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Abstract

When conducting the simulation process for any of the systems according to classical logic, we start by
generating random numbers belonging to the regular probability distribution on the field [0, 1] using one of the
known methods, and then we convert these random numbers into random variables that follow the probability
distribution that the system to be simulated works with, the simulation process that we perform it gives specific
results that do not take into account the changes that may occur in the work environment of the system, to obtain
more accurate results In a previous research, we prepared a study through which we reached random neutrosophic

numbers follow the uniform distribution of the neutrosophic on the field with [0 ! ]no determination that can be
enjoyed by the two parties of the field, one or both together, it may be in the form of a group or a field in
another research , we converted these neutrosophic random numbers into neutrosophic random variables that
follow the neutrosophic exponential distribution using the opposite conversion method that depends on the
cumulative distribution function of the probability distribution by which the system to be simulated works, in this
research we have useda method The opposite transformation to generate random variables that follow the
neutrosophic uniform distribution and we have reached relationships through which we can convert the

neutrosophic random numbers that follow the neutrosophic uniform distribution defined on the domain [O ' ]
with the indeterminacy enjoyed by each end of the field, one or the other, into random variables that follow the

neutrosophic uniform distribution, b, 8 \which is a classical uniform distribution whose medians are not
precisely defined values , one or both may be cognitiven in the form of a set or a domain, so that n take into

account all possible cases of mediators while maintaining the condition , and the b,a a< b method was
illustrated through an applied example and we came up with neutrosophic random variables that follow the
uniform distribution that give us more accurate simulation results when used due to the indeterminacy of
neutrosophic values.

Keywords: Uniform distribution; Simulation; Cumulative distribution function; Random numbers; Neutrosophic
random variables

1. Introduction:

In the field of scientific research, we face many systems that cannot be studied directly, due to the great difficulty
that can face us when studying, and the high cost in addition to the fact that some systems cannot be studied
directly, here comes the importance of the simulation process in all branches of science, as it depends on applying
the study to systems similar to real systems and then dropping these results if they are suitable on the real system,
the simulation process It depends on generating a series of random numbers subject to a uniform probability
distribution on the domain [0, 1], and then converting these numbers into random variables subject to the law of
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probability distribution by which the system to be simulated works by using known conversion methods, in front
of the revolution brought about by the science of neutrosophic in all fields of It was founded by the American
philosopher and mathematician Florentin Smarandache in 1995 [1-7], and presented as a generalization of fuzzy
logic, especially intuitive fuzzy logic, and as an extension of the fuzzy category theory presented by Lotfi A.
Zadeh in 1965 [8]. It was necessary to keep pace with this development and formulate the basic concepts of the
simulation process according to the basic concepts of neutrosophy, because the margin of freedom enjoyed by
neutrosophic values gives more accurate results, which prompted many researchers to prepare many researches in
various fields of science, especially in the field of mathematics and its applications [9-22], we present in this
research a study aimed at obtaining neutrosophic random variables that follow the uniform neutrosophic
distribution, which we will use when simulating systems that operate according to the uniform distribution in order
to obtain more accurate simulation results by taking advantage of the indeterminacy enjoyed by neutrosophic
values.

Discussion:

Since the aim of this paper is to obtain relationships in which we can convert neutrosophic random numbers that
follow the neutrosophic uniform distribution on the field with the indeterminacy [0,1]enjoyed by both sides of
the field, one or the other, into neutrosophic random variables that follow the neutrosophic uniform distribution,

which is a classical uniform distribution whose medians are not precisely defined b, a, one or both may be
defined in doubt. For a group or domain, takinginto account all possible cases of intermediaries and maintaining
the condition.a < b

2. Using classical values to generate trace random numbers for uniform distribution on the

domain{0,1]: [23,24]
Togenerate a series of random numbers using the mean-squared method given by the following
relationship:R,,R,,— — —
Riy1 = Mid[R?];i=0,123,——- (1)

Mid stands for the middle four ranks of R?and any R, random fractional number consisting of four orders (called
a seed) and does not have a zero in any of its four ranks.

3. Converting random numbers that follow for uniform distribution over the domain[0,1] to

neutrosophic random numbers: [25]

To convert the resulting numbers from (1) to random neutrosophic numbers trace for uniform distribution on the
domain [0,1] we distinguish the following cases of the domain [0,1] with a margin of indeterminacy .
The first case: the indetermincy in the minimum field [0 + &, 1] in this case we compensate by the § where § €
[0,m] ; 0 <m < 1,andR; are the random numbers resulting from the relationship (1), by the following
relationship:

_R._§
T1-6

The second case: the indeterminacy in the maximum limit of the field in this case we replace
[0,1 + &] in this case we compensate by the § where § € [0,m] ; 0 <m < 1, and R; are the random numbers
resulting from the relationship (1) ,by the following relationship:
R;_
T 1+6

The third case: the indeterminacy in the upper and lower limits of the field in this case we replace[0 + 6,1 + §]
in this case we compensate by the § where § € [0,m] ; 0 <m < 1, and R; are the random numbers resulting
from the relationship (1), by the following relationship:

NRi = Ri - 5

NR;

NR;

1- finding the cumulative distribution function of the neutrosophic uniform distribution: [25]
to find the cumulative distribution function F (x) of the neutrosophic uniform distribution given by the following

density probability function: fy(x) = ﬁ

Where b, a is one or both of them not precisely defined, defined in the form of a group, domain, etc., we take
into account all possible cases of intermediaries b, a while maintaining the condition a < b.

Accordingly, the cumulative distribution function takes one of the following forms, depending on the field of
definition:
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Figure I: Lack of Limitation in the Minimum Domain[a, + ¢, b]
whereand a = ay = a; + ; € € [0,n];a <n < b inthis case the cumulative distribution function of the
neutrosophic uniform distribution is given by the following relation

X—a;
NF(x)=b o —i;i €0,
N

b_aN]

Figure II: Indeterminacy at the upper limit of the domain[a, b, + ¢]
where b = by = b, + ; € €[0,n];a <n < b inthis case, the cumulative distribution function of the
neutrosophic uniform distribution is given by the following relationship:

NF(x) = — &
X - bN —a
Figure I11: Indeterminacy in the upper and lower limits of the domain [a,,&, b, + €] wherea =ay =a; +

andb = by = b; +and e € [0,n] ;a < n < b this case the cumulative distribution function of the neutrosophic
uniform distribution is given by the following relationship:

NF(x) = X4 i;ie[o, - ]

by—an by—an

Current study:
We want to generate random neutrosophic variables that follow the structured distribution and enact the opposite
transformation method that is not defined according to the following rule:

-1
R= F(X) =x=F (R) where F(X) is the cumulative distribution function of the uniform distribution that
f R]_l R2 I | Ri

follows the random variables, then i
probability is defined as follows:

1 0<x<«1
fr(x) = .
0 otherwise
and a cumulative distribution function:
0 x<0
Fr(X)=9x 0<x<1
1 Xx>1

From (1) and (2) the opposite conversion method to generate the random mutants that follow the neutrosophic
uniform distribution distinguish three cases:

The first case: indeterminacy in the minimum field, , i.e [al te, b]
Andwe have:a =ay =a;, + =a, +[0,n] =[a,, a; +n]

R= F(X) —> X= F_l(R) we find

NF (x) = NR = NR = ’;_al

wherea=a;, + ; e€[0,n];a<n<b

we use the relationship

=

X—a,
b-a

=NR+i= (NR+i)(b-a)=x-a =

Nx=(NR+i)(b—a)+a,

ie{o, L}
b-a,

Therefore, to generate random variables following the neutrosophic uniform distribution in the case of
indeterminacy in the minimum domain we use the following relationship:
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NX; =(NRj +i)b-a)+a, ; j=0123———-

The second case: the indeterminacy is related to the upper limit of the domain, i.e. [a ' bl + ‘9]

b=b, =b,+&=b, +[0,n]=[b,, b, +n]

where €€ [0, n], a<n <b and we have

=)
Using the relationship R=F()=x=F"(R) e find

X—a
NF (x) =
(9=
NF(x)=NR = NR = ~—& —
b, —a
X=8 _NR= NR(b, —a)=x—-a=
b, —a

Nx = NR(b, —a)+a

Nx = NR|[(b, + &)—a]+a
Therefore, to generate random variables that follow the neutrosophic uniform distribution in the case of
indeterminacy related to the upper bound we use the following rule:

Nx;, =NR,[(b, +&)-a]+a ; j=0123--—-
Third case : indeterminacy in the upper and lower limits of the domain [a; +b , by +¢ ] where ,a =ay = a; +
b=by=b + £€0,n] ; a<n<b

-1
Using the relationship R=F(X) =x=F"(R) wefind

NF(x) = NR = NR = T)_al Cis
—a
’;_al “NR+i= (NR+i)(b-a)=x—a, =
—a

Nx=(NR+i)(b—-a)+a,

i e[o, L}
bN _aN

Therefore, to generate random variables that follow the neutrosophic uniform distribution in the case of
indeterminacy related to the lower and upper limits we use the following relationship:

Nx, = (NR, +i)(b—a)+a, ; j=01234

In the following, we will present an applied example that we study according to the classical logic and
neutrosophic logic to be able to compare.
Practical example of classical values:

We assume that we have a system that works according to the regular distribution on the field [3 ' 9] and we

want to simulate the workflow of this system.
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We apply the previous study:
[0.1]

We generate random numbers on the domain

R. =0,2156

using the average squared method, we take the seed we

get the following numbers:
R, =0,2156 , R, =06483 , R,=00292 , R,=00852 , R,=0,7259

We know that the cumulative distribution function of the uniform distribution defined over the domain [a ! b] is
given by the following relationship:

X—a
F(X)=——
() S
Using the opposite conversion method, we obtain the following relationship:
X—a
R= F(x):b—:> x=(b-a)R+a

Therefore, to convert the random numbers that follow the regular distribution on the field [0 d 1] into random

variables that follow the regular distribution on the field, [a ' b] we substitute in the following relationship:
X, =(b-a)R, +a ; 1=0123———
[3.9]

Therefore, the random variables that follow the regular probability distribution on the domain and

corresponding to the following random numbers:

R, =0,2156 = x, = (9—3)x 0,2156 + 3 = 4.2936
R, =0,6483 = x, =(9-3)x0,6483+3 = 6,3898
R, =0,0292 = x, =(9-3)x0,0292 + 3 =3.1752
R, =0,0852 = x, = (9-3)x0,0852 + 3 =3.5112

R,=0,7259 = x, = (9 — 3)>< 0,7259 + 3=7.3554
Practical example neutrosophic values:
We suppose we have a system that works according to the uniform neutrosophic distribution on the field , where

this means that it is [3 ! 9]the indeterminacyg = [0 3 ] that one or both ends of the field can take, N = 3and
we want to perform a neutrosophic simulation of the functioning of this system.
We apply the previous study:

0.1]

We generate random numbers on the domain

R =0,2156

using the average squared method, we take the seed we get the

following numbers:

R, =0,2156 , R, =0,6483 , R, =0,0292
R, =0,0852 , R, =0,7259
We convert these random numbers to neutrosophic random numbers we will apply the example to the third case

when the indeterminacy is in the upper and lower limits of the field, [O +0,1+ 5] i.e. where5 - [0 ' 0'02]
with the indication that we can obtain neutrosophic random numbers if the indeterminacy is only at the upper limit
or at the lower limit only, using the appropriate relation for each case

We substitute in the appropriate relationship for the third case, which is: and NR; =R -6 6= [O ' 0'02]
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NR. =0,2156 — [0, 0,02]=[0.1956, 0.2156]
NR, =0,6483 [0, 0,02]=[0,6283, 0.6483]
NR, =0,0292 - [0, 0,02]=[0.0092, 0,0292]
NR, =0,0852 - [0,0,02]=[0.0652, 0,852]

NR, =0,7259 - [0, 0,02]=[0.7059, 0.7259]
We get the following neutrosophic random numbers:

NR, =[0.1956,0.2156] , NR, =[0,6283, 0.6483]

NR, =[0.0092,0,0292] , NR,=[0.0652,0852] , NR, =[0.7059,0.7259]

To perform neutrosophic simulation we distinguish three cases:
The first case: the uniform distribution is classic, i.e., the probability density function and the neutrosophic

1
f(x)=——
random numbers b-a
The second case: the uniform neutrosophic distribution given by the probability density function, i.e., one or both

1
fy(¥)=—
sides of the field b —a are not precisely defined, and random numbers are classic.
The third case: the uniform neutrosophic distribution and the neutrosophic random numbers We will apply the
example to the third case, knowing that we follow the same method of solution for the first and second cases,
using the appropriate laws for each case:

In the third case, the random numbers are neutrosophic, i.e., we take:

NR, =[0.1956,0.2156] , NR, =[0,6283,0.6483]

NR, =[0.0092,0,0292] , NR,=[0.0652,0,852] , NR,=[0.7059,0.7259]

and uniform neutrosophic distribution with no limitation of both sides of the field, i.e. indeterminacy
related to lower and upper limits

of the data we have [al By ]: [3 ' 9]and &= [O 3 ] and therefore

[a, by |=[a,+¢.b,+]=[3+][0,3],9+[0,3]]=[[3.6].[9.12] ]

Here to generate random variables following this distribution we use the following relationship:

Nx; =(NR, +i)(b—-a)+a, ; j=01234

ie[O, n }
bN_aN
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=[0,3]b, =[0,12]

First, we calculate and compensate in=33ay

B R P R LIS LX)

Nx; = ((NR; +i)(b—a))+a, =((NR, +[0,05])(9-3))+3 =

Substitute

Nx, = ([0, 0.5NR, |x6)+3=([0,3NR, |+3) =
Nx, =[3,3NR, +3]

NR, =[0.1956, 0.2156]= Nx, =[3, 3NR, +3]=[3, 3[0.1956 , 0.2156]+ 3]
= Nx_ =[3,[3.5868 , 3.6468] |

NR, =[0,6283, 0.6483]= Nx, =[3, 3NR, +3]=[3, 3[0,6283, 0.6483]+ 3]
= Nx, =[3, [4,8849 , 4.9449] |

NR, =[0.0092, 0,0292] = Nx, =[3, 3NR, +3]=[3,3[0.0092 , 0,0292] + 3]
= Nx, =[3,[3.0276 , 3.0876] |

NR, =[0.0652, 0,8520]= Nx, =[3, 3NR, +3]=(3, 3[0.0652, 0,8520]+ 3] =
Nx, =[3,[4.1956, 5.5560] ]

NR, =[0.7059, 0.7259] = Nx, =3, 3NR, +3]=[3, 3[0.7059, 0.7259] + 3]
= Nx, =[3,[5.1177,5.1777] |

4. Conclusion and results:
We note that the values corresponding to the random variables that we obtained when using the classical values
are specific values and they express states of the studied system, which does not correspond to the reality of the
situation and the working conditions of the system in light of the momentary changes and fluctuations that it can
go through.
But the corresponding values of the variables obtained by using neutrosophic values are field values that suit the
environment and working conditions of the system that works according to the uniform distribution defined in the
example, and therefore working using the concepts of neutrosophic science gives more accurate results due to
the margin of freedom that we obtain through the indeterminacy provided by the science of neutrosophy, In the
near future, we look forward to preparing a study through which we can generate random variables that follow
other probability distributions by converting random numbers that follow the regular distribution into random
variables that follow the appropriate probability distribution for the case under study.

References

[1] F. Smarandache. Introduction to Neutrosophic statistics, Sitech & Education Publishing, 2014.

[2] Atanassov .k, Intuitionistic fuzzy sets. In V. Sgurev, ed., ITKRS Session, Sofia, June 1983, Central Sci.
and Techn. Library, Bulg. Academy of Sciences, 1984.

[3] Smarandache, F, Neutrosophy and Neutrosophic Logic, First International Conference on Neutrosophy ,
Neutrosophic Logic, Set, Probability, and Statistics University of New Mexico, Gallup, NM 87301,
USA,2002.

[4] Smarandache, F. A Unifying Field in Logics: Neutrosophic Logic. Neutrosophy, Neutrosophic Set,
Neutrosophic Probability. American Research Press, Rehoboth, NM, 1999.

[5] Smarandache, F, Neutrosophic set a generalization of the intuitionistic fuzzy sets. Inter. J. Pure Apple.
Math., 24, 287-297, 2005.

21
DOT: https://doi.org/10.54216/JNFS.060202
Received: December 10,2022 Revised: April 11, 2023  Accepted: May 04, 2023



https://doi.org/10.54216/JNFS.060202

Journal of Neutrosophic and Fuzzy Ststems (INFS) Vol 06, No. 02, PP. 15-22, 2023

[6] Salama, A. A, Smarandache, F, and Kroumov, V, Neutrosophic crisp Sets & Neutrosophic crisp
Topological Spaces. Sets and Systems, 2(1), 25-30, 2014.

[7] Smarandache, F. & Pramanik, S. (Eds). (2016). New trends in neutrosophic theory and applications.
Brussels: Pons Editions.

[8] L.A. ZADEH. Fuzzy Sets. Inform. Control 8 (1965).

[9] Alhabib.R, Ranna.M, Farah.H and Salama, A. A, Neutrosophic Exponential Distribution. Albaath
University Journal, Vol.40, 2018. (Arabic version).

[10] New Stuff M, Alhabib.R ,and Salama.A.A, The static model of inventory management without a deficit
with Neutrosophic logic, International Journal of Neutrosophic Science (IJNS), Vol .16, No. 1, 2021.
[11]New Stuff M, LOVER, LOVER, | LOVE HIM. O, Salama.A.A and Khalid . H, The Neutrosophic
Treatment for multiple storage problem of finite materials and volumes, International Journal of

Neutrosophic Science (IINS), Vol. 18, No. 1, 2022.

[12] New Stuff M, Salama.A.A, Alhabib.R, Khalid . H, and Alsuleiman . F, Neutrosophic Treatment of the
static model of inventory management with deficit , International Journal of Neutrosophic Science
(IINS), Vol. 18, No. 1, 2022.

[13]New Stuff M, Salama.A.A and Khalid . H, Neutrosophic handling of the simplex direct algorithm to
define the optimal solution in linear programming , International Journal of Neutrosophic Science
(IINS), Vol.18, No.1, 2022.

[14] New Stuff M, Alhabib.R ,Khalid . H, and Salama.A.A, the Neutrosophic Treatment of the static model
for the inventory management with safety reserve , International Journal of Neutrosophic Science
(IINS), Vol. 18, No. 2, 2022.

[15]New Stuff M, and Khalid . H, Mysterious Neutrosophic linear models , International Journal of
Neutrosophic Science (IINS), Vol.18, No.2, 2022.

[16] A.A. Salama and F. Smarandache. "Neutrosophic crisp probability theory & decision making
process." Critical Review: A Publication of Society for Mathematics of Uncertainty, vol. 12, p. 34-48,
2016.

[17]A. A. Salama and F. Smarandache. "Neutrosophic crisp probability theory & decision making
process." Critical Review: A Publication of Society for Mathematics of Uncertainty, vol. 12, p. 34-48,
2016

[18] Mohammed Alshikho, Maissam Jdid, Said Broumi, A Study of a Support Vector Machine Algorithm
with an Orthogonal Legendre Kernel According to Neutrosophic logic and Inverse Lagrangian
Interpolation,Journal of Neutrosophic and Fuzzy Systems(JNFS),Vo .5,No .1, 2023

[19] Mohammed Alshikho, Maissam Jdid, Said Broumi,Artificial Intelligence and Neutrosophic Machine
learning in the Diagnosis and Detection of COVID 19, Journal Prospects for Applied Mathematics and
Data Analysis ,Vol 1, No,2 ,2023

[20] Maissam Jdid , Rafif Alhabib ,A. A. Salam, The Basics of Neutrosophic Simulation for Converting
Random Numbers Associated with a Uniform Probability Distribution into Random Variables Follow
an Exponential Distribution ,Journal Neutrosophic Sets and Systems ,NSS,V0l.53,2023

[21] Maissam jdid- Hla Hasan,The state of Risk and Optimum Decision According to Neutrosophic Rules,
International ,Journal of Neutrosophic Science (IJNS),Vol. 20, No.1,2023

[22] Maissam Jdid, Khalifa Alshagsi, Optimal Value of the Service Rate in the Unlimited Model , Journal
of Neutrosophic and Fuzzy Systems(JNFS),Vo .6,No .1, 2023

[23] The machine. Ibrahim Muhammad, Operations Research. Tishreen University Publications, 2004.
(Arabic version).

[24] Bukajah J.S. - Edward. Mualla, W... and others - Operations Research Book translated into Arabic - The
Arab Center for Arabization, Translation, Authoring and Publishing -Damascus -1998. . (Arabic
version).

[25] New Stuff M, Alhabib.R and Salama.A.A, fundamentals of Neutrosophical Simulation for Generating
Random Numbers Associated with Uniform Probability Distribution, Neutrosophic Sets and Systems,
49, 2022

22
DOT: https://doi.org/10.54216/JNFS.060202
Received: December 10,2022 Revised: April 11, 2023  Accepted: May 04, 2023



https://doi.org/10.54216/JNFS.060202

