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Abstract

Potential mechanisms for dealing with water resources are provided by water resource management
(WRM). To determine agricultural water resources, a new multi-criteria water resource management
approach was created in this work. The management of agricultural water resources has become a
major issue in the current circumstances. To create this circumstance, a multi-criteria approach is
required. We were able to address a real-world water resource management issue using the
suggested multi-criteria decision-making technique. The neutrosophic TOPSIS environment has
been taken into account in this decision-making dilemma. Summertime water demand is high, and
towards the end of summer, when monsoon season arrives, water demand is low in the agricultural
field. During the monsoon season, it is hot uncommon for rain to fall just in parts. In agriculture,
growing crops during the monsoon season was difficult at the time. As a result, the nature of the
water shortage in this area is non-linear and unclear. Because of this, we suggested an MCDM
technique for WRM issues in a neutrosophic TOPSIS -environment context.
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1. Introduction

There is a lack of river flow in the summers when seasonal water substances are depleted, making it
difficult for the ecosystem to function properly[1]. It's impossible to grow a decent crop in this
India's farm area without water in the current circumstances. Farmers in the Indian area are unable to
grow crops because of a lack of water. The lack of water has damaged a large portion of India's
agricultural land. This August, the producers in this area were out of work as a result of a disrupted
crop pattern. This district's rural residents are very concerned about water conservation. They've
used a variety of methods and ways to deal with the water shortage. However, they are unable to
deal with this predicament as a result of poor management. The existing water resources need
management expertise. For WRM, a decision-making approach is recommended. It is possible to use
a multi-criterion decision-making (MCDM) method to figure out the optimal water resources
strategy (alternatives).

The challenge of water resource management necessitates the use of increasingly difficult decision-
making techniques. To deal with the water resource management issue, several scholars are working
on decision-making (DM) approaches Tecle pioneered a new approach to water resource
management decision-making based on many factors selected by the user[2]. In Romania's dry
areas, researchers[3] investigated environmental multi-attribute decision-making (MADM).
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According to [4], an assessment method for water resource management issues was developed based
on criteria. To solve the WRM model proposed by [5], the MCDM approach was used.

At [6]developed the fuzzy MADM approach for water resource projects. provided a fuzzy
compromise strategy to the WMR with ambiguity by [7]. Using the MCA approach, [8] was able to
solve the WRM issue. In the Purulia area of West Bengal, [9]conducted research on water
conservation and management. An MCA method was devised by[10]. to evaluate WRM techniques.
In Lake Karla Basin, Greece, [11]developed an integrated WRM issue using linear programming.
Every genuine situation has an element of uncertainty about it. With the introduction of fuzzy sets
(FSs), which also are defined by the level of membership function and accept a value between [0, 1],
[12] was the first to address this issue.

When Smarandache [13]developed the idea of neutrosophic sets, he assessed them by the three
membership functions, which are truth, uncertainty, and falsehood. Single-valued neutrosophic sets
are defined by [14]. In the FSs, all types of membership functions accept a value between 0 and 1.
Bipolar fuzzy sets, on the other hand, have a membership function that has positive and negative
areas in [0, 1] and [1, 0]. For the first time, bipolar fuzzy sets were proposed by[15]. LR bipolar
fuzzy numbers comparison analysis was first suggested by [16]in 1998. (2018). An application of
bipolar fuzzy sets to decision-making issues was described by[17], [18]. In the following year,
[19]published the bipolar neutrosophic sets, which are an extension of bipolar fuzzy sets, and
[20]proposed a discontinuous formulation of bipolar neutrosophic numbers.

The following is the purpose of our manuscript:
1. To investigate new concepts in Neutrosophic fuzzy Near-subtraction semigroups of stated
bi-ideals and strong bi-ideals.
2. Toinvestigate a few fundamental characteristics and concepts.
3. A Near-Subtraction Semigroups (NFSBI) further enhance the direct product and regularity
of Neutrosophic fuzzy strong bi-ideals (NFSBI).

To sum up, here's how the document is structured: On this page, we'll go over the basics of the
generalized near-subtraction semigroup. In Section 3, we presented the discussion. Section 4
considers the conclusion.

2. Basic preliminaries

We introduce some basic definitions and neutrosophic algebra equations [21]-[24]
Definition 1:

Right-to-left ' — " and’ « ' near-subtraction semigroups are defined by the following conditions for
every non-empty set Y:

There are three ways to look at this:

1. (Y,-) isasubtraction algebra

2. (Y,) is asemigroup

3. (a—Db)c=ac—bc forevery (a,b,cinY).
In Y, there are an infinite number of a, hence 0a = 0 is obvious. For the left near-subtraction
semigroup, we can do the same.

Definition 2:

X is a Neutrosophic Fuzzy Set on the Y universe. Truth membership function Try(a), an
indeterminacy function Indy(a), and a non-membership function FLy(a) are defined as X =
a,Try(a), Indy(a), Fly(a) >

/aY,where Try(a), Indy(a), FLy(a):Y is in the range [0,1] and 0 < Try(a) + Indy(a) +
FLy(a) < 3.
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Definition 3:

A Neutrosophic fuzzy subalgebra N of a near Subtraction Semigroup Y must meet the following
requirements:
The smallest of the two Trys (a and b)is referred to as the “mini” Try.

1. Indy(a —b) < max{Indy(a),Indy(b)}

2. Allaandbin N are covered by FLy(a —b) < max Fly(a),FLy(b).

Definition 4:

A close subtraction If abc
= bac for any a,b,c inY,then a semigroup Y is said to be left permutable.

Definition 5:
Allow any two Neutrosophic Fuzzy Sets of Y and a € Y to serve as X and N, respectively. Hence,

XU N =<a,Trgyn(p), Indyyn(p), FLxyn(a) >/a €Y

Itis Tryyn(p), = maxTry(p), Try(p)
As a result of this, we may calculate

The minimum value of Indy (p), Indy (p), FLx(p), and FLy(p)

There are two ways to look at this:

Itis Tryan (p), = minTrx(p), Ty (p)

As a result of this, we may calculate

The maximum value of Indy (p), Indy (p), FLx(p), and FLy(p)

Definition 6:

If (abc) < min B(a),B(c),
then a fuzzy sub algebra is said to be a fuzzy bi-ideal of a, b,cinY.
Definition 7:

It is only possible for a Neutrosophic Fuzzy Sub-algebra X to be Neutrosophic Fuzzy Bi-ideal if the
following requirements are met:

To begin with, the Tr,(abc) = minTr,.(a), Try(c)

Ind,(abc) < maxind, (a), Ind,(c)

FL,(abc) < maxFL,(a), FL,(c) for each of the values of a,b,and c €Y

Definition 8:
Set X of Y is referred to be Neutrosophic fuzzy right(left)Y-sub-algebra X of Y when

Tr,(a — b) is less than or equal to the minimum value of Tr,(a) Tr,(b)

Tr.(ab) = Try(a)

It is also possible that Ind,(a—b) is equal to or greater than the maximum value
of Ind,.(a) Ind, (b)

Ind,(ab) < Ind,(a)

However, this is unlikely since Ind, (ab) is equal or greater than Ind, (a).

Finally, FL,(a —b) is equal to the maximum value of the max FL,(a) FL,(b) is equal to the
maximum value of FL,(ab) < FL,(a) Inthe contextof Y.

Definition 9:
We can think of X and N as any 2 Neutrosophic Subspaces of the Near Subtraction Semigroups (Y
and Z) that we want to consider. This is followed by the definition of the direct product
< (a,b),Try X N(a,b),
XX N = Indy X N(a,b),
FLy X N(a,b) > a€Y,beZ

Doi : https://doi.org/10.54216/1JNS.180427 325
Received: March 28, 2022 Accepted: July 11, 2022




International Journal of Neutrosophic Science (IINS) V0l 18, No. 04, PP. 323-333, 2022

where,
Try X N(a,b) = min{Try(a), Try(b)};
Indy x N(a,b) = max{Indy(a), Indy(b)};
FLy X N(a,b) = max{FLx(a), FLy(b))}

Definition 10:

For a Neutrosophic Fuzzy Strong Bi — Ideal X of Y, it must meet the following criteria to be
labeled an NFSBI:
Try(abc) = min{Try(b), Try(c)}
Indy(abc) < max{Indy(b), Indy(c)}
FLy(abc) < max{ FLy(b), FLx(c)}
foralla,b,ce€Y.

Example 1

The’ —"and' ' can be defined as

— 0 a b c
0 0 0 0 0
a A 0 A 0
b B B 0 0
c C B A 0
o 0 a b c

0 0 0 0 0
a 0 B 0 b
B 0 0 0 0
C 0 B 0 b

TTX(O) = 09,

Try(a) = 0.7,

Try(b) = 0.3,

Try(c) = 0.2,

Indy(0) = 0.2,

Indy(a) = 0.3,

Indy(c) = 0.9,

FLy(0) = 0.1,

FLy(a) = 0.2,

FLy(b) = 0.5,

FLy(c) = 0.7,
Theorem 1
Suppose

X = (Try, Indy, FLy) to be a NFSBI where YTrTr E Tr(YIndind 2 Ind,YFLFL 3 FL)

Proof: Acceptthat X is a NFSBI of Y. Let a,b,d, e, f€Y.
Study f = ab and a = df.

that Trisa NFBI Y.
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Therefore

YTrTr(f) = supf:ab{min{(YTr) (a), Tr(b)}}

= Sups-ap{Min{supg-ge{min{¥ (d), Tr(e)}, Tr(b)}
= Supy—qp{min{sup,-q.{Tr(e)}, Tr(b)}}
Trisa NFBIof Y
= Sups—qp min{Tr(e), Tr(b)} < supg=qepr{Ir(deb)}
= Tr(dbe) = Tr(f)
YTrTr € Tr. Suppose that YTrTr € Tr

If a cannot expressed as f = ab then, YTrTr(f) = 0 < Tr(f) .In both cases yTrTr
C Tr.Choose a, b, c, f,t, g €Y such that f = abc.Then

Tr(abc) = Tr(f) = YTrTr(f)
= sups_¢amin{(YT7)(t),Tr(g)} = min{Y (a),
Tr(b),Tr(c)} = min{Tr(b), Tr(c)}
YIndInd(f) = infr-qp{max{(Yind)(a), Ind(b)}}
= infr_gp{max{inf,—.q{max{Y (d), Ind(e)}, Ind(b)}
= infrgp{max{inf,_q.{Ind(e)}, Ind(b)}
Since Ind is a NFSBI of Y.
= infr—qp max{Ind(e), Ind(b)} = inf,—qep{Ind(deb)}
= Ind(deb) = Ind(f)
We have, IndYInd 2 Ind.
If a cannot expressed as f = ab then YIndInd(f) = 0 = Ind(f).
In both cases,YIndInd 2 Ind
Suppose that YIndInd 2 Ind.
Choose a,b,c, f,t,g €Y such that f = anc.Then
Ind(abc) = Ind(f) < YIndInd(f)
= infr_ggmax{(YInd)(t),
Ind(g)} < max{Y(a), Ind(b),
Ind(c)} = max{Ind(b), Ind(c)}
FLYFL(f) = inff—qp{max{(YFL)(a), FL(b)}}
= infp-ap{max{infa—q.{max{¥(d), FL(e)}, FL(b)}
= infy—qp{max{info—qe{FL(e)}, FL(b)}
Since FL is a Neutrosophic Fuzzy strong bi — ideal of Y.
= infr_pq max{FL(e), FL(b)} = inf,—q40,{FL(deb)}
= FL(deb) = FL(f)
Hence FLYFL 2 FL If f cannot expressed as
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f =abthen YFLFL(f) = 0 = FL(f).
In both cases,YFLFL 2 FL
Suppose FLYFL 2 FL.Choose a, b, c, f,t, g €Y
such that f = abc.Then
FL(abc) = FL(f) < YFLFL(f)
= infr_ry max{(YFL)(t), FL(g)}
< max{Y(a), FL(b),FL(c)}
= max{FL(b),FL(c)}

Theorem 2

The Direct Product of any 2 NFSBI of a Near — Subtraction Semigroups

isagain a NFSBI of Y X Z.

Proof:
Assume X and N be any 2 NFSBI of Y and Z respectively.

We already prove that X X Bis a NFBl of Y X Z.
Now a = (ay,a,)
b = (by, by)
¢ = (¢, ;)€Y X Z respectively.

Tryxn((a1,az), (by, by), (c1,¢3)) = Tryxn(aybycy, azbyc5)
= min{Try(a,b,¢,), Try(azbyc;)}
= min{min{Try(b,), Trx(c1)},
min{Try(b,), Try(cz)}}
= min{ Tryxy(by, b2),
Tryxn(c1,€2)}
Indyxn((ay, az), (by, by), (€1, ¢2)) = Indyyy(aybycq, azby¢5)
= max{Indy(a,b;c;), Indy(a,b,c;)}
< max{max{Indy(b,), Indy(c;)},
min{Indy(b,), Indy(c;)}}
= max{ Indyyy (b1, by),
Indyy (€1, ¢2)}
FLyxn((a1,a2), (b1, b3), (¢1,¢2)) = FLyxn(a1bicy, azby¢5)
= max{FLx(a,b,c,), FLy(azb;¢3)}
< max{max{FLx(b;), FLx(c;)},
min{FLy(bz), FLy(c2)}}
= max{ FLyyy(by, b2),
FLyxn(c1,¢2)}
So,X X Nisa NFSBl of Y X Z.

Theorem 3
If X X N = (Tryxn, Indyxy, FLyxn)
be a NFSBI of Y X Z .Then X X N = (Tryuy, Indxxn, FLyxxn)
isa NFSBl of Y X Z.
Proof:

Assume X X N = (Tryxy, Indxxn, FLxxy) be a NFSBI of Y X Z.

Doi : https://doi.org/10.54216/1JNS.180427
Received: March 28, 2022 Accepted: July 11, 2022

328



International Journal of Neutrosophic Science (IINS) V0l 18, No. 04, PP. 323-333, 2022

Now Now a = (a4, a,)
b = (by, by)
¢ =(cy,¢5)
€Y XZ
Tryxn, Indyxn, FLyxy are NFSBI of Y X Z.
prove Tryxy(ay, az) (by, by)(cy, ¢2)
< max{Tryxn(as, ay) (by, by)(cy, )}
Tryxn (a1, az) (b1, by)(c1, ¢2)
=1— Tryxn(as, ay) (by, by)(cy, C5)
< 1—min{ Tryxn(ay, az) (by, by)(cy, c2)}
=max{1l — Tryxn(by, b3), 1 — Tryyn(cy,)}
= max{ Tryxy (b1, b2) Tryxn(c1,c2)}
S0,X X N = (Tryxn, Indyxn, FLxxn)
isa NFSBI of Y X Z.

Theorem 4
Let Y be a Strong regular Near - Subtraction Semigroup.
Let X = (Try,Ind,, FL,)be a NFSBI of Y,
then YTrTr = Tr,YIndInd = Ind
and YFLFL = FL
Proof:

Assume X = (Try,Ind,, FL,)be a NFSBI of Y.
Choose aeY.
Y is a strong regular near subtraction semigroup there exists f €Y
such that a = fa?.

YTrTr(a) = YTrTr(fa?).
(YTrTr(a) = supg=fea{min{(YTr)(fa), Tr(a)}}

> min{YTr(fa), Tr(a)}
= min{supgq=qe{min{Y (d), Tr(e)}, Tr(a)}}

= min{min{Y (f), Tr(a)}, Tr(pa)}
= min{Tr(a),Tr(a)} = Tr(a)
YTrTr € Tr.

From that,YTrTr = Tr

YIndInd(a) = inf,—rqq{max{(YInd)(fa), Ind(a)}}
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< max{YInd(fa),Ind(a)}
= max{infra-qe{min{Y (d), Ind(e)}, Ind(a)}}
< max{max{Y (f), Ind(a)}, Ind(pa)}
= max{Ind(a),Ind(a)} = Ind(a)
Yindind € Ind.
From that, YIndInd = Ind

YFLFL(a) = infy=faa{max{(YFL)(fa), FL(a)}}
< max{YFL(fa), FL(a)}
= max{infro-qe{min{¥ (d), FL(e)}, FL(a)}}
< max{max{Y (f), FL(a)}, FL(pa)}
= max{FL(a),FL(a)} = FL(a)
YFLFL € FL.
From that,YFLFL = FL

Theorem 4

Every left permutable fuzzy right Y
sub algebra of Y is a NFSBI of Y.
Proof:
Assume X = (Tr, Ind,, FL,)
be a Neutrosophic fuzzyrightY
sub algebra of Y.
First we prove X is a NFBI of Y.
Choose f,a,b,d, e€Y.
Also f = ab,a = de
TrYTr(f) = sups—qp{min{(TrY)(a), Tr(b)}}
= Supg—qp{min{sup-qe {min{Tr(d), Y (e)}, Tr(b)}
= sups-ap{min{supg=q.{Tr(d)}, Tr(b)}}
= supg—gpymin{Tr(d), Tr(b)}
Since Tr is a Neutrosophic fuzzy right' Y
sub algebra Tr(ab) = Tr((de)b) = Tr(d)
< supg—qp, min{Tr(ab),Y (b)}
Y(b) =1=Tr(ab) =Tr(f)

Therefore, TrYTr € Tr
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IndYInd(f) = infy_q{max{(IndY)(a), Ind (b)}}
= infr_gp{max{infy-qe{max{Ind(d),Y (e)}, Ind(b)}
= infy—ap(max{info—g.{Ind(d)}, Ind (b)}}
= infsqpmax{Ind(d), Ind (b)}
Since Ind is a Neutrosophic fuzzy right Y
sub algebra Ind(ab) = Ind((de)b) < Ind(d)
< infr_qp, max{Ind(ab), Y (b)}
Y(b) = 1 = Ind(ab) = Ind(f)
Therefore, IndYInd S Ind

FLYFL(f) = infr—q,{max{(FLY)(a), FL(b)}}
= infr=gp{max{infy=qe{max{FL(d),Y (e)}, FL(b)}
= infr-gp{max{infy=a.{FL(d)}, FL(b)}}
= infr_gymax{FL(d), FL(b)}
Since FL is a Neutrosophic fuzzy right Y
sub algebra FL(ab) = FL((de)b) < FL(d)
< infy_qp max{FL(ab),Y (b)}
Y(b) = 1 = FL(ab) = FL(f)
Therefore, FLYFL € FL

YTrTr(f) = sups—qp{min{(YTr)(a), Tr(b)}}
= supg—qp{min{sups-ge{min{¥ (d), Tr(e)}, Tr(b)}
= Supf-ap{min{supq-q.{Tr(e)}, Tr(b)}

Since Tr is a left permutable Neutrosophic Fuzzy right Y
Sub algebra of Y.Tr(ab) = Tr((de)b) = Tr(edb) = Tr(e)
< supg—gep{min{Tr(ab),Y (b)}.

Since Y(b) =1 = Tr(ab) = Tr(f)

YindInd(f) = inf;—gp{max{(YInd)(a), Ind(b)}}
= infr_gp{imax{info_q.{max{Y (d), Ind(e)}, Ind(b)}
= infr-ap{max{info=q.{Ind(e)}, Ind(b)}
Since Ind is a left permutable Neutrosophic Fuzzy right Y

sub algebra of Y.
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Ind(ab) = Ind((de)b) = Ind(deb) < Ind(e)
= infr_gpmax{Ind(ab),Y (b)}.Since Y (b) = 0 = Ind(ab) = Ind(f)

We have, Yindind 2 Ind

YFLFL(f) = infr—qp{max{(YFL)(a), FL(b)}}
= infr—ap{max{info-ge{max{¥ (d), FL(e)}, FL(b)}
= infy—qp{max{infa-q.{FL(e)}, FL(b)}
Since FL is a left permutable Neutrosophic Fuzzy right Y — sub algebra of Y.
FL(ab) = FL((de)b) = FL(deb) < FL(e)
= infr_qgpymax{FL(ab),Y(b)}.Since Y(b) = 0 = FL(ab) = FL(f)

We have, YFLFL 2 FL

3. Discussion

India in West Bengal suffers from severe droughts. India's farmers confront water shortages
regularly. As a result of the scarcity of water, the district's agricultural lands are unusable. Water
conservation technology has become a need in this region. The year-round importance of
appropriate water management cannot be overstated.

O_1(Drip drip irrigation system by wood reed),

O_2 (water preservation and stockpiling by trying to dig a pit on agricultural land),
O_3(embankment on the river),

O_4 (rainwater preservation)

are the 4 options considered in the problem formulation with 3 standards

S_1 (feasibility of the techniques),

S_2 (cost execution of the methods),

. S_3 (surface water and groundwater in the river basin techniques).

. O3 is ranked higher than 02, O1, and O4.

PNOU AW

4. Conclusion

Fuzzy set theory has been extended to include Neutrosophy fuzzy sets. Neutrosophic fuzzy
Strong Biideal in Near Subtraction Semi Group Homomorphism Union Direct Product
Intersection Homomorphism We'll go at the basics of Neutrosophy's fuzzy ideals in the future.

Agricultural fields in India have been more water-starved in recent years. To understand the
purpose of dynamic water resource management, you need to have a firm grasp of management
principles. India's water resource management challenge may be caused by the use of
multicriteria decision-making procedures. According to this research, MCDM techniques for
WRM in the various block regions are being developed.
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