophic continuous
function if the inverse image f *1(AH ~) of each heptagonal neutrosophic closed set Apy is the

heptagonal neutrosophic closed in Xy

Theorem 4.4. Let X and Y be a set. Let Ayn {Ann, i€ I} be heptagonal neutrosophic set in
Xun and Let Byn {Bun, i€ I} be heptagonal neutrosophic set in Yun anf f: Xgny — Yun.
Then,

Ann, € Aun, <= f(Aan,) C f(Ann,)
Bun, € Bun, <= ' (Bun,) € f~'(Bun,)
Apn C f7Yf(Aun)) and if f is injective, then Aun=Ff"'(f(Aun))
fH(f(Bun)) € Bun and if f is surjective, then f~'(f(Bun)) = Bun
S~HUBgnN,)=Uf"1(Buny,) and f~'(NBun,)=Nf""(Bun,)
fTHUARN)=Uf " (Aun,) and [N NArN,) S 0f Y (Amn) and if f s
injective, then f~Y(NApn,)=Nf"1(Aun,)
7. [ (lun)=1lgn and f~'(0pN)=0nn
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8. f(lun)=1lun and f(Oun)=0mnN if f is injective.

Proof: The proof is obvious from the basic properties.

Example 4.5. Let Xgny={z,y} and Yyny={z,y}and Byn,Cun, Dy €N(X) then,
Brny ={{z;(0,96,0,65,0,73,0,75, 0,83, 0,56, 0,54), (0,75, 0,95, 0,45, 0,38, 0,79, 0,57,
0,13), (0,59, 0,36, 0,68, 0,47, 0,36, 0,95, 0,44)), (y; (0,38,0,69, 0,88, 0,98, 0,77,
0,36, 0,98), (0,32,0,72, 0,42, 0,62, 0,90, 0,22, 0,62), (0,42, 0,52, 0,62, 0,72, 0,36,
0,72,0,61))}
Cun ={(x;(0,73,0,74,0,96, 0,34, 0,85, 0,89, 0,64), (0,46, 0,35, 0,25, 0,96, 0,36, 0,56,
0,16), (0,84, 0,85,0,37,0,57,0,67,0,22,0,10) >, (y; (0,76, 0,72,0,78, 0,62, 0,92,
0,56, 0,88), (0,38, 0,98, 0,22, 0,32, 0,54, 0,64, 0,31), (0,86, 0,96, 0,52, 0,22, 0,41,
0,51,0,32))}
Dyn ={(z;(0,5,0,5,0,5,0,5,0,5,0,5,0,5), (0,5,0,5,0,5,0,5,0,5,0,5,0,5), (0,5, 0,5, 0,5,
0,5,0,5,0,5,0,5)), (y; (0,9,0,9,0,9,0,9,0,9,0,9,0,9), (0,9,0,9,0,9,0,9,0,9, 0,9,
0,9), (0,9,0,9,0,9,0,9,0,9,0,9,0,9))}
By definition 2.10:, We get
Brx ={((0,72,0,57,0,55)), (0,72, 0,54, 0,57)) }
Crn ={((0,74,0,44,0,52)), ((0,75,0,48,0,53))}
Dun ={(;(0,5,0,5,0,5)), (4;(0,9,0,9,0,9)) }
Then the family Egn={0ngn, lgn, Bgn} is a heptagonal neutrosophic topology on Xy and
Fun={0gn,1gn,Cun} is a heptagonal neutrosophic topology on Yz .
Thus (Xgn, Ban) and (Yan, Cgy) are heptagonal neutrosophic toplogical spaces.
Define f: (Xgn, Bun) — (Yun,Cun) as f(x)=y, f(y)=x and f(z)=z.
Then, f is heptagonal neutrosophic continuous function.

Theorem 4.6. Let f:Xyn — Yun be a single valued HN function, whereXgyn and Ygn are

HN topological spaces. Then the following statements are equivalent:

1. The function f is HN continuous.

2. The inverse image of each HN open set in Yz is HN open in Xgy.
Proof: (i)=(ii):
Firstly, assume that f: Xgny — Ygn is HN continuous. Let Ay be HN open in Ygy. Then
A% ~ is HN closed in Yz . Since Yy is HN continuous f _I(Ag ~) is HN closed in Xpn. But
fHAGy)=X-f"Y(Bpuy). Thus Xyn — f~1(Bun) is HN closed in Xy x and we have that
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f Y (Apy) is HN open in X. Therefore, (i)==(ii).

(il))=(i):

Conversely, we assume that the inverse image of each HN open set in Yyy is HN open in
Xgn. Let Bgny be any HN closed set in Ygn. Then BgN is HN open in V. By our as-
sumption, f~1(B$ ) is HN open in Xpyy. But then, f~Y(BY\)=Xun — f~1(Bun). Then
Xpn — f~Y(Bgy) is HN open in Xgy and also f~1(Bpyy) is HN closed in X . Therefore f

is HN continuous. Hence, (ii)==-(i). Therefore (i) and(ii) are equivalent.

Theorem 4.7. A mapping [ Xgn — Yun is heptagonal neutrosophic continuous iff the
inverse image of every heptagonal neutrosophic closed set in Yy is heptagonal neutrosophic
closed in Xgn.
Proof: Firstly we assume that f is a HN continuous. Let Ay y be a heptagonal neutrosophic
closed set in Yz . Then Ag N is open in Yy . By our assumption, f is HN continuous function,
f~1(Agn) is HN open in Xy y. But then, f’l(AgN):XHN — Y (Agn).

Therefore, f~!(Ayy) is heptagonal neutrosophic closed in X g .

Conversely, assume the pre image of every heptagonal neutrosophic closed set in Yy is hep-
tagonal neutrosophic closed in Xgpy. Let By be a HN open set in Yy, then Bg]\/ is HN
closed in Yy . By hypothesis that, f_l(BgN):XHN — f~Y(Bpyy) is HN closed in Xgy and
so f~Y(Bgy) is HN open in Xp .

Therefore, f is heptagonal neutrosophic continuous.

Theorem 4.8. A mapping :Xgn — Ygn is heptagonal neutrosophic continuous if and only
if f(HNcl(Agn))CHNcl(f(Aun)) for every subset Apn of Xun. Proof: Firstly. We assume
that f is HN continuous. Let Ay be any subset of X . Then HNcl(f(Axn)) is a HN closed
set in Xy . Since by our assumption f is HN continuous, f~*(HNcl(f(Agn))) is HN closed
in Xgn and it contains Agn. By the definition of HN closure, HNcl(Ag ) is the intersection
of all HN closed sets containing Agx. Therefore, HNcl(Agn)C f~Y(HNcl(f(Aun))).

Therefore, f(HNcl(Axn))C(HNcl(f(Auan))).

Conversely, assume that f(HNcl(Agn))C(HNcl(f(Agn))). Let By is HN closed in Yiy,
f(HNcl(f~1(Byn)))CHNcl(Bgy). Thus we have, HNcl(f~1(Byy)) € f("'HNcl(Bgn))=

f~1(Bgn). But we know that f~!(Byy) CHNcl(f~!(Byy)). Which then implies that,
HNcl(f~1(Bgn))=f"'(Byn). Therefore f~1(Byy) is HN closed set in Xyy for every HN

closed set By in Ygn.Then by the definition of HN continuity function,

f is heptagonal neutrosophic continuous.

Theorem 4.9. Let (X,7x) and (Y,7y) be a heptagonal neutrosopic topological space and let

f:Xgn — YN be the mapping. Then the following statements are equivalent.
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1. fis HN continuous map.

2. For each subset Ay C Xpy, we have f(A) C m

3. For every HN closed subset Byy C Y, then the set f~!(Byy) is HN closed in Xpy.
4. For each x€¢ Xpyn and each Byy € 7y containing f(x), there is some Uy € Tx

containing x and such that f(Ug) C Bun.

Proof: We prove the above statements as follows: (i) implies (ii), (ii) implies (iii), (iii) implies
(iv) and finally (i) implies (iv).

(i)=(ii): Assume that f is a HN continuous mapping. Let Ay C Xgn be a subset. For each
x€ Ay we have to show that f(x)e f(Apy). Fix for such x and letting Byy € 7y be any
HN open subset containing f(x). Since by oue assumption, f is HN continuous, the subset
Ugn=f"1(Bgn) is an HN open subsets that contains the element x. Note that Ugy N AN #
@, therefore there exists yé Agny Nugyn and f(y)€ By N f(Ann). Since every HN open

subset containing f(x) intersects (A ) nontrivially,

f(A)HN) € f(Aun).
(ii)=>(iii): Assume that for subset Agy C Xgn, we have f(A) C f(A). Let Byn C Yun
be a HN closed subset and let Agy=f"1(Byxy). We need to show that Apn=AgxN(more

specifically that Agn C Apgn, the opposite containment is always true). So fix that x€ Agy.
Then,

f(x)e f(A)HN) C f(Agn) € Bun=Bun.
That is, f(x)€ Byn. Or in other words x€ f—1(Byny)=Agn as required.
(iii)=>(iv): Assume that, for every HN closed subset Byy C Ygy, then the set f~1(Bpyy) is
HN closed in Xpn. Suppose the pre-images of HN closed sets are HN closed. Fix x€ Xpy,
and an HN open set Byy € 7y containing f(x). Then Yy — By is HN closed and hence
fY(Yun — Bun) a HN closed sunset of Xy by our assumption and it does not contains
x. But then the complement of this set, Xgyy — f*I(YHN — Bpn), is the HN open and does

contains x. So let us fix the HN open set Uy such that,
x€ Unn € Xun — ' (Yun — Ban)-
Then we have, f(Ugn) C f(Xan — f ' (Yun — Ban)=f(Xun) — (Yan — Bun) € Bun,
f(Ugn) € Byn as required.

(i)=(iv):Assuming that, f is HN continuous map. Let x€ Xpyy and let By € 7y
containing f(x). Then the set Uygn=f"'(Bpy) is a HN open subset containing x.
Conversely, assume that (iv) holds. Let Byx € 7y and let x€ f~1(Byy). Then f(x)€ By y and
by the hypothesis there exists some Uy, € Ty containing x and such that f(Ugn,) C Bgn-.

Thus Ugn, C f~Y(Bgn). It follows that f_l(BHN):Umeffl(BHN) Unn,, which is then the

element of 7x.
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Theorem 4.10. A mapping f: Xy — Yyn is heptagonal neutrosophic open function if
and only if f(HNint(Agy))CHNint(f(Agy)) for every subset Agny of Xpn. Proof: Firstly
we assume that, f: Xyxy — Ygyun is heptagonal neutrosophic open function and Agy be a
heptagonal neutosophic subset of Xy . Clearly we can see that HNint(Ay ) is an HN open
set in Xy and HNint(Agy) € Agn. Since by our assumption f is a HN open function, so
f(HNint(Agn)) is a HN open set in Xgn. And f(HNint(Agn))C f(Amn). Since each HN open
set is a HN open set and HNint(f(Agn)) is the largest HNopen set containing f(Agn), so
that HNint(f(Apn)) is the largest HN open set contained in f(Agy). Therefore ,

f(HNint(Agn))CHNint(f(Amn)) for each HN subset Agy of Xpn.

Conversely assume that, f(HNint(Agy))CHNint(f(Agn)) for every subset Agn of Xpgn. Let
By be an HN set in X g . Therefore, HNint(Bpyy)=Bgn. By the hypothesis we have that,
f(HNint(Bgn))CHNint(f(Bgn)). Which implies that f(By) CHNint(f(Bgr)). Also we have that
HNint(f(Bg))C f(Bg). Therefore f(By)=HNint(f(Bg)).That is, f(Bgy) is the HN open set
in Xpn. Hence for every HN open set in Xy, f(Bgn)is the HN open set in X . Therefore

f is the HN open function.
Example 4.11. Let XHN:{m,y} and Byn,Cyn,Dan EN(X) then,

By ={(z;(0,96,0,65,0,73,0,75,0,83,0,56,0,54), (0,75, 0,95, 0,45, 0,38, 0,79, 0,57,
0,13), (0,59, 0,36, 0,68,0,47, 0,36, 0,95, 0,44)), (y; (0,38, 0,69, 0,88, 0,98, 0,77,
0,36, 0,98), (0,32, 0,72,0,42, 0,62, 0,90, 0,22, 0,62), (0,42, 0,52, 0,62, 0,72, 0,36,
0,72,0,61))}

Crun ={(z;(0,73,0,74,0,96,0,34, 0,85, 0,89, 0,64), (0,46, 0,35, 0,25, 0,96, 0,36, 0,56,
0,16), (0,84, 0,85,0,37,0,57,0,67,0,22,0,10) >, (y; (0,76,0,72,0,78, 0,62, 0,92,
0,56, 0,88), (0,38, 0,98,0,22, 0,32, 0,54, 0,64, 0,31), (0,86, 0,96, 0,52, 0,22, 0,41,
0,51,0,32))}

Dun ={(z;(0,5,0,5,0,5,0,5,0,5,0,5,0,5), (0,5,0,5,0,5,0,5,0,5,0,5,0,5), (0,5,0,5, 0,5,
0,5,0,5,0,5,0,5)), (y: (0,9,0.,9,0,9,0,9,0,9,0,9, 0,9), (0,9,0,9, 0,9, 0,9, 0,9, 0,9,

0,9),(0,9,0,9,0,9,0,9,0,9,0,9,0,9)) }
By definition 2.10:, We get

By ={{(0,72,0,57,0,55)), (0,72, 0,54,0,57))}
Cun :{<(0>747 0,44, 0752»7 <(O7757 0,48, 0753)>}
Dun ={(;(0,5,0,5,0,5)), (y; (0,9,0,9,0,9)) }
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Then  the family Eyn={0gn,lan,Bun} , Fun={0un,lun,Cun}  and
Gun={0gn,1lgn,Dgn} . Thus (Xgn, Egn), (Xan, Fan), (Xun, Gan) are heptagonal neu-
trosophic topological spaces.

Define f: (Xgn, Egn) — (Xugn, Fan) as f(x)=y, {(y)=x and f(z)=z.

Define g : (Xpn, Fun) — (Xun,Gun) as g(x)=y, g(y)=z and g(z)=y.

clearly f and g are heptagonal neutrosophic continuous. But gof is not heptagonal neutrosophic
continuous. For 1-D is heptagonal neutrosophic closed in (Xgn, Ggn). f~ (g7 (1 — D)) is not

heptagonal neutrosophic closed in (X g, Exn). gof is not heptagonal neutrosophic continuous.

Theorem 4.12. A mapping f: Xy — Ygn is heptagonal neutrosophic bijective function.

Then the following statements are equivalent:

1. f is HN continuous function.
2. fis HN closed function.
3. fis HN open function.

Proof: (i)= (ii):
Firslty, assume that, f is HN continuous function, Let Apn be any arbitrary HN closed set in
Xin. Then A%N is an HN open set in Xgn. Since each HN open set is an HN open set, so
A% is the Hn open set in Xpy. Since f is a bijective function, so that f(A% )=f(Axn)C is
an HN open set in Xz . Hence f(Agn) is an HN closed set in X . Therefore, for each HN
closed set in Xy, then f(Agy) is a HN closed set in Xgy.
= f is HN closed function

(il)= (iii):
Firstly, assume that, f is HN closed function, Let By be any arbitrary HN closed set in
Xyn. Then BIC{N is an HN closed set in Xgpy. Since f is a HN closed function, so that
f(BgN):f(BHN)C is an HN closed set in Xpy. Hence f(Bpy) is an HN open set in Xpgy.
Therefore, for each HN open set in Xy, then f(Agy) is a HN open set in Xy
= f is HN open function.

(iil)=(i):
Firstly, assume that, f is a HN open function. Let C'yy be any arbitrary HN open set in Yy .
Then Cyy is an HN open set in Yy . Since each HN open set is an HN open set, so Cypy is
the HN open set in Y. Since f is a bijective function, so that f~!(Cyy) is an HN open set
in Y. Again since each HN open set is an HN open set, so f~!(Cyy) is the HN open set in
Yun. Therefore, for each HN closed set in Yz, then f~1((Agn)) is a HN open set in Ypy.

= { is HN continuous function.
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Example 4.13. Let Hyn={x,v}, Agn, Bgn and Cyy €N(X) are defined as follows,

Apn ={(x;(0,72,0,41,0,35,0,81,0,77,0,73,0,77), (0,83, 0,88, 0,93, 0,99, 0,96, 0,90,
0,94), (0,86,0,99,0,97,0,93,0,94, 0,91, 0,86)), (y; (0,91, 0,32, 0,56, 0,48, 0,81,
0,72,0,67), (0,78,0,83,0,21, 0,38, 0,56, 0,33, 0,98), (0,36, 0,86, 0,96, 0,32, 0,44,
0,56, 0,72))}

B ={(z;(0,96,0,65,0,73,0,75,0,83,0,56,0,54), (0,75,0,95, 0,45, 0,38, 0,79, 0,57,
0,13), (0,59,0,36, 0,68, 0,47, 0,36, 0,95, 0,44)), (y; (0,38, 0,69, 0,88, 0,98, 0,77,
0,36, 0,98), (0,32,0,72,0,42, 0,62, 0,90, 0,22, 0,62), (0,42, 0,52,0,62, 0 = 72, 0,36,
0,72,0,61))}

Crn ={(x;(0,73,0,74,0,96,0,34,0,85, 0,89, 0,64), (0,46, 0,35, 0,25, 0,96, 0,36, 0,56,
0,16), (0,84,0,85,0,37,0,57,0,67, 0,22, 0,10)), (y; (0,76,0,72,0,78,0,62, 0,92,
0,56,0,88), (0,38, 0,98, 0,22, 0,32, 0,54, 0,64, 0,31), (0,86, 0,96, 0,52, 0,22, 0,41,
0,51,0,32))}

Using De-neutosophication technique: (p +q+r+;+t+u+v), We get

Ann ={(2;(0,65,0,92,0,92)), (y; (0,64,0,58,0,60))}
Ban ={(x;(0,72,0,57,0,55)), (y; (0,72,0,54,0,57))}
Cun ={(x;(0,74,0,44,0,52)), (y; (0,75,0,48,0,53)) }

Then  the family Eygn={0gn,lun,Ann,Bon} and  Fgn={0gn,lgn,Cun}
are heptagonal neutrosophic topologies on X g .

Thus (Xgn, Egn) and (Xgn, Frn),are heptagonal neutrosophic topOlogical spaces.

Define f: (Xgn, Eun) — (Xun, Fun) as f(x)=y, f(y)=x and f(z)=x.

clearly f is heptagonal neutrosophic continuous. But f is not strongly heptagonal
neutrosophic continuous. Since,

Dpn={(z;(0,74,0,44,0,59)), (y; (0,5,0,48,0,53))} is an heptagonal neutrosophic open set in

(Xun, Fan), f~Y(Duy) is not heptagonal neutrosophic open in (Xgy, Egn).

5. Conclusions

In this current article, we have introduced heptagonal neutrosophic topology in neutrosophic
environments with the help of ranking technique of Heptagonal numbers. Also the Heptagonal
neutrosophic set operations are introduced with suitable examples. The Heptagonal neutro-

sophic interior and closure concepts are also explained to strengthen the HN topology. The
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theorems and properties of open sets and closed sets of HN topologies are explained with re-
lated examples. Further there is a scope to introduce continuous functions, connectedness and
compactness based on HN topological spaces. Additionally, Topological Spaces and Biparti-
te Graph are used in conjunction with the Heptagonal Intuitionistic Fuzzy Number (HIFN)
in [16] to solve the Intuitionistic Fuzzy Transportation Problems. Heptagonal Neutrosophic
topological spaces can also be used in place of topological spaces and Neutrosophic Heptago-
nal Numbers can be used as an alternative to HIFN to solve the Neutrosophic Transportation
Problems, which is one of the examples of applications of the concepts discussed in this article.
We have further planned to expand Multi Criteria Decision Making (MCDM) to discover or
select the best answer from the existing with the aid of Neutrosophic soft matrix.
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