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Abstract: This paper aims to define the concepts of Semi-group and Pentapartitioned Neutrosophic
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1. Introduction:

Schein [30] developed the basic principles of Subtraction Algebra in 1992. Afterwards, Zelinka
[37] presented the idea of subtraction semi-group. In the year 2004, Kyung et al. [26] presented some
notes on subtraction semi-group. Later on, Jun and Kim [23] grounded the notions of ideal in
subtraction algebra. In the year 2008, Jun and Kim [24] also studied the concept of prime and
irreducible ideals in subtraction algebra. The concepts of Weak Subtraction Algebras were then
grounded by Lee et al. [27], who also looked at a technique for creating Weak Subtraction Algebra
from a quasi-ordered set. Zadeh [36] proposed the concept of fuzzy sets for the first time in 1963.
Later, in 2007, Kim et al. [25] addressed the concept of fuzzy ideals in subtraction algebras. In 1986,
Atanassov [3] constructed a new idea of Intuitionistic Fuzzy Set by broadening the idea of Fuzzy Set.
Ezhilarasi and Sriram [18] grounded the notion of intuitionistic fuzzy ideals of subtraction algebra.
In 1998, Smarandache [31, 32] laid out the concept of Neutrosophic Set (NS) to aid in dealing with
unpredictable occurrences with indeterminacy. In 2006, Vasantha Kandasamy and Smarandache
[35] came up with neutrosophic algebraic structures in the context of neutrosophic set. In the year
2020, Ibrahim et al. [21] introduced the notions of Neutrosophic Subtraction Algebra and
Neutrosophic Subtraction Semi-Group. Mallick and Pramanik [28] recently presented the principles
of a Pentapartitioned Neutrosophic Set by broadening the theories of NS, in which any component
has a total of five independent components such as: truth, contradiction, ignorance, unknown, and

false membership.

In this article, we introduce the notion of Pentapartitioned Neutrosophic Subtraction Algebra and

Semi-Group.
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This article's remaining portion is structured as follows:

We review some pertinent definitions and findings on semi group and subtraction algebra in
section-2. By extending the theory of neutrosophic subtraction algebra, we present the concepts of
pentapartitioned neutrosophic subtraction algebra in section-3. We also develop some findings

regarding pentapartitioned neutrosophic subtraction algebra. In section-4, we conclude this article.

2. Relevant Definitions and Results:

This section includes a few definitions and results that are fundamental to understanding the

drafting of this article's primary outcomes.

Definition 2.1. [26] Let us consider a binary operation ‘~ on a fixed set A. Then, the structure (A;, -)
is referred to as a subtraction algebra if the following holds:
O p-w-p)=p;
(i) p-(p-w=w—-(w-p) )
(i) (p-w)—-eé=(p-¢e)—w; forall p, u, e € A.
Remark 2.1. [26] Let us consider a subtraction algebra (fi, -). Then,
@ p-0=pand0-p=0
(i) p- (p-w)<w. ~
(iii) p<w < p=w - w for some w € A.
(v)p<u=p-é<w-éandé-w<é-pforallé €A
W) p-(-(p-1)=p-w ~
Definition 2.2. [28] Let us consider that A be a fixed set. A pentapartitioned neutrosophic set (P-NS)
N over A is defined by:
N ={(@, Ts(p), Cx(p), Gx(p), Us(p), Fx(p)): pe Al,
where Tx(p), Cx(p), GR(p), UN(p), Fr(p) (€ ]0,1]) are the truth, contradiction, ignorance, unknown,
falsity membership values of each pefi So 0 <Tw(p)+Cr(p)+Gr(p)+UR(p)+EFx(p) < 5.
The null P-NS (0rn) and the absolute P-NS (1pn) over A are defined as follows:
(i) Orv={(5, 0,0, 1,1, 1): peA};
(ii) 1rv={(p, 1,1, 0,0, 0): peA}.
Clearly, OrneN < 1en, where N is a P-NS over A
Assume that N = {(9, Tx(p), Cx(p), Gx(p), Ux(p), Fx(p)): peW} and H = {(p, Ta(p), Cu(p), Gu(p), Un(p),
Fu(p)): peW} be two P-NSs over W. Then,
(i) Nc H < Ta(p) < Ta(p), Cx(p) < Cr(p), Gx(p)> Gu(p), Us(p)= Un(p), Fx(p)= Fu(p), for all peW.
(i) NnH = (5, min {T5(p), TH(@)lmin (Cx(p), Cr(p)lmax (GN(P), Gn(p)), max(Us(p), Un(p)l,
max{Fx(p), Fu(p)}): peW}.
(iii) NUH = {(5, max{Ts(p), Tu(p)lmax (C5(3), Cu(p)),min {Gx(p), Gr(p)}, min {Us(), Un(p)}, min
{ES(p), En(p))): peW}.
(iv) Ne={(p, Fx(p), Us(p),1-Gx(p), Cx(p), Ts(p)): peW} and He= {(p, Fu(p), Un(p),1-Gu(p), Cu(p), Tu(p)):
peWl.
Definition 2.3. [21] Assume that Abe a fixed set. A set /i(l) —<Aul> generated by A and Iis referred
to as an neutrosophic set. The members of A(I) are of the form (p, yI), where p and y are elements of

A. Iis referred to as an indeterminate and it has the property I"= I for all positive integer n.
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Definition 2.4. [21] Let us consider a classical subtraction algebra (ff, -), and let E(I) = <AUI>be a set
generated by A and I. Consider the neutrosophic algebraic structure (fi(l), —-~) where for all (g, €l),
(w, pl) € (g(l), -n) is defined by (4, él) —~ (W, pI) = (4 -, (€ - p)]) VA4, & W, p € A.

We denote (g(l), —N) as a neutrosophic subtraction algebra.

An element p € Ais represented by (p, O)EE(I) and (0, 0) represents the constant element in ff(l).
Definition 2.5. [21] Assume that (ff(l), -N) be a neutrosophic subtraction algebra. Then, a non-empty
subset H(I) is referred to as a neutrosophic subtraction sub-algebra of ff(l) if the following conditions
hold:

(i) If H(I) »d

(i) (4, el) —~ (w, pI) € H(I) for all (4, éI),(w, pI) € H(I).

(iii) H(I) contains a proper subset which is a subtraction algebra.

If H(I) does not contain a proper subset which is a subtraction algebra, then H(I) is referred to as a

pseudo neutrosophic subtraction sub-algebra of ff(l).

3. Pentapartitioned Neutrosophic Subtraction Algebra:

In this section we established the concept of pentapartitioned neutrosophic subtraction

algebra on P-N-5s, and established several results on it in the form of theorems, propositions, etc.

Definition 3.1. Assume that A be a fixed set. Then, a set fi(PN) = <AUCUGU U>which is generated by
A and Puis referred to as a pentapartitioned neutrosophic set. The members of A(PN) are of the form
4, eC, wG, wU), where 4, ¢, W, and w are the elements of A. Here, C, G, U are called contradiction,
ignorance, unknown and it has the property C= C, G'= G and U= U for all positive integer n.
Definition 3.2. Assume that (fi -) be any classical subtraction algebra. Suppose that z‘T(PN) =<Aucu
G U U> be a set generated by A and Pn. Consider the pentapartitioned neutrosophic algebraic
structure (E(PN), -~) where for all (4, éC, WG, wlU), (41, &1C, inG, w1ll) € (z‘i(I), -n) is defined as follows:
(@, eC, wG, wUl)—n (a1, e1C, nG, will) = (4 —i1, (€ —€1)C, (W —w1)G, (w—w1)U), V 4, &, W, w, d1, 1, W1, 1€ A.
We call (E(PN), -N) a pentapartitioned neutrosophic subtraction algebra.
An element ¢ € A is represented by (&, 0, 0, 0) EA(PN) and (0, 0, 0, 0) represents the constant element
in A(Pn).
Theorem 3.1. Every pentapartitioned neutrosophic subtraction algebra (A(PN), -N) is a subtraction
algebra.
Proof. Assume that (/;((PN), -N) is a subtraction algebra. Assume that & = (4, éC, WG, rU), y = (4, &C,
1G, will), z = (42, €:C, 102G, w2U) E/T(PN), where 4, &, W, w, 41, 1, W1, w1, 2, €2, W2, U2E A
(i) We have,

& -N(y —Nd)
= (4, eC, wG, wU)-N((d1, eC, wiG, will) -~ (4, €C, WG, wll))
= (4, eC, WG, wU) —~((d1-d), (e1-8)C, (W1-w)G, (wi-w)U)
= (- (@—a)e-(@n-e)C (@ (W - ®)G (v - (w1 - w)U)
= (4 C, WG, 1) Since 4,8 W, € A
=a
(i) We have,

@ —~(d —Ny)
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= (4, éC, wG, vU)—n~ (4, eC, wG, wl)—n(d1, é:1C, G, w1ll))
= (4, éC, wG, wU) —~ (((d1-4), (é-8)C, (W1-w)G, (w1-w)LI))
=(@-(@-dn), (- (€-e)C (W~ (@~ )G, (v - (- w))U)
= ((d1 — (@1 —4)), (é1 = (é1—8))C, (W1 — (1 —W))G, (w1 — (w1 — w))U) Since 4, €, W, w, 41, é1, Wi, wi€ A.
= (i1, &1C, G, will)—n~ ((d1-d), (é1-€)C, (w1-w)G, (we1-1)U)

= (i1, &1C, G, will)—~ ((d1, é1C, G, will)-~ (4, éC, WG, wll))

=y -~y —~a)

(iii) We have,

(@ —Ny) Nz

=((@, eC, WG, vl)—n (a1, &:C, WG, will)) —n(d2, &:C, W2G, w2U)

= ((@- d1), (- é1)C, (- wW1)G, (w- w)U)—n(dz, €:C, WG, 12U)

= (((@ = dn)-a2), ((€ - &1) -&)C, ((W - tn) -w2)G, ((# - w) -u2)U)

= (((@—d2)-i), (6 —é2) —61)C, ((w —w2) =) G, (v — w2) —r)U) Since 4, €, W, w, d1, €1, Wi, w1, 42, €2, W2, U2E€ A.
= ((@- @2), (- &2)C, (W- w2)G, (w- w2)U)—n(d1, é1C, w1 G, w1ll)

= ((4, eC, wG, wU) —n(d1, e1C, G, will)) —n(d2, e:C, w2G, w2U)

= (& -Nz) Ny

From Vasantha and Smarandache [30] and Ibrahim et al. [18], we note that, if & <y then we cannot in
general say d¢C < yC, aG < yG, and alU < yU it may so happen that aC <yC, 4G < yG, and 4U < ylL.
Thus, the pentapartitioned neutrosophic order in general needs not to preserve the order. If a set Ais
ordered under “<” then the pentapartitioned neutrosophic part of <AuCcuGuu> may or may not
have the preservations of order under < ie, if &<y, &,y € A then 4C< yC, aG < yG, andal <yU may
occur or may not occur. For the work of the partial ordering we consider suppose &¢C <yC, 4G <yG,
and aU < yU occur.

Theorem 3.2. For a pentapartitioned neutrosophic subtraction algebra (fi(PN), -n), the relation “<” is
a partial order relation on ff(PN).

Proof. Assume that & = (4, éC, WG, wU), u= (41, &C, G, w1ll), 0 = (2, &:C, WG, w2U) €A(Px) with 4, &, 1,
w, di, €1, W1, w1, A2, €2, W2, 12€ fi

(i) Since d-a = (4, €C, wG, wl) —(4, éC, wG, wU) = (@ —4,(¢é — )C, (W — w)G, (v —w)U) = (0, 0C, 0G, 0U)
then a< a.

(i) Suppose that &< pand p< a.

Then, (4, éC, WG, wl)—~ (4, &C, G, will) = (0, 0C, 0G, OU) implies (4 — di, (€ —&1)C, (W —w1)G, (w—w1)l)
=(0, 0C, 0G, oU)

and (4, é:C, WG, will) -~ (4, éC, WG, wU) = (0, 0C, 0G, 0U) implies ((4:-d), (€1-€)C, (w1-w)G, (wr-)U) = (0,
0C, 0G, ou).

Now, we have

(4, eéC, wG, wl) = (4, éC, WG, wl) -~ (0, 0C, 0G, 0U)

=(@-0, (-0)C, (w-0)G, (-0l

=((d—-(@—dy), (- (€—e1)C, (w0~ (W—1un))G, (- (w—u)U) Since, d—41=0, é—e1=0, W —w:1=0 and
—w1=0.

= ((d1 — (@1 —4)), (€1 — (€1 —8))C, (W1 — (w1 — W))G, (w1 — (w1 — w))U) Since A is a subtraction algebra

= ((41-0), (&1 - 0)C, (w1 - 0)G, (2 — 0)U) Since, 4 —d1=0,é—¢é1=0, w—w:1=0 and w—u1=0.

= (d1, &1C, w1 G, will) —~ (0, 0C, 0G, 0U)
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= (i1, eiC, w1 G, w1 l).

(iii) Let a<u and u<0. Therefore, (4, éC, WG, wU) < (41, e1C, w1G, w1ll) and (41, &C, @G, will) < (&, &C,
W2G, wl).

Then, (4, éC, WG, wl)—n~ (i1, &C, WG, will) = (0, 0C, 0G, OU) implies (4 —d1, (6 —€1)C, (W — )G, (1 —wi)l)
= (0, 0C, 0G, 0U)

and (41, &iC, WiG, will) -~ (d2 &:C, WG, w2l) = (0, 0C, 0G, 0U) implies (d1-d2), (€1-€2)C, (W1-1i2)G,
(w1-w2)U)= (0, 0C, 0G, oU).

Now, we have

@, eC, WG, vl) —n (a2, &:C, WG, w2U)

=@ -, (- &)C, (Ww—1w)G, (w—u)U)

=@ -, (- &)C, (Ww—1w)G, (w—u)l)

= ((@ —d2)-0, (€ — &2)-0)C, ((@ —w2)-0)G, ((w — u2)-0)U)

= (@ — d2)-(d — dn), (€ —e2)-(€—en)C, (@ —w2)- (@ —W1))G, (1 — u2)-(w — w1))U)

= (@ (@ — ) d2), (€ -(€ —en))—e2))C, (W - (W — t))—w2))G, (¢ (& — 1)) u2))U)

= ((@r-(@1 — d))-d2), (((er-(&1 - €))—€2))C, (((dor- (W1 — W))—w2))G, (((we1-(ue1 — 1e))— u2))U)

= ((a1— d2)~(d1 - 4), (21— &2)- (81— 8))C, ((Wr—t2)- (W1 —W))G, (w1 — u2)-(uer — w))U)

= (0-(d1 — ), (0- (e1-¢))C, (0- (w1 —W))G, (0-(u1 —w)U)

= (0, 0C, 0G, 0U)

Hence, (4, éC, WG, wU) < (a2, é2C, w2G, u2U). Consequently, “<” is a partial order relation.
Proposition 3.1. Assume that (/i(PN), -~N) be a pentapartitioned neutrosophic subtraction algebra . If
d, eéC, wG, wl), (41, é1C, WG, will) EA(PN), withd, ¢ w, v € fi, then the following are true:

i) (4, éC, wG, wU) -~ (0, 0C, 0G, 0U) = (4, éC, wG, wl);

ii) (0, 0C, 0G, 0U) -~ (4, éC, wG, wU) = (0, 0C, 0G, 0U);

iii) ((4, eC, WG, wl) —~(d1, &1C, wnG, will)) -~ (4, eC, wG, wl) = (0, 0C, 0G, 0U);

iv) (4, eC, WG, wU) —n (a1, e1C, WG, will)) —n(di, &1C, w1 G, will) = (4, el) —n(d1, 1C, G, will);

v) (@, eC, wG, wU) —~(d1, e1C, wiG, will)) —n((d1, e1C, wiG, will) —n (4, eC, WG, wl)) = (4, éC, WG, wl) —~
ai, e1C, inG, will);

vi) (@, eC, WG, wU) —~((d, eC, wG, wU) —n((d, eéC, WG, wU) —~ (41, &1C, WG, will))) = (4, eC, WG, wl) -~ (d1,
e1C, G, will);

(vii) (4, eC, wG, wl) -~ ((a, eC, wG, wU) —n(d1, 1C, G, will)) < (41, 1C, G, will);

(viii) (@, eC, WG, wU) = (41, &:1C, unG, will) < (4, eC, wG, wl) —n (41, &:1C, w1 G, will) = (0, 0C, 0G, 0U) and (d1,
éiC, G, ) = (4, eC, WG, wl).

Proof. (i) We have, (4, éC, wG, wU) -~ (0, 0C, 0G, 0U)

=@-0,E-0)C (e-0)G, e-0U)=@—-(@-4d), (- (-8)C, (- (e-8)G, (- (e-e)U) = (4, eC, wG, uvlU).

(
(
(
(
(
(
(
(

(ii) (0, 0C, 0G, oU) -~ (4, éC, wG, wl) = (0-4, (0-6)C, (0-w)G, (0-w)U) = (0-(3-0), (0-(6-0))C, (0-(¢-0))G,
(0-(e-0)U) = (0, 0C, 0G, oU).

(iii) We have, (4, éC, @G, wU) - (41, &:C, @G, will)) - (d, éC, WG, ull)
= (@-d1, (&-6)C, (W-1)G, (w-1e1)U)~~ (4, éC, WG, wl)
=((@-d)-a(€-e)-eC, (w-wr)-w)G, ((w—u1)—w)l)
=((@-a)—da,(€-e)—e)C, (W -w)—w)G, (v —u) —u)U)
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= (0-d, (0-81)C, (0-ti1)G, (0-1)U])
= (0, 0C, 0G, 0Ul).

iv) ((4, éC, WG, wU) —~ (41, é1C, WG, will)) —n(d1, &1C, G, wi1ll)= (4 — i1, (€ —é1)C, (W —wn)G, (v —w1)U)—n~
dai, éC, G, wrll).

(@ —dn)-dv), ((€—er) —e1)C, (W — ton) =) G, ((w — wr) —wr)U)

(@ —dn) = (@1 = (a4 — i), ((€ — &n) = (&1 = (€~ &n)C, ((W —wn) = (or = (@ — 1)) G, ((w—1e1) = (wer = (w0 —wr))U
d-d1, (é-61)C, (w-w1)G, (w-w1)U)

g, eéC, wG, wl) —n(d1, é1C, inG, wil).

(
(
=(
=(
=(
=(

(v) (@, eC, wG, wU) —n (d1, &iC, wnG, will)) —~ ((d1, é:C, G, will) —~ (4, éC, WG, wl)) =(a-d1, (é-61)C,
(w-01)G, (w-1e)U) —~ ((d1-d), (é1-€)C, (Wi-w)G, (w1-w)U) = ((d-d1)- (41-d), ((€-e1)- (€1-€))C, (W-tin)- (Wi-))G,
(w-1e1)- (wr-w))U)= ((d = (a1 = @) — a1, (€ — (&1 = €)) —en)C, (@ — (w1 = w)) = W1)G, (0 — (w1 — ) — w1)l)
=(@—d1, (-é&)C, (w—w)G, (w—uwn)l)

= (4, eC, WG, wl) -~ (41, e1C, wnG, will).

(vi) @ éC, WG, vU)—~((d eC, wG, wl) —n((4, éC, WG, wl) —~ (a1, &C, WG, will))) = (4, eC, WG, wl)-n((d,
éC, wG, wl) —~(d - w,(€ — w)l)) = (4, eC, WG, wl)—~(d —d1, (€ —é1)C, (W —w1)G, (1 — ur)U).
=@-(@-(a-a)) - (E-E-e))C (@ (@— (W —-w))G, (&= (&= (&~ un))U)

=(@—dn) = (@ -a) - a)(€—en) = (€ —ex) ~ )G, (@ —wr) = (@ — wr) = D)G, ((w —1e1) = (w0 — 1) ~w)U)
Since from the properties of A, if 4, 41 € A then (4 — d1) — 4 = 0 then we have

(@ —an) = ((@—dr) - a),((€ - &) = (6 —en) = )C, (W —tbr) = (@ — 1) = W))G, ((w —wr) = (= 1) — w)U)
=((@—dr) - 0,((e-&) - 0)C, (@ —n) = 0)G, ((—wr) - O)U)

= (d—a1, (€—e1)C, (W —w1)G, (1 —w1)U)

= (4, eC, WG, vU)—-n~(d1, &i1C, wrG, will).

(vi) (4, éC, WG, ull) — (4, &C, WG, 1wU) ~n (@1, &:C, WG, will))) ~n (@1, &:C, w:G, will)= (4, éC, WG, wll) —n
(&1, &1C, :G, will)) - ((d, &C, WG, wll) - (d1, &:C, w:G, 1:ll)) = (0, 0C, 0G, OU) =(4, éC, G, 1el) ~x ((4, éC,
WG, 1wl ~x (A1, &C, G, will)) < (41, &:C, wiG, 1ill).

(vii) Suppose that (4, éC, WG, wU)-n (41, €1C, WG, will)= (0, 0C, 0G, 0U) and (41, é:1C, @G, w1ll) -~ (4, éC,
wG, vU) = (0, 0C, 0G, 0U). Then (4, éC, WG, wU) = (4, eC, WG, wU)-~(0, 0C, 0G, 0U).

= (4, éC, wG, vU)—n~((4, éC, WG, wl) -~ (a1, &:C, WG, wi1ll))

= (d1, e1C, G, will) —~ ((d1, €1C, w1 G, w1ll) —n (4, eC, WG, wl))

= (d1, &:C, G, w1ll) —~ (0, 0C, 0G, 0U).

= (d1, e1C, wnG, will).

= (4, eC, wG, wU) = (d1, e:C, wnG, w1ll).

Conversely, suppose that (4, éC, WG, 1l) = (41, e1C, G, w1ll)

Then, (4, éC, WG, U) —~(d1, é1C, w1G, will)= (4, éC, WG, wU) —~ (4, eC, WG, wU)= (0, 0C, 0G, 0U) and (41,
é1C, G, will) —n (4, eC, wG, wl) = (d1, éi1C, G, will)-n(d1, eiC, G, w1ll) = (0, 0C, 0G, 0U) =(4, eC, WG,
wU) —n(d1, e:C, w1G, wrll) = (0, 0C, 0G, 0U) and (41, é:1C, @nG, w1ll) —~ (4, eC, WG, wl)= (0, 0C, 0G, 0U).
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Definition 3.3. Assume that fil(PN) and gz(PN) be two pentapartitioned neutrosophic subtraction
algebra. Then, the direct product of A;l(PN) and A;Z(PN) is denoted by A/N\l(PN) x ffz(PN) and defined as
follows:

Ai(Px) x Ax(Px) = {((8, éC, ©G, wl), (é1, &iC, wiG, will)) : (4, &C, WG, ull) € APw), (&1, &:C, w:iG, will)
€Ax(Pr)).

Proposition 3.2. Assume that (gl(PN), -~) and (ffz(PN), -N) be two pentapartitioned neutrosophic
subtraction algebra. Then, (gl(PN) x gz(PN), -~) is also a pentapartitioned neutrosophic subtraction
algebra.

Proof. Suppose that & = ((d, &C, @G, woll), (41, €1C, wiG, will)), p = ((d2, €&2C, WG, w2l), (43, &C, WsG,
wsl)), 6 =((ds, &:C, wiG, wall), (5, &C, wsG, wsl)) € Ai(Pn) x Ax(Pw), for all do, &, o, 100,42, &, T2, 12, Gy, &,
Wa, 14 € Arand a1, &, W, w1, ds, €3, Ws, w3, ds, &, Ws, s € Aa. Therefore,

(i) We have,

a-N(u-N&)

= ((do, €0C, oG, woll), (d1, &1C, WnG, will))—n[((d2, &:C, WG, w2U), (43, &3C, wsG, wsU)) —n((do, €0C, oG, woll),
(41, &1C, WG, will))]

= ((do, eC, oG, woll), (41, e1C, wnG, will)) —N[(d2, €2C, w2G, w2ll) —n(do, e0C, woG, woll), (43, &3C, wsG, wsl)
—~(d1, é1C, w1G, will)]

= (do, é0C, oG, woll)—N((d2, e:C, 1w2G, w2U) —N(do, €0C, woG, woll)), (41, e1C, wiG, will) —n((d3, &C, wsG, wsl)
—~(d1, e1C, w1G, will)) = ((do, eoC, oG, woll), (d1, &1C, @G, will))

=d.

(ii) We have,

& -n(&—~Np)

= ((do, eoC, WG, woll), (d1, e1C, wnG, will))—n[((do, €0C, oG, woll), (i1, €1C, G, will)) —N((d2, €2C, W2G, w2U),
(a3, &C, wsG, wsl))]

= ((do, &C, woG, woll), (41, &1C, @G, will)) —N[((do, e0C, oG, woll) —n (&2, &:C, w2G, w2U)),( (41, 1C, G,
will)—~ (a3, &3C, wsG, wsl))]

= (do, €0C, WG, woll) —N((do, e0C, oG, woll) —N (a2, €2C, w2G, w2ll)), (41, e1C, w1 G, will)-n((d1, e1C, @G, will)
—~ (43, e3C, wsG, wsl))

= (42, &2C, WG, w2l)—N((d2, e:C, 102G, w2U) —N(do, €0C, oG, woll)), (43, &3C, wsG, wsl) —n((d3, &C, wsG, wsl)
—~(d1, eiC, w1G, will))

= ((@2, e2C, 2G, w2U), (d3, &3C, wsG, wsl))—N[((d2, €2C, w2G, w2U), (43, €3C, wsG, wsl)) —n((do, e0C, woG, woll),
(41, &C, w1G, will))]

=u-~n(Uu-NQ).

(iii) We have,

(@—~u)—N~0O

= [((do, éC, oG, woll), (d1, €1C, @G, will)) —~((dz, &:C, w2G, w2U), (d3, &C, WG, wsl))] —n((ds, esC, WG,
wall), (@5, 5C, wsG, wsU))

= [((do, &C, woG, woll) —n (d2, €2C, w2G, w2U)),( (41, &1C, WG, will)—n(d3, &3C, wsG, usl))] —~((d4, &:C, WG,
wall), (@5, 5C, wsG, wsU))

= (((do, 0C, woG, woll) —n (A2, &2C, 2G, w2ll)) =N (s, e+C, WG, wall), ((d1, €1C, G, will)—n(ds, e3C, wsG, wsl))
—~ (s, &5C, wsG, wsU))
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= (((do, e0C, oG, woll) —~(ds, €:C, WG, wsll))—n (A2, €2C, ©W2G, w2Ul), ((d1, &1C, G, will) —~(d5, &5C, wsG,
wsU))—n(ds, &3C, wsG, wsl))
= [((do, 0C, woG, woll) —n (d4, e+C, WG, wsll)),( (41, &1C, WG, w1ll)—n(ds, &5C, WsG, wsU))] —~((d2, €:C, w:2G,
w2l), (i3, 6C, wsG, wsll))
=[((do, é0C, oG, woll), (41, &1C, wnG, wi1ll)) —n((d4, €:C, wsG, wsll), (ds, &C, WsG, wsU))]
—~ ((d2, €2C, w2G, w2U), (45, &3C, WsG, wsU))

=(a-~0)-~pu.
Proposition 3.3. Assume that gl(PN) be a pentapartitioned neutrosophic subtraction algebra.
Suppose that A be a classical subtraction algebra. Then, the structure (&(PN)XA,—N) is a
pentapartitioned neutrosophic subtraction algebra.
Definition 3.4. Assume that (fA(PN), -N ) be a pentapartitioned neutrosophic subtraction algebra.
Then, if the following criteria are met, a non-empty subset A(Pn) is referred to as a neutrosophic
subtraction sub-algebra of A(PN)Z
(i) A(PN) #0;
(i) (4, eC, @G, wU) -~ (d1, &1C, w1G, 11U) € A(Pn), for all (4, éC, WG, 1U), (41, e1C, inG, u1U)€ A(Pn);
(iii) A(P~) contains a proper subset which is a subtraction algebra.

A(Pn) is referred to as a pseudo pentapartitioned neutrosophic subtraction sub-algebra of
A(PN) if it does not contain a proper subset that is a subtraction algebra.
Definition 3.5. Suppose that (;A, -, *) be any subtraction semi-group, and assume that A(PN) =<Auc
U G U U> be a set generated by A and P. Then, (A(PN), -N, ¥) is referred to as a pentapartitioned
neutrosophic subtraction semi-group. Let (4, éC, WG, ¥U) and (41, &1C, @1 G, 11U) be any two elements
of A(PN) with 4, é, W, w, a1, &, W1, w1 € A. Then we define the following:

4, eC, wG, yU) —~ (d1, e1C, G, wiU) = (4 - dy, (€ - é1)C, (0 — )G, (v —u1)U),
and (4, éC, WG, vU) * (41, &1C, G, w1 U) = (dd, (éd+der+ éer)C, (war+din+ win)G, (wirtdwi+ win)U).

Definition 3.6. The direct product of two pentapartitioned neutrosophic subtraction semi-groups
;u(PN) and AZ(PN) is denoted by Al(PN) x AZ(PN) and defined as follows:
A1(P) x Ao(Pr) = {((4, 8C, WG, 2U), (@, &C, G, 111U)) : (4, éC, WG, 1U) € f‘n(PN), (41, &C, inG, inU) €
AZ(PN)}.
Proposition 3.5. Assume that (1&1(]’1\1), -\, ¥) and (AZ(PN), -N, *) be two pentapartitioned neutrosophic
subtraction semi-group. Then, (Al(PN) x AZ(PN), -N, *) is also a pentapartitioned neutrosophic
subtraction semi-group.
Proposition 3.6. Assume that (A(PN), -N, *) be a pentapartitioned neutrosophic subtraction
semi-group, and suppose that (A, -, *) be a classical subtraction semi-group. Then, (A(Pn) x A, ~x, %)

is a pentapartitioned neutrosophic subtraction semi-group.

4. Conclusions:

The basic ideas of pentapartitioned neutrosophic subtraction semi-group and
pentapartitioned neutrosophic subtraction algebra have been examined in this paper. Further, the
basic properties of subtraction algebra and subtraction semi-group have been analyzed and

established. We believe that numerous fresh investigations can be executed in the years to come by

Rakhal Das, Suman Das, Pentapartitioned Neutrosophic Subtraction Algebra.



Neutrosophic Sets and Systems, Vol. 68, 2024 97

utilizing the concepts of pentapartitioned neutrosophic subtraction semi-group and

pentapartitioned neutrosophic subtraction algebra.
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