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Neutrosophic resolving set : A novel tool for managing uncertainity in disaster resource
optimization
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ABSTRACT: Since real-world data is frequently ambiguous, inconsistent, partial, or indeterminate, and be-
cause neutrosophic graphs are particularly made to manage all of these qualities concurrently, they are more
suited for modeling real-life scenarios. The following terms were introduced in this article: neutrosophic re-
solving set, neutrosophic resolving number, neutrosophic super resolving set, neutrosophic modify resolving
number, inter-valued neutorosophic resolving set, and inter-valued neutorosophic resolving number. Addition-
ally, some theorems, properties, and corollaries were derived and real-world applications based on neutrosophic
resolving sets were discussed.
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1. Introduction

Neutrosophic graphs are more appropriate for real-world scenarios because they enable precise, adapt-
able, and realistic modeling of the components of ignorance, conflict, and uncertainty that are present
in almost all real-world systems. Neutrosophic graphs distinguish between the real, false, and unknown.
According to graph theory, a resolving set is a subset of vertices that, by virtue of their distances from
the vertices in the set, uniquely identifies every other vertex in the graph. In order to describe uncertain,
partial, or inconsistent information, this idea is strengthened when it is extended into the neutrosophic
realm by including truth, indeterminacy, and falsity essential components of neutrosophic logic. In a
neutrosophic graph, a neutrosophic resolving set is a collection of vertices that make it possible to dis-
tinguish each other from one another using the neutrosophic distance vector (which comprises truth,
indeterminacy, and falsehood) between the group’s vertices.

A revolutionary fuzzy idea has been effectively used to describe the many uncertain real-world
applications in decision-making issues since Zadeh first proposed it in 1965 [1]. With several membership
value grades, the fuzzy concept is an advanced form of the classical set. The two truth values of the basic
classical set are either 0 or 1. When addressing the uncertainties of real-life issues, crisp sets are not
suitable. In the case of 1 or 0, every item in the type 1 fuzzy set may have the appropriate membership
between 0 and 1. This will lead to the expected outcome. In this case, the membership score a distinct
number between 0 and 1 that differs from the probability value inside the fuzzy set is used to determine
an object’s degree of course within the fuzzy set.
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Using just one membership grade value may leave the person making the decision unable to han-
dle the uncertainties of any complex real-life scenario. In order to address this issue, Atanassov [2]
introduced the intuitionistic fuzzy set (IFS) and its properties. Additionally, a reluctance rating and a
non-membership grade are given to every fuzzy set element. Using the three qualities and considering
the parameters, which are controlled by IFS numbers and include inferiority, superiority, and hesita-
tions, it is simple to characterize the features of the fuzzy set. With the use of more pertinent data
and the IFS worldview, Smarandache [3,4] presented the novel concept of neutrophilic sets, which solved
practical problems with imprecise, foggy, and uncertain movement. In any case, the neutrosophic set
may capture the ambiguities created by irregular, ambiguous, and unexpected data. In essence, it is
an expanded version of fuzzy sets, uncertain fuzzy sets, and basic conventional sets. Three membership
grades have been given to each element of the neutrosophic set: true, false, or ambiguous. The three
membership classes of the neutrosophic set are always included inside [0, 1] and are independent of one
another. A graph may be used to simulate real-world problems. To represent the elements and their
connections, the graph is usually modeled using nodes and loops. For practical applications, a broad
range of information types must be represented by a wide range of graph types, including FGs, IFS, and
Ngtheories [5,6,7,8,9,10,11]. The first proposal for IFS linkages came from Shannon and Atanassov [12].
After that, they published many theorems and presented the idea of intuitionistic fuzzy graphs. Parvathi
et al.[13,14,15] proposed many approaches to link two intuitionistic fuzzy networks. On IFGs, Rashman-
lou and associates [16,17,18] developed a number of product operations, including lexicographic, direct,
strong, and semi-strong products. They characterize the unconstrained join, the linked components, and
the union on intuitionistic fuzzy networks. It turns out that the most comprehensive kind of graph avail-
able today is the n-Super hyper graph, which Smarandache [19] presented together with super-vertices.
A fuzzy Pythagorean graph was initially introduced by Akram and associates [20,21,22,23,24,25]. The
determinant and adjoint of neutrosophic matrices with interval values are found using the permanent
function as a foundation, as stated by Khizar Hayat et al. [26]. On underlying subgraphs of a simple
graph, Khizar Hayat et al. [27] established type 2 soft graphs. Khizar Hayat and Faruk Karaaslan [28]
presented verires matrices for neutrosophic sets. Based on verires matrices, they offered a multi-criteria
group decision-making solution.” Several index types in neutrosophic visual representations were studied
by Majeed et al. [29]. This group includes indexes that are entirely degree-based as well as degree-based.
The r-edge regular, strongly edge regular, and vertex absolute degree of the neutrosophic graph were
presented by Kaviyarasu, M. [30]. He also covered other facets of these graphs. To identify the most
effective online streaming platforms, Wadei Faris AL-Omeri et al. [31] proposed using the max product
of complement notation in N'G. In fuzzy situations, Vijayabalan D et al. [32] explore a new approach
to comparing the expectancies of stochastic models. Economic theory and actuarial science both rely on
stochastic models. The key benefit of this research is that it helps to understand the new concepts of
stochastic comparison among stochastic models based on the exponential order. Using the fuzzy mean
inactive time order concept, we developed a new definition, solved the preservation properties and the-
orem, and implemented it. There are numerous uses for stochastic models. Vijayabalan D. et al. [33]
developed a new technique for comparing stochastic model predictions in fuzzy environments, enhancing
understanding of actuarial science and economical modeling. They solved preservation properties, used
a definition for fuzzy mean inactivity time order, and presented applications.

The neutrosophic graph has been investigated in many dimensions by several authors (Table 1).
The concept of the score function’s absolute value hasn’t been considered yet, however. Since the score
function is essential in many decision-making scenarios, we may focus on the problems that emerge in real
time during earthquakes in Japan. Establishing an earthquake response center to facilitate the recovery
from similar disasters is one long-term objective.

Table 1: .
Techniques Solved Problem Reference
Complex intuitionistic Fig Cellular network provider businesses using [34]
fuzzy graphs to test our method
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A NOVEL TOOL FOR MANAGING UNCERTAINITY IN DISASTER RESOURCE OPTIMIZATION 3

Techniques Solved Problem Reference
Ng RSM index modification 35
Nga Find weak edge weights 36
Colouring of Ng To determine which website is phishing 37
Pentapartitioned Ng Finding the safest routes 38
Complex Ng Architecture of hospital infrastructure 39
Nga Making decisions and proposing a 40
Japanese earthquake reaction centre

Motivation

e Developing a new mathematical method for data integration aims to provide real-time issue solving
more flexibility.

e By creating N¢, theoretical graphs and neutrosophic collections are used to expand knowledge and
provide new opportunities for applying mathematical methods.

e By investigating ideas like union, join, composition of N¢, and complex homeomorphisms, complex
situations may be handled more easily and provide useful insights for real-world issue solutions.

e Haiti is susceptible to earthquakes due to its closeness to the Pacific Circle of Fire. To lessen the
impact of a catastrophe, efficient seismic response centers must be established. Neutrophilic graph
theory facilitates the description and analysis of vast networks in a variety of domains by taking
into consideration the unpredictable nature of interaction, decision-making, and resource allocation.

Important of this study

e Although rough sets; fuzzy sets, and other generalizations of fuzzy sets are significant and frequently
used in many applications, neutrophilic collections and visualisations are especially well-suited to
address the issues of ambiguity, indeterminacy, and uncertainty in specific contexts, such as response
to earthquakes organising.

e Haiti disaster response centers use MADM models, especially those that employ neutrosophic rea-
soning. Because they provide a methodical framework for assessing difficult decisions in the face
of uncertainty, these models are significant because they balance trade-offs, take stakeholder pref-
erences into account, and promote flexibility in decision-making. Using these techniques may help
reaction centers manage better and lessen the effects of earthquakes on impacted communities.

The study’s outcomes

More adaptable and durable disaster response strategies may be created by using neutrosophic graph
theory to earthquake response studies. More thorough planning and preparation techniques are made
possible by the use of neutrophilic graphs, which show the intricate web of relationships, channels of com-
munication, and decision-making processes within. The following are the topics of this paper: Section
2 defines N¢, union graphs, sums, complements, and graph compositions. Additionally, we explain the
isomorphism between weak and strong complex Ng and analyze a number of related characteristics. We
outline the neutrosophic resolving sets on Ng and discuss some of the associated properties in the third
section. We provide some concrete instances to illustrate the proposed ideas. Section 4 describes and
discusses the interval-valued neutrosophic resolving set on interval-valued Ng. A modified neutrosophic
resolving set is introduced in Section 5 and used to modified neutrosophic graphs. Section 6 contains
conclusions, suggestions, and applications.
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4 SHANMUGAPRIYA R., ET. AL.

2. Preliminaries

Definition 2.1 Let us assume that G = (o, 8) and G' = (&', 8’) are neutrosophic graphs. An isomor-
phism Z:G — G’ is a map Z:V — V' that is bijective and fulfils

a(vy)) =ad (Z(v;)) Vv, €V.

. To(R(0:) = Tor (R(01)),  Ta(vi) = Tt (B(0))),  Falvr) = For(R(v:)) Vi €V,
and
B(UHUJ) - 6 (‘%(01)7%(”])) V(’U“UJ) € Va

We represent it as G = G'.

Definition 2.2 Let G = (o, 8) and G’ = (&', 8) be neutrosophic graphs. There is a map Z:V — V'
that satisfies

B(vi,v5) = B'(Z(vi), Z(v;)) ¥ (vi,05) €V,

Tp(vi, vj) = Tp/(Z(vi), %(v;))
I(vi,v;) = Ig (Z(v;), Z(v;))
Fg(vi,vj) = ng(g%"(vi),%(vj)) V(vi,vj) eV.

Then Z:G — G’ is a co-weak isomorphism.

9
)

Definition 2.3 Let G = (a,3) be a Single Valued Neutrosophic Graph (SVN'G). If G has a path P of
path length k, the strength of the neutrosophic path connecting two nodes p and q, such as

P=p={p1,(p1,p2)p2s--,Pk—1, (Pr—1,Pk)}, where pp =gq,

then TZ;(p7 qQ), I]g(p, q), and Fé“(p, q) are called the strengths of the neutrosophic path. This path is
described as follows:

Tg(paQ) :Sup(Tﬁ(p7p1)7 T,B(plapQ)) ey Tﬂ(pk—lvpk))v
I5(p, q) = sup (Is(p, p1), Ta(p1,p2)s -y Is(PE—1,P%)),
F(p,q) = inf (Fs(p,p1), Fs(p1,p2), -, Fa(pr—1,p1))-

Definition 2.4 Let G = (a, 8) be a Single Valued Neutrosophic Graph SV Ng. The strength of connec-
tion of a path P between two nodes a and b is defined by T5(p, q), 15°(p, q), and Fg(p,q), where:

Tﬁsc(pyq) = sup {T,(]i’c(p7Q) | k= 1a2537' . '}7
IEC(P,‘]) = sup {Ig(pa Q) | k=1,2,3,.. '}a

Fi(p,q) = inf{Fg(p,q) ’ k= 1,273,...}.

Definition 2.5 Let G = [R, S| be an Interval-Valued Fuzzy Graph IV Fg on a crisp graph G*(V, E),
where
R= [OélR(UZ‘), af(v;)] and S= [als(vi,vj), ab(vi,v))] -

If R is an interval-valued fuzzy set (IVES) on the vertex set V and S is an IVFES on the edge set E, they
satisfy the following conditions:
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A NOVEL TOOL FOR MANAGING UNCERTAINITY IN DISASTER RESOURCE OPTIMIZATION 5
1. V. ={v1,v2,...,0,}, such that ay: V — [0,1], a%:V —[0,1],
2. a:V xV —[0,1, a%V xV —[0,1] are functions satisfying the following conditions:

(i) als(vi,vj) < min{a¥%(v;), a%(v;)}  V(vi,v;) € E and

r(Yj
(ii) ag(vi,v;) < min{afg(vi), ag(v;)}  V(vi,v5) € E.
Definition 2.6 Let G = («,3) be an Interval-Valued Fuzzy Graph IV Fg with |V|= n; a subset of the

IV F¢ is defined as:

¢ _ (A V2 V3 Vg
- (al(vl)’ au(vl)) ’ (al(vz), au(vz)) ’ (Oél(ve,)7 au(vs)) e (al(vk)7 au(vk)) ’

and

(a—¢) = Uk+1 Uk+2 Vk+3
= (Ckl(»L;kJrl)7 a“(“k+1)) ’ (Oél(vk+2), a'“‘('”k-}-z)) ’ (0&“”’“*3), au(vk+3)) yeeey

Un,
al(vn) a“(vn) ’
(), aulen))

If the way ¢ is represented in relation to (o — ¢) is distinct, then the subset ¢ is said to be an
interval-valued fuzzy resolving set of G.

Definition 2.7 An SV Ng with vertex set V is defined by Ng = (o, B), where a = (T, 14, Fy) is a
single-valued neutrosophic set on Vg, and f = (I, 1Ig, Fp) is a single-valued neutrosophic relation on
Eq, satisfying the following condition:

1.V = {v1,09,...,0,}, such that Tq:Ve — [0,1], In:Ve — [0,1], Fu:Ve — [0,1], and 0 <
To(vi) + In(vi) +F,(v;) <3, forallv; € V.

2. Tg: Eq — [0,1], Is: Eq — [0,1], and Fg: Eq — [0,1] are functions satisfying the following condi-
tions:

(i) Ta(x,y) < min{Tu(x), Ta(y)}, V(z,y) € Vo x Ve,
(i) Ig(x,y) <min{la (), Ia(y)}, V(z,y) € Ve x Ve,
(iii) Fg(z,y) > max {F,(x), Fa(y)}, V(z,y) € Vg x Vg,and
0 <Tp(x,y) + Is(x,y) + Fa(z,y) <3, V(z,y) € E.
3. Neutrosophic resolving sets on neutrosophic graphs

Definition 3.1 Let G = (a, 8) be a neutrosophic graph Ngwith |V|=n. A subset of Ngis

U1
o] = )
! Ta(vl)7Ia(vl)7Fa(v1)
o = b2
2 Ta(UQ)vla(UQ)vFa(vzy
o = q = U3
8 Ta(v3)7]a<v3)aFa(’U3)7
Qp = Uk
F Ta(Uk),Ia(Uk),Fa(Uk)’
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Opaq = Vk+41
T Ta(vks1) Ta(Oks1), Fa(vrs1)’

Qpag = Vk4-2
* Ta (Uk+2>7 Ia (’Uk+2), Fa (Uk+2) ’

— Vk+3
a=1q — ,
M Ta(ukss)s La(viss), Fa(vrss)

oy = Un
" Ta(vn)a Ia(vn)a Fa(’l)n>’

The subset ¢ is referred to as a neutrosophic resolving set of G if its representation @ in reference
to (o — ) is distinct. The minimum size of the neutrosophic resolving set is called the neutrosophic
resolving number and is denoted by NR(G).

Illustration : 3.2

Lyl F0 507}
L

L0 3,050 4

(0.3030.5

008 B0 33,0 1) 030403

(040305

L ¥ L (06,04.03)

(MR R R ]

Figure 1: Neutrosophic graph

Let V = {ly,12,13,14,15} be the vertex set of G*, and
E = {lllg, l2l3, l3l4, 14127 l5l27 1115} be the edge set of G*,

l;
a = {a1, a2, 03,04, a5}, where a; = {(Ta(zi), T-(0); m(u))} )

N I B Iy B s
“ _{0‘1 T (05, 0.3, 05) "7 (0.8, 0.4, 0.4 "7 (0.6, 0.4, 0.3)

a4 = —l4 a5 = —l5
7 (0.3, 05, 04)"° " (0.7, 0.5, 0.7)"

6 = {ﬂl)ﬂ?aﬂ?wﬂ‘la 657ﬂ6}
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5 — Il
17 (04, 02, 05)
B Il
. B2 = (0.5, 0.3, 0.7)
- By — Iyl
7 (05, 0.3, 0.4)°
b = Isly Ioly Iyl
47 (0.3, 0.4, 0.5)" (0.3, 0.3, 0.5)" (0.7, 0.4, 0.7)

Strength of connectedness matrix of the Ng

0 0.5,0.3,0.5 0.5,0.3,0.5 0.3,0.3,0.5 0.5,0.3,0.7
0.5,0.3,0.5 0 0.5,0.3,0.4 0.3,0:3,0.5 0.7,0.4,0.7
0.5,0.3,0.5 0.5,0.3,0.4 0 0.3,0.4,0.5 0.5,0.3,0.7
0.3,0.3,0.5 0.3,0.3,0.5 0.3,0.4,0.5 0 0.3,0.3,0.7
0.5,0.3,0.7 0.7,0.4,0.7 0.5,0.3,0.7 0.3,0.3,0.7 0

Let S1 = {a1, a2}, (o« —S1) = {as, a4, a5}

(S1/as) = {B°“(l1,13), B*(l2,13)} ={(0.5, 0.3, 0.5), (0.5, 0.3, 0.4)}

(S1 /) = {B°(I, 1g), B*(lo, le)} = {(0.3, 0.3, 0.5), (0.5, 0.3, 0.7)}

(S1/as) = {B°(Il1,15), B*(l2,15)} = {(0.5, 0.3, 0.7), (0.7, 0.4, 0.7)}

The representation of S; with respect to (o — S7) is distinct, so that Sy is a resolving set in Ng.

In this same manner:

Sy = {ai, a3}, Sz ={ai, o4}, Si={az a3},
Ss ={az,au}, Se={ar, a5}, S7={a, a5},
Sg = {as,a4}, So={az,as}, Sio={os,as}

are all resolving sets of G with minimum cardinality so that the neutrosophic resolving number is

nr(G) = 2.

Definition 3.2 Let G = (a, ) be a neutrosophic graph Ng with |v|=n. A subset ¢ of Ngis said to be a
super-resolving neutrosophic set of G if the representation ¢ with respect to « is distinct. The minimum

size of a super-resolving neutrosophic set is called the super-resolving neutrosophic number and is denoted
by snR(G).

Illustration : 3.3
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m, (25,0303 w0507 06
(04,02 08)
0407085
mso T
050306 RERAS
[DEO40%) (05 05,05)
m 0BT 05 i 605, 0.4

m_ i 4.0.70.2)

Figure 2: Neutrosophic graph

Here vertex set V = {my, ma, m3, mg,ms}, @ = {ay, as, a3, ag, as}.

Where a(m;) = a; = (

Strength of connectedness matrix for T

0.8
0.6
0.4
0.5
0.5

TGy T (), B O] )

0.6
0.6
0.5
0.5
0.5

Strength of connectedness matrix for I

0.7
0.4
0.4
0.4
0.3

0.4
0.5
0.5
0.5
0.3

Strength of connectedness matrix for F

0.5
0.5
0.6
0.6
0.6

Let Sl = {011,042},

0.5
0.4
0.5
0.6
0.6

0.4
0.5
0.4
0.4
0.4

0.4
0.5
0.7
0.7
0.3

0.5
0.5
0.6
0.6
0.6

0.5
0.5
0.4
0.5
0.6

0.4
0.5
0.7
0.7
0.3

0.6
0.6
0.2
0.6
0.6

0.5
0.5
0.4
0.6
0.5

0.3
0.3
0.3
0.3
0.3

0.6
0.6
0.6
0.6
0.3
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(S1/a1) = {B°°(m1,my), B°¢(ma, mq1)} = {(0.8,0.7,0.5), (0.6,0.4,0.5)}
(S1/a2) = {B*(m1,ma), B°¢(ma, ma)} = {(0.6,0.4,0.5), (0.6,0.5,0.4)}
(S1/a3) = {B°¢(m1, m3), B°°(ma, m3)} = {(0.4,0.4,0.5), (0.5,0.5,0.5)}
(S1/a4) = {B°°(m1, ma), 8% (M2, mq)} = {(0.5,0.4,0.6), (0.5,0.5,0.6)}
(S /as) = {85 (ma1, ms), 55 (ma, ms)} = {(0.5,0.3,0.6), (0.5,0.3,0.6)}

Let S; = {a1, a2} be a super neutrosophic resolving set of G because the representation of S with
respect to « is distinct. So that snRg = 2.

Theorem 3.1 Neutrosophic super resolving set is always neutrosophic resolving set but converse need
not be true.

Proof: Let G be a neutrosophic graph with n vertices and let

Ta(vl)7 Iaqggl)’ Fa(vl)

Ta(v2)7 IoéqggQ)a Fa(v2)

7T Talvs), La(vs), Fa (o)
VU

Ta(Uk), Ia(’Uk), Fa(vk)

be a neutrosophic resolving set of G. So the representation of ¢ with respect to (a— ) should be distinct
but the set ¢ need not be distinct with respect to a so that neutrosophic resolving set need not be
neutrosophic super resolving set of G. Conversely, let ¢ be a neutrosophic super resolving set of GG, then
the representation of ¢ with respect to « is‘distinct from this representation of ¢ with respect to (o — @)
also. Hence, the neutrosophic super resolving set is always a neutrosophic resolving set. O

Theorem 3.2 Two neutrosophic graphs G(V,«, 8) and G'(V',a/, 8’) are isomorphic, then
nt(G) = ne(G).

Proof: If G and G’ are isomorphic, then there exists a one-to-one and onto mapping R : V — V' such
that
(Ta(vi), Ia(vi), Fa(vi)) = (Tar (R(vi)), Lo (R(v3)), Far (R(v:))) Vv €V,

and
(Ts(viv), I5(vivj), Fa(viv;)] = [Ta (R(vivj)), I (R(vivy)), Fp (R(viv;))] ¥ (viv5) € V.
Let V = {vy,v9,vs3,...,v,} be the vertex set of G, and

(Ta(v1),Ia (Ul)F (v1))’
(Ta(v2),1 (Uz)F(vz))’

gp el
T (op) Ta (o) Fa (o))

be a minimal neutrosophic resolving set of G. Therefore, (G) = p.
Let

R(v1)
(R(To(v1)), R(I (vl)) R(Fu(v1)))’

’ (R(Ta(vz)) R(Ia(vz)) R(Fa(v2)))’

R(vp)
(R(To(vp)); B(1a(vp)), R(Fa(vp)))
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be the corresponding subset of G'.
Here, ¢ is the neutrosophic resolving set of G, so the representation of Let

[6°(Ta(vpti), Ta (1)), B (Ta(vpti), La(01)), B (Fa(vpyi), Fa(v1))],
[6°(Ta(vpti), Ta(v2)), B (Ta(vpti), La(v2)), B (Fa(vpyi), Fu(v2))],

((a=@)\p) =1 .
[B%¢(Ta(vpti), Ta(vp))s B (La(Vp+i)s La(vp))s B (Fa(vpti), Falvp))]
Where i = 1,2,...,(n — p), which are all distinct.
(@ =)\ ¢)
B (Tar (R(vp14)), Tar (R(01))), B (o (R(vp40)), o (R(v1))), B (For (R(vp44)), Far (R(v1))) |
B (Tar (R(vp14)), Tar (R(v2))), B° (T (R(vp44)), T (R(v2))), B (Far (R(vp44)), Far (R(v2))) |

(6 (Tt (R(0p44)), Tar (R(09))), B (Lo (R(0p0)), s (R(0))), B
Where i =1,2,3,...,(n —p). Which are all distinct.

[B5(Ta(vp+i), Ta(v1)), B5 (Lo (Vpti), La(v1)), B (Fa(Vpti), Fol(v1))],
[BSC(T(I(UP-H) (1}2)), BSC(Ia(Up-H’)a Ia('UZ))a 5SC(Fa(Up+i)7 Fa(UQ))] s
((a=9)\p) =1 .

[6%( a(Vp+i)s Ta(vp)), B (La (vp+i), La(¥p)), B (Fa(Vp+i); Fa(vp))]

Where ¢ = 1,2,3,...,(n — p). Which are all distinct. (Because G is isomorphic to G’). so that ¢’ is a
neutrosophic resolving set of G'.

Claim: Next, to prove ¢’ is a minimum neutrosophic resolving set of /. Consider the neutrosophic
resolving set ¢’ of

R(’Ul)
R(Ta(vl)yéa(vl%Fa(Ul)) ’

2
R(Ta (v2),1a(v2),Fa(v2))’

(Gl&é/) = 7|90/‘: p> |6/|: L, R((S) =4

R(:Ut)
R(To(ve) o (ve), Fa(vt))

(o~ 8)\ 8
5% (Tor (R(w142)), Tor (R(01)), B (T (R0e1)), T (R01))), 8 (Far (R(vis)), Far(R00)))]
5% (Tt (R(0012)), Too (R(02))), B (T (Rl014:)), Tor (R(02)), 6 (o (R(oe)), Fo (R(2)))]

BSC( ((R(ve40)), Tar (R(00))), 8% (Lot (R(v144)), Lo (R(v1))), B (Far (R(ve4)), Fa'(R(vt)))}

Where i =1,2,3,...,(n—t).
This implies

[B5(Ta(veti), Ta(v1)), B5(La(viti), La(v1)), B (Fa(viyi); Fa(v1))],
((a . 6) \5) _ [ﬁSC(TOé<Ut+i)7Ta(’u2))vﬁsc(]a(vt+i)a Ia(’l)z)),ﬁsc(Fa(’Ut+i)7 Fa('UQ))] ,

[5“( a(Viti), Ta(ve)), B5 (Lo (viti), La(ve)), B (Fo(viti), Fa(vi))]

Where i = 1,2,3,...,(n —t). Which are all distinct.
This implies |§|= ¢ is a minimal neutrosophic resolving set of G. This contradicts |p|= p being the

minimal neutrosophic resolving set of G.
Hence, (G)=unt(G"). O
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Corollary 3.1 Two neutrosophic graphs G = (V,a, ) and G' = (V',d/, ") are co-weak isomorphic,
then
nt(G) = me(G).

Corollary 3.2 Two inter valued neutrosophoic graphs G = (V,«, 8) and G' = (V',a/, 8’) are isomorphic
then
int(G) = ine(G").

Corollary 3.3 Two inter valued neutrosophoic graphs G = (V,«a, 8) and G' = (V', o/, 8")are co-weak
isomorphic then
int(Q) = int(@).

Corollary 3.4 Let G = (V,«a,8) be a neutrosophoic graph with |V| and G*"is a cycle. If B is not a
constant function then \(G) = 2

Corollary 3.5 If ¢ is a neutrosophic resolving set of a neutrosophic graph G = (V, o, 1), then (o — ¢)
does not necessarily have to be a neutrosophic resolving set of G.

Note: In a neutrosophic graph if edge membership values are constant, then we do not have a neutro-
sophic resolving set.
Note: In a neutrosophic graph, the neutrosophic resolving set depends only on edge membership values

4. Inter valued neutosophic resolving set on inter valued neutrosophic graphs

Definition 4.1 An Interval-Valued Neutrosophic Graph IV Ng with vertex set V is defined by INg =
(o, B), where a = {[T.,TY], [IL, 1%, [FL, F¥]} is an_interval-valued neutrosophic set on Vg, and f =

[eREmNe

{[Té,Tg], [Ié,[g], [Fé, Fg]} is an interval-valued neutrosophic relation on Eg, defined as follows.

1. V = {v1,v2,v3,...,v,}, such that: TL, T : Ve — [0,1], I, I*: Vg — [0,1], FL F*:Vg —

[e2BaNe’

[0,1] denote the degree of truth membership, the degree of indeterminacy membership and falsity
membership values of the vertices respectively and 0 < T, (x) + In(x) + Fo(z) < 3.

2. Té,Tﬂ“ : Eq — [0, 1],[2,]}; : BEqg — [0, 1],Fé,FZ; : Eq — [0,1], denote the degree of truth member-
ship, the degree of indeterminacy membership and falsity membership values of the edges respectively
such that

(i) Té(x7 y) < min{Té (@), Té(y)}, T[?(xv y) < min{T¥(z), T (y) },
(i) Th(x,y) < min{I} (), I,(y)}, If(x,y) < min{I%(x), I%(y)},
(i) Fi(z,y) > max{F}(z), Fo(y)}, Fgle,y) > max{Fy(z), Fi(y)}.

Where 0 < Tg(z,y) + Ig(z,y) + Fp(x,y) < 3.
(

Definition 4.2 Let G(«, 8) be a neutrosophic graph
an interval-valued neutrosophic resolving set of G if:

N'G) with |V|=n. A subset ¢ C G is said to be

U1
{[(T(i(”l) T&L(Ul))] [(Ié('vl) Ig(vl))] [(Fé(’ul) Fg(ﬁ)n}’
V2

{[(T‘i(vz) Tg(vz))] [(Ié(vz) I;(Uz))] [(Fé(vz) Fg(UZ))]}’

U3

{[(Tolé(va) Tg(va))] [(Ié(vs) I;L(%))] [(Fé(vs) Fg(vs))]}7

vk
{[(T(i('”k) Tg(”k))] [(Ié(vk) I;(Uk))] [(Fli(vk) F(;‘('Uk))]}
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Vk+41

{[(Ti(vk+1)’ T&"(Uk+1))]’ [(Ié(vkﬂ)’ I;(Uw—l))}? [(Fé(vk+l), Folj(vk-kl))]}’
VE+2

{[(T(i(vkﬁ)’ Tg(vmz))]’ [(le(vHZ), I;(Uwz))}? [(Fi(vk“), Fé‘(vchrZ))]}’
Vk+3

(O‘_QD): {[(Tolz(vk+3) ng(kars))] [(Lll(”kJrs) Ig(vk+3))] [(Fé(vk+3) Folf(vwrs))]}’

ce
Un

(v, w(vy, (v, u(vy, (v u(vy
LI, ) (e, ), (e, B}

The representations of ¢ with respect to (o — ) are distinct. The minimum cardinality of such a set
@ 1s called the interval-valued neutrosophic resolving number, denoted by

int(G).

Definition 4.3 The representation of (o« — H) with respect to H is written as [P(li iy Fli jy) where

[5SCT[l§(vjvvl)a ﬂSCIé(Ujavl)7 /BSCFé(vjavl)]a
[BSCTé(Uj7UQ)a BSCIE(,U],,,UQL /BSCFé(vjaUQ)]a

Py = (85T, (v5508), B3I (vy,v3), BICFh(v;,v3)],
[B5€ T (vs,vx), BT (vs,v8), B5CFf(vj,v1)]
[ﬁSCTg(Uj? U1>7 BSCIE(UJH ’Ul)a Bsch(vj7 ’Ul)],
[BSCTE(Uj7v2)7 /Bsclg(vj7v2)7 ﬂSCFg(Uj7U2)L

P(I: 7 — [ﬁSCTg(vj7 ’Ug), ﬁSCIg(,Uj7 US)7 550Fg(0j7 /03)}7

[BST (v, 0), BCTE(vg,00), BSCEL (vg,00)]

forke{j+1,j+2,...,n}, are written in a form of P(n — k) x k. This matriz is called interval-valued
neutrosophic resolving matrix.

Illustration: 4.4
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S4

Figure 3: Inter valued neutrosophic graphs

Sq

13

Consider an Interval-Valued Neutrosophic Graph IV Ng G(a,3) as shown in the figure, where the
vertex set of the graph G* is V/(G*) = {s1, S2, $3, 54, S5} and

E(G*) = {5182, $1S85, S283, S284, S255, S3S5, 5485} is the edge set of G*

vertices | s1 | s2 | s3 | s4 | s5
T! 051021040403
T 0.6 |03 1]05|03]038
I 02]03]02)|06]|04
I} 0.3 ]071]106)|07]|0.5
F 0.3]041]02)|02]0.2
Y 041]071]06)|03]0.6
Table 2: vertices
Edges | S1S2 | S2S3 | S3S4 | S4S1 | S1S5 | S2S5 | S3S5 | S4S5
T! 0.2 0.2 0.4 0.4 0.3 0.2 0.3 0.3
TY 0.3 0.2 0.4 0.4 0.3 0.2 0.3 0.3
I(ll 0.2 0.2 0.2 0.2 0.2 0.3 0.2 0.4
1Y 0.3 0.6 0.6 0.3 0.3 0.5 0.5 0.5
Fcly 0.4 0.4 0.2 0.3 0.3 0.4 0.2 0.2
EY 0.7 0.7 0.6 0.4 0.6 0.7 0.6 0.6
Table 3: Edges
Strength of connectedness matrix for lower limits
0 0.2,0.2,0.4 0.4,0.2,0.4 0.4,0.2,0.3 0.3,0.2,0.3
0.2,0.2,0.4 0 0.2,0.2,0.4 0.2,0.3,0.4 0.2,0.3,04
0.4,0.2,0.4 0.2,0.2,0.4 0 0.4,0.2,0.2 0.3,0.2,0.2
0.4,0.2,0.3 0.2,0.3,0.4 0.4,0.2,0.2 0 0.3,0.4,0.2
0.3,0.2,0.3 0.2,0.3,0.4 0.3,0.2,0.2 0.3,0.4,0.2 0
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Strength of connectedness matrix for upper limits

0 0.3,0.3,0.7 0.4,0.3,0.7 0.4,0.3,0.4 0.3,0.3,0.6
0.3,0.3,0.7 0 0.3,0.6,0.7 0.3,0.6,0.7 0.3,0.5,0.7
0.4,0.3,0.7 0.3,0.6,0.7 0 0.4,0.6,0.6 0.3,0.5,0.6
0.4,0.3,0.4 0.3,0.6,0.7 0.4,0.6,0.6 0 0.3,0.5,0.6
0.3,0.3,0.6 0.3,0.5,0.7 0.3,0.5,0.6 0.3,0.5,0.6 0

Let ¢ = {s1, s2}, (a — ) = {83, 84, 85}, where Té(§l) = T(i, TU(8;) =TY, IL(3;) =1, IM(8;) =
Ingé(gi):Fclw Foij(gl):Folj

Where
s1 = {(0.4,0.5), (0.1,0.2), (0.2,0.3)},
s5 = {(0.1,0.2), (0.2,0.6), (0.3,0.6)},
s3 = {(0.3,0.4), (0.1,0.5), (0.1,0.5) };
s1 = {(0.3,0.2),(0.5,0.6), (0.1,0.2)},
s5 = {(0.2,0.7), (0.3,0.4), (0:1,0.5)}.
B Th(r1,73), 5°°/T§(7"1a7’3)} ;
(s3/) = 4 |B='I4(r1,73), ﬁm'Ig(rl,rg)} S = 10.2,04), [0.1,0.2], [0.2,0.5]}
,BOO/FZ;(Tl,Tg), ,BOO/Fg(rl,rg)}
(B'Th(r1,ra), B~ T3 (r1,m0)).
(sa/p) = (Bm'lé(m,m), 6°°'1;;(r1,r4)), = {[0.2,0.2], [0.1,0.2], [0.2,0.5]}
(8 Fh(r,ma), B Eg (1, 74))
(500/71/[3(7“1,7“5)7 5°°,T3u(7“177“5)) ;
(s4/p) = (ﬁm'lé(m,rs), Bw/lg(rl,r5)>, — {[0.2,0.5], [0.1,0.2], [0.2,0.5]}
(500/5}13(7“1,7"5)7 [3°°/F/§L(?"177"5))

Here the values are distinct so that the subset H is an inter-valued neutrosophic resolving set of G. Here,
int(G) = 2.

5. Neutrosophic modified resolving set on modified Neutrosophic graphs

Let G = (a, 8) be an SV Ng. If G has a path P of path length k. The weakness of connectedness of
a neutrosophic path connecting two nodes p and ¢, such as

p=p1, (p1,02), P2y -+ -5 Pr—1, (Pk—1,Pk); Pk = ¢, then T (p, q), I5(p,q), and Ff(p,q) are called the
weakness of the neutrosophic path. This path is described as follows:

T,(I;(paQ) = inf (Tﬁ(p,]h), T,B(plaPQ), ceey Tﬁ(pkflapk))a
Ig(p7Q) = inf (Iﬁ(p7p1)7 IB(plva)v sy Iﬁ(pkflapk))u
Fg(p,q) = sup (Fﬁ(p7p1)a F,@(plaPQ), ey Fﬁ(pkfhpk)) .

Definition 5.1 Let G = (a, 8) be an SV Ng. The weak connectedness of a path P between two nodes a
and b is defined by the pairs Tﬁwc(p7 q), 1§°(p,q), and Fg*(p,q).

where, T§“(p, q) = inf {Tg(p, q)|k=1,2,3,.. .},
Igc(PaQ) = inf {Ig(p7Q) ‘ k= 13273,"'}7
Fge(p,q) = sup {F[;(}L q) ‘ k= 1,2,3,...}.
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Definition 5.2 An SVMNguwith vertex set V is defined by (MN), = (o, f) where a = (T, 1o, Fy) is
a single-valued modified neutrosophic set on Vg and 8 = (T, I, Fg) is a single-valued modified relation
satisfying the following condition:
1. V ={v1,v9,...,0,} such that Ty, : Vg — [0,1], I, : Vg —1[0,1], Fy: Vg —[0,1] for all vertice
vy, the sum of the values To(v;), In(vi), Fo(v;) must be between 0 and 3 inclusive.
2. Tg : Eq — [0,1], Ig:Eqg — [0,1], Fp:Eqg — [0,1]are the functions that satisfy the following
conditions

(i) Ts(z,y) < max{Tu(x), Ta(y)},(z,y) € Va x Vo
(i) Ig(x,y) < max{la(z),1a(y)},(z,y) € Vo x Vo
(iii) Fg(x,y) > min{F,(z), Fa(y)}.(z,y) € Vo x Vo and
0 <Tg(z,y)+ Ig(z,y) + Fa(z,y) <3.

Definition 5.3 Let G be a modified neutrosophic graph. A proper subset is called the modified neutro-
sophic resolving set of G if the modified representations of all elements in (o — @) with respect to ¢ are
all distinct. The cardinality of the minimum modified neutrosophic resolving set is called the modified
neutrosophic resolving number and is denoted as (G)

Illustrartion: 5.4

L{060808)

(0.6,0.8,09)
(060709

{0.5,0306)

1,(05,0.903) o 1,(060204)

1,(0.50.3.06)

(0.80506)
(080807

L,080507)

Figure 4: Modified Neutrosophic graphs

Weak of connectedness matrix of the above neutrosophic graphs is

0 0.8,0.8,0.7 0.6,0.8,0.9 0.6,0.8,0.6 0.6,0.8,0.7
0.8,0.8,0.7 0 0.8,0.5,0.7 0.8,0.7,0.7 0.8,0.7,0.7
0.6,0.8,0.9 0.8,0.5,0.7 0 0.5,0.3,0.6 0.7,0.6,0.7
0.6,0.8,0.6 0.8,0.7,0.7 0.5,0.3,0.6 0 0.6,0.7,0.6
0.3,0.3,0.6 0.8,0.7,0.9 0.6,0.7,0.9 0.6,0.7,0.6 0

Let o = {t1,t2,t3,t4,t5}, 01 = {t1,t2} so (. — 1) = {t3, 4,15}

{Téuc(tl,ts), I§e(t1, t3), Fé”c(tht?,)},

(p1/t3) =
[Té”c(t27t3)a I5(t2, t3), Féuc(t27t3)i|

= {(0.6,0.8,0.9), (0.8,0.5,0.7)}
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7Y t17t4 ) Iy t15t4 5 e t17t4 5

(pr/t) =4 £ (B 1), T57(0,ta), B ): ={(0.6,0.8,0.6), (0.8,0.5,0.7)}
TE(ta, ta), 1§(t2,ta), FF(t2,ta)
Tg<(t1,ts), 15(t1,t5), Féuc(tuts))},

(p1/ts) =4 ¢ : = {(0.6,0.8,0.7), (0.8,0.7,0.7)}
Tg)c(t27t5)a Igc(t25t5), Féuc(t27t5)

The representation of 1 with respect to (o — 1) are distinct so that ¢ is Modified resolving set
in MNg. So that mnr(G) = 2. In this same manner ¢o = {t1,t3}, w3 = {t1,ta}, 1 = {t2,13},
w5 = {ta, ta}, we = {ts,ts} are all Modified resolving set of G.

6. Application

A neutrosophic resolving set is a part of neutrosophic graph theory, which is an extension of classical
and fuzzy graph theory. In this theory, vertices are linked to truth (T), indeterminacy (I), and falsity
(F) membership values. These sets are used to figure out or tell-apart vertices in a neutrosophic network
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18

19

20
21
22
23
24
25

based on their representations, which include uncertainty and indeterminacy.
The information about 2010 Haiti earthquake

Here is a structured table that shows the statistics for-the most impacted cities and estimations of the

damage: An overview of how earthquakes affected each city

City Population| % Build- | Casualties Displacement | Key Infrastruc-
Affected ings Dam- | (Est.) ture Damage
aged/Destrpyed
Port-au- 2.5-3 mil- | ~70% 70,000~ ~1 million | Presidential Palace,
Prince lion 200,000 deaths; | homeless National Assembly,
200,000+ in- Cathedral, main
jured prison,  hospitals,
5,000 schools
Léogane ~200,000 80-90% Thousands (in | Most displaced, | Water and san-
national total) tens of thou- | itation systems,
sands in shelters | homes, schools,
public buildings
Jacmel ~40,000 30-50% Hundreds to low | Thousands dis- | Historic Cathedral,
thousands placed cultural sites, port,
airport
Petit- ~117,000 60-80% Hundreds to low | Tens of thou- | Schools, churches,
Goave thousands sands displaced | markets, roads,
bridges
Carrefour | ~400,000 50-70% Thousands >100,000 dis- | Markets, public
likely; Injuries: | placed facilities,  densely
tens of thou- packed residential
sands areas
Gressier ~25,000 Up to 70% | Hundreds dead; | Most displaced, | Poorly constructed
thousands many moved to | homes, water in-
injured capital frastructure

Change this issue into a neutrosophic graph model. A vertex is each city. Connect cities based on
how close they are to one other and how good their infrastructure is. Edge weights show how sure you
are about connections. We need to discover a neutrosophic resolving set for this graph, and we’ll do it

step by step. Change this issue into a neutrosophic graph model. A vertex is a city.
Step 1: Define the neutrosophic graph.

Let the cities be vertices:




10

11

12

13

14

15

16
17

18

19

A NOVEL TOOL FOR MANAGING UNCERTAINITY IN DISASTER RESOURCE OPTIMIZATION

vi1 = Port-au-Prince
vo = Léogane

vy = Jacmel

v4 = Petit-Goave
vy = Carrefour

ve = Gressier

Edges: Based on geographic and infrastructure proximity

We construct an undirected neutrosophic graph where:

e An edge exists if two cities are geographically close or share infrastructure dependencies.

e The edge weights are given as neutrosophic triples: (T, I, F)

17

Edge T I (Indeter- F Justification
(Truth) minacy) (Falsity)
v1—va (PAP — Léogane) 0.9 0.05 0.05 Very close and dependent
v1—vs (PAP — Carrefour) 0.95 0.03 0.02 Suburb of PAP
v1—ve (PAP — Gressier) 0.85 0.10 0.05 Nearby region
va—vy (Léogéane — 0.8 0.15 0.05 Adjacent towns
Petit-Goave)
vs—vy (Jacmel — PAP) 0.6 0.3 0.1 Moderately connected
v3—veg (Jacmel — 0.4 0.5 0.1 Uncertain terrain connec-
Gressier) tivity
va—ve (Petit-Goave — 0.6 0.25 0.15 Regional connection
Gressier)
vs—vg (Carrefour — 0.75 0.2 0.05 Both suburbs of PAP
Gressier)

(0.85, 0.01, 0.05;

0.95, 0.03, 0.02)

(0.9, 0.05,0.05)
(0.6, 0.2, 0.1F)

Figure 5: Neutrosophic resolving set

¥5, 0.02, 0.05)
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Vi V2 V3 V4 V5 Vg
Vi - (0.9, 0.05, | (0.6,0.3,0.1) | — (0.95, 0.03, | (0.85, 0.1,
0.05) 0.02) 0.05)
Vo (0.9, 0.05, | - - (0.8, 0.15, | — -
0.05) 0.05)
vs (0.6,0.3,0.1) | - - - - (0.4,0.5,0.1)
vy - (0.8, 0.15, | — - (0.6, 0.25, | —
0.05) 0.15)
Vs (0.95, 0.03, - (0.6,  0.25, (0.75, 0.2,
0.02) 0.15) 0.05)
' (0.85, 0.1, | — (0.4,0.5,0.1) | — (0.75, 0.2, | —
0.05) 0.05)
Step 2: Finding neutrosophic resolving Set
Strength of connectedness matrix for T (Certainty)
Port-au-Prince | Léogane | Jacmel | Petit-Goave |Carrefour | Gressier
Port-au-Prince 0 0.9 0.6 0.8 0.95 0.85
Léogane 0.9 0 0.6 0.8 0.9 0.85
Jacmel 0.6 0.6 0 0.6 0.6 0.6
Petit-Goave 0.8 0.8 0.6 0 0.8 0.9
Carrefour 0.95 0.9 0.6 0.8 0 0.85
Gressier 0.85 0.85 0.6 0.8 0.85 0
Strength of connectedness matrix for I (Indeterminacy)
Port-au- | Léogane | Jacmel Petit- Carrefour] Gressier
Prince Goave
Port-au- 0 0.15 0.75 0.25 0.2 0.5
Prince
Léogane 0.15 0 0.15 0.15 0.05 0.15
Jacmel 0.75 0.15 0 0.1 0.1 0.1
Petit- 0.25 0.15 0.1 0 0.2 0.25
Goave
Carrefour 0.2 0.05 0.1 0.2 0 0.2
Gressier 0.5 0.15 0.1 0.25 0.2 0

Strength of connectedness matrix for F (Falsity)
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Port-au- | Léogane | Jacmel Petit- Carrefour| Gressier
Prince Goave
Port-au- 0 0.1 0.1 0.1 0.05 0.1
Prince
Léogane 0.1 0 0.1 0.05 0.05 0.15
Jacmel 0.1 0.1 0 0.05 0.05 0.05
Petit- 0.1 0.05 0.05 0 0.05 0.15
Goave
Carrefour 0.05 0.05 0.05 0.05 0 0.05
Gressier 0.1 0.15 0.05 0.15 0.05 0

Let us denote Port-au-Prince (PP), Léogane (L), Jacmel (J), Petit-Goave (PG), Carrefour (C), Gressier
Q)

Let us take R ={L,J}, V — R={PP,PG,C,G}

Y€ (PP/L), YS¢(PP/J) = (0.9, 0.15, 0.1), (0.6, 0.75, 0.1)
YSC(PG/L), YC(PG/J) = (0.8, 0.15, 0.05), (0.6, 0.1, 0.05)
YS¢(c/L), Y5¢(C/J) = (0.8, 0.15, 0.05), (0.6, 0.1, 0.05)
YSC(G/L), Y¥9(G/J) = (0.85, 0.15, 0.15), (0.6, 0.1, 0.05)

Since the representations of R with-regard to (a — R) are all different, R is the neutrosophic resolving
set of G. The neutrosophic resolving set is a small collection of cities (nodes) that can find and keep
track of all the other cities, even when the information is unclear, missing, or contradictory.
Neutrosophic resolving set in the management of earthquakes
1. Smart use of resources
The resolution set helps keep track of or talk to all the other impacted regions in a unique way, which
cuts down on duplication. Relief organizations may set up coordination centers in these important cities
(like Léogane (L) and Jacmel (J)) to keep track of and direct the distribution of supplies to all other
places.

2. Keeping an eye on and watching disasters

The cities in the resolving set 1may be used as observation sites to get information about the network
and the state of all the other cities (depending on how close they are and how well their infrastructure
is connected). We can still figure out the situation of other cities even if we don’t have direct data from
them by looking at how far they are from the cities in the resolving set.

3. Putting networks back together after catastrophes

The resolving set offers a small but useful collection of reference points for rebuilding during the following
tasks:

e Rebuilding transportation or supply networks,
e Planning where to put shelters, and
e Restoring communication infrastructure.

4. Medical care and emergency reaction Optimization

This model may assist design triage stations or mobile clinics in cities in the resolving sets, which are
places where health teams can get to other towns when the terrain is unpredictable and the roads and ser-
vices are compromised. The distance between each city and the resolving nodes may be used to uniquely
identify the city’s position and requirement, even if the mapping data is only partly distorted.

5. Making strategic decisions
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In crisis situations, decision-makers face uncertain and partial information. A neutrosophic resolving set
helps planners track progress, identify gaps, rebuild impact maps, and set priorities for recovery zones,
allowing them to manage uncertain situations.

Neutrosophic resolving sets benefits for earthquake scenarios

Neutrosophic resolving sets are a new way to make decisions when things are hard, such when there is
an earthquake. They define priorities for resources, take into account a wide range of social, economic,
and environmental aspects, allow for flexible modeling, encourage community engagement, enhance risk
assessment, manage uncertainty, and make sure that things may change. Neutrophilic reasoning helps
individuals make better choices when they don’t have all the facts or when the facts don’t match up.
Building integrity, geological studies, and historical data may be utilized to figure out what hazards are
particular to a certain place. Decision-makers might analyze decisions like how to distribute resources
or evacuation preparations by taking into account a number of opposing elements. They could also help
you decide which resources are most important depending on how bad they are. Neosophic strategies can
get people involved in the community by using their knowledge and preferences when making decisions.
Finally, neutrosophic methods may change with new information or changing circumstances, making
sure that plans are still useful after an earthquake. In conclusion, using neutrosophic resolution sets in
earthquake scenarios makes decision-making more comprehensive, flexible, and informed, which improves
disaster planning and response. Modeling uncertainty properly shows damage reports that are unclear
or inconsistent. Better localization helps find the exact places that need assistance, and targeted rescue
decision support helps rescue teams figure out what to do first when they don’t have enough information.
When sensor data is unclear or fuzzy, like data from drones or the Internet of Things, adaptable data
management works effectively. Managing redundancy clears up things that typical graphs don’t show
clearly.

Key Features of neutrosophic resolving sets

e Handling Indeterminacy: Unlike fuzzy sets (which use membership grades) or intuitionistic fuzzy
sets (which use membership and non-membership), neutrosophic resolving sets explicitly incorporate
indeterminacy, making them suitable for complex, uncertain systems.

e Generalization: They generalize classical and fuzzy resolving sets, allowing broader applicability in
real-world problems with incomplete or inconsistent data.

e Applications Across Domains: From decision-making to image processing, their versatility stems
from the ability to model truth, indeterminacy, and falsity independently.

Limitations

e Complexity: The inclusion of three membership values (T, I, F') increases computational complexity
compared to classical or fuzzy resolving sets.

e Data Requirements: Accurate assignment of truth, indeterminacy, and falsity values requires robust
data or expert knowledge, which may not always be available.

e Integration with Other Models: While neutrosophic sets are powerful, integrating them with existing
models (e.g., machine learning algorithms) requires further development.

Challenges

e Computational Complexity: Computing neutrosophic distances and finding the minimal resolving
set can be computationally intensive for large images.

e Parameter Tuning: Assigning accurate T, I, F values require domain knowledge or pre-processing
(e.g., machine learning models).
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e Scalability: Extending to 3D images (e.g., volumetric MRI) increases complexity.

7. Conclusion

In many real-world domains, including risk assessment and disaster management, social network anal-
ysis, cybersecurity and intrusion detection, medical diagnosis systems, and decision-making in uncertain
environments, neutrophilic graphs are useful tools for modeling systems with inconsistent, ambiguous,
and incomplete information. The main contribution of this paper is the introduction of the notions of
inter-valued neutrosophic resolving sets in inter-valued neutrosophic graphs, neutrosophic resolving sets
in neutrosophic graphs, and neutrosophic super resolving sets in neutrosophic graphs. We have also ex-
plored some theorems, corollaries, and characteristics and proposed an application based on neutrosophic
resolving sets. In the future, we may look at more neutrosophic resolving set difficulties. The neutro-
sophic graph has been used to build earthquake prediction centers in a number of locations around Syria
and Turkey. Vertices in a neutrosophic graph are more useful for making better judgments. The mathe-
matical foundations of neutrosophic graph theory tend to recommend suitable locations from Turkey to
Syria in order to prevent disasters during earthquakes.
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