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Abstract: Currently, the right to food for children and adolescents is constituted as the duty imposed and recognized by the
Law to provide the necessary resources for integrity protection. The control of the economic resources assigned as alimony
represents a sensitive task to be insured by The State. This investigation proposes a solution to the posed problem through
the implementation of a method for the control of the economic resources assigned as alimony. The method we recommend
operates through a multicriteria approach with the use of the Neutrosophic Analytic Hierarchy Process.
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1. Introduction
The right to food is focused on the protection and guarantee of rights. It is established by the current Organic
Code for Children and Adolescents. It is convenient to highlight the intimate relationship between the right to
food and the right to life, and the development of children and adolescents [1], [2], [3]. The Organic Code of
Children and Adolescents states in its Article 1: “the integral protection that The State, society and the family
must guarantee to all children and adolescents living in Ecuador, in order to achieve their integral development
and the full enjoyment of their rights, within a framework of freedom, dignity and equity” [4], [5].
The State sets an alimony that allows the subsistence of the children and adapts to the reality of economic
income [6], [7], [8]. The problem lies in the absence of a rule that regulates the use of the money given as
alimony. Sometimes, the person in charge of the care and protection of the child or adolescent uses this resource
in expenses that do not correspond to the essence of the alimony, letting aside priority needs of the child or
adolescent [9], [10].The control of the economic resources assigned as alimony represents a social problem to
solve.
In the 1980s, the international movement called Paradoxism [11], based on the occurrence of contradictions
in science and literature, was founded by Smarandache, who then extended it to Neutrosophy, based on
contradictions and their neutrals. Using this approach, new extension to classical decision methods have been
proposed such as the Neutrosophic Analytic Hierarchy Process (NAHP) [12, 13].
In this research, we develop a method for the control of the economic resources assigned as alimony through
a multi-criteria approach with the use of the NAHP. This method allows us to rank four criteria according to
four experts’ assessments.
This paper has the following structure: section 2 contains the main concepts of Neutrosophy, section 3
describes the NAHP technique and the procedure we will follow to make the decision. In section 4 we make
the calculus. At the end, we present the conclusion.
2. Preliminaries
This section makes an approximation of the main concepts associated with the problem domain. In addition,
we describe the different concepts that facilitate the understanding of the research. We also make a description
of the food rights of girls, boys and adolescents in Ecuador. The Neutrosophic Analytic Hierarchy Process is
appropriate to represent uncertainty in decision-making problems.
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2.1 The Food Law of children and adolescents in Ecuador.
The non-existence of a regulation to control the economic resources assigned as alimony, is opposed to the
best interests of the child typified in article 11 of the Organic Code of Children and Adolescents [14], [15].
The legal duty to provide food in Ecuador has been introduced many years ago, and at the moment in the
Constitution of the Republic it is mentioned in its article 11, numeral 9 that the highest duty of The State is to
respect and enforce the rights enshrined in the Constitution [16], [17]. In accordance with this provision, it must
be understood that the main duty of The State is to ensure respect for all rights, especially those in which priority
care groups such as children and adolescents are involved. Those rights are in full accordance with the
provisions of article 44 of the Constitution of the Republic of Ecuador that declares: “The State, society and the
family will promote as a priority the integral development of children and adolescents, and will ensure the full
exercise of their rights; the principle of their best interests will be met and their rights will prevail over that of
other people”.
2.2 The Neutrosophic Analytic Hierarchy Process
The Analytic Hierarchy Process (AHP) was proposed by Thomas Saaty in 1980 [18]. It is one of the most
widespread methods to solve multi-criteria decision-making problems.
This technique models the problem that leads to the establishment of a hierarchy representative of the
associated decision-making scheme [19, 20]. This hierarchy presents, at the upper level, the goal pursued in
solving the problem and, at the lower level, the different alternatives from which a decision must be taken. The
intermediate levels detail the set of criteria and attributes considered [21], [22].
AHP is a method that selects alternatives based on a series of criteria or hierarchical variables, which usually
have contradictions between them. In this hierarchical structure, the final objective is at the highest level, and
the criteria and sub-criteria at the lower levels. Figure 1 shows the hierarchical structure of AHP [23], [24].
In a typical hierarchy the highest level locates the decision making problem. The elements that affect
decision-making are represented at the intermediate level. At the lowest level appear the decision options or
alternatives [25], [26], [27].

Figure 1. Scheme of a generic tree representing an Analytic Hierarchy Process.

Once the hierarchical structure is defined, the criteria of each group of the same hierarchical level are
compared and the direct pairwise comparison of the alternatives with respect to the criteria of the lower level.
For this, we used pairwise comparison matrices with a Fundamental Scale [28].
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The comparison of the different alternatives with respect to the criteria of the lower level of the hierarchical
structure, such as the comparison of the different criteria of the same hierarchical level generates a square matrix,
known as the decision matrix.
The Neutrosophic Analytic Hierarchy Process (NAHP) extends the AHP method to a neutrosophic
environment [12]. Neutrosophic set does not only mean truth-membership and falsehood-membership but also
considers indeterminacy which is very common in real life situations like the control of the economic resources
assigned as alimony[13]. This method is based on the Single-Valued Neutrosophic (SVNN) number, the main
definitions on Neutrosophy related to this concept are given below:
Definition 1 [29]: The neutrosophic set N is characterized by three membership functions, which are the
truth-membership function TA, indeterminacy-membership function IA and falsehood-membership function FA,
where U is the Universe of Discourse and xU, TA (𝑥 ), IA (𝑥 ), FA (𝑥 )  ] −0, 1+ [ and −0 𝑖𝑛𝑓 TA (𝑥) +
𝑖𝑛𝑓 IA (𝑥) + 𝑖𝑛𝑓 FA (𝑥) 𝑠𝑢𝑝 TA (𝑥) + 𝑠𝑢𝑝 IA (𝑥) + 𝑠𝑢𝑝 FA (𝑥)3+ .
Notice that according to the definition, TA (𝑥 ), IA (𝑥 ) and FA (𝑥 ) are real standard or non-standard subsets
of ]-0, 1+[ and hence, TA (𝑥 ), IA (𝑥 ) and FA(𝑥 ) can be subintervals of [0, 1].-0 and 1+ belong to the set of
hyper-real numbers.
Definition 2 [30],[20]: The Single Valued Neutrosophic Set (SVNS) N over U is A = {<
𝑥, TA (𝑥), IA (𝑥), FA (𝑥) > : 𝑥U} , where TA:U[0, 1], IA:U[0, 1] and FA:U[0, 1]. 0 TA (𝑥) +
IA (𝑥) + FA (𝑥)  3.
The Single Valued Neutrosophic (SVN) number is represented by
N = (t, i, f ), such that 0 t, i, f  1 and 0 t + i + f 3.
Definition 3 ([31]): The single valued triangular neutrosophic number,
ã = 〈(a1 , a2 . a3 ); αã , βã , γã 〉 , is a neutrosophic set on ℝ , whose truth, indeterminacy and falsehood
membership functions are defined as follows:
αã( 𝑥−a1 ),
a ≤𝑥≤a
a2 −a1

1

αã,
Tã (𝑥 ) =
αã( a3−𝑥 ),
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{

2
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Iã (𝑥)
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γã

(a2 − 𝑥 + γã (𝑥 − a1 ))
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Where αã , βã , γã ∈ [0, 1],
a1 , a2 , a3 ∈ ℝ and
a1 ≤ a2 ≤ a3 .
Definition 3 [32]: Given ã = 〈(a1 , a2 , a3 ); αã , βã , γã 〉 and b̃ = 〈(b1 , b2 , b3 ); αb̃ , βb̃ , γb̃ 〉 two singlevalued triangular neutrosophic numbers and  any non-null number in the real line. Then, the following
operations are defined:
Addition: ã + b̃ = 〈(a1 + b1 , a2 + b2 , a3 + b3 ); αã ∧ αb̃ , βã ∨ βb̃ , γã ∨ γb̃ 〉
Subtraction: ã − b̃ = 〈(a1 − b3 , a2 − b2 , a3 − b1 ); αã ∧ αb̃ , βã ∨ βb̃ , γã ∨ γb̃ 〉
Inversion: ã−1 = 〈(a3 −1 , a2 −1 , a1 −1 ); αã , βã , γã 〉, where a1 , a2 , a3 ≠ 0.
Multiplication by a scalar number:
〈(λa1 , λa2 , λa3 ); αã , βã , γã 〉,
λã = {
〈(λa3 , λa2 , λa1 ); αã , βã , γã 〉,

λ>0
λ<0

Division of two triangular neutrosophic numbers:
C. Paulina Cisneros Zúñiga, R. Carlos Jiménez Martínez, L. Rodrigo Miranda Chávez. Neutrosophic Analytic Hierarchy Process for the Control
of the Economic Resources Assigned as Alimony

84

Neutrosophic Sets and Systems, {Special Issue: Impact of neutrosophy in solving the Latin American's social problems}, Vol. 37, 2020

a1 a2 a3
, , ) ; αã ∧ αb̃ , βã ∨ βb̃ , γã ∨ γb̃ 〉 , a3 > 0 𝑎𝑛𝑑 b3 > 0
b3 b2 b1
a a a
ã
〈( 3 , 2 , 1 ) ; αã ∧ αb̃ , βã ∨ βb̃ , γã ∨ γb̃ 〉 , a3 < 0 𝑎𝑛𝑑 b3 > 0
=
b3 b2 b1
b̃
a a a
〈( 3 , 2 , 1 ) ; αã ∧ αb̃ , βã ∨ βb̃ , γã ∨ γb̃ 〉 , a3 < 0 𝑎𝑛𝑑 b3 < 0
{ b1 b2 b3
〈(

Multiplication of two triangular neutrosophic numbers:
ãb̃ = {

〈(a1 b1 , a2 b2 , a3 b3 ); αã ∧ αb̃ , βã ∨ βb̃ , γã ∨ γb̃ 〉,
〈(a1 b3 , a2 b2 , a3 b1 ); αã ∧ αb̃ , βã ∨ βb̃ , γã ∨ γb̃ 〉,
〈(a3 b3 , a2 b2 , a1 b1 ); αã ∧ αb̃ , βã ∨ βb̃ , γã ∨ γb̃ 〉,

a3 > 0 𝑎𝑛𝑑 b3 > 0
a3 < 0 𝑎𝑛𝑑 b3 > 0
a3 < 0 𝑎𝑛𝑑 b3 < 0

Where ∧ is a t-norm and ∨ is a t-conorm.
3. Proposal of a method for the control of the economic resources assigned as alimony
The method is structured in three stages: input, processing and output of information. The input stage feeds
the method selection criteria, subsequently; in the processing stage the multi-criteria evaluation is implemented.
The output stage visualizes the inference proposed by the method as a result of the evaluation process. The
method operates based on a Neutrosophic Analytic Hierarchy Process. Figure 2 shows the general structure of
the proposed method.

Input

Processing

Criteria
selection

Neutrosophic Analytic Hierarchy Process

Output

Multi-criteria
evaluation

Figure 2. General structure of the proposed method.

Once the evaluation criteria have been identified, the method performs a process of comparison between
criteria[33], [33]. The levels of importance or weights associated with each criteria are established [34-36].
They are estimated by means of pairwise comparisons between each criterion. This comparison is carried out
using a scale, as expressed by the equation (1) [37], [38].
1 1 1 1 1 1 1 1
S = { , , , , , , , , 1,2,3,4,5,6,7,8,9}
9 8 7 6 5 4 3 2

(1)

In the case of n attributes, the pairwise comparison of the element i with the element j is placed in the aij
position of the matrix A of pairwise comparisons, as shown in equation (2).
1̃ ã12
⋮
ã n1 ãn2

̃= [
A

⋯ ã1n
⋱
⋮ ]
⋯ 1̃

(2)

The reciprocal values of these comparisons are obtained from the comparison process [39]. The values
obtained are placed in the aji position of A, in order to preserve the consistency of the judgment [40-42]. The
decision process must compare the relative importance of an element with respect to a second, using the 9 point
scale shown in table 1.
̃ must satisfy the condition ã ji = ã−1
Matrix A
ij , based on the operator of aggregation for converting
neutrosophic triangular numbers into crisp numbers, there are two indexes defined in [43], they are the so-called
score and accuracy indexes, respectively, see Equations 5 and 6:
1
S(ã) = [a1 + a2 + a3 ](2 + αã −βã − γã )
8

(3)

1
A(ã) = [a1 + a2 + a3 ](2 + αã −βã + γã )
8

(4)
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For item 1 that was rated with strong dominance over item 2, this relationship is expressed as a result in
position 𝑎12 , by placing a 5 in that position and reciprocally in 𝑎21 we placed a 1/5.

Saaty scale
1

Definition
Equally influential

Neutrosophic Triangular Scale
1̃ = 〈(1, 1, 1); 0.50, 0.50, 0.50〉
3̃ = 〈(2, 3, 4); 0.30, 0.75, 0.70〉
5̃ = 〈(4, 5, 6); 0.80, 0.15, 0.20〉

3

Slightly influential

5
7

Strongly influential
Very strongly influential

9

Absolutely influential

2, 4, 6, 8

Sporadic values between two close scales

7̃ = 〈(6, 7, 8); 0.90, 0.10, 0.10〉
9̃ = 〈(9, 9, 9); 1.00, 1.00, 1.00〉
2̃ = 〈(1, 2, 3); 0.40, 0.65, 0.60〉
4̃ = 〈(3, 4, 5); 0.60, 0.35, 0.40〉
6̃ = 〈(5, 6, 7); 0.70, 0.25, 0.30〉
8̃ = 〈(7, 8, 9); 0.85, 0.10, 0.15〉

Table 1. Saaty’s scale translated into a neutrosophic triangular scale.

On the other hand, Saaty established that Consistency Index (CI) should depend on max, the maximum
Eigenvalue of the matrix. He defined the equation
λmax − n
(5)
n−1
where n is the order of the matrix. Additionally, he defined the Consistency Ratio (CR) through equation
CR = CI/RI, where RI is given in Table 2.
CI =

.
Order (n)

1

2

3

4

5

6

7

8

9

10

RI

0

0

0.52

0.89

1.11

1.25

1.35

1.40

1.45

1.49

Table 2. RI associated to every order

If CR0.1 we can consider that experts’ evaluation is sufficiently consistent and hence we can proceed to
use AHP [44-46].
AHP aims to score criteria, sub-criteria and alternatives, and to rank every alternative according to these
scores [33, 47]. For more details about this technique [27], [34], [36] can be consulted.
AHP can also be used in group assessment. In such a case, the final value is calculated by the weighted
geometric mean, see Equations 5 and 6.
n

x̅ =

w
(∏ xi i )
i=1

1
⁄∑n w
i=1 i

(6)

If expert’s weights sum up one, i.e. ∑ni=1 wi = 1., Equation 5 converts to Equation 6,
n
wi

x̅ = ∏ xi

(7)

i=1

4. Implementation of the method for the control of the economic resources assigned as alimony
The main elements on which the implementation is based are described below.
To obtain the information, the proposed method uses a multi-expert multi-criteria approach.
In this step, the group of experts involved in the decision-making problem participates as defined below:
𝐸 = {𝑒1 , 𝑒2 , 𝑒3 , 𝑒4 }
The set of criteria that characterize the control of the economic resources assigned as alimony in the
decision-making problem is identified so that:
𝐶 = {𝑐1 , 𝑐2 , . . , 𝑐𝑚 }, 𝑚 ≥ 2, ∀𝑐𝑚 ∉ ∅, 1 ≤ 𝑚 ≤ 𝑖
As a result, the proposed evaluation criteria are:
𝑐1 : The sustenance is guaranteed in favor of the pensioner.
𝑐2 : Minimum accommodation conditions are guaranteed.
𝑐3 : At least socially appropriate clothing is guaranteed.
𝑐4 : An adequate education is guaranteed.
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The evaluation process is described below:
The four matrices are obtained in pairs corresponding to the criteria of each expert who intervened in the
process. The matrices obtained are summarized in Tables 3, 4, 5 and 6. Note that the values are expressed in
correspondence with the scale given in Table 1, using linguistic values. We make reference to the number
assigned to the criterion and not to the description in words.
𝒄𝟏
1̃

𝒄𝟐
3̃

𝒄𝟑
5̃

𝒄𝟒
5̃

1̃

𝑐3

3̃−1
5̃−1

3̃
1̃

3̃
2̃

𝑐4

̃ −1

2̃−1

1̃

Criteria
𝑐1
𝑐2

5

̃ −1

3
3̃−1

Table 3. Matrix resulting from the comparison of the criteria given by expert 𝑒1.

The weight vector of the criteria is:
0.554805
0.240180
𝑊𝐹 = [ 0.117195 ]
0.087820
Where CR = 0.016680.
Criteria
𝒄𝟏
𝑐1
1̃
𝑐2
3̃−1
𝑐3
7̃
𝑐4
5̃

𝒄𝟐
3̃
1̃
9̃
9̃

𝒄𝟑
̃7−1
9̃−1
1̃
2̃

𝒄𝟒
̃5−1
9̃−1
2̃−1
1̃

Table 4. Matrix resulting from the comparison of the criteria given by expert 𝑒2.

The weight vector of the criteria is:
0.080247
0.038968
𝑊𝐹 = [ 0.399124 ].
0.481660
Where CR = 0.039495.
Criteria
𝒄𝟏
𝑐1
1̃
𝑐3

3̃−1
2̃−1

𝑐4

5̃

𝑐2

𝒄𝟐
3̃

𝒄𝟑
2̃

𝒄𝟒
5̃−1

1̃

3̃
1̃

5̃−1
7̃−1

7̃

1̃

3̃−1
5̃

Table 5. Matrix resulting from the comparison of the criteria given by expert 𝑒3.

The weight vector of the criteria is defined as:
0.167695
0.120590
𝑊𝐹 = [0.071251]
0.640464
Where CR = 0.069705.
Criteria
𝒄𝟏
𝑐1
1̃
𝑐3

4̃−1
2̃−1

𝑐4

4̃−1

𝑐2

𝒄𝟐
4̃

𝒄𝟑
2̃

𝒄𝟒
4̃

1̃

2̃
1̃

2̃
2̃

2̃−1

1̃

2̃−1
2̃−1

Table 6. Matrix resulting from the comparison of the criteria given by expert 𝑒4.
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The weight vector of the criteria is:
0.32187
̅𝐹 = [0.16259]
𝑊
0.20867
0.30688
Table 5 summarizes the priority vector of the four criteria by using the geometric mean with weights w i =
¼, see Equation 10, and later it was normalized. The results are shown in Table 7.
Criterion
𝑐1
𝑐2
𝑐3
𝑐4

priority vector
0.32187
0.16259
0.20867
0.30688

Ranking
1
4
3
2

Table 7. Criteria priority vectors and final order.

According to the results shown in Table 7, the criteria are ordered by priority level as follows:
c1 ≻ c4 ≻ c2 ≻ c3 . This means that the highest incidence is represented by the criterion “The sustenance
is guaranteed in favor of the pensioner”.
Conclusions
This investigation evaluated the control of the economic resources assigned as alimony. The research used
the Neutrosophic Analytic Hierarchy Process technique. A group decision process approach is developed using
mean as aggregation operator of individual assessments.
The research was applied for the evaluation of the control of the economic resources assigned as alimony.
Criteria are prioritized and sorted based on group evaluation who determined to give more importance to “The
sustenance is guaranteed in favor of the pensioner”. Future work will concentrate on developing a consensus
process and using linguistic information based on 2-tuples representation. The obtained result is useful for
improving the performance of the assignment of alimony. To model with NAHP allowed us to include the
indeterminacy, which is typical in every decision-making.
References
1.
2.
3.
4.
5.

6.
7.

8.
9.

10.

11.
12.

13.

Peña, K., Social movements, the state, and the making of food sovereignty in Ecuador. Latin American
Perspectives, 2016. 43(1): p. 221-237.
Torres, I., Policy windows for school-based health education about nutrition in Ecuador. Health promotion
international, 2017. 32(2): p. 331-339.
Ecuatoriano, C.C., Código Civil Ecuatoriano. 2011, PICHINCHA: LEXIS.
Salmoral, G., K. Khatun, F. Llive, and C.M. Lopez, Agricultural development in Ecuador: A compromise
between water and food security? Journal of Cleaner Production, 2018. 202: p. 779-791.
Hidrobo, M., A. Peterman, and L. Heise, The effect of cash, vouchers, and food transfers on intimate partner
violence: evidence from a randomized experiment in Northern Ecuador. American Economic Journal: Applied
Economics, 2016. 8(3): p. 284-303.
Sina, A., The Constitutional Protection of the Right to Food in Bolivia and Ecuador, in Food Diversity
Between Rights, Duties and Autonomies. 2018, Springer. p. 265-275.
Mena-Vásconez, P., R. Boelens, and J. Vos, Food or flowers? Contested transformations of community food
security and water use priorities under new legal and market regimes in Ecuador's highlands. Journal of Rural
Studies, 2016. 44: p. 227-238.
Peña, K., State-led grassroots participation and Ecuador’s Land Law, in Public Policies for Food Sovereignty.
2017, Routledge. p. 17-35.
Cordero-Ahiman, O.V., J.L. Vanegas, P. Beltrán-Romero, and M.E. Quinde-Lituma, Determinants of Food
Insecurity in Rural Households: The Case of the Paute River Basin of Azuay Province, Ecuador.
Sustainability, 2020. 12(3): p. 946.
Martínez‐Flores, A., G. Ruivenkamp, and J. Jongerden, The journey of an ancestral seed: the case of the
Lupino paisano food network in Cotopaxi, Ecuador. Culture, Agriculture, Food and Environment, 2017. 39(1):
p. 4-14.
Le, C., Preamble to Neutrosophy and Neutrosophic Logic. MULTIPLE VALUED LOGIC, 2002. 8(3): p. 285296.
Alava, M.V., S.P. Delgado Figueroa, H.M. Blum Alcivar, and M.Y. Leyva Vazquez, Single valued
neutrosophic numbers and analytic hierarchy process for project selection. Neutrosophic Sets and Systems,
2018. 21(1): p. 13.
Ortega, R.G., M.L. Vazquez, J.A. Sganderla Figueiredo, and A. Guijarro-Rodriguez, Sinos river basin socialenvironmental prospective assessment of water quality management using fuzzy cognitive maps and
neutrosophic AHP-TOPSIS. Neutrosophic Sets and Systems, 2018. 23(1): p. 13.

C. Paulina Cisneros Zúñiga, R. Carlos Jiménez Martínez, L. Rodrigo Miranda Chávez. Neutrosophic Analytic Hierarchy Process for the Control
of the Economic Resources Assigned as Alimony

88

Neutrosophic Sets and Systems, {Special Issue: Impact of neutrosophy in solving the Latin American's social problems}, Vol. 37, 2020

14.

15.

16.

17.

18.
19.
20.

21.
22.

23.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

36.

37.
38.
39.
40.

41.

Cadena Posso, A.A., C.J. Lizcano Chapeta, M.L. Sola Iñiguez, and A.F. Gómez Gordillo, Use of Neutrosophy
to analyze problems related to the joint custody of children and adolescents after marriage dissolution.
Neutrosophic Sets and Systems, 2019. 26(1): p. 23.
Tarupi, W., Y. Lepage, M.L. Felix, C. Monnier, R. Hauspie, M. Roelants, R. Hidalgo, and M. Vercauteren,
Growth references for weight, height, and body mass index for Ecuadorian children and adolescents aged 519 years. Arch Argent Pediatr, 2020. 118(2): p. 117-124.
Ninsiima, A.B., K. Michielsen, E. Kemigisha, V.N. Nyakato, E. Leye, and G. Coene, Poverty, gender and
reproductive justice. A qualitative study among adolescent girls in Western Uganda. Culture, Health &
Sexuality, 2020: p. 1-15.
Schnettler, B., E. Miranda-Zapata, K.G. Grunert, A. Grønhøj, P. Jiménez, G. Lobos, M. Lapo, L. Orellana,
and C. Hueche, Satisfaction with life, family and food in adolescents: Exploring moderating roles of familyrelated factors. Current Psychology, 2020: p. 1-14.
Saaty, T.L., Toma de decisiones para líderes. 2014: RWS Publications.
Batista Hernández, N. and J. Estupiñán Ricardo, Gestion empresarial y posmodernidad: Infinite Study. 2018.
Morán, J.C.S., J.F.E. Chuga, and W.M. Arias, Neutrosophic statistics applied to the analysis of socially
responsible participation in the community. Neutrosophic Sets and Systems, Book Series, Vol. 26, 2019: An
International Book Series in Information Science and Engineering, 2019. 26: p. 18.
Arquero, A., M. Alvarez, and E. Martinez, Decision Management making by AHP (analytical hierarchy
process) trought GIS data. IEEE Latin America Transactions, 2009. 7(1): p. 101-106.
López Cuenca, S.E., Análisis de factibilidad y pertinencia del programa de Maestría en Administración de
Empresas con mención en Innovación mediante el modelo AHP difuso. 2017, Universidad de las Fuerzas
Armadas ESPE. Carrera de Ingeniería Comercial.
Smarandache, F., S. Broumi, P.K. Singh, C.-f. Liu, V.V. Rao, H.-L. Yang, I. Patrascu, and A. Elhassouny,
Introduction to neutrosophy and neutrosophic environment, in Neutrosophic Set in Medical Image Analysis.
2019, Elsevier. p. 3-29.
Cornelio, O.M., I.S. Ching, J.G. Gulín, and L. Rozhnova, Competency assessment model for a virtual
laboratory system at distance using fuzzy cognitive map. Investigación Operacional, 2018. 38(2): p. 169-177.
Tubet Abramo, C., Diseño de una metodología de evaluación de la sostenibilidad del Mix Eléctrico Nacional,
basada en el Proceso Analítico Jerárquico (AHP). 2016.
Smarandache, F., Neutrosophic Overset, Neutrosophic Underset, and Neutrosophic Offset. Florentin
Smarandache Similarly for Neutrosophic Over-/Under-/Off-Logic, Probability, and Statistics. 2017.
Vázquez, M.L. and F. Smarandache, Neutrosofía: Nuevos avances en el tratamiento de la incertidumbre.
2018: Infinite Study.
Cornelio, O.M. and J.G. Gulín, Modelo para la evaluación de habilidades profesionales en un Sistema de
Laboratorios a Distancia. Revista Cientifica, 2018. 3(33): p. 1.
Abdel-Baset, M., I.M. Hezam, and F. Smarandache, Neutrosophic goal programming. Neutrosophic Sets &
Systems, 2016. 11: p. 25-34.
Wang, H., F. Smarandache, Y. Zhang, and R. Sunderraman, Single valued neutrosophic sets. 2010: Infinite
study.
Şahin, M., A. Kargın, and F. Smarandache, Generalized Single Valued Triangular Neutrosophic Numbers and
Aggregation Operators for Application to Multi-attribute Group Decision Making. 2018: Infinite Study.
Abdel-Basset, M., M. Mohamed, A.-N. Hussien, and A.K. Sangaiah, A novel group decision-making model
based on triangular neutrosophic numbers. Soft Computing, 2018. 22(20): p. 6629-6643.
Hernandez, N.B., M.B. Ruilova Cueva, and B.N. Mazacón, Prospective analysis of public management
scenarios modeled by the Fuzzy Delphi method. Neutrosophic Sets and Systems, 2019. 26(1): p. 17.
Smarandache, F., J.E. Ricardo, E.G. Caballero, M.Y.L. Vasquez, and N.B. Hernández, Delphi method for
evaluating scientific research proposals in a neutrosophic environment. Neutrosophic Sets and Systems,
2020: p. 204.
Solís, P.Y.J., B.A.A. Burgos, M.L.T. Palma, C.Y.M. Álvarez, and F.d.R.C. Paredes, Compensatory fuzzy logic
model for impact. Neutrosophic Sets and Systems, Book Series, Vol. 26, 2019: An International Book Series
in Information Science and Engineering, 2019. 26: p. 40.
Ricardo, J.E., M.L. Poma, A.A. Pazmiño, A.A. Navarro, L.M. Estévez, and N.B. Hernandez, Neutrosophic
model to determine the degree of comprehension of higher education students in Ecuador. Neutrosophic Sets
& Systems, 2019. 26.
Mar, O., I. Ching, and J. González, Operador por selección para la agregación de información en Mapa
Cognitivo Difuso. Revista Cubana de Ciencias Informáticas, 2020. 14(1): p. 20-39.
Ho, W. and X. Ma, The state-of-the-art integrations and applications of the analytic hierarchy process.
European Journal of Operational Research, 2018. 267(2): p. 399-414.
Baque, E., L. Vera, and F. Macías, Análisis Neutrosófico de la devolución del IVA a los adultos mayores de
Manabí Ecuador Serie Científica de la Universidad de las Ciencias Informáticas, 2020. 13(5): p. 90-103.
Ramírez, M.A.C., J.C.d.J.A. Añez, O.I. Ronquillo, R.G.H.Q. Riera, Á.A.R. Vera, J.C.T. Cegarra, and P.M.O.
Sotomayor, Pestel based on neutrosophic cognitive maps to. Neutrosophic Sets and Systems, Book Series,
Vol. 26, 2019: An International Book Series in Information Science and Engineering, 2019. 26: p. 61.
Ponce Ruiz, D.V., J.C. Albarracín Matute, E.J. Jalón Arias, L.O. Albarracín Zambrano, L.J. Molina Chalacán,
Í.M. Serrano Quevedo, and A.R. Zuñiga Paredes, Softcomputing in neutrosophic linguistic modeling for the
treatment of uncertainty in information retrieval. Neutrosophic Sets & Systems, 2019. 26.

C. Paulina Cisneros Zúñiga, R. Carlos Jiménez Martínez, L. Rodrigo Miranda Chávez. Neutrosophic Analytic Hierarchy Process for the Control
of the Economic Resources Assigned as Alimony

Neutrosophic Sets and Systems, {Special Issue: Impact of neutrosophy in solving the Latin American's social problems}, Vol. 37, 2020

42.

43.
44.

45.

46.

47.

89

Ortega, R.G., M. Rodríguez, M.L. Vázquez, and J.E. Ricardo, Pestel analysis based on neutrosophic cognitive
maps and neutrosophic numbers for the sinos river basin management. Neutrosophic Sets and Systems, 2019.
26(1): p. 16.
Abdel-Basset, M., M. Mohamed, and F. Smarandache, An extension of neutrosophic AHP–SWOT analysis for
strategic planning and decision-making. Symmetry, 2018. 10(4): p. 116.
Fernández Rodríguez, K.L., G.A. Peña, M.T. Ortiz Luzuriaga, Y. Ramos López, G.E. Cevallos Uve, E.E.
Obaco Soto, and C.F. Rey Suquilanda, Neutrosophic model to measure the impact of management projects on
the process of pedagogical-research training. Neutrosophic Sets & Systems, 2019. 26.
Cacpata Calle, W.A., A.S. Gil Betancourt, N.J. Enríquez Guanga, and K.T. Castillo Núñez, Validation of the
proof reversal on the inexistence of untimely dismissal by using neutrosophic IADOV technique. Neutrosophic
Sets & Systems, 2019. 26.
Leyva-Vázquez, M., F. Smarandache, and J.E. Ricardo, Artificial intelligence: challenges, perspectives and
neutrosophy role.(Master Conference). Dilemas Contemporáneos: Educación, Política y Valore, 2018.
6(Special).
Gómez, L.K.Á., D.A.V. Intriago, A.M.I. Morán, L.R.M. Gómez, J.A.A. Armas, M.A.M. Alcívar, and L.K.B.
Villanueva, Use of neutrosophy for the detection of operational risk in corporate financial management for
administrative. Neutrosophic Sets and Systems, Book Series, Vol. 26, 2019: An International Book Series in
Information Science and Engineering, 2019. 26: p. 75.
Received: March 19, 2020.

Accepted: July 23, 2020

C. Paulina Cisneros Zúñiga, R. Carlos Jiménez Martínez, L. Rodrigo Miranda Chávez. Neutrosophic Analytic Hierarchy Process for the Control
of the Economic Resources Assigned as Alimony

