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Abstract 

In this paper, we present some results about the neutrosophic-generalized version of finite-difference method, 

where we prove its essential properties, and we apply it to many different examples to clarify the validity of our 

work. In addition, some numerical tables related to the results will be clarified and presented. 
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1. Introduction 

Numerical analysis is one of the most prominent branches of applied mathematics, as it is primarily concerned 

with studying the numerical solutions of many differential and algebraic equations alike [1]. Where we see in [2] 

an application of numerical methods with the aim of finding approximations for exact solutions to differential 

equations, where numerical tables and graphical diagrams are widely used in extracting results [3]. 

Numerical analysis has many applications, especially in other sciences, where numerical algorithms are widely 

used in physics, mathematics, computer science, and economics [4]. On the other hand, we find an application of 

numerical methods in finding numerical approximations to solutions to algebraic equations that branch out from 

many physical and economic problems [5]. 

One of the most important numerical methods used in the study of numerical analysis is the finite difference 

method, which has been used by many researchers in numerical studies related to the aforementioned equations 

see [6-8]. Neutrosophic generalizations of previous equations can be derived by putting neutrosophic variables 

and constants 𝑎 + 𝑏𝐼 or 𝑥 + 𝑦𝐼 instead of 𝑎 or 𝑥.[9]. For more details about neutrosophic generalization of 

differential and integral equations with many different methods for solving these equations, see [10]. 

This has motivated us to present some results about the neutrosophic-generalized version of finite-difference 

method, where we prove its essential properties, and we apply it to many different examples to clarify the validity 

of our work. In addition, some numerical tables related to the results will be clarified and presented. 
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2.  Main Results 

 Neutrosophic Finite-Difference Method (NFDM) 

Taking a two-point boundary-value problem with a second order differential equation, which takes the form: 

𝑓" =  𝑔(𝑥 + 𝑦𝐼, 𝑓, 𝑓′), 𝑎 + 𝑐𝐼 ≤ 𝑥 + 𝑦𝐼 ≤ 𝑏 + 𝑑𝐼, 

𝑓(𝑎 + 𝑐𝐼) = 𝛼 + 𝑠𝐼, 𝑓(𝑏) = 𝛽 + 𝑘𝐼 

where 𝑔 is a function, 𝑎 + 𝑐𝐼 and 𝑏 + 𝑑𝐼 are the end points, and  
𝑓(𝑎 + 𝑐𝐼) = 𝛼 + 𝑠𝐼, 𝑓(𝑏) = 𝛽 + 𝑘𝐼 

 are the boundary conditions. 

Example 2.1 

𝑓" =
1

8
(32 + 2(𝑥 + 𝑦𝐼)3 − 𝑓𝑓′),    1 + 𝐼 ≤ 𝑥 + 𝑦𝐼 ≤ 3 + 𝐼 

𝑓(1 + 𝐼) = 17 + 𝐼, 𝑓(3 + 𝐼) =
43

3
+ 𝐼 

Theorem 2.1 

 Suppose the function 𝑔 in the boundary-value problem 

𝑓" = 𝑔(𝑥 + 𝑦𝐼, 𝑓, 𝑓′), 𝑎 + 𝑐𝐼 ≤ 𝑥 + 𝑦𝐼 ≤ 𝑏 + 𝑑𝐼, 𝑓(𝑎 + 𝑐𝐼)  =  𝛼 + 𝑠𝐼, 𝑓(𝑏 + 𝑑𝐼)  =  𝛽 + 𝑘𝐼 

is continuous on  

𝐷(𝐼) = ((𝑥 + 𝑦𝐼, 𝑓, 𝑓′)|𝑎 + 𝑐𝐼 ≤ 𝑥 + 𝑦𝐼 ≤ 𝑏 + 𝑑𝐼, −∞ < 𝑓 < ∞,−∞ < 𝑓′ < ∞) 

and that the partial derivatives 𝑔𝑓 and 𝑔 𝑓′ are also continuous in D(I) 

If: 

1) 𝑔𝑓(𝑥 + 𝑦𝐼, 𝑓, 𝑓′) > 0 for all (𝑥 + 𝑦𝐼, 𝑓, 𝑓′) ∈ 𝐷(𝐼), and 

2) A constant M(I) exists with |𝑔 𝑓′(𝑥 + 𝑦𝐼, 𝑓, 𝑓′)| ≤ 𝑀(𝐼) for all (𝑥 + 𝑦𝐼, 𝑓, 𝑓′) ∈ 𝐷(𝐼), then the boundary-value 

problem has a unique solution. 

A nonlinear boundary-value problem takes on the form of: 

𝑓" =  𝑔(𝑥 + 𝑦𝐼, 𝑓, 𝑓′), 𝑎 + 𝑐𝐼 ≤ 𝑥 + 𝑦𝐼 ≤ 𝑏 + 𝑑𝐼, 𝑓(𝑎 + 𝑐𝐼)  =  𝛼 + 𝑠𝐼, 𝑓(𝑏 + 𝑑𝐼)  =  𝛽 + 𝑘𝐼 

(1) 𝑔 and the partial derivatives 𝑔𝑓 and 𝑔 𝑓′ are continuous on: 

𝐷(𝐼) = ((x + yI, f, 𝑓y′)|a + 𝑐𝐼 ≤ x + yI ≤ b + dI, −∞ < f < ∞,−∞ < f′ < ∞) 

(2) 𝑔𝑓(𝑥 + 𝑦𝐼, 𝑓, 𝑓′) ≥ 𝛿+uI on D(I), for some 𝛿 + 𝑢𝐼 > 0. 

(3) there exists: 

𝑘 = max
(𝑥+𝑦𝐼,𝑓,𝑓′)∈𝐷(𝐼)

|𝑔𝑓 (𝑥 + 𝑦𝐼, 𝑓, 𝑓′)|  , 𝑎𝑛𝑑 𝐿 = max
(𝑥+𝑦𝐼,𝑓,𝑓′)∈𝐷

|𝑔 𝑓′  (𝑥 + 𝑦𝐼, 𝑓, 𝑓′)| 

For: 

𝑓" =  𝑝(𝑥 + 𝑦𝐼)𝑓′ +  𝑞(𝑥 + 𝑦𝐼)𝑓 +  𝑟(𝑥 + 𝑦𝐼) 

 

is expanded using f in a third Taylor polynomial about 𝑥𝑖 + 𝑦𝑖𝐼evaluated at 𝑥𝑖+1 + 𝑦𝑖+1𝐼 and 𝑥𝑖−1 + 𝑦𝑖−1𝐼,  

𝑓"(𝑥𝑖 + 𝑦𝑖𝐼) =
1

ℎ2
[𝑓(𝑥𝑖+1 + 𝑦𝑖+1𝐼) − 2𝑓(𝑥𝑖 + 𝑦𝑖𝐼) + 𝑓(𝑥𝑖−1 + 𝑦𝑖−1𝐼)] −

ℎ2

12
𝑓(4) (𝜉𝑖 + 𝑣𝑖𝐼)                (5.1) 

for some 𝜉𝑖 + 𝑣𝑖𝐼 in (𝑥𝑖−1 + 𝑦𝑖−1𝐼, 𝑥𝑖+1 + 𝑦𝑖+1𝐼), and: 

𝑓′(𝑥𝑖 + 𝑦𝑖𝐼) =
1

2ℎ
[𝑦(𝑥𝑖+1 + 𝑦𝑖+1𝐼) − 𝑦(𝑥𝑖−1 + 𝑦𝑖−1𝐼)] −

ℎ2

6
𝑓′′′ (𝜂𝑖 + 𝑢𝑖𝐼)                (5.2) 

for some 𝜂𝑖 + 𝑢𝑖𝐼 in (𝑥𝑖−1 + 𝑦𝑖−1𝐼, 𝑥𝑖+1 + 𝑦𝑖+1𝐼). 
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Step 1: 

We have to divide the interval [𝑎 + 𝑐𝐼, 𝑏 + 𝑑𝐼] into (𝑁 + 𝐼) equal subintervals which gives us: 

ℎ =
(𝑏 + 𝑑𝐼 − 𝑎 − 𝑐𝐼)

(𝑁 + 𝐼)
 

with end points at 𝑥𝑖 + 𝑦𝑖𝐼 =  𝑎 + 𝑐𝐼 +  𝑖ℎ for . 

Step 2: 

𝑓"(𝑥𝑖 + 𝑦𝑖𝐼) =  𝑔(𝑥𝑖 + 𝑦𝑖𝐼, 𝑓(𝑥𝑖 + 𝑦𝑖𝐼), 𝑓′(𝑥𝑖 + 𝑦𝑖𝐼)) 

Hence 

𝑓(𝑥𝑖+1 + 𝑦𝑖+1𝐼) − 2𝑓(𝑥𝑖 + 𝑦𝑖𝐼) + 𝑓(𝑥𝑖+1 + 𝑦𝑖+1𝐼)

ℎ2

= 𝑔 (𝑥𝑖 + 𝑦𝑖𝐼, 𝑓(𝑥𝑖 + 𝑦𝑖𝐼),
𝑦(𝑥𝑖+1 + 𝑦𝑖+1𝐼) − 𝑦(𝑥𝑖−1 + 𝑦𝑖−1𝐼)

2ℎ
−

 ℎ2

6
𝑓′′′ (𝜂𝑖))

+
ℎ2

12
𝑓(4) (𝜉𝑖)               (5.3) 

for some 𝜉𝑖 + 𝑣𝑖𝐼 and 𝜂𝑖 + 𝑢𝑖𝐼 in the interval (𝑥𝑖−1 + 𝑦𝑖−1𝐼, 𝑥𝑖+1 + 𝑦𝑖+1𝐼). 

Step 3: 

We have: 

𝑑0 = 𝛼 + 𝑠𝐼, 𝑑𝑁+1 = 𝛽 + 𝑘𝐼 

And: 

−
𝑑𝑖+1 − 2𝑑𝑖 + 𝑑𝑖−1

ℎ2 + 𝐼
+ 𝑓 (𝑥𝑖 , 𝑑𝑖 ,

𝑑𝑖+1 − 𝑑𝑖−1

2ℎ + 𝐼
) = 0 

for  𝑖 =  1, 2, . . . , 𝑁. 

 

Step 4: 

2𝑑1 − 𝑑2 + ℎ2𝑓 (𝑥1, 𝑤1,
𝑑2 − 𝛼

2ℎ + 𝐼
+ 𝐼) − 𝛼 = 0

−𝑑1 + 2𝑑2−𝑑3 + ℎ2𝑓 (𝑥2, 𝑑2,
𝑑3 − 𝑑1

2ℎ + 𝐼
+ 𝐼) = 0

                                                                                               ⋮      (5.4)

 

−𝑑𝑁−2 + 2𝑑𝑁−1−𝑑𝑁 + ℎ2𝑓 (𝑥𝑁−1, 𝑑𝑁−1,
𝑑𝑁 − 𝑑𝑁−2

2ℎ + 𝐼
) = 0 

−𝑑𝑁−1 + 2𝑑𝑁 + ℎ2𝑓 (𝑥𝑁 , 𝑑𝑁 ,
𝛽 − 𝑑𝑁−1

2ℎ + 𝐼
) − 𝛽 − 𝑘𝐼 = 0 

Step 5: 

 𝑑(0) = (𝑑1
(0)

, 𝑑2
(0)

, . . . , 𝑑𝑁
(0)

)𝑡, 𝐹(𝒘(0)) and defining the Jacobian matrix as follows: 

𝐽(𝑑1, 𝑑2, … , 𝑑𝑁)𝑖𝑗 = −1 +
ℎ + 𝐼

2
𝑔 𝑓′ (𝑥𝑖 , 𝑑𝑖 ,

𝑑𝑖+1 − 𝑑𝑖−1

2ℎ + 𝐼
) , for 𝑖 = 𝑗 − 1 and 𝑗 = 2, . . . , 𝑁 

𝐽(𝑑1, 𝑑2, … , 𝑑𝑁)𝑖𝑗 = 2 + ℎ2𝑔 𝑓 (𝑥𝑖 , 𝑑𝑖 ,
𝑑𝑖+1 − 𝑑𝑖−1

2ℎ
) , for 𝑖 = 𝑗 and 𝑗 = 1, . . . , 𝑁 

𝐽(𝑑1, 𝑑2, … , 𝑑𝑁)𝑖𝑗 = −1 −
ℎ + 𝐼

2
𝑔 𝑓′ (𝑥𝑖 , 𝑑𝑖 ,

𝑑𝑖+1 − 𝑑𝑖−1

2ℎ + 𝐼
) , for 𝑖 = 𝑗 + 1 and 𝑗 = 1, . . . , 𝑁 − 1                (5.5) 

where 𝑑0 = 𝛼 + 𝑠𝐼  and 𝑑𝑁+1 = 𝛽 + 𝑘𝐼. 

Remark 2.1 

 We can find the initial approximation 𝒅(0)by using the following equation equation: 

https://doi.org/10.54216/IJNS.270104
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𝒅(0) = 𝛼 + 𝑠𝐼 +
𝛽 + 𝑘𝐼 − 𝛼 − 𝑠𝐼

𝑏 + 𝑑𝐼 − 𝑎 − 𝑐𝐼
(𝑥𝑖 − 𝑎 − 𝑐𝐼) 

𝐽(𝑑1, … , 𝑑𝑁)(𝑒1, … , 𝑒𝑁)𝑡 = −𝐹(𝑑1, 𝑑2, … , 𝑑𝑁) 

where 𝑑𝑖
(𝑘)

= 𝑑𝑖
(𝑘−1)

+ 𝑙𝑖  , for each 𝑖 =  1, 2, . . . , 𝑁.  

Crout LU Factorization 

Since 𝐽(𝒅) is tridiagonal, it takes on the form: 

 

𝐽(𝒅) =

[
 
 
 
 
 
 
 
 
𝑗11 𝑗12 0 … … … … 0
𝑗21 𝑗22 𝑗23 0 … … … 0
0 𝑗32 𝑗33 𝑗34 0 … … 0
⋮ 0 ⋱ ⋱ ⋱ 0 … 0
⋮ ⋮ 0 ⋱ ⋱ ⋱ 0 0
⋮ ⋮ ⋮ 0 ⋱ ⋱ ⋱ 0
⋮ ⋮ ⋮ ⋮ 0 ⋱ ⋱ 𝑗𝑖−1,𝑗

0 0 0 0 0 0 𝑗𝑖,𝑗−1 𝑗𝑖𝑗 ]
 
 
 
 
 
 
 
 

 

 

 

𝑄 =

[
 
 
 
 
 
 
 
𝑞11 0 0 … … … … 0
𝑞21 𝑞22 0 … … … … 0
0 𝑞32 𝑞33 0 … … … 0
⋮ 0 ⋱ ⋱ ⋱ 0 … 0
⋮ ⋮ 0 ⋱ ⋱ ⋱ 0 0
⋮ ⋮ ⋮ 0 ⋱ ⋱ ⋱ 0
⋮ ⋮ ⋮ ⋮ 0 ⋱ ⋱ 0
0 0 0 0 0 0 𝑞𝑖,𝑗−1 𝑞𝑖𝑗]

 
 
 
 
 
 
 

 

𝐻 =

[
 
 
 
 
 
 
 
1 ℎ12 0 … … … … 0
0 1 ℎ23 0 … … … 0
0 0 1 ℎ34 0 … … 0
⋮ 0 ⋱ ⋱ ⋱ 0 … 0
⋮ ⋮ 0 ⋱ ⋱ ⋱ 0 0
⋮ ⋮ ⋮ 0 ⋱ ⋱ ⋱ 0
⋮ ⋮ ⋮ ⋮ 0 ⋱ ⋱ ℎ𝑖−1,𝑗

0 0 0 0 0 0 0 1 ]
 
 
 
 
 
 
 

 

(1) Computing the first column of Q, where 𝑞𝑖1 = 𝑎𝑖1 

(2) Computing the first row of H, where ℎ1𝑗 =
𝑎1𝑗

𝑙11
 

(3) Alternately computing the columns of Q and the rows of H, where: 

𝑞𝑖𝑗 = 𝑎𝑖𝑗 − ∑ 𝑞𝑖𝑘ℎ𝑘𝑗

𝑗−1

𝑘=1

, for 𝑗 ≤ 𝑖, 𝑖 = 1,2, … , 𝑁 

ℎ𝑖𝑗 =
𝑎𝑖𝑗 − ∑ 𝑞𝑖𝑘ℎ𝑘𝑗

𝑖−1
𝑘=1

𝑞𝑖𝑖

, for 𝑖 ≤ 𝑗, 𝑗 = 2,3, … , 𝑁 

𝐽(𝑑1, … , 𝑑𝑁)(𝑒1, … , 𝑒𝑁)𝑡 = −𝐹(𝑑1, 𝑑2, … , 𝑑𝑁)  

 

 MATLAB Application 

In this section, we will solve the boundary value problem of nonlinear ordinary differential equation 

 𝑓" =
1

8
(32 + 2(𝑥 + 𝑦𝐼)3 − 𝑓𝑓′),    1 + 𝐼 ≤ 𝑥 + 𝑦𝐼 ≤ 3 + 𝐼 𝑓(1 + 𝐼) = 17 + 𝐼, 𝑓(3 + 𝐼) =

43

3
+ 𝐼  

with ℎ =  0.2 + 𝐼 

https://doi.org/10.54216/IJNS.270104
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Step 1: 

Since we know that ℎ =  0.2 + 𝐼, this means that our interval [1+I,3+I] is divided into 𝑁 + 1 + 𝐼 = 20 + 𝐼 equal 

subintervals.  

Step 2: 

Next, we will define the boundary conditions such that 𝑑0 =  17 + 𝐼 and 𝑑20 =  14.23415 + 𝐼. 

Step 3: 

Using the equation define initial approximation 𝒅(0). 

𝑑(0)

= (
16.23167 + 𝐼, 16.732234 + 𝐼, 16.6 + 𝐼, 16.433687 + 𝐼, 16.33333333 + 𝐼, 16.2 + 𝐼, 16.2897 + 𝐼, 15.988653 + 𝐼,

15.8 + 𝐼, 15.667 + 𝐼, 15.523 + 𝐼, 15.4 + 𝐼, 15.223 + 𝐼, 15.13498 + 𝐼, 15 + 𝐼, 14.866218 + 𝐼, 14.7332673 + 𝐼, 14.47161 + 𝐼
)

𝑡

  

 

Step 4: 

We know that 𝑁 = 19 + 𝐼, which implies that 𝐹(𝒅) is 

 19 × 19 nonlinear system. 𝐹(𝒅) is: 

 

2𝑑1 − 𝑑2 + 0.01 (3 + 𝐼 + 0.3121 + 𝐼 +
𝑑1(𝑑2 − 17)

1.6 + 𝐼
) − 17 = 0 

−𝑑1 + 2𝑑2 − 𝑑3 + 0.01 (3 + 𝐼 + 0.4776 +
𝑑2(𝑑3 − 𝑑1)

1.6 + 𝐼
) = 0 

−𝑑2 + 2𝑑3 − 𝑑4 + 0.01 (3 + 𝐼 + 0.51314 +
𝑑3(𝑑4 − 𝑑2)

1.6 + 𝐼
) = 0 

−𝑑3 + 2𝑑4 − 𝑑5 + 0.01 (3 + 𝐼 + 0.5567 +
𝑑4(𝑑5 − 𝑑3)

1.6 + 𝐼
) = 0 

−𝑑4 + 2𝑑5 − 𝑑6 + 0.01 (3 + 𝐼 + 0.87791 +
𝑑5(𝑑6 − 𝑑4)

1.6 + 𝐼
) = 0 

−𝑑5 + 2𝑑6 − 𝑑7 + 0.01 (3 + 𝐼 + 1.02445 +
𝑑6(𝑑7 − 𝑑5)

1.6 + 𝐼
) = 0 

−𝑑6 + 2𝑑7 − 𝑑8 + 0.01 (3 + 𝐼 + 1.2431 +
𝑑7(𝑑8 − 𝑑6)

1.6 + 𝐼
) = 0 

−𝑑7 + 2𝑑8 − 𝑑9 + 0.01 (3 + 𝐼 + 1.458 +
𝑑8(𝑑9 − 𝑑7)

1.6 + 𝐼
) = 0 

−𝑑8 + 2𝑑9 − 𝑑10 + 0.01 (3 + 𝐼 + 1.72215 +
𝑑9(𝑑10 − 𝑑8)

1.6 + 𝐼
) = 0 

−𝑑9 + 2𝑑10 − 𝑑11 + 0.01 (3 + 𝐼 + 2.67 +
𝑑10(𝑑11 − 𝑑9)

1.6 + 𝐼
) = 0 

−𝑑10 + 2𝑑11 − 𝑑12 + 0.01 (3 + 𝐼 + 2.3778 +
𝑑11(𝑑12 − 𝑑10)

1.6 + 𝐼
) = 0 

−𝑑11 + 2𝑑12 − 𝑑13 + 0.01 (3 + 𝐼 + 2.6221 +
𝑑12(𝑑13 − 𝑑11)

1.6 + 𝐼
) = 0 

−𝑑12 + 2𝑑13 − 𝑑14 + 0.01 (3 + 𝐼 + 3.3215 +
𝑑13(𝑑14 − 𝑑12)

1.6 + 𝐼
) = 0 
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−𝑑13 + 2𝑑14 − 𝑑15 + 0.01 (3 + 𝐼 + 3.4117 +
𝑑14(𝑑15 − 𝑑13)

1.6 + 𝐼
) = 0 

−𝑑14 + 2𝑑15 − 𝑑16 + 0.01 (3 + 𝐼 + 3.90625 +
𝑑15(𝑑16 − 𝑑14)

1.6 + 𝐼
) = 0 

−𝑑15 + 2𝑑16 − 𝑑17 + 0.01 (3 + 𝐼 + 4.3213 +
𝑑16(𝑑17 − 𝑑15)

1.6 + 𝐼
) = 0 

−𝑑16 + 2𝑑17 − 𝑑18 + 0.01 (3 + 𝐼 + 4.95565 +
𝑑17(𝑑18 − 𝑑16)

1.6 + 𝐼
) = 0 

−𝑑17 + 2𝑑18 − 𝑑19 + 0.01 (3 + 𝐼 + 5.4567 +
𝑑18(𝑑19 − 𝑑17)

1.6 + 𝐼
) = 0 

−𝑑18 + 2𝑑19 + 0.01 (3 + 𝐼 + 6.09725 +
𝑑19(14.22163 − 𝑑18)

1.6 + 𝐼
) − 14.333333 = 0 

 

𝑥𝑖+yI 𝑤𝑖+I 𝒘(0)+I 𝒘(1)+I 𝒘(2)+I 𝒘(3)+I 𝒘(4)+I 𝒘(5)+I 

1.0+I 𝑤0 + I 19+I  19+I  19.+I  19.+I  19.+I  19.+I  

1.2+I 𝑤1+I 18.86671+I 18.7641+I 18.75606+I 18.7606+I 18.7606+I 18.7606+I 

1.4+I 𝑤2+I 18.73331+I 18.5212+I 18.51735+I 18.51635+I 18.5135+I 18.5135+I 

1.6+I 𝑤3+I 18.6000+I 18.2714+I 18.28579+I 18.2859+I 18.2859+I 18.2859+I 

1.8+I 𝑤4 + I 18.46671+I 18.0152+I 17.9974+I 17.99674+I 17.9974+I 17.9974+I 

2+I 𝑤5 + I 18.33331+I 17.7532+I 17.72979+I 17.7299+I 17.7299+I 17.7299+I 

2.2+I 𝑤6+I 18.2000+I 17.4867+I 17.45478+I 17.4578+I 17.4578+I 17.4578+I 

2.4+I 𝑤7+I 18.06617+I 17.2175+I 17.13831+I 17.18631+I 17.1831+I 17.1831+I 

2.6+I 𝑤8 + I 17.93133+I 16.9477+I 16.904485+I 16.90856+I 16.9085+I 16.9085+I 

2.8+I 𝑤9+I 17.8000+I 16.6808+I 16.63377+I 16.63767+I 16.6377+I 16.6377+I 

3+I 𝑤10 + I 17.66167+I 16.4208+I 16.373552+I 16.3752+I 16.3752+I 16.3752+I 

3.2+I 𝑤11 + I 1'7.53133+I 16.1733+I 16.124369+I 16.12691+I 16.1269+I 16.1269+I 

3.4+I 𝑤12 + I 17.41+I 15.9449+I 15.897597+I 15.89917+I 15.8997+I 15.8997+I 

3.6+I 𝑤13+I 17.26167+I 15.7443+I 15.70522+I 15.7022+I 15.7022+I 15.7022+I 

3.8+I 𝑤14 + I 17.13313+I 15.5820+I 15.54548+I 15.54248+I 15.5448+I 15.5448+I 

4+I 𝑤15+I 17.0000+I 15.4710+I 15.43597+I 15.42397+I 15.4397+I 15.4397+I 

4.2+I 𝑤16 + I 16.86167+I 15.4271+I 15.45017+I 15.42017+I 15.4017+I 15.4017+I 

4.4+I 𝑤17+I 16.73233+I 15.4694+I 15.44583+I 15.44283+I 15.4483+I 15.4483+I 

4.6+I 𝑤18 + I 16.62059+I 15.6008+I 15.55999+I 15.59929+I 15.5999+I 15.5999+I 

4.8+I 𝑤19+I 16.90589+I 15.8854+I 15.85844+I 15.88434+I 15.8844+I 15.8844+I 

5+I 𝑤20 + I 16.33533+I 15.3333+I 15.35333+I 15.333333+I 15.3333+I 15.3333+I 
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3. Conclusion 

In this paper, we presented some results about the neutrosophic-generalized version of finite-difference method, 

where we proved its essential properties, and we applied it to many different examples to clarify the validity of 

our work. In addition, some numerical tables related to the results are clarified and presented. 

Acknowledgement: The authors extend their appreciation to the Arab Open University for supporting this work. 
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