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Abstract

The scope of this manuscript is to instigate the present-day perception of complex neutrosophic nano topological
spaces and delve into a few of its spectacles. We also illustrate the spectacles with numerical quantities. Decision
making plays an important role to diagnose a diseases in medical field. So a method is developed to achieve this under
complex neutrosophic nano topological spaces (CNNTSs). A comparative assessment is provided to demonstrate the
distinction between the unique concept and the existing approaches.
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1 Introduction

Multi-criteria decision-making (MCDM) is a process in decision-making that takes into account the best potential
choices. Decisions have been made in medieval times without considering data ambiguities that may contribute to
a prospective consequence. Insufficient consequences for real-world organizational circumstances. If we derive the
consequence of collected data without hesitancy, the findings will be ambiguous, indeterminate, or incorrect. MCDM
has played a critical part in real-world problems like as administration, illness diagnosis, finance, and industry. Each
team leader makes dozens of decisions to carry out the majority of his or her task, but each decision should be based
on logic. Medical diagnosis with MCDM gives clinicians with choices for recognizing disease symptoms and the
degree of sickness. MCDM is used to tackle sophisticated and complex issues using a variety of characteristics.
In MCDM, the challenge must be recognized by identifying viable alternatives, assessing each option against the
criteria established by the decision-maker, and finally selecting the optimal option. To address the complications and
complexity of multi-criteria decision-making situations, important mathematical approaches such as fuzzy sets and its
generalized sets have been created.

1'26

Zadeh’s® introduced fuzzy set theory. Zafer et al*® introduced and developed the MCDM method using rough

fuzzy information. Among different generalised FSs, the notion of neutrosophic logic, and NSs, was introduced by

2223 that has considered as a generalization of fuzzy logic and IFSs, FSs, in light of Attanasov’s® IFSs

Smarandache
lacks a realistic process with indeterminate and inconsistent knowledge involved in real time scenarios. In comparison
to IFSs, NSs may successfully communicate the message of inconsistency, incompleteness, and indeterminacy by

integrating an indeterminacy membership function that is focused on independently.

It has been applied many fields of science and engineering such as Algebra, topology S35 Graph theory and
Image processing. Ali and Smarandache! developed novel complex neutrosophic sets(CNS) which consists of both
amplitude values and phase values and it is applicable for the uncertainty and periodicity problems. Simultaneously,
CNS has been applied in science and engineering field. Neutrosophic topology which is a generalization of general

2}1810H12|{14H16]

topology, FT, IFT and its applications in various fields gained attention in the literature. Lellis Thivagar

et alZ developed concept of NNT to the literature. It piqued the interest of scholars in understanding the development

of nano topology and neutrosophic sets &%

Numerous scientists have been working on topological spaces, aggregation operators, similarity measures, corre-
lation coefficients, and decision-making applications in this age. These frameworks offer distinct formulas for various
sets and provide superior decision-making solutions. It has several applicability in many domains such as medical

science, artificial intelligence, object identification, social sciences.
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1.1 Objective and Motivation

The expanded, goal work, and hybrid motivation of the manuscript is provided in the complete paper, step by step.
CNS is a special case of fuzzy set. An algorithm is developed to study a problem in medical diagnosis. A medical
diagnosis problem is assure the superiority, strength and ease of the proposed algorithm. In medical, engineering and
artificial applications. Intelligence, forestry, and other issues of everyday life, this model is a common and applied
to collect large data. This model motivates the researchers to develop a new model or study a various science and

engineering problem using this model.

The structure of this document is as follows. Section 2 discusses the tentative concepts of the research in NS. A
unique concept of CNNTSs, illustrated almost all of its processes such as interior and closure, and developed a scoring
function are presented in section 3. We provided a technique and flowchart for the MCDM issue in Section 4. In
Section 5, we built a strategy for solving the MCDM issue regarding medical diagnosis using CNNTS as an example.
We also discussed the algorithms’ benefit, efficiency, consistency, and validity. We presented a quick introduction and
comparative analysis of our suggested strategy using several current approaches. In Section 6, the result of this work

is fundamentally summarized, and the next field of research is indicated.

2 Preliminaries

6117

The definitions from!® are used in sequel.

Definition 2.1. "' An object & defined on a discourse universe {1 is called CNS, if it may be stated as & = { (9, (9(9), I(9), F(I);
¥ € iU}, The values M(¥), I(F), F(P) and their number can be in the complex plane all inside the unit circle, and

so is in the following form, MM(Y) = p(V)e*?) 3(9) = q(9)e?*@),F(9) = r(19)e/?) where p(0), ¢(9), ()

and p(9), v(9),w(?) are respectively the amplitude terms and the phase terms, u(9),v(9),w(?) € [0, 1] such that

~0 < p(9) + q(¥) + r(¥) < 3" and u(V), v(9),w("9) are real valued with j = /—1. The scaling factors p, v and

w € [0, 27].

Definition 2.2. © Let € be a folk of CNS on U # (). Then (X, €) is said to be a neutrosophic complex topological

space if it fulfill the necessary criteria:

e O¢, 10 €C.
e Capricious union of complex neutrosophic set C in € if each C in €
e Restricted intersection of complex neutrosophic set C in € if each C in €

Definition 2.3. 7 Let the equivalence relations be 9R and the neutrosophic set be & are defined on discourse of uni-

verse 4. The satisfaction grade 91g,the indeterminacy grade Jg and dissatisfaction grade §g are the elements of
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. The approximation space (4, %) has triplet elements such as, upper €Nty (S), lower €NLy (S), and boundary
approximation €918 (&) where

(i) ENUR(S) = {(V, My (V),

[

5 (9), Sze (V) [€ € [V]R, 0 € 4}
(ii) ENLR(S) = {(¥, Mue (9), Ins (V), Fns (9)) [€ € [V]r, 0 € 4}

(i) CNBy(S) = ENtUy (S) — ENLR(S).

where, Mox21) (V) = Nee o] M) () Mgy (V) = Veep)on M (§)
Ta(a) (V) = Veepn 20 (€), Txzany (9) = Acerorn Iy (§)
B2 (V) = Veewln S @) (), Saa (V) = Acepn S (£)-

3 Complex Neutrosophic Nano Topological Spaces

Definition 3.1. Two objects &, = {(J, (Mg, (¥),Ts, (¥),5s, (V) : ¥ € U}and &, = {(¢¥, Ms, (¥),Ts, (9),Fs, (9))) :

¥ € §1} are defined on 41, the discourse of universe, and their intersection and union are denoted and defined as follows
1. The intersection of &, and G, is 6, N &, = {(V, Ms,ne, (V),Ts,ns.(V),Fs,ne, (¥))) : ¥ € U}, where

Me,ne, (V) = [ps, (¥) Aps, (9)]e/lte (DAns. (V)]
Je.ne. (V) = [gs, (V) V g, (9)]ellVer (DVre. (9]

) )
Se.ne. (V) =[re, (V) Vre, (V)

Jeilwe, (9)Ves., (9)

2. The union of &, and G, is G, U S, = {(¢, Ms,us. (9), Ts,ue. (¥),Fs,us. (9))) : ¥ € U}, where

Mes,ue, (W) = [ps, (9) V ps, (9)]ellre (DVrs, ()]
Js,ue. (V) = [gs, (0) A gs, (9)]ellver DV ()]
Se,ve. (0) = [re, (9) Are, (9)]elles (DNwe. ()]

3. The symmetric difference of &, and &, is &, — &, = {(¥, Ms, -5, (V),Ts, -6, (V),F6,-6,(0))) : ¥ €
i1}, where

Me, 6. (V) = [ps, (9) Ars, (9)]ele: (DAwe. ()]
Je,-6,0) =[gs, (V) V (1 — gs, (9))]e?e. (DVET—ve. ()]
Fs.-a, () =[re, () V pe, (¥)]elwe: (Vis. (D]

Definition 3.2. Let &, = {(0, (Me, (9), Js, (1), Fs, (¥))) : ¥ € U}y and &, = {(9, (M, (9), Ts, (9), Fs, (9))) :

¥ € 1} are the two objects defined on a universe of discourse 4l, then
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1. 6, €S, ifandonly if Mg, <Mes,,Js, > Js, and §s, > S, such that

Ms, <Ms, = [ps, (V) < ps, (9)]e/e: (N=pe, (V)]
Js, > TJs, =lgs, (W) > ¢ (’[9)]6].[1/61(19)2”62(19)]
SG > SGZ = [ ( ) ( )]ej[“’@l(ﬂ)z‘*’@z(ﬂ)]

Definition 3.3. Let R an equivalence relation on &, where & = {(¢, (M(Y), I(9),F(¥))) : ¥ € U} be a non-void
set. Let A be a CNS in with satisfaction 9y, indeterminacy Jg and dissatisfaction §g. The complex neutrosophic
nano minor approximation, complex neutrosophic nano major approximation and complex neutrosophic nano border
of 2 in the approximation space (S, %) denoted by €L (2A), CNLUxR (A) and CIB (2A) are respectively defined
as:
(i) ENEx(A) = {(V, My () (9), T2y (D), Ty (F)) : € € [V, ¥ € LU}
(i) €N (A) = {(V, Mg a0 (V) Tgzan) (D) ey (9)) : € € [V]on, 0 € U}
(iil) ENVBxr(A) = CENLUR(A) — ENLx (A) where
Moz (21) (V) = Age)on Ma) (§), mﬁ(m)(ﬂ) = Veep]n M) (€)

Ior(a) (V) = Vee)on I (€), Tgzay (V) = Neepp)n I (€)
T (V) = Vee)n S ) (€)s &ﬁ(m) (7) = Aeepo)o S (€)-

The triplet (€91Lo, CNLUn, ENBgs ) is said to be complex neutrosophic approximation space.

Definition 3.4. Let 2R be an equivalence relation on the non-empty set & C I and 4 be the universe, if 71 () =
{0, 1o, ENLxR(A), CNLUR (A), ENBx (A) }, where A C S and 7z that has the following forms:

1. 0,10 € ™38

2. If A € Ty (A), fori =1,2,3, .., then

D Q[i S Tm(m)
i=1

3. If A € 7q(RA), fori = 1,2, 3, ..n, then

ﬁ Qli S Tm(m)
i=1

then 79z (A) is termed as CNNTS on & with respect to 2. where the neutrosophic complex sets 1. = {(¥J, (1e7°,0e7t, 0e/1)) :
9 € U} and 0 = {(9, (0e7!,1e79,170)) : ¥ € UU}. We call (U, 7: (A)) as CNNTS. The components of 79z (2l) are
said to be CNNOS.

The complement 2(€ of a CNNOS 2 in a CNNTS. (84, 71 (2()) is said to be a CNNCS in &.
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Example 3.1. Let a factory that includes a car part. The factory has 3 workers in this section. Every worker in this
plant gets 10 car components, to be polished every day. The quality assurance unit at the factory maintains that though
three employees are polishing correctly / successfully. The car parts, some of the staff are doing a job higher output
than the rest. The amplitude (number of jobs done) and phase (attribute) (quality of the job done) of CNS and their
upper, lower and boundary approximations are given below:
Let & = {a,, a,, a;} be the discourse of universe. Let S /9 = {{a,,a,}, {a;}} be an equivalence relation on G and
2 = {(ay, (0.8¢7707 0.5¢7™04 0.6¢7™02)), (a,, (0.3e770-40.4e770-3 0.1770-5)),
(a5, (0.1e770-30.7¢770-50.3¢770-6))} be a neutrosophic set on &, then
ENLR(A) = {(ay, (0.3¢7™04 0.5¢7040.6€705))  (a,, (0.3¢770-40.5770-4 0.670-2)),
(a5, (0.1e7™0-3,0.7¢770-5 0.3e770-6))},
ENUR(A) = {(a,, (0.87™070.4¢770-3 0.1e770-2)) (a,, (0.8¢707 0.4e7™03 0.1770-2)),
(a5, (0.1€7™0-3,0.7¢7m0-5,0.3¢770-6)) } and
ENBoz (A) = {(a,, (0.17792,0.6e7707 0.87707)), (a,, (0.1e770-2,0.6¢7™0-7, 0.8¢770-7)),
(a5, (0.1e7™0-3,0.7¢7m0-5 0.3e770-6)) 1.
ENLx (A) U ENLUR (A) = {(a1, (0.8¢7707,0.4e770-3 0.1e770-2)) (a,, (0.8¢7™0-7,0.4¢770-3 0.1I70-2)),
(a5, (0.1e7™0-3,0.7¢7m0-50.3e770-0)) } = €NUR (A)
ENLR(A) N ENUR(A) = {(ay, (0.3¢7™940.5¢7040.6€705)), (a,, (0.3e770-40.5¢7040.6770-5)),
(a5, (0.1e770:3,0.7¢7m0-50.3¢770-6))} = €NLx (A)
0 NENLUR(A) =00, 00 NENLR(A) =0, 0 NENBR(A) = 0.,
0~ U EDNMUp (A) = €Ny, 0 U ENLR(A) = ENLex, 0 U ENBR(A) = CNByy,
(
(

1. NENUR(A) = ENUxR, 1. NENLR(A) = €NELxR, 1. NENBxR(A) = ENBy,
1o UENon (A) = 1o, 1o UCNER(A) = 1o, Lo U ENBoy (A) = 1.,
Therefore, 701 (2A) = {0~, 1<, CNLR (A), ENLUiz (A), ENBoz (A) } forms a topology.

Proposition 3.1. Let 4 be a non-void universe and 2l be a complex neutrosophic set on 4. Then the following

statements hold:

1. The collection 79;(2) = {0~, 1.}, is the in-discrete complex neutrosophic nano topology on 4l.
2. IfENLx = CNUR = €Ny, then the complex neutrosophic nano topology is 71 (A) = {0, L., CNLx (A), ENBx (A) }.
3. IfENLx = ENBy, then 71 (~A) = {0, 1, ENLR (A), ENUxk (A) } is a complex neutrosophic nano topology.

4. If €Ny = NV, then the complex neutrosophic nano topology is 7x (A) = {0~, 1,
N Loy (), ENBoy ()}

Definition 3.5. Let (L(; 79;) be any CNNTS with respect to complex neutrosophic subset of 4l and let 2| be a complex
neutrosophic nano set in &. Then the complex neutrosophic nano interior and complex neutrosophic nano closure of

QA are defined as follows:
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. A°=U{& : BisaCNNOSin S and & C A},
2.4 =nN{® : BisaCNNCS in G and & D 2}.
Remark 3.1. For any complex neutrosophic nano set 2( in (4l; 791 ), we have
1. [~ = [A°)e.
2. [AC]e =[]
3. 2is a CNNCS if and only if A~ = 2.
4. 2 is a CNNOS if and only if A° = 2(.
5. A~ is a CNNCS in 4.
6. 2° is a CNNOS in 4L

Theorem 3.1. Let (4I; 79;)(S) be a complex neutrosophic nano topological space with respect to & where S is a
complex neutrosophic subset of £l . Let 2; and 2, be complex neutrosophic subsets of 4{. Then the following

statements hold:

A CA.
2. 2 is complex neutrosophic nano closed if and only if A~ = 2.
3. 02=0.and 1 =1..
4.2, CA, =>A" CA
50, UA) =27 UdA, .
6. (A, NA)" =2 NA,".
7. (A7) =A".
Proof.

1. By definition of complex neutrosophic nano closure, 2 C 2~

2. If 2 is a complex neutrosophic nano closed set, then 2l is the smallest complex neutrosophic nano closed set
containing itself and hence 2~ = 2(. Conversely, if 2~ =%, then 2( is the smallest complex neutrosophic nano

closed set containing itself and hence 2{ is a complex neutrosophic nano closed set.

3. Since 0. and 1., are complex neutrosophic nano closed sets in (&; 71)(&),0_ =0~ and 1 = 1.
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4. If CNN set 2, is a subset of CNN set 2(,, since CNN set 2, is a subset of 2, , then CNN set 2(, is a subset
of 2, . Thatis, 2, is a CNNCS containing 2,. But 2, is the smallest CNNCS containing 2(,. Therefore,
20,7 CAT

5. Since CNN set A, is a subset of union of two CNN sets2(, and 2, and CNN set 2, is a subset of union of
two CNN sets 2, and 2,, 2, C (2, U2(,)~. Then closure of CNN set 2, is a subset of closure of union of
two CNN sets2(, and 2(, and closure of CNN set 2, is a subset of closure of union of two CNN sets 2, and
2(,. Therefore, union of closure of CNN sets 2, —, 2, ~ is a subset of closure of union of (2, ~, 2,)~. By the
fact that 2, UR(, C 2A,~ UL, ", and since (A, U2A,)~ is the smallest complex neutrosophic nano closed set
containing 2, U2(,, so (A, UA,)~ C A, UA,~. Thus, (A, UA,)” =2A, 7 UA, ™.

6. Since A, N2A, CA, and A, NA, CTA, (A, N2A)~ CA, NA™.
7. Since 2~ is a complex neutrosophic nano closed set, then ()~ = A~.

Theorem 3.2. (4, 79;)(S) be a complex neutrosophic nano topological space with respect to S where S is a complex

neutrosophic subset of (. Let 2 be a complex neutrosophic subset of L[. Then
11— A0 = (1 —2A)".
2. 10 —2A" = (1. —2)°.

Theorem 3.3. Let (4I;79;)(S) be a complex neutrosophic nano topological space with respect to & where S is a
complex neutrosophic subset of L[ . Let 2, and 2, be complex neutrosophic subsets of (. Then the following

statements hold:

1. Ais CNNOS < 2° = 2.
2. 0% =0-and1° =1..
3.2, CA, = A CAS.
4. (A, UAL)° =AU AS.
5. (R NAL)° =A NAL.
6. (A°)° =A°,

Proof.

1. 2 is a complex neutrosophic nano open set if and only if 1., — 2( is a complex neutrosophic nano closed set, if

andonly if (1. — )~ =1, — A, ifandonly if 1. — (1. — )~ = A if and only if A° = .

2. Since 0. and 1. are complex neutrosophic nano open sets in (4f; 1) (&), 02, = 0. and 1°, = 1...
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3. If A, C A, since A, DAY, then A, D AS. That is, AT is a complex neutrosophic nano open set containing

2(,. But 2° is the largest complex neutrosophic nano open set contained in 2l, . Therefore, 2,° C 2, °

4. Since 2, C A, UA, and 2, C A, UA,, AT C (A, UA,)° and A5 C (A, U, )°. Therefore, A U AS C
(2, UA,)°. By the fact that 2, UR(, C 2 U IS, and since (A, U A,)° is the largest complex neutrosophic
nano open set containing 2, U 2l,, so (2, U2,)° C A UAI. Thus, (A, UA,)° =AS UAS.

5. Since A, NA, CA; and A, NA, CTA,, (A, NAL)° S AT NAL.
6. Since 2(° is a complex neutrosophic nano open set, then (24°)° = 2(°.

Definition 3.6. Let 2l = {91, T, F} be a CNS, a score function S.(.), based on the satisfaction grade (90t), abstinence

grade (J), and dissatisfaction grade (§) which is defined as

Sc(CNN) = o S {{pi0) + (2 = @(0) + ra)] + oo us9) + (47 = (0s0) + i (9))}

The score value of a CNN measures the accuracy of the number CNN in access with satisfaction grades.
Clearly, if in some cases CNS has 9t + § = 1 then &.(.) reduces to &(.). Based on it, a prioritized comparison

method for any two CNSs 2, and 2, is defined as

I if Ree(Ay) < Ree(™U,), then A, < A,
2. if Bee(AUy) = Ree(2A,), then A, ~ A,
3. i G (Ay) < Gee(2As), then A, < A,
4. if Gee(Ay) > Gee(A,), then A, = A,

5. if Gee(Uy) = Gee(,), then A, ~ A,

4 Complex neutrosophic nano topology in multi-criteria decision-making

MCDM is a process for selecting the optimal solution with the maximum degree of satisfaction from a group of
available alternatives. These sorts of MCDM challenges emerge in a variety of real-time circumstances and are distin-
guished by a number of characteristics. This section presents a revolutionary complex neutrosophic nano topological
technique for decision-making challenges using complex neutrosophic information. The following phases provide a

systematic technique for picking the appropriate options and qualities in a decision-making environment.
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4.1 Proposed Algorithm and Flowchart

Algorithm: (With CNNTSs, you can make the best decisions)
Input part:

Step-1: Examine the realm of conversation (set of objects) U, a collection of possibilities €, the collection of decision
characteristics ®. Consider an in-discernibility relation 2R on 2. Frame a complex neutrosophic set in matrix repre-
sentation related to the attributes. The objects and attributes are represented as columns and rows respectively and the
table entries indicate the values of the attributes.

Computational part:

Step-2: Construct the ambiguity relation .

Step-3: Frame the CNNTs €7, and &7 ...

Step-4: Concord the score function of every one of the entries of the CNNTSs

S(CNN) = = S {pa(8) + (2 = (@s(9) + ra(@)] + 5 u(9) + (47 — (4(9) + ()]}
i=1

The accuracy of the CNN number measure provides a support the truth membership degree.
Ending Part:

Step-5: Final Decision

Regulate the complex neutrosopic score values of the alternatives $; < &, < .. < G4 and the attributes §; <
$H2 < .. < 9, . Choose the attribute 5., for the alternative &; and ), — 1 for the alternative &, etc. If 3 <+, then

neglect $¢ , where § = 1,2, 8 — v.

The flow chart of proposed Algorithm for MCDM is given in the Figure

S Numerical Example

For example of the proposed solution we find a medical diagnosis issue. Medicine Diagnosis entails uncertainty and an
growing amount of knowledge available to doctors Fresh tools for pharmacy. Therefore, all the collected knowledge
can be in a dynamic neutrosophic type. The triplet elements of a CNS are real-evaluated amalgamations Truth of matter
amplitude term in combination with phase term, indeterminate amplitude term actual evaluated with phase term, and
with real-evaluated, phase term false amplitude. And in a neutrosophical dynamic medical diagnosis environment, it

is given to deal with further indeterminacy circumstances.

The method of classifying various sets of symptoms under a single disease name is very complicated and critical.
In some real time scenarios, every dimension has the chance within a periodic type of the neutrosophic sets. So, further

indeterminacy is involved in the medical diagnosis. Critical problems are superscribed by complex neutrosophic nano
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Input the attributes Us, Ds
and alternatives €s

[ Construct R }

Frame the CNN-

£3
T17M

topologies €7, and €7 .

Find the score values G, (.)

Ru-up of the score val-
ues in ascending order

|

Suitable

conclusion

Figure 1: Flow diagram for the proposed algorithm
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topologies. This plan of action is more generally versatile, when it comes to minimum places of indeterminacy,

and simpler to apply. With a score function between patients versus symptoms and symptoms versus diseases, the

put forward algorithm of complex neutrosophic nano topological spaces has the right medical diagnosis in complex

neutrosophic milieu.

The main characteristic of the proposed technique is that it evaluates specific indeterminate, complex factual

participation, and misrepresentation of every dimension taking periodic form in neutrosophic set.

LetP = {p1,p.,p;, p,} be the set of patients, © = {0,,9,,0;,0,} be the set of diseases and & = {s,,5,,55,5,,55}

be the set of symptoms. The symptoms, practitioner decided to include, looked something like this: Chest pain, Cough,

Headache, Stomach pain, Temperature. Normal representation showed following are the diseases to be the most indi-

cated ones: Viral Fever, Malaria, Stomach problem, Chest problem.

The proposed work is to examine the patient and determine the patient’s illness in a complex neutrosophical environ-

ment.

Table 1: The complex neutrosophic system for Patients verses Symptoms

P1 P2 P3 Pa
0.7¢770-9, 0.5¢7709, 0.7¢3707, 0.5¢7m0-9,
51 < 0.4e770-8 > < 0.5e770-9 > < 0.4¢770-8 > < 0.5e770-7 >
0.3e4m0-7 0.2¢770-8 0.6¢7m0-9 0.5¢770-6
O.4€j77()-27 0.46jﬂ-0'57 O.56j7r0‘1, O.8€jﬂ0'7,
S$9 < 0'46.7‘#0.77 > < 0.66‘77T0'4, > < 0.4ej”0'7, > < 0'06.7‘71’0.27 >
0.3e770-3 0.4¢7™0-6 0.7e770-9 0.7¢i70:5
0.8¢4m0-7, 0.2e9m0-7, 0.3¢7m0-7 0.1770-5,
53 < 0.1e/70-8, > < 0.1e770-2, > < 0.1e770-9, > < 0.2e770-1, >
0.2¢7702 0.6e7707 0.6¢/70-2 0.7¢3m0-6
0.3¢7m0-4, 0.9¢7709, 0.4¢7702, 0.9¢7702,
54 < 0.2¢770-C, > < 0.3¢770:%, > < 0.3¢m0-4, > < 0.1e7706, >
0.5¢770-6 0.2¢770-9 0.2¢7m0-4 0.3¢7m0-8
0.2¢770-4, 0.3¢7m0-4, 0.3¢9706, 0.4¢370:6,
S5 < 0.1¢970-6 < 0.4¢i70-6 < 0.1e70:5 < 0.2¢3m04 >
0.7¢770-9 0.7¢Im0-9 0.6¢40-2 0.2¢370-8

Table 2: The complex neutrosophic system for Symptoms verses Diseases
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51 52 53 54 S5
0469708, 0769705, 0669702, 0669707, 0769703,
T P PR P Py
0.3¢370-3 0.3¢3m0-4 0.7¢3m0-8 0.6¢370-5 0.3¢3707
0.3¢3704, 0.4¢3704, 0.6¢970-2, 0669708, 0.4¢3707,
02 < 0.5¢770-6, > < 0.5e7m0-5, > < 0.5e770-8, > < 0.2e770-3, > < 0.6e7™0-8, >
0.4¢3m0-5 0.6¢3707 0.9¢370-5 0.5¢370:6 0.3¢370-6
0.9¢m06 0.3¢/m06, 0.4¢770:6, 0.2¢770:6, 0.8¢770-4,
03 < 0.3e7m0-6, > < 0.2¢9m0-3, > < 0.2¢7m0-8 > < 0.1770-5 > < 0.6e7m9-5,
0.3¢370:4 0.7¢3m0:6 0.7¢370:5 0.56370.7 0.3¢370:9
0.4¢705, 0.8¢570.7, 0.6¢970-3, 0.7¢570-4, 0.4¢3702,
[ < 0.3e/™0-T) 0.2¢7m0-8, 0.4e7™0-5 0.2¢770-T 0.3¢7m0-1,
0.6¢770-4 0.3¢7706 0.1¢i705 0.4¢7706 0.4¢i707

Step-2: Frame the correlation of undetectable connection between the symptoms is given as R = {{s,,s,,5,}, {55,855} }.
Step-3: Formulate the complex neutrosophic nano topological spaces for every patient and every disease with respect
to the symptoms as follows:

CNNTS:s for patients are €+

1M

L. €% (py) = {10, 0., (0.7e7709,0.2¢770-6, 0.3¢7703), (0.8¢7707,0.1/706, 0.2¢/702),
(0.3¢7702,0.4€/708 0.5e/70T), (0.267704, 0.1e770:8, 0.7¢7709), (0.3¢7702,0.6¢/71-2,0.7e/70%)

<0.2€j7r0'27 Olgejﬂlﬂ, 0.86jﬂ0‘9>}

2. €, (p2) = {10,0~, (0.9¢7706,0.3¢770-4 0.2¢7706) (0.3¢/707,0.1e7702,0.6¢7707),
(0.4€7705,0.6¢770-9, 0.4€770-9), (0.27704, 0.467706,0.7¢7709) , (0.2¢7705, 0.4e771-1, 0.97709),

(0.2¢7m0-4,0.6e7™14,0.7¢770-9) }

3..€x (p3) = {1~,0.,(0.7€7707,0.3¢7™0-4,0.2e770-4)  (0.367707, 0.1€7702,0.6€770-2),
(0.4¢770-1 10.4¢7708 0.7¢770-9) (0.3¢7706,0.1€770-9,0.6¢7™0-9), (0.2¢770-1,0.6€7™1-2,0.7e770-9),

(0.365702, 0,971, 0.669709)}

4..€ (py) = {1~,0~,(0.9677-9, 067702, 0.3¢770-5)  (0.4¢770-6,0.2¢770-1, 0.2¢770-6),
(0.5e7m02,0.5e7m07,0.7e7m08), (0.1e770-5,0.4e7704,0.7e/708) (0.3¢770-2,0.5¢771-3,0.9¢770-9),

(0.167705,0.6€771-6,0.7¢70-8)}

Complex neutrosophic nano topologies for diseases are €7 .

1. €, (0,) = {10,0.,(0.7¢7708,0.4¢370-6,0.3¢7703), (0.7¢7703,0.3¢370-7, 0.3¢I70T),
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(0.4¢770-3,0.4677080.667705), (0669702, 0.467707, 0.7e/708), (0.3¢370-3, 0.6¢7712, 0.7e/m08),

(0.3¢70-2 (.6e3™1-3,0.7¢770-8)}

2. €1 (0,) = {1~, 00, (0.667m08,0.2703,0.4€7705) (0.6e/707, 0,578, 0.3¢370-5),

(0.3¢370-4 053706 ().6e3™0-T) (0.4e7702 0.6970-8,0.9¢70-6) (0.36370-4 0.5¢I714 ().6eI™0-8),

(0.3@”0-27 O.5ej”1'2, O.9ej7r047>}

3. €%, (05) = {10, 0., (0.9¢7706,0.1e7703,0.3¢/704), (0.8¢970-6, 0.2¢7705,0.3¢/705),
(0.267706,0.3¢/706 0.7¢770T), (0.467704, 0.6¢770-8, 0.7¢7709), (0.2¢7704, 0.7/, 0.96770T)

<0.36jﬂ'0'4, O.4ej7"1~2’ 0.8€jﬂ0'9>}

4. €5, (0,) = {1~,0~,(0.867707,0.2¢7m07, 0.3¢7704), (0.6e770-3,0.3e/701, 0.1€770-%),
(0.4¢770-4,0.3¢7708,0.6¢770-6), (0.4¢7702,0.4¢770-5,0.4€7™0-)  (0.3¢770-4,0.7€771-2,0.8¢107),

(0167702, 0.67713, 0.6¢770-7) }

Step-4: Computation of complex neutrosophic score functions for the patients and diseases are depleted as in step-4
for the technique are as given below

Score values for the patients are

Ger(py) = 0.5052, &, (p,) = 0.4917, S (p;) = 0.4906, S, (p,) = 0.5042

Score values for the diseases are

Ger(01) = 0.5010, G (0,) = 0.4875, 8 (05) = 0.5073, S (0,) = 0.5146

Step-5: Arrange the complex neutrosophic score functions for the alternatives p,, p., p5, p, and the attributes 0,,9,,05,0,
in lead-in structure. We contemplate the arrangement as follows p; < p, < p, < p, andd, <9, < 0; < 0,. Thus
the patient p; suffers with disease 0,= chest problem, Thus the patient p, suffers with disease ;= stomach problem,
Thus the patient p, suffers with disease 0, = viral fever and Thus the patient p, suffers with disease 9,= Malaria.
The comparison table show the characteristic between novel complex neutrosophic nano topological space with extant

endeavor.
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Sets ambiguity related to | fake indeterminacy harshness&bordgrunit complex
the knowl- | tion about a | about a compo- | of a set plane
edge about a | component nent
component

GT - - - - - -

FT v v - - - -

IFT v v v - - -

NT v v v v - -

NNT v v v v v -

CNNT v v v v v v

6 Conclusion

Indeterminate, contradictory, unclear, vague, and incomplete redundant / periodic information werte can be best dealt

with it is the opinion that complex neutrosophic knowledge. This manuscript focused at conducting out the CNNTS

which is suitable to a greater extent and changeable to practical problems. Novel notion CNNTS is established and

essential operations such as interior and closure are developed. Also introduced and applied new algorithm for solving

MCDM problem in medical science under CNS. A comparison was done between the suggested approach and the

conventional models to demonstrate the benefits and usability. The findings are crucial in furthering the complicated

neutrosophical awareness given for decision-making applications. Upcoming study will focus on applying the MCDM

methodology to more potential implementation and developing the constructive interval valued CNNTS logic method

for predicting challenges.

Abbreviation:
CNN - Complex neutrosophic nano
CNNCS - Complex neutrosophic nano closed set
CNNOS - Complex neutrosophic nano open set
CNS - Complex neutrosophic set
CNNTS - Complex neutrosophic nano topological space
IFS - Intuitionistic fuzzy sets
MCDM - Multi-criteria Decision Making
NNT - Neutrosophic nano Topological spaces
NS - Neutrosophic set
NNT - Neutrosophic nano topology
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