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ABSTRACT. The notion of Digital Pentapartitioned Neutrosophic Set (DPNS) in B}D—Algebra (B}D—A) is
introduced in this work. A number of aspects of the concept of Digital Pentapartitioned Neutrosophic Topo-
logical Structures (DPNTSt's) in B}D—jl are presented, developed, and examined in this paper. In addition,
we present the characteristics of B?P-/i whose Digital Topological Structure (DTS) is generated by a family of
DPNS. In this article, the characteristics of the DPNTSt's of the inverse, Homomorphic image, Hausdorff

space,Compactness and €;-connectedness of BP-A are also covered.

1. Introduction

The research by Zadeh [45] is based on forming sets with the inclusion of degrees of mem-
bership which was proposed in 1965. The creation of fuzzy sets led to the formation of
Atanassov’s |6 intuitionistic fuzzy sets in 1986. In 2005, Florentin Smarandache [39] proposed
a neutrosophic set which is an extension of intuitionistic fuzzy sets based on three compo-
nents (t, f,7) = (truth, falsehood, indeterminacy). Surpati Pramanik and Rama Mallick [24]
put forward the Pentapartitioned Neutrosophic Set in the year 2020.

Following the footsteps of Rosenfeld’s |33] research, many mathematicians attempted to
merge various algebras under one umbrella. BCK and BCZ algebras were also studied for the

first time by Imai and Iseki [15] in 1966. The concept of BP algebra was first put forward by
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Sun Shin Ahn and Han [2]| in the year 2013. Xi [44] introduced algebras of BCK with fuzzy
sets in 1991. Akram etal [3| introduce the concept of fuzzy Kalgebra in 2010. Intuitionistic
fuzzy ideals of BCK algebras were investigated by Jun and Kim [18] in the year 2000.

Algebraic structures are important because they are applicable in many areas of life. For
related study, algebraic structures offer a mathematical representation. In neutrosophic set
theory, some study neutrosophic set theory. In 2015, Agboola and Davvaz |1| introduced
Neutrosophic BCK /BCI-algebras and discussed their basic characteristics. Jun et al. [20|first
proposed (f,y) neutrosophic subalgebras of BCK/BCZ-algebras in 2017. Many scholars have
developed a variety of set theories along with corresponding topological structures to resolve
the problem of uncertainty. Chang |7] proposed the concept of fuzzy topology for the first time
in 1968. Later, in 1976, Lowan etal. [23| put forth the concepts of fuzzy topological spaces
and fuzzy compactness. Shalini etal. [36], in 2019, were the first to introduce and construct
On Intuitionistic Fuzzy BP ideals in BP algebra. In 2024, Shalini and Sindhu [37] developed
fuzzy and intuitionistic fuzzy topological structures in BP algebra. Shalini and Sindhu [38|
introduced digital pentapartitioned neutrosophic sets in digital topological spaces in 2024.

The 1960’s saw the rise of Computer Image Analysis. Rosenfeld |35] proposed further ideas
on digital topology fuzzy sets which he claimed were first proposed in 1979. Known as the
Khalimsky Line or the digital line is the set of integers Z, equipped with the topology K
having 2n + 1, 2n, 2n — 1, n € Z as a subset and is represented by (Z, K). U is a subset of
K where z — 1 or  + 1 is contained in U, which is a set of integer values. let (Z2, K?) be the
topological product of two digital lines (Z, U). There is a smallest open set containing z, let’s
say U(x), for any point x € Z2.

In the digital plane, a set is referred to as closed if its corner points are even, while it
is considered open if its corner points are odd. Topological properties of rectangular shapes
determine plane topology in relation to Rosenfeld [34] fuzzy digital topology ideas. Would
7Z? = 7 x 7 and K? = K x K represent the bounded space. If so, the two sets are called the
digital plane. Neutrosophic digital topology, which extends digital topology using neutrosophic
sets, was introduced by R. Narmada Devi et all. [29] in 2022.

This theoretical paradigm has promising real-world applications. Among the domains in
which DPNTS can be applied are: Image Processing: By utilizing neutrosophic metrics to
improve digital image analysis, the structured partitioning provided by DPNTS can be used
for image segmentation and noise filtering applications. Decision Support Systems: When
making decisions in the face of uncertainty, where precise classifications are challenging, the
uncertainty and partial membership functions offer a natural framework. The algebraic struc-

ture can be utilized to create durable logic circuits that incorporate neutrosophic measures
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of uncertainty and supports digital logic operations. Examples showing how the neutrosophic
structure enhances performance and robustness are provided for each application area.
Certain digital pentapartitioned neutrosophic topological structures in B}D—}i are explored
thoroughly in this study. We examine certain characteristics of DPNTSt's in B?P—fi such as
super connectedness and their Hausdorff nature. Topological B}D-;l are studied under homo-
morphism quite thoroughly with digital pentapartitioned neutrosophic structures, specifically

in image and preimage simultaneously.

2. Preliminaries

Several basic concepts and examples that are essential to our work are given here.

Definition 2.1. Take X be an Universe of discourse. The condition of A as a Neutrosophic
Set (N'S) over X is given by:

A= {(a, Trj(a),Ing(a), Fa;(a)) :a € 5‘} ’

where Tr ; (a), Inj (a), Fa; are the values of truth-level, indeterminacy-level and falsity-level

respectively, and
Tri(a),In;(a), Faz €[0,1] such that 0<Tr;(a)+Ini(a)+Fay; <3, Vac X,

Definition 2.2. Take X be an Universe of discourse. The condition of A as a Pentapartitioned

Neutrosophic Set (PN'S) over )A( is given by:

A={(a,Tr(a),Coy(a), Ig4(a),Un (), Fas(a) sa € X },

where Tr ; (a), Coj (a), Ig; (a), Unj (a), Fa  are the values of truth-level, Contradiction-level,

ignorance - level, unknown-level and falsity-level respectively, and
Trj(a),Co4(a),Igi(a),Uni(a), Fay € [0,1] such that 0 < T7r;(a)+Coi(a)+Ig i(a)+Un i(a)+Fa (a) <3, Vo

Definition 2.3. The absolute PN'S (1,5) and the null PN'S (0,5.) over a fixed set X are
defined as follows: The Pentapartitioned Neutrosophic Set (PN'S's) (0p5.5) and (154.g) are
defined by

O'P./VS = <p70a0a 17 17 1>’ 17D/§[S = <Q7 1> 170707O> .

Definition 2.4. Consider a nonmemty set W If the following criteria are met, an )2 collec-
tion of Pentapartitioned Neutrosophic Topological Space (PN'TS) in W is referred to as a
pentapartitioned neutrosophic topology (PA'T) on W:
() Opjrs: lpirs € X, )
(ii) If P,Q € X, then PNQ € X,
(iii) If B € X for all i € I, then|J;., P € X.
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A pentapartitioned neutrosophic topological space (PNTS) is known as the pair ( W,)A( ).
A pentapartitioned neutrosophic closed set (PANCS) is the complement of each open penta-
partitioned neutrosophic set (PN OS), and each element of )A( is referred to as an )A( -open or
PNOS. A topology is considered discrete if it comprises every pentapartitioned neutrosophic

subset of W, and indiscrete if its elements consist of only 055 and 155.s.

Definition 2.5. A Digital Neutrosophic Set (DA'S) A is defined an object as Tr;(a), In;(a),
Fa ;(a) where Tr ;(a), In j(a), Fa ;(a) are functions mapping rectangular arrays of integer co-
ordinate points Z to the interval [0, 1]. These functions represent the truth-level, indeterminacy-

level, and falsity-level respectively, such that
0<Tri(a)+Ini(a)+ Fas(a) <3, VYaclZ

Definition 2.6. The absolute Digital Neutrosophic Set (DN'S) (1p4.s) and the null DN'S
(0p,irs) over a fixed set 7 are defined as follows: (DN'S's) (0p,irs) and (154.g) are defined by

ODNS = <pa0a07 1> ) 1’Dj§[$ = <Q7 1, 17O> .

Definition 2.7. Let Z be represent integer coordinate points arranged as rectangular arrays.
A Digital Neutrosophic Topology (DN'T) on 7 is defined as a collection 15 of N'S's within Z
that fulfills the following conditions:
(1) Opjirs> Ipjirs are elements of 15,
(ii) For any 21,22 € b = 71 N7y € 5,
(iii) The union |JZ; belongs to 15, for any arbitrary family {Z; : i € I} C D.

Definition 2.8. For a set F' and digital topology b
o DN int(F) = J{Z : Fis a DNOS and Z C F},
e DN cl(F) =({Z: Zis a DNCS and Z D F}, respectively.

Definition 2.9. Let (22, bQ) be a digital plane. Then the following properties are hold:
(i) Even point m = (2n,2m) = cl(2n,2m) = {(2n,2m)},
(ii) Odd point m = 2n+1,2m+1) = cl(2n+1,2m + 1) = {(2n,2n + 1,2n + 2, 2m, 2m +
1,2m +2)},
(iii) Mixed point m = (2n + 1,2m) or (2n,2m + 1) = cl(2n,2m + 1) = {(2n x 2m,2m +
L2m+2)}cl(2n+1,2m) = {(2n,2n+ 1,2n + 2, 2n + 2 x 2m)}.

Definition 2.10. A Digital Pentapartitioned Neutrosophic Set (DPNS) is an entity of the

form

A= {(CI,TTA(CI%COA(C!)JQA(GI), Un,(q), Fay(a)) :q € ff} ,
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where T'r 5(q), Co;(q), 1g94(q), Un ;i(q) and Fa ;(q) are the mappings from rectangular arrays
of integer co-ordinate points 7 to [0,1]. These are referred to as the Truth membership, Con-
tradiction membership, Ignorance Membership, Unknown membership, and falsity membership

functions, respectively. For every q € Z it holds that
0<Tri(q)+Coi(q)+Ig;i(a) +Unj;(q) + Fay(q) <5, foreachq € Z.

Definition 2.11. The Digital Pentapartitioned Neutrosophic Set (DPNS's) (0ppyg) and
(1ppprs) are defined by

ODPWS = <p7010a 17 17 1>? 1'1)730./\/’3 = <q’ 1’ 1’0707O> '

Definition 2.12. Assume that L and M be the DPN'S’s. Then,
(i) Com(L) =
{Fa;,Un;,1—1g;,Coj,Tr}}is defined as the complement of a DP./\/'S(IOL),
(i) L C M iff Tri(q) < Trylq), Cop(q) < Coylq), Igi(a) > Igy(q), Unji(q) >
Uny,(q), Fai(q) > Fay(q),V (q) € Z
(iii) LNM = ((q), Try NTry, Cos NCoyy , Ig; VIgy, Unp VUny, Fa; V Fayy ),
(iv) LUM = ((q), Tr; VTry, Co; vV Coy , 1g; Ngy, Unj ANUny;, Faj A Fay, ),

Definition 2.13. Let DPA interior and DPA closure of H (Z, 15) are given by,
(i) DPNint(H) =\ J{Z: Z is a DPN'OS and Z C H},
(ii) DPN cl(H) = ({Z : Z is a DPNCS and Z D H}.

Definition 2.14. Let Z represent integer coordinate points arranged as rectangular arrays.
A DPN'T on Z is defined as a collection D of DPANS's within Z that fulfills the following
conditions:
(1) Oppprg and 155 are elements of D.
(ii) For any Zl, Zg € 15, their intersection Zl N Zg is also in 15
(iii) The union |JZ; belongs to D, for any arbitrary family {Z; |i € I} C D.
A DPNTS is the pair of (22, 152)
A DPN closed set is the complement of each DPN open set, and each member of 15 is
referred to as a la—open or DPN open set.
A topology is considered discrete if it comprises every DPN subset of Z, and indiscrete if

its elements consist of only 0\ ¢ and 1ppn s

Definition 2.15. A nonempty set X with a constant 0 and a binary operation * that satisfies

the subsequent requirements is called a BCK-Agebra (X, *,0):

(BCK 1) [(x#1) = (x*3)]* (3%9) =0,
(BCK 2) (x* (x+n))*1) =0,
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(BCK 3) rxr=0,
(BCK 4) 01 =0,
(BCK 5) t+9=0and y*xr =0 implies t =y, forall,lj,ge)of.

Definition 2.16. A nonempty set X with a constant 0 and a binary operation * that satisfies
the subsequent requirements is called a BCI—Algebm (X, *, 0)
(BCZ 1) [(x*v)* (¥ *3)]* (5 *v) =0,
(BCT 2) (x+(x*n))*y) =0,
(BCT 3) r*xr= 0,
(BCT 4) rxp=0and y*xr=0impliesr =1, for all ,p,3 € X.
Definition 2.17. A nonempty set X with a constant 0 and a binary operation * that satisfies
the subsequent requirements is called a d-filgebm (X )k, 0)
(d1) pxr=0,
(d2) 0%y =4,
(d3) r+n=0and y*xr=0 implies r = v, for all , p,3 € X.

Definition 2.18. A nonempty set X with a constant 0 and a binary operation * that satisfies
the subsequent requirements is called a B—filgebm (X , kK, O)

(B1) rxxr=0,

(B2) r+0=1,

(B3) (x#9)x3=rx[3%(0xy)] forallg,p € X.

Definition 2.19. A nonempty set X with a constant 0 and a binary operation * that satisfies
the subsequent requirements is called a BH-Algebra (X %, 0):

(BH 1) pxx=0,

(BH2) tx0=r,

(BH 3) r+9=0and n*r =0 implies r =y, for all , 1,3 € X.

Definition 2.20. A nonempty set X with a constant 0 and a binary operation * that satisfies
the subsequent requirements is called a BF-Algebra (X %, 0):

(BF 1) pxxr =0,

(BF2) t+0=rp,

(BF 3) 0 (xxn) =n*r, forallr,pe X.

Definition 2.21. Let X be a BCIC—Algebra with a constant 0 and a binary operator *. Then,
if the following is true, I € W is called a BCK-ideal of X:

(i) 0el,

(ii) p*qefandqefoépef, foreveryp,qe)%.
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Definition 2.22. A binary operation * and a nonempty set X is called a B%D—Algebm (X, *, O)
if the following hold:

(BP 1) pxx =0,

(Bip 2) px(xxn) =y,

(BP 3) (x+3)*(px3)=crx*vy, forallr,p,3 € X.

Definition 2.23. If a nonempty subset I of B%D—Algebra (X Sk, O) meets the following criteria,it
is considered a BP -ideal of X.

(i) 0 e,

(ii) r*1y € mathringl and vy Ef:>; S f, for all t,p € X.
Definition 2.24. If 0 xy € I for every r € I, then a B%D—ideal I ofa B?P—/i (X7 *, 0) is closed.

Definition 2.25. A fuzzy B%D-Subalgebm of X is defined as a fuzzy set Tr of a B%D—A (X, *, 0)
if the following subsequent conditions holds for any 1,y € X:

Tr(x+y) > min{Tr(x), Tr(n)}.

Definition 2.26. Let X be a B%J—ﬁ. A fuzzy set Tr of X is called a fuzzy B%D—ideal of X if
the following subsequent condition holds for any z, 1y € X:

(i) Tr(0) > Tr(x),

(ii) Tr(x) = min{Tr(x ), Tr(n)}.

Definition 2.27. An intuitionistic fuzzy set A = (r, Tr(z), Fa(z)|r € X) in a BP-A X is said
to be an intuitionistic fuzzy BP-Subalgebra of X. Then following subsequent condition holds
for all r,py € X:

(i) Tri(x *v) > min{Tr 4(x), Tr 4(y)},

(ii) Fa;(r+v) <max{Fa,(x),Fa;n)}.

Definition 2.28. Let A be the intuitionistic fuzzy set of a B%?-A. An intuitionistic fuzzy
BP-ideal of X is defined as follows:
(i) Tri(0) > Tr;(x), Fai(0) < Fa,(x),
(i) T'r 4(x) = min{Tr 4(x *9), T7 4(v)},
(i) Fay(r) <max{Fa;(r+v),Fa,(y)}, Vr,yeX.

Definition 2.29. Assume that D = <g,frb(;), Ionb(;), ﬁab(g);; S X) be a neutrosophic set
over X. Then, the following is true, D is referred to as a neutrosophic BP-A (N —B?—/i):
(i) Trp(x) > min{Trp(x +v), Trpv)},
(ii) Inp(r) < max{Inp(r+1v),Inp ()},
(iii) ﬁaﬁ(;) < max{Foaf)(}: * n),ﬁaﬁ(n)},Where LyeX.
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Definition 2.30. A pentapartitioned neutrosophic
set D = {(;,frb(;),dob(;),fgb(;),Uenf)(x),Foaﬁ(;);x € X)} over a BP-A X is said to be
(PN- —B?—ideal) if and only if the following inequalities hold:
(1) fr,ﬁ(@) > T (x) & Trp(x) > min{Trp(x+9), Trp(0)}, ey € X,

(i) Cop(0) > Cop(w) & Cop(r) < max{Cop(r +v),Cop(n)}, Vrye X,
(iii) IgD(O) > Tgp(x) & Tgp(r) < max{Igp(x+v),Igp(n)}, Vrpe X,

) Unp(0) > Unp(x) & Unp(x) < max{Unp(x ), Unp(n)}, Ve X,
(ili) Fap(0) > Fap(r) & Fap(r) < max{Fap(r+y), Fap(n)}, VeyeX,

(iii

Definition 2.31. Assume that D — {(;,frf)(p),é’olo)(x),fgl)( ) UnD( ) FaD( )ix € X)} be
a PN'S over X. Then, the follwoing is true, D is referred to as a PN- BP A:
(i) T7p(x) > min{Tr(x %), Irp(n)}, Ve e X,
(ii) Cop(x) < max{Cop(x*v),Cop(n)}, Vi,ye X,
(i) IgD(r) < max{Igy(r+v),Ig5(n)}, VryeX,
) Unp(x) < max{Unp(x+),Unp(n)}, Veye X,
(iii) Fap(r) < max{Fap(r*v),Fay(n)}, Vr,pe X,

(iii

Definition 2.32. Let X, be a topology on BP and let BP (H, *, 0) be a BP -Algebra.
Let X, be a topology on X and let P be an PN'S in BP Next, an induced PN'T on P is
a set or famlly of PN subsets of P that are defined as xp = {PN&E}: £ €x 5p and are the
intersection with P and PANOS’s in BP . Next, the pair (P, xp) is referred to as an induced
topological space or PN subspace of (Bai’ , xp) and xp is called PN induced topology on P

or relative topology.

3. Digital Pentapartitioned Neutrosophic Topological Structures (DPNTS)in BP-A

BC/C/BCI—/OX, d—/i, B”H—/i, and BF-A are the examples of basic algebras that need the
definition of DPNS-BP-A before proceeding to this section. Given that BP-A is an extension
of the basic algebras listed above. Next, explain the concept of DPN- _BP-A.

Definition 3.1. Let Z be represent integer coordinate points arranged as rectangular arrays.
A DPN'T on 7 is defined as a collection D of PA'S's within Z that fulfills the following
conditions:
(1) Oppprg and 1y A\ e elements of D.
(ii) For any Zl, ZQ S D their mtersectlon Zl N Zg is also in D
(iii) The union |J Z; belongs to D for any arbitrary family {Z;/i € I} C D.

Definition 3.2. DPN-BCK/BCI-A: Let DPNS be an entity of the format A =
{a,flsrg(a),cc"oji(a),fgg(a),Unﬁ(a),}ﬁaj(a)} where frA,CD’OA,IDg/;,UEnA,FDaA are the map-

pings from rectangular arrays of integer co-ordinate points Z to [0, 1]. These are referred
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to as the Truth level, Contradiction level, Ignorance level, Unknown level and falsity level
functions, respectively. For every a € Z it holds that 0 < fr;l + 63012; + Iog/; + Uon/; + faA <5
for each a € Z. Let A= {a,T7r (a),Co;(a),Ig;(a),Un(a),Fa(a) : a € Z} be a DPN'S

o o o 22 o
over Z. A DPN BCK/BCZ-Algebra on Z is defined as a collection D of DPNS's within Z
that fulfills the following conditions:

(i) Igrg(a) > min{T7r ;(a * b * c),iﬁrg(t)}
(ii) Coj(a) > min{Co (a*bxc),Co(c)}
(iii) Tg;(a) < max{Ig;(axbxc),Ig;(c)}
(iv) Un j(a) < max{Un j(a*b*c),Un;(c)}
(v) Fa(a) < max{Fa;(axbxc), Fai(c)}

Example 3.3. Let U = {i,2} x {i,2} as the Universal Sets in the digital plane 152.

Consider all subsets of U is defined by B = {(i,1),(1,2),(2,1),(2,2)} as an rectangular
arrays of integer co-ordinate points of 72. Therefore (22, 152) is the DTS.

Let consider the PN partitions of B is defined by A= {P1 < 0.8,0.7,0.4,0.1,0.2 >,ﬁ2 <
0.8,0.7,0.3,0.6,0.7 >, P3 < 0.5,0.4,0.2,0.3,0.3 >, P < 0.4,0.3,0.2,0.3,0.3 >}

Let consider the (g, *,0) be a non empty set with the following cayley table:

Q0| ||
ola|lc|n|n

o |lc|a|o| *
o |lc|a |00

o0 |Q|a

TABLE 1. Cayley table of BCK/BCI-A.

Where ¢ = {o,a,b,c}, apply the conditions of BCIC/BCI—%OI7 then (r,*,0) is a
BCK/BCT — Algebra. Define frg(;), CQ'OA(;), IQgA(x), UonA(;), Foazl(x) as follows:

08 ifr=a
Tri(x) =<{o5 ifr=h
0.4 if r=c¢
0.7 if r=a
dog(?) =404 ifr=0
03 ifr=c¢
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04 if r=a
fg;ﬁ(?) =2%03 ifr=6b

0.2 if r=c¢
01 ifr=a
Ugng(;) =406 ifr=50
CE if t=0
(o.z if r=a

F?af;(?): o7 if r=0

0.3 if r=¢

o, 22 o o
Then ((Z2,D ), *,0) denotes the DPN — BCK/BCI — Algebra of Z* over U.

Definition 3.4. DPN-d-A: Let DPNS be an entity of the format A =
{a, 'Zgrji(a), doA(a), Icgﬁ(a), Uenﬁ(a), Fca;‘(a)} where ’frﬁ, CD’OA, Iggjl, Ufnﬁ, Fj(u are the map-
pings from rectangular arrays of integer co-ordinate points 7 to [0, 1]. These are referred
to as the Truth level, Contradiction level, Ignorance level, Unknown level and falsity level
functions, respectively. For every a € Z it holds that 0 < frA + CO'OA + Iogg + Uonj;i + Fgaﬁ <5
for each a € Z. Let A = {a, fr;x( ) CQ'OA( ), ng( ) UnA( a), FaA( a) : a € Z} be a DPN'S
over Z. A DPN d- Algebra on Z is defined as a collection D of DPN'S's within Z that fulfills

the following conditions:

n{TrA(a),fZgr;‘(b)}
in{Co(a), doA(b)}

(i) Tr j(a+b) > mi
b) > mi
max{lg 4(a),Tg;(b)}

(ii) Co(ax

(iii) Ig;(a*b)
(iv) UnA( axb
(v) Fo’aﬁ(a* b

IA IV IV

IN

)
) < max{Un (a), Un(b)}
) < X{FaA(a),FaA( )}
Example 3.5. Let U = {i,2} x {i,2} as the Universal Sets in the digital plane 152.
Consider all subsets of U is defined by B = {(i,1),(1,2),(2,1),(2,2)} as an rectangular
arrays of integer co-ordinate points of Z2. Therefore (22, 152) is the DTS.
Let consider the PN partitions of B is defined by A = {P, < 0.8,0.7,0.3,0.1,0.1 >, P, <
0.7,0.6,0.3,0.1,0.1 >, ]53 < 0.7,0.6,0.1,0.2,0.4 >,]54 < 0.6,0.4,0.1,0.2,0.4 >}.
Let consider the (x,*,0) be a non empty set with the following cayley table:
Where ¢ = {0,1, 2,3}, apply the conditions of d-A, then (r,%,0) is a d-Algebra.
Define 77 4(r), Co 4 (x), Ig 4(x), Un 4(x), Fa 4(x) as follows:
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xlo|l1]2]3
00|00 ]|O
11001
2121210]|0
3/3[3]2]0

TABLE 2. Cayley table of d—folalgebra.

08 if r=1
fr;‘(g) =407 ifr=2
06 if r=3
(0.7 if r=1
CQ'OA“(?) 06 ifr=2
0.4 if r=3
0.3 if r=1

Ig;6) = {01 if p=2

o1 if r=3
0.2 if r=1
U]n,zg(lf) 01 if r=2
(0.1 if t=3
04 if r=1
ﬁag(?) o1 if r=2
o1 if r=3

\
~2

Then ((Z2,D ),*,0)) denotes DPN — d — Algebra of Z2 over U.

Note: In the above similar manner we can define and prove the BF — A. Since the conditions

of both d and BF — A’s are same.

Definition 3.6. DPN-BH-A: Let DPNS be an entity of the format A =
{a, frA(a), doA(a), IogA(a), Uon;l(a), F%ag(a)} where Igrg, dOA, IOgA, Ucng, F%ag are the map-
pings from rectangular arrays of integer co-ordinate points Z to [0, 1]. These are referred
to as the Truth level, Contradiction level, Ignorance level, Unknown level and falsity level
functions, respectively. For every a € Z it holds that 0 < fTA + CO'OA + IOgA + UonA + FoaA <5
for each a € Z. Let A = {a,Tr ;(a), Co;(a), Ig;(a),Un ;(a), Fa;(a) : a € Z} be a DPN'S over
Z. A DPN BH-Algebra on Z is defined as a collection D of DPN'S's within 7 that fulfills

the following conditions:
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(i) Tr 4(a) > min{Tr ;(a*b),Tr ;(b)}
(ii) Co ;(a) > min{Co ;(a* b), Co;(b)}
(iii) Ig;(a) < max{Ig;(axb),Ig;(b)}
() Uong(a) < maX{Uongi(a x b)), Uon/;(b)}
(1) Fai(a) < max{Fa;(axb), Fa(b)}

o o - 22
Example 3.7. Let U = {1,2} x {1,2} as the Universal Sets in the digital plane D .

Consider all subsets of U is defined by B = {(1, 1), (i,é), (2,1), (2,2)} as an rectangular
22

arrays of integer co-ordinate points of Z2. Therefore (22, D ) is the DTS.

Let consider the PN partitions of B is defined by A= {P1 < 0.7,0.6,0.2,0.1,0.1 >,]32 <

0.6,0.5,0.2,0.1,0.1 >, Py < 0.6,0.5,0.1,0.3,0.4 >,]54 < 0.5,0.1,0.1,0.3,0.4 >}.
Let consider (g, *,0) be a non empty set with the following cayley table:

Ol u|b|to
o|lo|tv|O0]| D
ujluj|ojo|o
vp|lov|v |0t
|| |ju|lo

TABLE 3. Cayley table of BH—Aalgebra.

Where ¢ = {o,u, 0,10}, apply the conditions of BH-A, then (r,%,0)is a B’H—/ilgebra.
Define TOTA(;), Co’o;l(;), Iogg(zc), Ugn;‘(zc), Fgag(x) as follows:

0.7 if r=u
Tri(t) ={06 ifr=v
o5 if r=1to
0.6 if r=u
CD'OA(?) =4qo05 if r=0v

01 if r=1o
0.2 ifr=u
Ig;0) = o1 if r=0v
01 if r=1o
0.3 ifr=u
Ugng(;) =101 ifr=0v

0.1 if r=1
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0.4 if r=u
FaA if r=0
if r=mw
Then ( '2 ),%,0)) denotes DPN — BH — Algebra of Z2 over U.

Definition 3.8. DPN-BP-A: Let DPN'S be an entity of the format A =
{a, fTA(a), é’oA(a), IOgA(a), Uong(a), Fgag(a)} where frfi, CO'OA, IOgA, Ueng, Fgag are the map-
pings from rectangular arrays of integer co-ordinate points Z to [0, 1]. These are referred
to as the Truth level, Contradiction level, Ignorance level, Unknown level and falsity level
functions, respectively. For every a € Z it holds that 0 < 727"14 + CO'OA + IOgA + UOnA + FoaAﬂ’ <5
for each a € Z. Let A = {a,T7 4(a), Co4(a), Ig ;(a), UnA( ) Fai(a):a € Z} bea DPN'S over
7. A DPN BP- Algebra on Z is defined as a collection D of DPN'S's within Z that fulfills

the following conditions:

(i) Tr;(a) > min{Tr (a*b), Tr;(b)}
(ii) Co ;(a) > min{Co ;(a* b), Co;(b)}
(iii) Ig ;(a) < max{Ig(a+b),Ig;(b)}
(iv) Un(a) < max{Un j(a*b),Un(b)}
(1) Fai(a) < max{Fa;(axb), Fa(b)}

Example 3.9. Let U = {i,2} x {i,2} as the Universal Sets in the digital plane 252.
Consider all subsets of U is defined by B = {(i,1),(i,2),(2,1),(2,2)} as an rectangular
arrays of integer co-ordinate points of Z2. Therefore (22, 152) is the DTS.
Let consider the PN partitions of B is defined by A= {P1 < 0.8,0.7,0.1,0.1,0.1 >,]—9’2 <
0.6,0.5,0.1,0.1,0.1 >, P; < 0.6,0.5,0.2,0.2,0.3 >, Py < 0.4,0.2,0.2,0.2,0.3 >}

Let consider (g, *,0) be a non empty set with the following cayley table:

a |l |T | o %
|l |T| o |0
Q| |0 T T
T O |« |la |
oOlTla|lala

TABLE 4. Cayley table of B%D—jl.

Where ¢ = {0, p, q,t}, apply the conditions of B%J—A, then (g, *,0) is a B%D—fi.
Define T ;(x), Co ;(x), Ig ;(x), Un 4(x), Fa ;(x) as follows:
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08 if r=p
Tri(r) =06 if r=q
0.4 if r=r¢
o7 if r=p

dog(?) =405 if rt=q

0.2 ifr=¢t
0.2 if r=p
fgg(lﬂ) =401 if r=q

01 if r=¢
0.2 if r=p
UO”,Z;(ZC) =4qo0a1 ifr=gq
o1 if r=¢
'0.3 if r=p
Fa;t) =01 if r=gq

0.1 ifr=¢t

Then ((Z2,D ), *,0)) denotes BP-A of 72 over U.

Definition 3.10. Let % be a digital pentapartitioned neutrosophic topology (DPNT) on

~

BP and let BP = ((Z2,D ), *,0)) be a BP-A. Let % be a DPNT on » and let P be a
DPNS in BP. Next, an induced digital pentapartitioned neutrosophic topology on ‘B is a set
or family of DPN'S subsets of ‘B that are defined as K = {Pne:ce %pr} and are the
intersection with 8 and DPNOS’s in BP. Next, the pair (B, %85?) is referred to as an induced
digital topological space or digital pentapartitioned neutrosophic subspace of (BP, A ) and
K is called digital pentapartitioned neutrosophic induced topology on ‘B or relative digital

topology.

Definition 3.11. Let (3?731, ») and (B%Dg, »#3) be two DPNTS's and let f : (8331, 1)
—>(B732, #3). Then, f is called digital pentapartitioned neutrosophic continuous if following

conditions hold:

(i) For each DPN'S, B € 50, f1(P) € 511.
(ii) For each DPN BP-subalgebra B € sy, £1(P) is a DPNBP- subalgebra € .

Definition 3.12. Let (3531, 1) and (B%’g, 22) be two DPNTS' [ and let (P, sap) and (Q, 2q)
be two digital pentapartitioned neutrosophic subspaces over (3771, 1) and (3732, »9). Let f
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be a mapping from (3371, 1) into (3332, »3), then f is a mapping from (B, sap) to (Q, sq) if
f(p) C Q.

Definition 3.13. Let f be a mapping from (B,sap) to (Q,sn). Then, f is relatively digital
pentapartitioned neutrosophic continuous if for every DPNOS, Tq in g, f71(Tq) NP €

Definition 3.14. Let f be a mapping from (P, »ap) to (Q,2q). Then, f is relatively digital
pentapartitioned neutrosophic open if for every DPNOS, xsp in sy, the image f(xp) € xp-

Theorem 3.15. Let (B, sa) to (Q,2q) be a digital pentapartitioned neutrosophic subspaces
of (3771, 1) and (3772, 23 ), where BP1 and BPy are BP — A. If f is a digital pentapartitioned
neutrosophic continuous function from BP1 to BPy and f(B) € Q. Then, { is relatively digital

pentapartitioned neutrosophic continuous function from P into Q.

Definition 3.16. Let (8331,%1) and (8%32,%2) be two DPNTS's. A mapping f : (8?731,%1)
— (3732, ) is called a digital pentapartitioned neutrosophic homomorphism if following

conditions hold:

(i) f is a one-one and onto function.
(i) f is a DPN continuous function from BP; to BPs.
(iit) =1 is a DPA continuous function from BPy to BP;.

Proposn',lon 3.17. Let (3731,%1) be a DPNTS and (BPg,%g) be an indiscrete DPNTS
on 873 As 8731 and BPQ respectively. Then, each function f defined as f : (8731,%1) —
(5732,%2) s a dzgztal pentapartitioned neutrosophic contmuous functzon from 5’731 to BPQ
If (B771,%1) and (BPQ,%Q) be two discrete DPNTS's 5731 and 3772, respectively, then each
homomorphzsmf (3731, 1) — (BPQ, 29 ) is a digital pentapartitioned neutrosophic continuous

function from 8731 to BPQ.

Proof. Let f be a mapping defined as f : 8331 — 8?732. Let 2¢1 be DPNT on 8%71 and sz be
DPNT on BPQ, where 39 = {ODPNS’ Lppnst

We show that f~1() is a DPN BP-subalgebra of 8731, i.e., for each P € s, 71(P) € s00.
Since »2 = {0ppprs: Lppps)s then for any v € s,

consider Opy5y -5 € 22 such that £ (055, ) (V)= Oppps ()= Oppprs(v)-

Therefore, £~ (0pp0 ) = Opprrs € 1 - Similarly, = (1ppns) = Lppys € #1. Hence, fis a
DPN'S continuous function from [5731 to BP2

Both 77 and 5 are DPNTS’s on 8731 and 5732, respectively, and { : (B?Pl, n) — (3?732, )
is a homomorphism. Therefore, for all 8 € 35, and f~(B) € s, where fis not a usual inverse
homomorphism. To prove that =1 () is a DPN BP subalgebra of BPl Let for v,v € 3771,
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FUTrg) (s t) = Trg(f(s = 1))

= Try(f(s*t))

> mm{TTq}(f(ﬁ)) * Trm(f(t))}
“(Trg)(s %) — min{ 1 (Try)(s), f 1 (Trg) (V)

f
F 1 (Cog)(s * t) :Ocam(f(s 1))

)

< max{Igy(f(s)) * Tgp(f (1)}
[~ 1(19213)(5*{) = maz{ ' (Igp)(5), f ' (Ig9)(V)},
FHUng)(s % t) = Ung(f(s % 1)

= Ungp(f(s % t)

< max{Unsy(f(s)) * Ung(f())}
FHUng)(s % t) = maz{f(Ung)(s), f~ (Unp) ()},
fH(Fay)(s % t) = Fap(f(s 1)

= Fay(f(s + 1))

< maz{Fag(f(s)) * Fap(f()}
F7 (Fay) (s t) = maz{f~ (Fap)(s), f~ (Fay) (1)},
Hence, f is a DPN continuous function from BP1 to BPQ 0

Proposition 3.18. Let 3 and s be two DPNTS'[ on BP. Then, each homomorphism f :
(BP, s01) —(BP, ) is a DPN continuous function.

Proof: Let (B%D, 1) and (B%D, s3) be two DPNTS'[, where BP is a BP — A. To prove
the above result, it is enough to show that result is false for a particular topology. Let P
= (frsp,dom,fgm,(jnm,ﬁam) and :<fT'Q,CQ'OQ,ICZQQ,Zj')’LQ,FQ1aQ) be two DPNS’s in 337.
Take 321 = Oppacs, Lopars, B and s — Oppacs, lppacs, Q. £ (BP, s1) —(BP, ), defined
by f(s) = 0xs, for all s € 8?77, then f is a homomorphism. Now, for s € B, t € s, (f71(Q))(s)
= N(f(s)), for all s € B%D, f=1(Q) = Q. Therefore, f71(9Q) ¢ s0. Hence, f is not a DPN

continuous mapping.

Definition 3.19. Let BP — {H,*,0} bea BP-A and x be a DPN'T on BP. Let B be a DPN
BP-A of BP and s be a DPN'T on ‘B. Then, P is said to be a DPN BP-A on BP if the
self mapping o, : (B, s6p) — (B, s6p) defined as ogp(s) = 5 +*B, for all P € BP, is a relatively

digital pentapartitioned neutrosophic continuous mapping.
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Theorem 3.20. Let 3¢, and s be two DPNTS'[ on 3371 and 3372 respectively and f : 8371
— BPQ be a homomorphzsm such that £71(30) = Kt If&B (frqg,dom,fgm, U?nm,Foaqg) s a
DPN BP-A of BPQ, then £71(B) is a DPN'T BP-A of 5771.

Proof. Let B = (Tqu, Com, Igm, Unqg, Fasp) be DPNT BP-A of BPQ To prove that f~1()
be a DPNT BP A of BP;. Let for any s,t € 8771,
Trfq(;m (sxt) = Trqg(f(s *t))

> min{Trs(£(s)) * Tras( ()}

= mm{Trf ) (9), Trf 1y (B},
Cop-1ip)(s*t) = COq’_g( (sxt))

> min{Cox(£(5)) * Cop(£(1))}

= mm{C’of 1y (5), Cof (D)}
Tgp-i(qy(s % t) = Tgp(f(s % 1))

< maz{lgy(£(5)) * Lg(F(0))

= ma{Ig-1q)(s), Ig ;-1 (O},
Ung-1spy(s*t) = Unp(f(s*t))

< maz{Ung(f(s)) + Ungp(£(6)}

= maz{Un-1ip)(s), Ung-1 ) (0},
Fag-1p)(s+t) = Fagp(f(s*t))

< maz{Fag(f(s)) * Fay(F(0)}

= maz{Fag-1q(s), Fag-1 (0}, ) )
Hence, f~1() is a DPN BP-A of BPs,. Now, we prove that f~1(p) is DPN'T BP-A of BP.
Since f is a DPN continuous function, then by proposition 3.15, f is also a relatively DPN
continuous function which maps (ffl(m).Xffl(m)) to (P, »ap)
Assume P € 8?731 and x be a DPNS in xp and let 20 be a DPNS in Xt-1(p) such that
f=1(x) = 20 To prove that ¢p : (f_l(m).Xf—l(q:;)) — (f_l(‘B).qu(m)) is relatively DPN
continuous mapping, then for g € 5’?731 we have

Trop-1(2)(s) = Trean)(0p(s)) = T am (s % B)

—TTf 1) (8% ) = fT(x ((s =)
= Tr(y(f (5) * () = Ty (o) (£(5)))
— Tryg 1 £(5)) = Tre (s, (0 6).

Cogq-+(2)(s) = Cogan)(es(s)) = Cogan)(s +F)
P) =

— Cof 1( ( C (f(5 * ’13))
— Copytls) 9) = Copolor ()
= COm—lf(fp)X( (s)) = (Qf(gp)( X)(5)),
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Ig 10 (8) = Tgm) (0B(s)) = I m)(5 *P)
= Igp-1() (5 *B) = Tg( (f(s + P))
= fg(x)(f( )+ £(9B)) = Ty, (efP(£(s))
= fgmflf(qs)x(f(ﬁ)) = Igi (szcig)(x)(ﬁ))7

Uengfpfl(an) (s) = UO”(m)(Q‘B(ﬁ
= Ung-13)(s %P

|

S
=
N
=
~

*
=
§
S~—

I

° g
3
<5
s
=
—~
=

wn
~—
S—

Fagp-1(am)(s) = Fagy) (0F(s))
= ﬁaf_l(x) (s %) Foa(x) (f(s =P
= Fagyy(f(s) = f(P)) = Fagy (ofP(£(s))
= Fagp15qy (£(5)) = Fag1 (o5 () (5))

It concludes that og-1 () = £ (0 (x))- Thus, oy (W)NE~H(P) = £ (gm( X)) N~ (m)
is a DPNS in f71(f) and a DPN'S in X¢-1(p)) Hence, f=1(B) and a DPNT BP-A of BP.

Hence,the proof.

Theorem 3.21. Let (B?Pl, 1) and (8%32, s5) be two DPNTS's on 5%31 and B%Dg, respectively,
and let £ be a bijective homomorphism of BPy into BPy such that f(c1) = sy. If P is a DPNT

B%D—zzil, then {(B) is a DPNT 3?77-1212.

Proof. Suppose that B = {T'r’cp,COqg,Igfp,Unsp,Faqg is a DPN topologlcal BP of

BPi. To prove that f(B) is a DPNT BP-Ay of BPa, let, for s,t € BPg,f(iB)

(Esup (T7) (1), £sup(Cop) (1), g (Lgap) (4), Fing (Ung) (8), fi g (Fag ) (1))

Let po € £71(s), g0 € f~1(t) such that

SUD 1) 17 5¢) = Trop(Ro)s 5D 1) Trop () = Trp(do),
SUD, g1 (9 Cop (3¢) = CoplPo) 5D, 1) Cop () = Comp(ao),
inf ,inp-1(6) L93(39) = Tgya(P0), inf ip5-1 0 To33(32) = Tgep(a0),
inf 1515y Unap(5¢) = Ungp(po), inf 6-1 (9 Unp(32) = Unip(qo),
inf ,inp-1(g) Fag(5¢) = Fagp(po), inf ;-1 Fag(3) = Fag (o),
Now,
Trgspy (5% €)= er1 (oe0 P T (50)

> Tres(po, do)

> min{Try(po), Trys(do) }

(
(
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= min{%ef_l(s)supTon(%)a uef—l(t)supToT‘ﬁ(%)}
= min{Trq (s) * Treep (1)},

dOf(m) (s t) = %effl(s*t)supdoqi?(%)
> Cog (o, do)
> min{do:n(po), CQ'O‘B(CIO)}
— min{%erl(ﬁ)supdom(%), %effl(t)supcoo‘n(%)}
= min{Co'of(m) () Co'Of(fn) 1

) = yeffl(s*t)inffgm(%)

< Igyp(pos q0)

<m aX{ngs(po) Igm(%)}

= max{,.cj-1(e) ™ L3(5¢), set—1(5) ™ Loy (30 }
= max{fgf(fn) (5) * fgf(&p)(t)}y

Uniepy (5 % ) = er-1(gnt) " Ungp (0)
< Ung(po, q0)
< max{Ung(po), Ungp(0)}

= max{,cj-1 (o) Ung (30), o1 ™ Ungp(30)}
= max{Uonf(;m (s) * Ugnf(cp) (t)},

Fagop(s % 1) = et—1(ox0 ™ Fag(5)
< Fag(po, 90)
< max{Fagy(po), Fap(d0)}
= max{,ci-1() " Fag(5), ,oer-1() ™ Fag ()}
= max{Faf(m)( 5) * Faf(m) (H},

Hence, f(*B) is a DPN B%D—subalgebra of B,}DQ. Now, we prove that the self mapping

0q : (f(B), 24(B)) — (£(P), 5 (P)), defined by p4(t) = t * q for all q € 8332 is a relatively
digital pentapartitioned neutrosophic continuous mapping. Let x4 be a DPN'S in sxp, there

exists a DPN'S "x" in s such that x, = x NP. We show that for a DPNS in gy,
05 (xaep)) NE(B) € sy

Since f is an injective mapping, then f(xq) = f(x N P) = f(x) N {(P) is a DPN'S in syp)
which shows that f is relatively digital pentapartitioned neutrosophic open. In addition, f is

surjective, then for all q € BPa,p = f(q), where p € 3531. Now,
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71 (g ) (8) = 17 l(g—lf@)(%(f(m)»)( 5)
=T y1 (1) ety (F(5))
=Tr (Xf(m))(gf(p (£(s))
:fr(xm))( (s) * £(p))
= Trf L (xe) y(5%p)
— T (05(5))
= T g1 (-1 (i) (5):

COt1 (41 () (&) = COt1 (1506 et (5)
= Cog1 1(5) () (7(5))

= Cog=1(p) (-1 (xi(p)) (5);

L9516 (o) 8) = 19610 -1f(p><z<f<a3>>>>(5)
= Igg_l(f ) Geep)) (F(8))

= Igo1(p)t-1 (xt0p)) (9)

U (4 () (8) = U= (o 1165) i) (8)
= Ung-1(s(p) o) (1(5))
= Uy (1) (£(5))
= Un(yyqp) (f(5) 5 £(p))
= Uonf_l(xfm)(s *p)
— Unps g (05(5))
= Ung-1)t-1(xciem) (5);

Fatgs (g1 () 8) = Far-1(m116:) etion))) (5)
= Fay1(5(p) () (F(5))
= Fa (xf@))(gf(p)( (5))
= Fa(y, ) (£(5) # ()
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= Faaf_l(xfm))(s * p)
= Fa’ffl(an))(gp(s))
= Fag1() -1 (xt(p)) (8)

This implies that f_l(Qq_l((Xf(f_p))) = Q;l(f_l(Xf(gp))). Since is relatively g, : (B, 25p3) —
(B, s6p) is relatively digital pentapartitioned neutrosophic continuous mapping and f
is relatively digital pentapartitioned neutrosophic continues mapping from (9, ssp) into
(FC)) see)s £ (05 1 (W))) N = 5 L(E1 (e (9)) N
math frakP a DPN'S in ssp. Hence, f(£71(0(g)((5))) NB) = op) " (341()) NE(P) is a DPN'S

in s, ), hence the proof.

Example 3.22. Let BP = (H,*,0) be a BP — A, where (H) = {0,a,a2, a3, a%, a°, %, a7, a®} is

the cyclic group of order 9 and Caley’s table. We define a DP/\/ S as:

Let Universal Set U = {i,2} x {i,2} in the digital plane D

Consider all subsets B = {(1,1),(1,2),(2,1),(2,2)} as an rectangular arrays of integer co-

ordinate points of 72

Therefore (ZQ,ZS ) is the DTS. Let A = {P; < 0.1,02,0.7,06,05 > Po <

0.7,0.6,0.5,0.1,0.2 >, B3 < 0.2,0.1,0.6,0.5,0.4 >,PB, < 0.8,0.7,0.5,0.3,0.1 >}

P ={(0,0.1,0.2,0.7,0.6,0.5), (i, 0.7,0.6,0.5,0.1,0.2)},

Q = {(0,0.2,0.1,0.6,0.5,0.4), (4, 0.8,0.7,0.5,0.3,0.1)},

For all & # 0 € H, where P,Q € [0, 1]. The collection K = {Oppns 1ppng Py @} of

DPNS'[ of BP is a DPN'T on BP and (B?P, ) I8 a DPNTS . Let R be a DPNS in B%’,

defined as:

R = {(0,0.1,0.1,0.7,0.6,0.5), (@, 0.8,0.7,0.5,0.1,0.1)}, for all & # 0 € H.

Clearly, R is a DPN B%D—/i of B}J. By direct calculations relative topology ssx is obtained

as wp = {67’), ip,P} Then, the pair (R, sg) is a digital pentapartitioned neutrosophic sub-

space of (BP % ) We show that R is a DPN'T BP- subalgebra of BP i.e., the self mapping
p: (R,xr) — (R »r) defined by op(s) =s*p, € BP for all p is relatively digital pentaparti-

tloned neutrosophic continuous mapping, i.e., for a DPNOS |, P in (R, »r), 0 )(77) NR € »R.

Since gy, is homomorphism, then Q(]p) (P)NR =P € sg. Therefore, g, : (R,sr) = (R, r)

is relatively digital pentapartitioned neutrosophic continuous mapping. Hence, R is a DPNT

BP-A of BP-A.
Definition 3.23. Let 5 be a DPA'T on BP and (B%’, »%) be a DPNT. Then, (B%J,%) is
called digital pentapartitioned neutrosophic €;-disconnected topological space if there exist a

DPNOS and DPNCS J such that J = (frj,dOJ,ng,Unj,ﬁaj) # lppyg and J =
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(frj,dOJ,ng,ﬁnJ,ﬁaj) # 0ppygs Otherwise (BP, ») is called digital pentapartitioned

neutrosophic €s-connected.
Example 3.24. Every indiscrete DPNT space on BP is ¢;-connected.

Proposition 3.25. Let (8731,%1) and (8772,%2) be two DPNTS'[ and f : (8731,%1)
and (8732,%2) be a surjective digital pentapartitioned neutrosophic continuous mapping. If
(5771, 21) is a digital pentapartitioned neutrosophic €5-connected space, then (BPQ, »9) 1s also

a digital pentapartitioned neutrosophic €s-connected space.

Proof. Suppose on contrary that (B?]DQ,%Q) is a digital pentapartitioned neutrosophic €-
disconnected space. Then, by Definition 3.23, there exist both DPNOS and DPNCS J
be such that J # 1, p¢y and J # 0, gy Since f is a digital pentapartitioned continuous and
onto function, so f~1(J) = 1,pyg or £71(T) = 0 pgy Where £71(7) is both DPNOS and
DPNCS. Therefore, J = {(f"1(7)) = (1 ppyg) = 1ppyg and T = {(EH(T)) = {0y pey) =
0ppgy contradiction. Hence, (8332, ) is a digital pentapartitioned neutrosophic €5-connected

space.

Corollary 3.26. Let s be a DPNT on BP. Then, (873, ») is called a digital pentapartitioned
neutrosophic €5-connected space if and only if there does not exist a digital pentapartitioned

neutrosophic continuous map f : (BP, ») — (St, sr) such that f # Oppgy and £ #1550y

Definition 3.27. Let P = (T'ry, COJ,IgJ,Unj, Fayz) be a DPNS in BP. Let » be a
DPNT on BP The interior and closure of P in BP is defined as:

PInt . The union of DPN'OS’s which contained in P.

PCl . The intersection of DPNCS's for which P is a subset of these DPANCS's.

Remark 3.28. Being union of DPNOS P is a DPNO and P being intersection of
DPNCS is DPNC.

Theorem 3.29. Let P be a DPNS in a DPNTS (B?}D,%). Then, PI™ is such an open set
which is the largest open set of BP contained in P.

Corollary 3.30. P = {Trz, Coy, Iogj, Un Fag}is a DPNOS in BP if and only if PI™ =
° o ° 2 Clo
P and P={Trzy, COJ,IQJ,Un Fay} is a DPNCSin BP if and only if BP =P,

Proposition 3.31. Let P be a DPN'S in B%D. Then, following results hold for P :

Int _
hd (1DPNS) = DPNS
Cl
* Oppys) " =0ppns
Int
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o @Clo _ (’P)ﬁ

Definition 3.32. Let BP be a BP — A and » be a DPN'T on BP. A DPNOSP in BP is
Int

said to be digital pentapartitioned neutrosophic regular open if P = (PCIO)
Remark 3.33. Every DPNOS which is regular is DPN O and every DPN closed and open

set is a digital pentapartitioned neutrosophic regular open.

Definition 3.34. A DPN super connected BP-A algebra is such a BP— A in which there does
not exist a DPN regular open set P = {frj, dOj,fgj, Unj,ﬁaj} such that P # 0,55
and P # 1, 5y¢- If there exists such a digital pentapartitioned neutrosophic regular open set
P = {Trys, dOJ,Ing,Unj,faJ} such that P # 0,5y and P # 1,5y, then BP — A is

said to be a digital pentapartitioned neutrosophic super disconnected.

Example 3.35. Let BP — {H,*,0} be a BP — A, where H = {0,a,a2,a®, a% a5, ab, a7, a®} is
the cyclic group of order 9 and Caley’s table for * is define a DPN'S as:

Let Universal Set U = {1,2} x {1,2} in the digital plane 152

Consider all subsets B = {(1,1),(1,2),(2,1),(2,2)} as an rectangular arrays of integer co-
ordinate points of 72

Therefore (22, 152) is the digital topological space.

Let A = (P, < 0.2,0.2,0.6,0.7,0.8 >
,2<0.8,0.6,0.3,0.2,0.1 >,3 < 0.1,0.1,0.5,0.7,0.8 >, 4 < 0.7,0.7,0.4,0.2,0.1 >}

P ={(0,0.2,0.2,0.6,0.7,0.8), (u,0.8,0.6,0.3,0.2,0.1) },

Let 5, = {0, 5ns 1 ppng: P} be a DPNT on BP

Here

DPNOS's: 0ppNs = {0,0,1,1,1},  1ppys = {1,1,0,0,0}, P =
(0,0.2,0.2,0.6,0.7,0.8), (,0.8,0.6,0.3,0.2,0.1)

DPNCS's:(0ppys)C = (0,0,1,1,1)¢ = ({1,1,0,0,0}) = 1,5yve (Ippys)® =
(1,1,0,0,0)° = ({0,0,1,1,1}) = Oppyss,

(P)¢ = ((0,0.2,0.2,0.6,0.7,0.8), (%,0.8,0.6,0.3,0.2,0.1))¢ =

{(0,0.8,0.7,0.4,0.2,0.2), (%,0.1,0.2,0.7,0.6,0.8)} = (P)’ (Say)
Then, closure of Q is the intersection of closed sets which contain Q. Therefore,
Py - (9

Now, interior of @ is the union of open sets which contain in Q. Therefore,

OppysUP =P

P = (Q)Int
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Note that ((Q)¢)¢l = (Q)“%. Now, if we consider a DPNS in a P =
(0,0.2,0.2,0.6,0.7,0.8), (u,0.8,0.6,0.3,0.2,0.1) in a BP-algebra BP and if gy =
{0, pns: Lppne: P} is a DPA'T on BP.

Then,(P)¢" = P and (P)™ = P.

Consequently, P = (PCle)int,

which shows that P is a DPN regular open set in BP-algebra B%D. Since P is a DPN regular
open set in 8%3 and P # Op s

P # 1pps then, by Definition, BPalgebra pr is a digital pentapartitioned neutrosophic
supper disconnected BP-algebra.

Proposition 3.36. Let BP be a BP — A and let P be @ DPNOS. Then, the following

statements are equivalent:

(i) A B?P — A is digital pentapartitioned neutrosophic super connected.
(ii) (P)°' =1, pyg. for each DPNOS P # 0y pyg-
(iii) (P)I™ =0, pyg: for each DPNOS P # 1, 5y )
(iv) There doAnot exist DPNOS'[ P,S such that P C S and P # 0 p5pg # S in BP — A-
algebra BP — A.

Definition 3.37. Let (BAP — A, ) be a DPN'TS, where BP — Aisa B%D—algebra. Let U be
a collection of DPNOS’s in B%D — A denoted by § = {(frpj, CC;OPJ, Iogpj, Uonpj, ﬁapj) 1] €
J}. Let P be a DPNOS in B%D —A. Then, U is called a digital pentapartitioned neutrosophic
open covering of P if P C UL

Definition 3.38. Let BP be a BP-algebra and (B%D, ») be a DPNTS. Let © be a finite sub-
collection of L. If ® is also a digital pentapartitioned neutrosophic open covering of P, then it is
called a finite sub-covering of 4 and P is called digital pentapartitioned neutrosophic compact
if each digital pentapartitioned neutrosophic open covering 4 of P has a finite sub-cover. Then,

(B?P, ») is called compact BP-algebra.

Remark 3.39. If either BP is a finite BP-algebra or  is a finite topology on BP, i.e., consists
of finite number of digital pentapartitioned neutrosophic subsets of BP, then the DPNT

(877, ») is a digital pentapartitioned neutrosophic compact topological space.

Proposition 3.40. Let (B%?l, 1) and (8572, »3) be two DPNTS’s and f be a digital penta-
partitioned neutrosophic continuous mapping from (BP1) into (BP3). Let P be a DPNS in
(8731,%1). If P is a digital pentapartitioned neutrosophic compact in (3731,%1), then £(P) is

digital pentapartitioned neutrosophic compact in (8732, 9).

Proof. Let f: (BP1,30) — (BP3, ) be a digital pentapartitioned neutrosophic continuous
function. Let & = (f~1(P; : j € J) be a digital pentapartitioned neutrosophic open covering
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of P since P be a DPN'S in (3331, x1). Let ® = (Pj : j € J) be a digital pentapartitioned
neutrosophic open covering of f(P). Since P is compact, then there exists a digital pentaparti-
tioned neutrosophic finite sub-cover (J;_, f~1(P;) such that

P = U?:1 f_l(Pj)

We have to prove that there also exists a finite sub-cover of © for f(P) such that

f(P) € Uj=1(Py)

Now,

P c U;l:1 f_l(Pj)

f(P) € H(Uj—1 £71(P;))

f(P) € Ui (FEH(P))))

i(P) € Ui (Py) A

Hence, f(P) is a digital pentapartitioned neutrosophic compact in (BPg, 3).

Definition 3.41. A digital pentapartitioned neutrosophic set P in a -algebra BP is called a

digital pentapartitioned neutrosophic point if

. A€ (0,1], ift=s
Trp(t) = (0,1] f
0, otherwise
° S 0, ]. 5 /L t =5
Cop(t) = € (0,1] f
0, otherwise
. v e (0,1], ift=s
Igp(t) =
0, otherwise
° S 0, ]. 5 7/ t =5
Gnmity < [E€ @S
0, otherwise
. o€ (0,1], ift=s
Fap(t) = (0,1] f
0, otherwise

with support 4 and value (A, u, v, £, 0), denoted by s(\, u, v, €, 0). This digital pentapartitioned
point is said to “belong to" a DPNS P, written as s(\, u,v,&,0) € P if frp(s) > A\, 60’079(3) >
,u,Iogp(s) < v, [jnp(s) < f,frp(s) < o, and said to be “quasi-coincident with" a DPNS
P, written as s(\, u,v,&,0)P if Trps + A > 1,Cops + W o> 1,I0g7>5 +v < 1,Unps+ € <
1,Faps+o0 < 1.

Definition 3.42. Let BP be a B?P—algebra and let (B?P, »%) be a DPNTS. Then, (B?P, )
is called a digital pentapartitioned neutrosophic Hausdorff space if and only if, for any two
distinct digital pentapartitioned neutrosophic points s;,s, € B%D, there exist DPNOS's
Q, = (flgrgl,Co'o,Ql,IogQI,UOan,FDan),DZ = (fTQZ,dOQZ,IDgQZ,(jngz,ﬁagz) such that s, €
Q. Je € Qie. Tro,(s) = 1,Coq,(s1) = 1,1gg,(s1) = (Yn)g,(s)) = Fag,(s,) = 0,
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Tra,(s,) = 1,Coq, (s,) = l,IOgQZ(sl) = Ung,(s,) = Fag,(s,) = 0, and satisfy the condi-
tion that Q, N Q, = 0, pyg- Then, (B%’, ») is called digital pentapartitioned neutrosophic
Hausdorff space and B%D—algebra is said to ba a Hausdorff BP-algebra. In fact, (B%D, ) is a
Hausdorff B%’-algebra.

Example 3.43. Let BP = (#,%,0) be a B?P—algebra and let (B%’, %pr) be a DPN'TS on B%’,

5 46

where H = {0,a,a2, a3, a%, a%, a% a7, a®} is the cyclic group of order 9 and Caley’s table for * is

given in example.

Let Universal Set U = {1,2} x {1,2} in the digital plane 52.

Consider all subsets B = {(1,1),(1,2),(2,1),(2,2)} as an rectangular arrays of integer co-
ordinate points of 152.

Therefore (22, 252) is the digital topological space.

Let A = {P, < 0.3,0.2,0.5,0.7,0.8 >,%, < 0.7,0.5,0.3,0.2,0.1 >, < 0.1,0.2,0.5,0.6,0.7 >
B, <0.7,0.6,0.5,0.1,0.1 >}

We define two DPNS'[ as P = {(¢,1,1,0), (1,0,0,1)}.Q = {(¢,0,0,1), (u,1,1,0) }. Consider a
digital pentapartitioned neutrosophic point for ¢ € (BAP) such that,

. 0.3, ife=s
Trp(e) =
0, otherwise
. 0.2, ife=s
Cop(e) =
0, otherwise
. 0.5, ife=s
Igp(e) =
0, otherwise
. 0.7, ife=s
Unp(e) =
0, otherwise
. 0.8, ife=s
Fap(e) =
0, otherwise

Then, ¢(0.3,0.2,0.5,0.7,0.8) is a digital pentapartitioned neutrosophic point with support e
and value (0.3,0.2,0.5,0.7,0.8). This digital pentapartitioned neutrosophic point belongs to
DPNS P but not DPNS Q. Now, for all & # ¢ € (BP)

.. 0.7, ifu=s
Tro(u) =

0, otherwise

. 0.5, ifu=s
Cog(u) =

0, otherwise

o 0.3, ifu=s
Igg(u) =

0, otherwise
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o 0.2, if u=s
Ung(t) =

0, otherwise

. ) 0.1, ifu=s
Fag(u) =

0, otherwise

Then,u(0.7,0.5,0.3,0.2,0.1) is a digital pentapartitioned neutrosophic point with support @
and the value (0.7,0.5,0.3,0.2,0.1).

This digital pentapartitioned neutrosophic point belongs to DPNS Q but not DPN'S P. Thus,
¢(0.3,0.2,0.5,0.7,0.8) € P and ¢(0.3,0.2,0.5,0.7,0.8) ¢ Q, 1(0.7,0.5,0.3,0.2,0.1) € Q and
%(0.7,0.5,0.3,0.2,0.1) ¢ P and PN Q = 0,5 g- Thus, B%D—algebra is a Hausdorff B%D—algebra
and (B?P, % ) is a Hausdorff topological space.

Theorem 3.44. Let (8531,%1) and (B%?g,%g) be two DPNTS s. Let f be a dzgztal penta-
partitioned neutrosophic homomorphism from (8731,%1) into (3772,%2) Then, (3771,%1) is
a digital pentapartitioned neutrosophic Hausdorff space if and only if (BPQ,%Z) is a digital
pentapartitioned neutrosophic Hausdorff B%D—algebm.

Proof. Let (8531, 1), (8332, »3) be two DPNTSs. Let (6%31) be a digital pentapartitioned neu-
trosophic Hausdorff space, then, according to the Definition, there exist two DPNOS’s W and X
for two distinct digital pentapartitioned neutrosophic points s,,5, € 5 also p,q € B%%(p #q)
such that W N X = Oppns:

Now, for y € BPy, consider (f(s,)(n) = s, (f~1(n)), where s,("1(n) = s € (0, 1] if p = £~ (p),
otherwise 0. That is, f~!(s,)(y) = ((f71(s))1(y)). Therefore, we have f~1(s;) = ((f~1(s))1.
Similarly, f~1(s,) = ((ffl(s)) Now since f~1 is a digital pentapartitioned neutrosophlc con-
tinuous mapping from B"Pg into BPl, there exist two DPNOS’s f(W) and £(X) of s, and
s, respectively, such that f(W) N f(X) = (0, pyg)-This implies that 8372 is a digital penta-

partitioned neutrosophic Hausdorff BP-algebra. The converse part can be proved similarly.

|

Theorem 3.45. Let f be a digital pentapartitioned neutrosophic continuous function which
is both one-one and onto where £ is a mapping from a digital pentapartitioned neutrosophic
compact BP algebra 8731 into a digital pentapartitioned neutrosophic Hausdorff BP-algebra

3772. Then, f is a homomorphism.

Proof. Let f: BP, — BP5 be a neutrosophic continuous bijective function from digital penta-
partitioned neutrosophic compact BP-algebra BP; into a digital pentapartitioned neutrosophic
Hausdorff B.P—algebra BP5. Since f is a digital pentapartitioned neutrosophic continuous map-

ping from BP; into BP,, f is a homomorphism. Since f is bijective, we only prove that f is
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digital pentapartitioned neutrosophic closed. Let € = {Tore, Co'o@, Iog@, Uon@, ﬁa@} be a digital
pentapartitioned neutrosophic closed in B?Pl. If € =0, pygls a digital pentapartitioned neu-
trosophic closed in 6331, then f(€) = 0, 5 ¢ is digital pentapartitioned neutrosophic closed in
8332. However, if € # 0, 5y g, then € will be a digital pentapartitioned neutrosophic compact,
being subset of a digital pentapartitioned neutrosophic compact BP-algebra. Then, f(E), being
digital pentapartitioned neutrosophic continuous image of a digital pentapartitioned neutro-
sophic compact B%D-algebra, is also digital pentapartitioned neutrosophic compact. Therefore,

BP is closed, which implies that mapping f is closed. Thus, f is a homomorphism. 0

4. Conclusion

The concept of DPN — BP — A has been defined in this article. Since BP — A a novel
branch of logical algebra, has just emerged and is used in fuzzy sets,intuitionistic fuzzy sets,

neutrosophic sets and pentapartitioned neutrosophic sets, we may now expand the concept to

DPNBP — A on DPA’s. We investigated a few of the findings and established DPN _BP-A
on DPA’s in this study. Characteristics of the DPNTS of the inverse, Homomorphic image,
Hausdorff Space ,Compactness and €;— Connectedness in DPN — BP — A were discussed in
detail.
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