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Abstract

Researchers have great interest in working in the fields of fuzzy
algebra and its substructure. Nowadays, the work on fuzzy algebra
has attained the greatest height. Considering the incline algebra in this
study, the concept of the neutrosophic equivalence relation in incline
algebra and its related properties are introduced. Furthermore, the
characteristic function and chain conditions are also analyzed, with
some results.
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Introduction

Zadeh [28] focused on the thoughts of fuzzy sets and their operations. Fuzzy
sets were derived by generalizing the concept of set theory. Fuzzy sets can
be thought of as an extension of classical sets. In a classical set (or crisp
set), the objects in the set are called elements or members of the set. Re-
searchers are evoked with a great welcome to work in the field of fuzzy set
theory, which is developed in different branches of mathematics. Fuzzy sets
are generalized by allowing elements to belong to a given set to a certain de-
gree. Instead of taking characteristic functions in {0, 1}, now by take a new
function valued in [0,1]. Atanassov [2] reveals the idea of intuitionistic fuzzy
sets by including a component called the non-membership function with a
membership function, and Smarandache [19] inserted one more new func-
tion named the degree of indeterminacy or neutrality, which is defined on
three components, namely, (t,4, f) = (truth,indeterminacy, falsity) and
is referred to as the neutrosophic set. This theory, developed by Smaran-
dache [19] in 1999, was extended to the concepts of the classic set and fuzzy
sets in 2005.

Incline algebra was originated by Chinese cybernetics expert Cao Zhigiang

[3]. Inclines are generalized from the Boolean and Fuzzy algebras; they
found a way to fuse algebras with ordered structures to express the degree
of intensity of binary relations. An incline X is a structure with associative,
commutative, and distributive multiplication such that [+ = [, [-+lm =m
Vi,m € X. It has both a semiring structure and a poset structure. Inclines
are formed from the ideals in a ring or semigroup, as do the topologizing
filters in a ring. Incline theory is established from semiring and lattice the-
ory. Incline algebra in Monograph was introduced by Cao, Z. Q, Kim, and
Roush[3]. In nervous system and automation theory, as well as in many
other fields, incline theories are exposed. Ahn [1] et al. investigated the
structure of the quotient incline. The inquiry into fuzzy equivalence re-
lations was brought by Chakraborty and Das. Murali has reviewed fuzzy
equivalence, congruence relations, and algebraic closure systems in fuzzy
set theory. The formal modeling, reasoning, and computing are crisp, ac-
curate, and deterministic in nature with the new mathematical methods.
But in reality, crisp data is not always part and parcel of the problems
encountered in different fields. As a consequence, various theories, includ-
ing probability, fuzzy sets, and intuitionistic fuzzy sets, have evolved in the
process.
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The merging of fuzzy with different algebraic structures was started by
Rosenfeld[16], which is evoked with huge interest by many authors, and cor-
related algebra with fuzzy sets. Jun[9] was the first to apply the theory of
fuzzy sets to incline algebra and came up with the concepts of fuzzy subin-
cline algebra and fuzzy ideals of incline algebra, et. al. As a motivation,
here in this paper, the fusion of equivalence relations on the neutrosophic
set with incline algebra is considered and provided with the related results.
Also, the chain conditions and characteristic functions are discussed in an
elegant manner.

The work is segmented into the following sections: Section 1 introduces
the work, and Section 2 deals with the fundamental definitions of incline
algebra and fuzzy sets. Section 3 speaks about the idea of the neutrosophic
equivalence relation in incline algebra. Whereas, Section 4 presents the
neutrosophic characteristic ideal and chain condition. Finally, Section 5
concludes about the work.

1. Section 1: Preliminaries

This section reviews some basic facts about incline algebra and fuzzy con-
cepts.

Definition 1.1. [28] A mapping ® : H — [0,1] is called a fuzzy set in a
universal set H where ®(l) is the membership value of I, V' | € H.

Definition 1.2. [2] An intuitionistic fuzzy set in H is represented as B =
{l,®5(1),Q8(1)/l € H} where ®5 : H — [0,1] is a membership function
and Qp : H — [0,1] is a non - membership function satisfying 0 < ®g(l) +
Os(r) <1, V1eH.

Definition 1.3. [19] An neutrosophic set R is a structure of the form
{l, PR (1), ¥R (1), Qr(1)/l € H} on H with ®g is truth membership function,
Wx as indeterminate membership function and 2 as an false membership
function where &, Vg, Qr : H — [0, 1].

Definition 1.4. [3, 9] A non - empty set (H,+,*) is an incline algebra if
YV I,m € 'H the following holds,

(1) + is commutative and associative

(7i) = is associative and distributive (both left and right) under +

(73i)  +1 =1 (idempotent)
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() l+(lxm)=1
(v) m+ (Ixm)=m.

Remarks:

1. Every distributive lattice is an incline algebra. But the converse is not
true in general.

2. An incline is a distributive lattice if and only if [x{ =1 VI € H.

3. In an incline, the partial order is defined as I < m < [ +m = m and
IAm=min(l;m) 1Vm=max(l,m)V¥l,méeH.

Definition 1.5. [3, 10] A subincline of an incline algebra H is a non -
empty subset T of 'H which is closed under addition and multiplication.

Definition 1.6. [1] A subincline Z of H is said to be an ideal ifr € Z,s € H
and s <r then s € 1.

Definition 1.7. [14] An non-empty subset D € M (H x 'H) is called a fuzzy
equivalence relation on H, where M(H x H) denotes the set of all fuzzy
subsets of H x ‘H if

(1) D(1,1) = sup{D(m,n)|m,n € H},

(i) D(I,m) = D(m,1),

(7i1) D(l,n) A D(n,m) < D(l,m),¥Y l,m,n € H

And if moreover, it satisfies

(z’v) D(ll + lo,m1 + mz) VAN D(ll x lo, My * mg) > D(ll, ml) A D(ZQ, mg),

YV l1,lo,mi,me € H, D is a fuzzy congruence relation on 'H.

Definition 1.8. [14, 15] A fuzzy subincline(ideal) T of H is said to be fuzzy
characteristic if Z(®(1)) =Z(1)V 1l € H and ® € Aut(H)

2. Section 2: Neutrosophic Equivalence Relation On Incline
Algebra

This segregation is based on the study of equivalence relation on incline
algebra.

Definition 2.1. Let 8= {®g, Ve, Qc} € M(H xH) (M(H xH) is the set of
all neutrosophic subsets of H x ‘H) is said to be a neutrosophic equivalence
relation on 'H if

(1) De(l,1) = sup{Pg(m,n)/m,n € H},
Ue(l,l) = sup{¥e(m,n)/m,n € H},
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Qe(l,1) = inf{Qs(m,n)/m,n € H},

(77) Pe(l,m) = Pg(m, 1),

Also, if it satisifies,

AQg(n,m) < Qe(l,m)Vi,mneH

(iv) @g(ll + lg,ml + 77%2) A (I)g(ll * lg,ml * mg) > <I>g(l1,m1) A @g(lg,mg)
Ue(ly 4 lo,m1 +ma) A We(ly *la,mq xma) > We(ly,m1) A We(ly, ma)

Qe(ly + l2,m1 + ma) V Qe(ly

x log,my xma) < Qg(ly,m1) V Qe(la,ma) V

l1,la,m1, mo € H implies that £ is a neutrosophic congruence relation on

H.

Theorem 2.2. Let R € M(H),(M(H) is the set of all neutrosophic sub-
sets of H) be a neutrosophic ideal, define a neutrosophic subset Agr €
M(HxH) by Asg(l,m) = sup{®Pr(c)/l+c=m+c,c€ H}, Aug(l,m)=
sup{¥r(c)/l+c=m+c,c € H}; Aq(l,m) =inf{Qr(c)/l+c=m+tc,c€

H} VI,m € H then Ag is a

neutrosophic congruence relation on H, Agr

is named as neutrosophic relation induced by R.

Proof:
For I,m,neH
Ao, (1,1) = sup{Pr(c)/l+c=1+c,ce H}
= sup{Pr(c)/c € H}
Ag, (m,n) = sup{Pr(d)/m+d=n+d,de H}

= sup{Pr(d)/d € H} = As,(1,1)
Hence, Aa, (1,1) = sup{®r(m,n)/m,n € H}
Also, Ag, (I,m) = Ag,(m,l) VI, meH
Ifi+c=n+c&n+d=m-+dthen [+ e =m+ e where e = ¢+ d, by

using the Proposition (3.3) in
Ag, (I,m) N Ag, (m,n)

7]

= sup{Pr(c)/l+c=m+c,c € H}N
sup{Pr(d)/m+d=n+d,de R}

= sup{Pr(c+d)/l+c=m+c,m+d

=n+d;c,d € H}

< sup{®Pr(e)/l +e=m+e,e € H}

:A‘I’R(l?m)

Let l1,l2,m1, mg € H, then
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Ay (I, m1) A Asy (I2, m2) sup{®r(c)/l1 +c=m1+c,c € H}A
sup{®r(d)/l1 +d=mg +d,d € L}

= sup{®Pr(l+m)/li +c=m1 +cla+d
mo +d;c,d € H}

sup{Pr(e)/(l1 +12) + e

(m1+ma) +eecH}

= “4‘1’72 (ll +lo,m1 + mg)

Morever, if I1 + ¢ =mq + ¢ and ly + b = mo + d then
(lh+¢)*(la+d) = (m1 +¢) * (ma + d) and so
(lhxla)+{(cxl2)+ (I xd)+(c,d)} = (mixma)+{(c+ma)+(mi+d)+(cxd)}
Since (I1 +¢)xd = (m1 +¢) *d and ¢ * (I3 + d) = ¢ * (mg + d), we get
(cxla)+ (l1xd)+ (cxd) = (cxma) + (m1 xd) + (cxd)
Since R is a neutrosophic ideal of H,
‘I’R((C * 12) + (ll * d) + (C * d)) = (I)R<C * lg) VAN ‘I’R(ll * d) A (I)R(C * d)
> Or(c) A Pr(d)

Al

Hence,
Ay (I, m1) A Asy (12, m2)

sup{®r(c)/li +c=m1+c,c € H}A
sup{®Pr(d)/me +d=my+d,d € H}
sup{@p(c) A Br(d) /i +c
=my+clo+d=ms+d,c,deH}
< sup{Pr((cxl2) + (l1 xd) + (c*xd))/l1 + ¢
=my+clo+d=ms+d,c,deH}
< sup{Pr((c*xl2) + (l1 *d) + (c*xd))/
(Iy xl2) + (ec*xl2) 4+ (I1 x d) + (¢, d)
= (m1*ma) + {(c+ma) + (m1 +d)
+(cxd)}
< sup{®r(e)/(lixl2) +e
= (my xmg) +e, e € H}
= .Ach(ll * lg,ml * mg)

On combining,
Agr (11 +12,m1 +m2) AN Asy (I * 1o, m1 xma) > Asy (11, m1) A Asy (12, m2)
Similarly, for the intermediate and falsity function.

Theorem 2.3. Considering an idempotent incline H and if £ € M(H x
'H) is a neutrosophic congruence relation on H, then the neutrosophic set
Ke = (g, Ve, Q) € M(H) is defined as Ko, (1) = inf{Pe(l *m,l)/m €
H}, Ky (1) = inf{¥e(l xm,l)/m € H};Kq,(l) = sup{Qe(l * m,l)/m €
H}, V1 € H is said to be a neutrosophic ideal of H.
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Proof:
For I,m € 'H and if [ < m then, £ is a neutrosophic congruence relation.

Ko, (1) =inf{®s(l*xn,m)/nec H}
= inf{Pe(l*x (m=xn),l*m)/n € H}
Since by a lemma 3,17 in [7]

If H is an idempotent incline and if [ < m in H then [ xm =m
> inf{Pg(l,1) N Pg(m«n),m)/n € H}
=inf{Pe(m=*n),m)/n € H}
= Ko, (m)

Kec(l) = Kag(m)
Thus, K¢ is a order reversing.

Since, [ 4+ (I *m) =1 and m + (I * m) = m, implies

Kog(lxm) > Ko, (1) & Kag (I *m) > Ko, (m)

Koo (lxm) > Kag () A Kog (m)

And

Ko, (I+m) =inf{Pe((l+m)*n,l+m)/necH}
=inf{Pe((l*n)+ (mx*xn),l+m)/n € H}
> inf{Pe((l *n,l) AN Pg(m xn),m)/n € H}
= inf{®e((l*n,l)/n € H} Ninf{DPg(mxn),m)/n € H}

= Ko (1) A Ko (m)
where £ is a neutrosophic congruence relation
Ko, (I +m) A Ko, (lxm) > Kag,(I) N Ko, (m)
Similarly, Ky, (I +m) A Ky, (I m) > Ky, (1) A Ky, (m)

And
Kao.(l) = sup{Qe(l*n,l)/neH}
= sup{Qe(l* (m=*n),lxm)/n € H}
< sup{Q¢(l, l) AQe(mxn),m)/n € H}
= sup{Qe(m*n),m)/n € H}
_ICQE( )
Ko, (1) < Ko, (m)

Kag (1 xm) < Kaq, (1) or Ko, (I *m) < Kq,(m), we get
Kol £m) < Kag () V Ko (m)
Kos(l+m) = sup{Qe((l+m)*n,l+m)/neH}
sup{Qe((l*n)+ (m=xn),l+m)/n € H}
sup{Qe((l *n,1) vV Qg(mxn),m)/n € H}
sup{Qe((lxn,1)/n € H} Vinf{Qe(m «n),m)/n € H}
— Kae (D) V Ko (m)

Al
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Theorem 2.4. If R in M(H) is a neutrosophic ideal, then R C K 4,

Proof:
Let I € H, then K4, (1) = (Aog, Avg, Az ) ()
Now,
Kar () = (inf{Asay (Ixm,l)/m € H},inf{Aw, (Ixm,1)/m € H}; sup{ Aqy (I*
m,l)/m € H})
since [+ (lxm)=1=1+1
A, (Lxm,l) = sup{Pr(c)/(lxm)+c=1+c,ceH}

> dr(l)

Ag (lxm,l) = sup{Ur(c)/(l*xm)+c=1+cceH}
> Ur(l)

Ay (Lxm,l) =inf{Pr(c/(l*m)+c=1+c,ce€ H}
< Qr(l)

Kao () > inf{Br(l)/m e 1)

Kamg) = inf{ur()/m e H)

Kaq, (1) < sup{Qr(l)/m € H}

’CAR = R(l)

i.e, R C Kar

Definition 2.5. [7] An element 0 in an incline H is said to be zero if for
anyl e H,l+0=1=04+1 and [*0=0x1=0

Theorem 2.6. If H satisfies |+ 0 =1 & [*0 =01 =0V [ € ‘H then
Kz, € R for every neutrosophic ideal R of 'H.

Proof:

It should be noted that (I%0)+c=0+c=¢, Ve¢,l € Hand V1 € H. Now,
Kaz (1) = {Aar, Aug, Aog } (1)
Kaz () = (inf{As, ([ *m,l)/m € H},

inf{Ag, (Il *m,l)/m € H};
sup{Aq, (I *m,l)/m € H})
< (A (1%0,1)), Apy (1%0,1), Ag, (1% 0,1))
Ap, (1%0,1) = sup{Pr(c)/(lx0)+c=1+c,ceH}
= sup{®Pr(c)/c=14c,c € H}
= sup{Pr(c)/l < c,c € H}
< Or(l)
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Similarly, Ay, (I 0,1) < Ur(l) and Aq, (1 x0,1) < Qr(l)
i.e., R is order reversing.
Kar CR.

Definition 2.7. Let R be the family of all neutrosophic ideals of an incline
algebra H and let u,v,w € [0,1]. Define a binary relation U", V" & W" on
R such that Ri = ((I)'Rl, \I"Rl, QRl) & Ry = ((I)R2, \I/R2, QR2) in R.

(Rl,Rz) ceu <:>U(<I>R1,u) :U(‘I)Rz,u)

(R1,R2) € V' & V(\I/Rl,v) = V(‘IDR2,U)

(Rl,Rz) EWY & W(QRI,U)) = W(QRQ, w)
Clearly, U™, V', W" are equivalence relations on R

(1) For R1 = (Pr,,VR,,R,) € R, let [Pr,|uy [respectively [Ug,]yv,
[Qr,|ww | denotes the equivalence class of ®r, modulo U" [¥r, of V',
Qr, of WY]

(17) P, /U™ [Tr,/V, Qr, /W] denote the system of all equivalence classes
modulo U* [V, W], where ®r, /U" = {[PR,|u=/Pr, € R}, respectively,
\I/RI/VU = {[\PRl]V“/\I/Rl S R} and QRl/Ww = {[QRl]W“’/QRl S R}

Let Z be the family of all ideals of R and let u,v,w € [0, 1], now define
a mapping fu, gy, hy from neutrosophic ideal of R to Z U {¢} as

fu[q)Rl] :u[q)'Rwu];

g'U[\IIRl] = V[\IIRNU];

hw[QRl] = W[Qwa] VR = ((I)Rw \IIT\’&’ QRI) ER
Hence clearly, fy, gy, hy are well defined.

Theorem 2.8. For any u,v,w € [0, 1] the mapping fu, gv, hw are surjective
from R to Z U {¢}.

Proof:
Let u,v,w € [0, 1], since 0* = (0,1) in neutrosophic ideal and is defined as
0(l) =0 & 1(I) =1 VYl € H, now obviously

fu(07)  =U(0,u) = ¢,

gv(O*) = V(()?U) =0,

h(0%) = W(0,w) = ¢
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Let Z1(# ¢) in Z and let Z{ = (Pz,,¥z,,Qz ) in neutrosophic ideal
R
fu(q)zl) ZU((I)ZI,’U,) =Z,
gv(‘l’*zl) = V(\IIZUU) = Z,
hw(Q*Zl) = W(le,w) =2Z
Thus fu, gv, hy are surjective.

Theorem 2.9. Let O /U™ [Yr/VY, Qr/WY] are the quotient sets and are
equipotent to Z U {¢}, V u,v,w € (0,1).

Proof:
For u,v,w € (0,1), let f7, g5, hyy : Pr, /U™, Ur, /VV, Qr, /WY to ZU{¢}
is defined by

fo PR, Juw] = ful®R,]
95 [[YR, ]y = gv[VR,]
RolOr Iwe] = hu[Qr, ] V R1 = (PR, YRy, OR,) €R
Now, U[Dg,,u] =U[PR,,u]
VPR, ,v] = V[Pr,, 1]
WIQR,, w] = W[Qgr,,w], for R1,R2 € R

then Ri,Ro € U", R1,Ro € VY and Ry, Ro € WY,

(PR, Jun = [PRyJuw, [¥RyJve = [¥rylye and [Qr, lwe = [Qr,lwe
Thus, f77, 95, hy are injective.
Let Z1(# ¢) in Z and Z} = (®z,, ¥z, z,) in neutrosophic ideal R of H,

f;[[ZﬁU“] = fu[Zf] = u[(I)Zuu] =2Z

9 [[Z1]ve] = gu|Z7] = V[®z,,v] = Z

hip 1211w ] = hu[Z{] = W[Qz,,w] = Z
And, 0* € (0,1) € R

S l[0%Jeaw] = ful0*] =U[0,u] = Z

g;[[O*]V”] = Guv [O*] = V[()’ U] =2Z

hp [[0%Jwe] = hy[0*] = W[0,w] = Z

fa, 9y hy, are surjective.

Theorem 2.10. For u,v,w € (0,1), a mapping oy . : R — ZU{¢} is de-
fined as oy pw(R) = fu(PR)NGy(¥R)Nhy(QR) for each Ry = (Pr,, Yr,,Qr,) €
‘R is surjective.

Proof:
Let u,v,w € (0,1) & 0* € (0,1) € R

Ouww(0%) = fu(0%) N gy(0%) N hy(0%) = U0, u) N V(0,v) NW(L,w) = ¢
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For any R* € R, there exists R = (®rrs, Wore, Qi+ ) in R such that
Uu,v,w(R,*) = fu(qJR/*) N gv(\IJR’*) N hw(QR’*)
= Z/{((I)R/* y ’LL) N V<\IIR/* y ’l)) N W(Q'R,* s w)
= R*
Remark:
Let us define another relation G""" on R such that u,v,w € [0, 1]
(R1,R2) € G¥" & U((I)Rl,u) N V((I)Rl,v) N W(QRl,U))
= U((I)RQ,U) N V((I)RQ,’U) N W(QRz,w)
where R1, Ro € R thus, the relation G*%" is also an equivalence relation
on R.

Theorem 2.11. For u,v,w € (0,1), the quotient set R/G"“ " is equipo-
tent to Z U {¢}.

3. Section 3: Neutrosophic Characteristic Ideal and Chain
Condition

This part deals with the neutrosophic characteristic ideal and the chain
conditions.

Definition 3.1. If R be a neutrosophic ideal of H, T is a mapping from H to
H and let us define a mapping R™; H — [0,1] by R7(l) = {®% (1), VR (1), Q% (1)} =
{Or(r(1), ¥r(7(]), Qr(7(1)/l € H}.

Theorem 3.2. If R is a neutrosophic ideal of H and 7 is an endomorphism
of H, then R" is a neutrosophic ideal of H.

Proof:
Forl,m € H and R = (Pr, VR, QR)
PL(l+m) ANPL(Ixm) = Pr(T(l+m)) A Pr(T(lxm))
= ®r(7(1) + 7(m)) A Pr(7(l) * T(m))
= Or(7(1) A Pr(T(m))
= PR (1) N PR (m)

Let 1< m& l+m = m,sor(m) = 7(I4+m) = 7(1)+71(m)thereforer(l) <

T(m)®L (1) = ®r(7(l)) > Pr(r(m)) > O%(m)Similarly, ¥ (I + m) A
UL (Ixm) > UL (1) A UL (m) &UEL (1) > U (m)QR ([ +m) V QR (I xm) <
(1) v () L (1) S O (m)

R™ is a neutrosophic ideal of 'H.
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Definition 3.3. A neutrosophic ideal R = (P, ¥, r) of H is said to be
neutrosophic characteristic if g (7(1)) = ®r(l), Yr(7(l)) = Yz (1), Qr(7(1)) =
Qr() VY1 e H and 7 € Aut(H), where Aut(H) is the set of all automor-
phism of H.

Theorem 3.4. R € M(H) be a neutrosophic characteristic ideal of H.
Then each level ideal of R is a characteristic ideal of 'H.

Proof:
Let R € M(H) be a neutrosophic characteristic ideal of H, Ry yw, Wwhere
u,v,w € Im(R) is a ideal of H
It suffices to show that 7(Pr,) = Pr,,7(Yr,) = URr,, T(QR,) = Qr,,, U €
Im(Pr), veIm(¥r), we Im(Qr)
Let T € Aut(H) & | € Ry since R is a neutrosophic characteristic,
Pr(T(l) =Pr() > u
It follows that 7(1) € ®r, and hence 7(Pr,) C PR,
Similarly, for Vg, g, .
Conversely, let m € &, & | € H such that
7(l) = m then dg(l) = Pr(7(l)) = Pr(m) > u, |l € g,
m=71(l) € 7(Pr,) so that dr, C 7(Pr,)
Similarly, for Vg, Qg.
Ru,vw is a characteristic ideal of 'H.
The converse of theorem 4.4 is given in lemma 4.5
Let R be a neutrosophic ideal of H and let | € H then
R(l) = (‘I)R(l), \PR(Z),QR(Z)) = (’LL,’U,U)) Sle (I)Ru l g (I)Rul,l S \I’Rv,l ¢
VR, ; L €Qr,,l ¢ Or,, ¥V ur > u,v1 > v and wy > w.
It’s obvious.

Theorem 3.5. R be a neutrosophic ideal of H and if each level ideal of R
is characteristic, then R is a neutrosophic characteristic ideal of 'H.

Proof:

Let R € M(R) be a neutrosophic ideal and let | € H,T € Aut(H) and Pr(l) =
u, V() =v & Qr(l) =w

By lemma 4.5, 1 € &g, | ¢ ®r, Yui > u.

It follow T((I)Ru) = (I)Ru-

Thus 7(l) € 7(®r,) = Pr, and so Pr(7(l)) > wu.

Let ®r(7(l)) = u1 and assume that uy > u, then 7(l) € &, = 7(Pg, )
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Since Tis1—11¢€ P, which arries at a contradiction.

Or(7(l)) = u = Pg(l) also similarly for, Vg(7(l)) = v = ¥g(l) and
Qr(r(l) = w = Qr(l)

This proves that R is a neutrosophic characteristic ideals of H.

Definition 3.6. [16] An incline algebra H is said to have ascending chain
condition with respect to ideal if H contains no infinite proper ascending
chain of ideals

S§185585....... Similarly, for the descending chain.

Theorem 3.7. H satisifies the descending chain condition with respect to
ideal and let R is a neutrosophic ideal of M (H) then there is no finite as-
cending sequence of elements of Im(R)

Proof:

Suppose |Im(Pr)| = oo and let {u,} be a strictly increasing sequence of
elements of Im(®r) then 0 < uy < ug.... < 1

Now define ®r, = {l € H/Pr(l) > ur}, k=2,3,...

then ®g, is an ideal of 'H.

Let | € &g, , ®r(l) > up > ug—y implies | € ®p, _,

Since ug—1 € Im(R), there exists l,_1 € H such that ®r(lx_1) = ug_1.
Hence @Rk - (I)kal

Thus, ®r, PR, , and so on.

Will get as, PR, Pr,PRr,..... of ideal of H which goes on.

This is a contradiciton and the same procedure is carried out for other
two components.

Theorem 3.8. If |[Im(1)| < oo for every neutrosophic ideal 1 of then
satisfies the descending chain condition with respect to ideal.

Proof:
Assuming in a contradiction, that does not satisfies the descending chain

condition with respect to ideal, then there exists a strict infinite descending
chain SyS1Ss..... of ideals of H. Now define R €' () by

L. ifleS—, r=0,1..

l — r+1 Sry1?
xmld) {1: if 1€N2S,
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r . ; S; J—
\I’R(l): m ZflESril’ T—O,l...

1: if 1enyS,

. Sr —
Qr(l) =4 ™1° z‘fle S0 T 0,1...

1: of 1enN2ySy

where Sy stands for
Assume l € =2~ m e 22— forr =0,1,.. and ro = 0,1, 2....
. Sr 1 §r+1
without loss ofgenerahty, assume thatr <rg thenl+me S, &lxm € S,

(I)R(l + m) VAN (I)'R(l * m)

v

T
IfI,m € NP2,S; then I +m,l+m € N2,S, implies Pr(l +m) A Pr(l*
m) = ‘DR(Z) VAN @R(m)
If 1 ¢ N2yS, m € N22,S,, then there exists 1o such that | € Sfil'
Pr(l+m)ANPr(lxm) > 10
= (I)'R(l) N @R(m)

Similarly, for the other two components and if [ € S‘il,m < [ then
Sy

m € St
Pr(l) = =5 > Pr(m). Ifl € NS, m <1 then Pr(l) = 1 > Pr(m)

‘R is a neutrosophic ideal of having an infinite number of different values,
which is a contradiction.

4. Section 4: Conclusion

In this article, the concept of the neutrosophic equivalence relation in incline
algebra is discussed, along with its properties and some results. Also, chain
conditions and characteristic functions are discussed. This also helps to
promote the concept of merging fuzzy and incline theories. Also, this can
be preferred to some other algebraic structures.
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