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Abstract

Over the past few decades, the traditional critical path method and its various generalizations have become
the most popular technique for managing complex projects. It plays a crucial role in differentiating between
critical and non-critical tasks to enhance project schedules. For the first time in the literature, our proposed
model implements two algorithms for the study of the critical path method, each addressing an advanced
framework in the form of a single-valued triangular neutrosophic. The proposed algorithm 1 utilizes Python
to extended Dijkstra’s algorithm under the neutrosophic framework, while the proposed algorithm 2 employs
linear programming for optimality checks, which is solved using LINGO. Our comparison with previous
research on the critical path method shows that the proposed algorithms are better at dealing with uncertainty,
making project schedules more reliable and flexible. The findings lead to the proposed algorithm framework,
combined with Python and LINGO, to enhance decision-making and improve the accuracy and efficiency of
critical path identification in complex project environments.

Keywords: Critical Path Method; Uncertainty; Neutrosophic Set; Neutrosophic Dijkstra’s Algorithm; Single
Valued Triangular Neutrosophic

1 Introduction

Zadeh1 established the theory of uncertainty, a valuable tool for handling imprecise data in various real-life
situations. Practically, there are specific scenarios in which often encounter the observation that objectify
similar minimum, maximum, and best possible approaches to current difficulties. However, most of today’s
data hold uncertain, imprecise, and incomplete information, which reflects an inconsistent outcome. This led
to the development of uncertainty theory. Researchers in many areas of network problems have become very
interested in fuzzy optimization and network study over the last few decades. Examples include the Critical
Path Method (CPM) using acceptable probability,2 the Project Evaluation and Review Technique (PERT) using
the fuzzy Delphi technique,3 the multi-objective minimum cost flow problem,4 and the genetic algorithm-based
problem of finding the shortest path.5

Network optimization6, 7 plays a large part in combinatorial optimization. In today’s competitive environment,
an increasing number of tasks in the network could effectively track progress while adhering to cost, time, and
overall duration performance. Managing complex tasks can often pose challenges. While the project durations
are recognized to be known and deterministic, the CPM and PERT have been confirmed to be useful tools in
managing complex tasks. Over the years, several approaches have been proposed for finding the fuzzy criti-
cal path. Chanas and Kamburowski8 proposed the first method, known as FPERT. Since then, many authors
have tested the CPM problem in various fuzzy environments, such as type-2 fuzzy,9 intuitionistic fuzzy,10, 11

Pythagorean fuzzy,12, 13 and interval type-2 fuzzy.14 Different approaches have been suggested to solve differ-
ent types of problems, such as the CPM ranking,15 the multicriteria decision-making problem,16 the identifying
critical path by using the integrated fuzzy analytic hierarchy process (AHP) and TOPSIS methods, the linear
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programming problem,17 the Dijkstra algorithm,18 and the time cost trade-off.19 Handling uncertainty param-
eters in fuzzy, the research has fewer boundaries, where the fuzzy takes only one membership degree. To
overcome this disadvantage, the extension principle offers a variety of uncertainty parameters, as shown in
figure 1.

Smarandache20 introduced a novel theory of neutrosophic sets (NS) which is a generalization of both fuzzy
sets1 and intuitionistic sets.21 The neutrosophic set model faces uncertain, indeterminate, and contradictory
data, with a well-defined qualification of the degree of indeterminacy. It helps to overcome several difficulties
of the existing methods for modelling uncertain decision information. Many researchers have been interested
in using the NS model to solve the CPM in the set of criteria mentioned, which are depicted in table 1.

Figure 1: Classification of uncertainty parameters in neutrosophic theory

Table 1: Significant influences of the different authors towards CPM under various environments

Authors Year Significant Influences
Chakraborty et al.22 2020 Solving cylindrical neutrosophic single-valued

numbers in different problems like critical path
method, multi-criteria decision making, and span-
ning tree problem.

Chakraborty et al.23 2020 Developing a score function; and solving the net-
work problem in pentagonal neutrosophic num-
bers.

Hema and Rajeshwari24 2023 Solving network models under an octagonal neu-
trosophic environment to find the critical path and
minimum spanning tree.

Sinika and Ramesh25 2024 Solving the PERT problem using trapezoidal
neutrosophic and inter-valued neutrosophic by
employing a novel interval de-neutrosophication
technique.

Abdel-Basset et al.26 2024 Implementing and using the modeling parameter
trapezoidal neutrosophic number with the time-
cost trade-off to reduce the time and the cost of
the project.

Based on the previous discussions on CPM and currently available literature, there are fewer approaches avail-
able to solve CPM under neutrosophic theory. For the first time, we employ uncertainty parameter modelling
of a single-valued triangular neutrosophic number in our work to solve the extended Dijkstra’s algorithm and
concurrently verify its optimality through linear programming. The paper offers the following contributions:

• Develop an algorithm that integrates neutrosophic values (truth, indeterminacy, and falsity) into the
extended Dijkstra’s algorithm, addressing a new set of problems beyond those found in the existing
literature.
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• Implementing the linear programming model to find the optimality check.

• A conduction to a comparative analysis between the existing literature and our proposed methods for
solving CPM. This comparison not only demonstrates the efficacy of our approach but also prioritizes
the role of computational techniques.

• The superior performance of our algorithms in handling complex, uncertain scenarios underscores the
critical importance of advanced computational tools, i.e., Python and LINGO, in modern problem-
solving.

Further sections of the paper are structured as follows: Section 2 discusses preliminary formulated ideas,
Section 3 proposes implementation of extended Dijkstra algorithm under proposed algorithm 1, and optimality
check of linear programming model under proposed algorithm 2. Section 4 verifies the CPM technique in a
project scenario numerical study by using the proposed algorithms, followed by the conclusion with a list of
references.

2 Preliminary

Definition 2.1. "Fuzzy set":27

Letϖ be set of universal and let f̂ s be a fuzzy subset ofϖ. For each τ ∈ ϖ, there exists a number µ
f̂s

∈ [0, 1]

provided to represent the degree of membership of τ in f̂ s.

Definition 2.2. "Fuzzy Number":27

A fuzzy number f̂n is the fuzzy set that satisfies both the normality and convexity conditions within the convex
fuzzy set C̃.

i. Normality condition: There exists at least one τ ∈ R such that the membership function reaches its
maximum value of 1. Formally, this can be expressed as :

τ ∈ R such that ∨
τ
µ
f̂n

= 1

ii. Convexity condition: For any two elements τ1, τ2 ∈ C̃ and for all λ ∈ [0,1], the membership function
of the convex combination of τ1 and τ2 is at least the minimum of their individual membership degrees.
Formally, this can be expressed as :

∀τ1, τ2 ∈ C̃, ∀λ ∈ [0,1], µ
f̂n
(λτ1 + (1− λ)τ2) ≥ min(µ

f̂n
(τ1), µf̂n

(τ2))

Definition 2.3. "Single-valued Neutrosophic set (SVNS)"28:
A SVNS is defined as

.

SV NS = (⟨τ ; ςn (τ) , φn (τ) , γn (τ)⟩ , τ ∈ ϖ) , where ϖ is the universal set, and the
membership degrees satisfy the following conditions as ςn (τ) , φn (τ) , γn (τ) ∈ [0, 1]. Moreover, the sum of
these membership degrees must satisfy:

0 ≤ ςn (τ) + φn (τ) + γn (τ) ≤ 3 for all τ ∈ ϖ

Definition 2.4. "Single-Valued Triangular Neutrosophic Number (SVTrN)”29:
A SVTrN is defined as S̃V =

〈(
SV1, SV2, SV3; ς(τ), φ(τ), γ(τ)

)〉
on real number R, where truth, indetermi-

nacy, and falsity membership functions are given as follows:

T
(
ς(τ)

)
=



(τ − SV1) ς(τ)
SV2 − SV1

SV1 ≤ τ ≤ SV2

ς(τ) τ=SV2

(SV3 − τ) ς(τ)
SV3 − SV2

SV2 < τ ≤ SV3

0 Otherwise,

DOI: https://doi.org/10.54216/IJNS.250430 359



International Journal of Neutrosophic Science (IJNS) Vol. 25, No. 04, PP. 357-370, 2025

I
(
φ(τ)

)
=



(SV2 − τ + (τ − SV1)φ(τ))

SV2 − SV1
SV1 ≤ τ ≤ SV2

φ(τ) τ = SV2(
τ − SV2 + (SV3 − τ)φ(τ)

)
SV3 − SV2

SV2 < τ ≤ SV3

1 Otherwise,

F
(
γ(τ)

)
=



(SV2 − τ + (τ − SV1)γ(τ))

SV2 − SV1
SV1 ≤ τ ≤ SV2

γ(τ) τ = SV2(
τ − SV3 + (SV3 − τ) γ(τ)

)
SV3 − SV2

SV2 < τ ≤ SV3

1 Otherwise.

Definition 2.5. "Comparison between two SVTrN"30:
Let f̂ =

〈(
f1, g1, h1; ςf̂ (τ), φf̂ (τ), γf̂ (τ)

)〉
and ĝ = ⟨(f2, g2, h2; ςĝ(τ), φĝ(τ), γĝ(τ))⟩ be the two SVTrN

followed by the addition and subtraction operators:

• f̂ + ĝ =
〈(
f1 + f2, g1 + g2, h1 + h2; ςf̂ (τ) ∧ ςĝ(τ), φf̂ (τ) ∨ φĝ(τ), γf̂ (τ) ∨ γĝ(τ)

)〉
• f̂ − ĝ =

〈(
f1 − f2, g1 − g2, h1 − h2; ςf̂ (τ) ∧ ςĝ(τ), φf̂ (τ) ∨ φĝ(τ), γf̂ (τ) ∨ γĝ(τ)

)〉

• δ · f̂ =


(
δf1, δg1, δh1; ςf̂ (τ), φf̂ (τ), γf̂ (τ)

)
(δ > 0)(

δh1, δg1, δf1; ςf̂ (τ), φf̂ (τ), γf̂ (τ)
)

(δ < 0)

• f̂−1 =
〈(

1
h1
, 1
g1
, 1
f1
; ςf̂ (τ), φf̂ (τ), γf̂ (τ)

)〉
(f̂ ̸= 0)

Definition 2.6. "Score function between the comparison of two SVTrN"31:
Let f̂ =

〈(
f1, g1, h1; ςf̂ (τ), φf̂ (τ), γf̂ (τ)

)〉
be the SVTrN, then

• Score function : e(f̂)
n
= 1

4 [f1 + 2g1 + h1] ∗
2+ς

f̂
(τ)−φ

f̂
(τ)−γ

f̂
(τ)

3

• Accuracy function: I(f̂)
n
= 1

4 [f1 + 2g1 + h1] ∗
2+ς

f̂
(τ)−φ

f̂
(τ)+γ

f̂
(τ)

3

Definition 2.7. "Order relation between two SVTrN"32:
Let f̂ =

〈(
f1, g1, h1; ςf̂ (τ), φf̂ (τ), γf̂ (τ)

)〉
and ĝ = ⟨(f2, g2, h2; ςĝ(τ), φĝ(τ), γĝ(τ))⟩ defines the order

relation between based on the score and the accuracy:

1. If e(f̂)
n
> e(ĝ)

n, implies f̂ > ĝ

2. If e(f̂)
n
< e(ĝ)

n, implies f̂ < ĝ

3. If e(f̂)
n
= e(ĝ)

n, implies

i. If I(f̂)
n
> I(ĝ)

n, implies f̂ > ĝ

ii. If I(f̂)
n
< I(ĝ)

n, implies f̂ < ĝ

iii. If I(f̂)
n
= I(ĝ)

n, implies f̂ = ĝ

3 Proposed Algorithm

In this section, we explore two distinct proposed algorithms for solving the CPM problem. The first proposed
algorithm employs a extended version of the Dijkstra algorithm (DA), while the second proposed algorithm
uses the linear programming (LP) technique to find the optimality check specifically tailored for CPM.
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3.1 Algorithm 1:

Notations
(et)

n indicates “earliest times of activities”

(eft)
n indicates “earliest finish times of activities”

Dij
n indicates “SVTrN duration of activities”

(lt)
n indicates “latest times of activities”

(lftn) indicates “latest finish time”(
T̃C

)n

indicates “total project duration”

∆ indicates “starting node”

∇ indicates “destination node”
n∑

i=1

xij indicates “total flow out of node n”

n∑
j=1

xji indicates “total inflow into node n”

CPN
ij indicates “objective function in neutrosophic environment”

CPij indicates “objective function in crisp”

K̃i indicates “net flow requirement for different types of nodes i”

Algorithm 1 Solving CPM under neutrosophic theory using the proposed DA

Start
Step 1: Provide the input parameters for the network project. Select the type of network graph and identify
the relationship between the predecessor and the successor to determine the duration of the activity, starting
from the start node (start)n and ending at the end node (end)n.
Step 2: The network operates using the activity-on-arrow (AOA) method, which represents the project as a
graph with n-nodes, labelled as {N1, N2, . . . , Nn}. The edges, denoted as pairs of nodes (ei, ej), represent
connections between the nodes. Each edge is associated with a duration Dn

ij , expressed as SVTrN.
Step 3: Compute the neutrosophic earliest time parameters (et)n for each activity. Assign the earliest finish
time (eft)n of the starting node N1 as a permanent node ⟨(0, 0, 0; 1, 0, 0)⟩∗ and label all other nodes Nn+1

temporarily as ⟨(0, 0, 0; 1, 0, 0)⟩.
Step 4: For each activity (i, j), compute the earliest finish time (eft)nj using the formula:

(eft)nj = max
(
(eft)i +Dn

ij

)
, for all (i, j) ∈ activities

This calculates the maximum time required to complete all preceding activities.
Step 5: Once the earliest finish time (eft)n is identified for an activity (i, j), mark the activity as fixed
(denoted as (∗)). If there are edges not connected to nodes i and j, assign their duration as Dn

ij = ∞,
indicating no direction.
Step 6: Repeat steps 4 and 5 for all activities until the end node Nn is reached.
Step 7: Compute the latest time parameters (lt)n for each activity. Set the latest finish time (lftn) of
the final activity Nn equal to its earliest finish time and mark the node as permanent. This establishes
(eftn) = (lftn) for the final node.
Step 8: Allocate and assign temporary latest finish times (lftn) to all nodes of Nn−1 by considering their
succeeding nodes, if the edges are not connected to i and j.
Step 9: For each succeeding vertex i, calculate the (lftn) from the end node (end)n to the start node
(start)n:

lftni = min
(
lftnj −Dn

ij

)
, for all (i, j) ∈ activities

Step 10: Repeat step 9, moving backward through the network, until it reaches the start node (start)n.
Step 11: Identify the critical path and non-critical path and calculate the total project duration T̃C

n
.

Stop
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3.2 Algorithm 2

Algorithm 2 Solving CPM under neutrosophic theory using proposed LP

Start
Step 1: Consider the neutrosophic model that is as follows:

Maximize
n∑

i=1

n∑
j=1

CPN
ij xij (3.1)

Subject to constraints:
n∑

i=1

xij −
n∑

j=1

xji = K̃i (3.2)

for all xij ∈ R, non-negative, where i, j = 1, 2, . . . , n

K̃i =


1 if i = ∆,

0 if i = ∆+ 1,∆+ 2, . . . ,∇− 1,

−1 if i = ∇.
(3.3)

Here, CPN
ij =

〈(
SV1, SV2, SV3; ς(τ), φ(τ), γ(τ)

)〉
represents the SVTrN, where SV1, SV2, SV3 are

the components of the triangular neutrosophic number, and ς(τ), φ(τ), γ(τ) are the truth, indeterminacy, and
falsity membership functions, respectively.
Step 2: Utilizing the ranking function defined in definition 2.6, the implementation of the NCPM into a
CCPM33 is as follows:

Maximize
n∑

i=1

n∑
j=1

CPijxij (3.4)

Subject to constraints:

n∑
i=1

xij −
n∑

j=1

xji = K̃i (3.5)

for all xij ∈ R, non-negative, where i, j = 1, 2, . . . , n

K̃i =


1 if i = ∆,

0 if i = ∆+ 1,∆+ 2, . . . ,∇− 1,

−1 if i = ∇.
(3.6)

Step 3: Find the objective and its corresponding variable values using any of the optimal software such as
Lingo, TORA, or MATLAB, and find all the values of CPij .
Step 4: After executing step 3 substitute the variable value in the respective objective equation 3.1,3.2,3.3
to obtain the form SVTrN as follows CPN

ij =
〈(
SV1, SV2, SV3; ς(τ), φ(τ), γ(τ)

)〉
.

Stop

4 Illustrative Example

The following subsection highlights some adaptations in network studies by drawing on various examples
from existing literature, thereby complementing the potential applications of proposed algorithms 1 and 2.

Example 4.1. Considering a network34 shown in figure 2, by having the weighted networkG = (V,E), where
V represents n−vertices fromA,B, .., F ; where the nodeA is the start node (start)n and node F be the end
node (end)n with the corresponding edge weights having the possible connections from (A,B) , .., (E,F ) as
activity durations as shown in table 2. For the network, the triplet ς(τ), φ(τ), and ψ(τ) is determined as (1, 0, 0),
indicating the certainty in the truth membership function.
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Figure 2: Network diagram (6 nodes with 9 arc lengths34)

Table 2: Activity durations with predecessors

Activity Predecessor Activity Durations
B A (6, 12, 18)
C A (13, 25, 33)
C B (15, 20, 29)
D B (2, 11, 20)
E B (7, 16, 25)
E C (17, 25, 33)
E D (8, 9, 10)
F D (15, 21, 31)
F E (4, 11, 14)

Solution: (i) Proposed algorithm 1 is executed numerically as follows:

Based on the information provided in figure 2 and table 2, the implementation of steps 1 and 2 on the AOA
network is identified. Further, using steps 3 to 6 from algorithm 1, an analysis of the forward computation
calculation approach is conducted using the Python programming language using the data taken from table 2
and the findings are visualized in figure 3.

Figure 3: Dijkstra’s earliest time using a forward pass method

From step 7 to Step 10, the calculation of the backward pass method is also conducted in Python programming
language using the data from table 2 and using the network from the figure 2; and the results is shown in figure
4.
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Figure 4: Dijkstra’s earliest time using a backward pass method

Based on the forward and backward analysis from figures 3 and 4; the obtained results generated as eA =
lA = ⟨(0, 0, 0; 1, 0, 0)⟩, eB = lB = ⟨(6, 12, 18; 1, 0, 0)⟩, eC = lC = ⟨(21, 32, 47; 1, 0, 0)⟩, eE = lE =
⟨(38, 57, 80; 1, 0, 0)⟩, eF = lF = ⟨(42, 68, 94; 1, 0, 0)⟩. The pictorial representation of the critical path which
refers to the red line, and the non-critical path which refers to the black line in figure 5 obtained as the suggested
neutrosophic critical path (SNCP) as A → B → C → E → F by it’s membership grade SNCPL is shown in
figure 6.

Figure 5: SNCP for example 4.1

From the results the suggested neutrosophic critical network length (SNCPL) is defined as ⟨(42, 68, 94; 1, 0, 0)⟩
that is depicted in figure 6 indicating the range between 42 and 94, and the maximum possibility of the com-
pletion is 68 days.

Figure 6: Determined membership grade solution (SNCPL) from example 4.1
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(ii) Proposed algorithm 2 is executed numerically as follows:

Step 1: The SVTrN model solved by LP is detailed as follows:

Max (CP)N = (6, 12, 18) · xAB + (13, 25, 33) · xAC + (15, 20, 29) · xBC + (2, 11, 20) · xBD + (7, 16, 25)

· xBE + (17, 25, 33) · xCE + (8, 9, 10) · xDE + (15, 21, 31) · xDF + ⟨(4, 11, 14)⟩ · xEF

Subject to the constraints:

xAB + xAC = 1; xBC + xBE + xBD = xAB ; xCE = xBC + xAC ; xDE + xDF = xBD;

xEF = xCE + xBE + xDE ; xDF + xEF = 1; v

After executing from steps 2 to 4 from the proposed algorithm 2; the SNCP results to the optimal path follows
xAB → xBC → xCE → xEF and its SNCPL obtained of ⟨(42, 68, 94; 1, 0, 0)⟩, which proportionally matches
with the solution obtained in algorithm 1. The execution of the proposed model details the comparison in the
table 3 that shows both proposed algorithms 1 and 2 yield consistent results with the existing fuzzy literature
demonstrating the effectiveness of the neutrosophic approach in handling uncertainties by obtaining the same
SNCPL on using both the proposed algorithms.

Table 3: Comparison with existing method (ref- example 4.1)

Siripurapu and Shankar34 Our Proposed Model
Algorithm 1 Algorithm 2

FCP: A→ B → C → E → F SNCP: A → B → C → E →
F

SNCP: xAB → xBC →
xCE → xEF

FCPL: (42, 68, 94) SNCPL: ⟨(42, 68, 94; 1, 0, 0)⟩ SNCPL: ⟨(42, 68, 94; 1, 0, 0)⟩

Example 4.2. Analysis of the study on the subsequent level of the project network, by discovering the out-
comes of altering constant in

(
ς(τ), φ(τ), γ(τ)

)
as (0.75, 0.1, 0.25) and maintaining (SV1, SV2, SV3) param-

eters constant in the network framework18 shown in figure 7 and it’s activity durations is depicted in table
4. This scenario permits us to have a look at different stages of variation that can affect path analysis and
criticality length and influence the time for completion of the project.

Figure 7: Network diagram (8 nodes with 10 arc lengths) (ref18)
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Table 4: Constant variation in SVTrN activity duration (ref18)

Activity Predecessor Activity Durations
B A (5, 6, 7)
C A (1, 3, 5)
D A (1, 4, 7)
E B (1, 2, 3)
F C (1, 2, 9)
F D (1, 5, 9)
G D (2, 2, 8)
G F (4, 4, 10)
H E (2, 2, 5)
H G (2, 2, 8)

Solution: Applying steps 1-12 in the proposed algorithm 1, the obtained result of SNCP A → D → F →
G → H is shown in figure 8 and the SNCPL is shown in figure 9 as ⟨(8, 15, 34; 0.75, 0.1, 0.25)⟩, while
implementing the proposed algorithm 1, to check the obtained optimality from the proposed algorithm 2 using
from the proposed steps the obtained SNCP is xAD → xDF → xFG → xGH and SNCPL remains the same
as algorithm 1 of example 4.2.

Figure 8: SNCP for example 4.2

Figure 9: Determined SNCPL from example 4.2
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Example 4.3. Using the network framework18 shown in figure 7, the outcomes of altering
(
ς(τ), φ(τ), γ(τ)

)
and maintaining (SV1, SV2, SV3)parameters is shown in table 5. This scenario permits an analysis of different
stages of variation affecting path analysis and criticality length and influencing the time for project completion.

Table 5: Change in SVTrN activity duration (ref18)

Activity Predecessor Activity Durations
B A ⟨(5, 6, 7; 0.85, 0.12, 0.15)⟩
C A ⟨(1, 3, 5; 0.92, 0.1, 0.08)⟩
D A ⟨(1, 4, 7; 0.9, 0.05, 0.1)⟩
E B ⟨(1, 2, 3; 0.82, 0.11, 0.18)⟩
F C ⟨(1, 2, 9; 0.8, 0.09, 0.2)⟩
F D ⟨(1, 5, 9; 0.93, 0.18, 0.07)⟩
G D ⟨(2, 2, 8; 0.86, 0.11, 0.14)⟩
G F ⟨(4, 4, 10; 0.99, 0.21, 0.01)⟩
H E ⟨(2, 2, 5; 0.88, 0.16, 0.12)⟩
H G ⟨(2, 2, 8; 0.8, 0.01, 0.2)⟩

Solution: Applying steps 1-12 in the proposed algorithm 1, the SNCPL results to ⟨(8, 15, 34; 0.8, 0.21, 0.2)⟩
shown in figure 10, and the obtained SNCP is A → D → F → G → H was shown in figure 8. Using the
algorithm 2, the completion SNCPL obtains the same as ⟨(8, 15, 34; 0.8, 0.21, 0.2)⟩ corresponding to its SNCP
as xAD → xDF → xFG → xGH .

Figure 10: Determined SNCPL from example 4.3

From the above studies, both algorithms verify the accuracy and reliability of our approach. The consistency
in the SNCPL demonstrates that our methodologies are robust and effective for handling the complexities and
uncertainties inherent in project scheduling. The findings not only validate our use of neutrosophic sets in
critical path analysis but also reinforce the applicability of using both proposed approaches in neutrosophic
environments.

Contingent study

The section presents the examination of contingency for the proposed algorithms. Initially, the comparison
of the existing fuzzy and neutrosophic environment is shown in table 3 for validation. From the results, it is
evident that the proposed approach can further solve a new set of problems under the neutrosophic criteria, as
shown in example 4.2 and example 4.3. Further, our results demonstrate the same criticality route from the
networks,18, 34 and using the proposed algorithms, serve better optimality in solving new set of problems that
wasn’t addressed by the existing study has shown in table 6.

From our numerical analysis, using both proposed algorithms, the computed lengths identify as same that are
used in each example of 4.1,4.2 and 4.3. The advantages of this proposed model include its flexibility and
applicability to different uncertainty parameters, such as trapezoidal neutrosophic numbers, interval-valued
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neutrosophic numbers and so on, making it a robust tool for various project management scenarios. However,
there are some limitations to consider:

1. When there is any change in the network, the response will be slow as this modification will propagate
node by node.

2. If a node failure occurs, there may be routing loops, further complicating the path finding process.

In conclusion, various methods for comparing neutrosophic numbers provide unique advantages and meet
different desirable criteria. The proposed model, observing both NCP and SNCPL, achieves precise optimality
in the evaluated approaches. This emphasizes the critical importance of selecting the right techniques tailored
to specific project requirements and desired outcomes.

Table 6: Results and discussion

Ex Existing Literature
Siripurapu et al.18

Our Proposed Model
Example 4.2 Example 4.3

Algorithm 1 NA SNCPL:
⟨(8, 15, 34; 0.75, 0.1, 0.25)⟩

SNCPL:
⟨(8, 15, 34; 0.8, 0.21, 0.2)⟩

SNCP: A → D → F → G →
H

SNCP: A → D → F → G →
H

Algorithm 2 SNCPL:
⟨(8, 15, 34; 0.75, 0.1, 0.25)⟩

SNCPL:
⟨(8, 15, 34; 0.8, 0.21, 0.2)⟩

SNCP: xAD → xDF →
xFG → xGH

SNCP: xAD → xDF →
xFG → xGH

Conclusion

The proposed model effectively integrates proposed algorithms under neutrosophic criteria to solve the CPM.
The study of three examples highlights the model’s robustness and adaptability to varying degrees of uncer-
tainty. In example 4.1, showed validation of fuzzy confirming the model’s performance under neutrosophic.
Further, example 4.2 demonstrated the model’s capability by directly applying it to a neutrosophic environ-
ment, achieving reliable results. Example 4.3 explored the variability of truth, indeterminacy, and falsity,
illustrating the different parameters impact the outcomes. To enhance computational efficiency, the proposed
model was implemented using Python and LINGO for proposed algorithms. These programming languages
not only improve computation speed but also provide robust frameworks for handling complex calculations.
Additionally, the flexibility of software tools allows for the incorporation of various uncertainty theories, fa-
cilitating comprehensive time analysis under different scenarios. This further emphasizes the importance of
selecting appropriate techniques and tools based on specific project requirements and desired outcomes for un-
certainty handling. Future research could explore the application of this model to the extended fuzzy principles
by expanding its utility.
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