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Abstract

In this article, a formal exposition of concepts
associated with social networks is presented, using
discrete mathematics theory. Conceptual maps with
logical structure are also used to clarify the
arguments of some points. This document makes a
review of works related with this subject and exposes
a reflection on the fragility of the speeches to justify
social, economic, political and/or cultural
phenomena through evidence that are based on social
networks. Being social networks a complex, dynamic
and subjective phenomenon, the insertion of
formalities in their description, allows expanding the
analysis, simulation, forecasting, and control of
specific situations that are based on data from portals
where are formed, modified and/or interact social
networks. Finally, a series of research questions are
shown that are extracted from the approaches
mentioned throughout the document and that makes
it easier to extends the research that allows
assertively to respond to the change in social
dynamics caused by the use of information
technologies and communication.

Social networks, Social research, and Social
theory

Resumen

En este articulo, se presenta una exposicion formal
de los conceptos asociados con las redes sociales,
utilizando la teoria de las matematicas discretas. Los
mapas conceptuales con estructura I6gica también se
utilizan para aclarar los argumentos de algunos
puntos. Este documento hace una revisién de trabajos
relacionados con este tema y expone una reflexion
sobre la fragilidad de los discursos para justificar
fendmenos sociales, econémicos, politicos y/o
culturales a través de evidencias basadas en redes
sociales. Siendo las redes sociales un fenémeno
complejo, dindmico y subjetivo, la insercién de
formalidades en su descripcién, permite ampliar el
analisis, la simulacion, la prevision y el control de
situaciones especificas que se basan en datos de
portales donde se forman, modifican y/o interactlan
redes. Finalmente, se muestran una serie de
preguntas de investigacion que se extraen de los
enfoques mencionados a lo largo del documento y
gue hacen mas sencillo ampliar la investigacion que
permite responder con firmeza al cambio en la
dindmica social provocado por el uso de las
tecnologias de la informacion y la comunicacion.
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Introduction This paper is organized as follow: In the

In everyday expressions of people, it becomes
clear that exist a confusion and/or inaccuracies
in discourse managing on issues related to social
networks (SN), for example when someone
talking about dialogue in the WEB and/or sites
like Facebook and/or Twitter (Tapia Frade,
Gobmez Nieto, Herranz de la Casa, & Matellanes
Lazo, 2010). There is mismanagement on the
same SN concept that is notorious in the
dissemination of news. The error is introduced in
numerous formal media with the persistence
force of the speeches in communication media
(Campos Cortés, 2010).

In many statements that are based on so-
called analysis of SN activity, it is unclear how
the information is extracted and what kind of
data treatment was made to obtain the evidence
that it present (Gonzéalez de Alba, 2012). There
are absurd fundaments when someone uses one
or two comments on Twitter or another WEB
site to say a chronicle of social tendency
(Antonakaki, Polakis, Athanasopoulos,
loannidis, & Fragopoulou, 2016).

This is no clear distinction between a
particular opinion and a general tendency (Antdn
Crespo & Alonso del Barrio, 2015). The critical
point is that the misconceptions pervade the
community that overlooked their understanding
because they are feel supported with sufficient
knowledge because they live in the information
and communication technologies (ICT) world
(Flores Vivar, 2009).

In counterpoint, the use of internet portal
for SN (IP4sn) as Facebook and/or Twitter
makes clear the change of paradigms about ways
of relating because the physical distances
between two or more people to establish a
communication have been overcome (Upegui
Mejia, 2010). In this sense, it has an increase of
exchanged messages that a person can have in
series and/or parallel with other people
(Gonzélez Rivera, 2011).

Now is notorious that the written form of
communication is superior to others (Lépez Get,
2011). With this, WEB portals have a large
quantity of data flowing through them and than
they are interesting for phenomenon’s analysis
in educational, political, economic and social
issues. The data analysis from the IP4sn is
important for the decision-making of many
organizations and/or persons because the
information can display operating strategies,
planning and/or negotiation’s forms of people,
institutions and/or businesses (Criado & Rojas-
Martin, 2015).
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next section the theoretical framework is
presented, followed by the review of SN. Then
the SN reflections are made and some concepts
are also included. Next, the research questions
extracted from this exposition are presented.
Finally, the conclusions are given.

Background

A concept map is a tool of knowledge
representation that resembles a bi-graph where
each concept is a node. Arc labels are used to
relate concepts. The concept must be connected
with arc labels and arc labels must be connected
with concepts. The tree of concepts starts and
ends with concepts that are organized from up to
down. The distribution of the conceptual map
follows a logical link. Figure 1 shows that the
concept A*B is justified if concepts A, B are
given previously and is read into as if A and B
then A*B. Concepts A, B, and C justify a concept
that is explained by two backgrounds, and this is
interpreted as if Aand B or C then (A *B) + T1C.

Summarizing, if a concept has two or more
input arcs then is interpreted as the concept is
grounded with two or more options. If a label arc
has two or more input arcs then is interpreted that
the previous concepts are necessary to justify the
next output concept (Gonzélez Garcia, 2008).

0
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Figure 1 The logic of the conceptual map.
(Gonzalez-Castolo, Ramos-Cabral, & Hérnandez-
Gallardo, 2016)

Review of social networks’ Works

It is a fact that the SN modifies the behavior of
people (Tamayo Peérez, Garcia Mendoza,
Quijano Ledn, Corrales Pérez, & Moo Estrella,
2012) (Garcia Ojeda & Fonseca Prieto, 2011).
Like the multiplier effect is present here, then the
association to make generous or evil acts are
enriched.

GONZALEZ-CASTOLO, Juan Carlos, RAMOS-CABRAL,
Silvia and HERNANDEZ-GALLARDO, Sara Catalina. Social
Networks Reflections. ECORFAN Journal- Spain. 2018.
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It is recalled that the concept of multiplier
effect is used in economics and it refers that
commercial movement is magnified from a
purchase-sale (Parkin, 2014). Also, it is known
that people attitude affects others and this
influence is manifested in three degrees
primarily. The last mention means that a subject
is influenced with friends, and friends of friends
(Lépez Chegne, 2012). It has also been found
that a person influences others; fifteen percent of
happiness and seven percent of sadness,
indicating that happiness is more contagious
than sadness (Anaya, 2008).

Studies reveal that the happiest people are
those who have more friends and it not crucial
that these friends have a superficial relationship
(Anaya, 2008). It is known that the maximum
number of meaningful relationships that each
person can have is one hundred fifty and this
amount is known as Dunbar number (Tello & De
la Pefia, 2013). Further, it turns out that only six
levels of connections are necessary to send a
message from one person to any in the world
(Goth, 2012).

The serious study of SN emerged at early
of last century (Benton, Pérez-Raya, Fernandez-
Fernandez, & Gonzélez-Jurado, 2015), with
several episodes of absence. The study of SN is
particularly — useful to understand the
implications of changes in the political, social,
economic and educational life of people.
Currently, the SN is a concept linked with
technology and it is integrated into the
contemporary argot although it is fair to point
out that it is more proper call as Internet Social
Networks (iSN). Some authors use the concept
as SN on the WEB, SN On-Line, virtual SN, i-SN.
The use of digital technology (computers,
phones, tablets, etc) is incorporated into the
urban lifestyle increasingly (Castells, 2012)
(Musiat & Kazienko, 2013)(Castells, 2012).

The smartphone is the leader among the
gadgets. Thus, these are positioned as
indispensable communication devices and it is
true because it is a fact that people access the
iISNs watching TV, eating, driving and taking a
bath even. Likewise, the uses of 1P4sn are more
common forms of communication between
people (Boyd & Ellison, 2007). The arise
transformations in the ways of relating to people
arouses interest and concern in the scientific
community because the rapid technological
change has far outstripped the advancement of
the political, social, economic and educational,
study (Carniero, Toscano, & Diaz, 2009).
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Humans cannot ignore the primary
heritage of mammals, live in groups. For that,
they need the relationships with other persons
and these are increased with the iSN (Diaz Pérez,
2007). The importance of the iSN is because the
first time can be seen through a relational
representation (charts, lists, etc) that subjects are
not alone (Lorenzo-Romero, Gomez-Borja, &
Alarcon-del-Amo, 2011). The iSN makes
noticeable the relationships that in the physical
world are not visible. In the iSN the subjects can
see the friends and also the friends of the friends;
then they can know the social opportunities that
have remained hidden (Lorenzo-Romero,
Gomez-Borja, & Alarcon-del-Amo, 2011).

The iSN exhibit part of what already exists
in the physical world but not only remains there,
also improves the skills abilities to relate. It is
established that in the iSN there is an opportunity
to obtain both good and bad things and with this
last point, is pointed out that the use of iSN
entails associated difficulties, such as cyber
bullying (Oliveros, et al., 2012). Some studies in
the iSN confirm some obscure characteristics of
people's behavior, for example, that a high
percentage of homicides occur among people
who know each other, and more than fifty
percent of people exchange sexual content, etc.
(Echeburta & de Corral, 2010).

The iSN is changing the lifestyle where the
love proof was changed by the personal access
code to the IP4sn (Boderman, 2017). Currently,
most people use iISN to express their social
discontent, sell things, find partners, gather
friends, share experiences, exchange content,
search and/or promote jobs (Sanchez Medero,
2012). The iSN has become the number one
activity on the WEB comparable to a twenty-
first-century revolution (Musiat & Kazienko,
2013). The phenomenon does not pass
imperceptibly for many companies that are
looking to capitalize on the iSN in their business
model.

The logistics infrastructure for a non-local
market is basic and much more important than
the physical which reveals the need to set up
businesses through the internet (Erragcha &
Romdhane, 2014). Also, the study of the iSN is
an area of opportunity for companies and some
of them are already relying on the data generated
there to obtain the information that helps in the
decision-making process, (Icha & Agwu, 2015).
It seems certain that companies whose business
model may change to the use of technology will
survive.

GONZALEZ-CASTOLO, Juan Carlos, RAMOS-CABRAL,
Silvia and HERNANDEZ-GALLARDO, Sara Catalina. Social
Networks Reflections. ECORFAN Journal- Spain. 2018.
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Social networks reflection

The SNs are almost as old as the history of life
and they are manifested as the Relationship (R)
that is generated between animate entities that
form a Community (C). It should be mentioned
that the C refers to live units of one or more
species of some organisms, (1) (Rose, 2011).
The R is anti-reflective and symmetrical, (2).

C = {units}|units c some species C
organisms (2)

R(x,V)Ix,yeC;x #y;(x,y) ER = (y,x) €
R (3)

Human beings are those who on planet
earth hold the first place as eminently social
units (Braje, 2015). The R is referring to a
certain degree of communication and
cooperation (w) among individuals (I). The w
strictly represents magnitudes’ average of |
disposition (—) to do something from (x, y) and

(. %), (3).

wi+w,
2

w; = |Gy 3)

w; = |W|;x,y€1

For example, people socialize with other
people and also involve pets in the support and
social development (dogs, cats, mice, rabbits,
etc), (4).

SN = f(r,w)|r € R;w € (0,1]; 4)
we(,1;Vx,yER=x,y€ ;I
C units

In the strict scope of people (IP), it adds
that Vx € IP create complex social structures
(0) that they are interrelated such as
organizations of  business, government,
educational and/or assistance, (5) (Dillehay,
Williams, & Santoro, 2006).

0={IPHIIP cl (5)

At this point, each O can be considered as
a macro unit. The SN in the context of the
populations of people (PSN) is composed of a
set of I? and/or O called entities (E) and their R
(Sanz Menéndez, 2003), (6).

PSN = f(r,w)|r € R;r = (x,y); x (6)
FYy,

x,y*@; x,y €EE;

E ={I"}v{0} v {{I"} A {0}, |E|
>2;w € (0,1]
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Social networks types

A necessary condition to form a PSN is with R
between two or more E, then #E > 2. It should
be added that the study and/or treatment of PSN
is not done through the study of the parts but
rather as a system (Rivoir, 1999). The R can be
appreciated as different types, (7).

R®:emotional_relation (7
RP:brotherly_relation
R°:occupational_relation
Rt:relative_relation
R¢:religious_relation
R™: fleeting_relation
R?:single_relation
R9: gobernance_relation
R%:educational_relation

Just to cite an example of each type of R.
The emotional is between friends and/or
enemies; the brotherly is present among the fans
of a football team; the occupational is typical in
companies; the relative is with respect to parents
and children, the religious is evident in the
churches; the fleeting is manifested in the
spontaneous, fleeting and impersonal interaction
between buyer and dependent in a supermarket
because they share an event in the exchange of
goods and/or services; the single is given
between an artist and his audience; the
governance appears with reciprocity between
institutions and citizens; the educational that
occurs in a bidirectional way between teachers
and students, Fig.2. Without loss of generality,
the discussion below of the SN excludes 0, (8).
Thus, it is established that SN are people and
the relationships between them, (9).

9N ¢ PSN c SN (8)
1SN = f(r,w)|r € R;r = (x,y);x 9)
FYy,

x,y € E;E = {IP},#E > 2;w € (0,1]

Relationships between people are an
essential ingredient in the normal life
development of them self (Martinez-Priego,
Anaya-Hamue, & Salgado, 2014). The
development of daily life involves, among other
things, the economic, social, educational and
transcendental aspects (Gomez-Serrudo, 2008).
It should be noted that IP belongs to several
9SN. The type of SN is associated whit the
type of relationship that exist between the
members, so we will say that if I” have a relation
of the type R! then both belong to ‘,{SN that
identifies the “SN of relative type, (10).

GONZALEZ-CASTOLO, Juan Carlos, RAMOS-CABRAL,
Silvia and HERNANDEZ-GALLARDO, Sara Catalina. Social
Networks Reflections. ECORFAN Journal- Spain. 2018.
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SN = {{SN}|k € {e,b,0,t,c,h,5,9,d}  (10)

Figure 2 Conceptual diagram of SN
Sourse: Own Elaboration

Role and social position

Within the 9SN each IP has a social position
(SP) and plays a social role (Z). The SP is what
awaits and/or demands the social environment
(—) that I? is willing to communicate and/or to
make before a fact and whose magnitude is
expressed as v. The magnitude ¥ is due to the
sum of magnitudes of the relationships involving
to x € I? in the SN, (11).

#IsN—-1 (11)
5= |SP| = Z [Gey)||x € s

1

vy € { SN —x}; 7 € (0,1]

It should be understood the Z, is the
willingness of x € I? to communicate and/or do
something with y € [P and therefore its
magnitude is expressed by w, (12).

#9sN-1 (12)
w=|Z| = Z |(x,y)| x € 1SN;

1

vy € {qSN — x};W € (0,1]

For example, in 2SN an I? can have the SP
of father (SP(father)) and therefore plays a Z

as food provider for his wife and children; this is
the father role (Z(father)), precisely. The

social articulation (SA) par excellence is given
if Z is in correspondence with the SP. The above
means that the willingness of x € IP to do
something is of equal magnitude to the answer
demanded by 7SN, (13).

SA=100% = |w—9=0 (13)
SA=0% = |[w-9l=1

ISSN: 2444-3204
ECORFAN® Al rights reserved

December 2018 Vol.5 No0.9 16-25

Social break

The social demand refers to the I”’s response of
the social requirements. For example, a teacher
has a social requirement to give the example of
liking for the study of his students. When there
is sufficiency or insufficiency to provide the
social demand (W » v)V(w « ¥7), then an
internal or external social break occurs,
respectively. The social break implies an
alteration of SN and therefore the absences
and/or swaps are involved as events. The social
break has associated the creation and/or
elimination of social links and/or modification of
the magnitudes of existing links.

Consequently, when a social break
occurs, it is readjusted, creating new links and/or
modifying the existing ones. For example,
internals’ social break occurs if a worker gains
an improvement in the industrial process and is
promoted. Externals’ social break would occur
if this worker does not fulfill the tasks of the
company's position and then he is dismissed.
Swaps are contained in internal or external
social break and absences in internal and
external social breaks. A massive social break
is external and occurs for example in a rebellion
towards the rulers.

The social break of government is not
necessarily external. The magnitude of w to
obtain an internal social break is equal to v, that
it is necessary to have an external social break.
It turns out that the collective can make a social
break more easily than a single x € I?.

Social network implications

In general, the Z is dependent on SP. In
correspondence with the SP, x € IP tends to
fulfill the Z. For example, the SPs are the
previous set in the games. In this sense, the
psychological assistance of some mental
problems relies on the change of Z (Labrador,
Estupifia, & Garcia Vera, 2010).

The SP can be implicit or explicit. For
example, implicit SP has presented if a child in
a family has a responsibility of being a provider
because of the father’s absence, i.e. the role of
the family’s leader is accentuated in the child,
Z(father(son)). Explicit SP is the one given
with collective recognition in the SN, so the
father who attends the needs of his family has
the Z(father (father)). A conflict in the SA is
given when x € [P exists in an implicit SP that
should have the corresponding Z. For example,
if a child attends the role of provider in his
family that includes his father who is limited
only by his inaction.

GONZALEZ-CASTOLO, Juan Carlos, RAMOS-CABRAL,

Silvia and HERNANDEZ-GALLARDO, Sara Catalina. Social
Networks Reflections. ECORFAN Journal- Spain. 2018.
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It is stated that in general people are
emotional and not rational. This indicates that
9SN is dynamic and changing.

The Functional and Structural Social
Network

From the functional point of view, 9SN
resembles an organism that has an instinct of
conservation and that tries to maintain integrity
to alterations such as absences and/or swaps for
any SP. For example, an absence occurs if the
person dies and the swap becomes evident when
a manager is removed.

From the structural point of view, SN
resembles a graph with a hyperstructure. The SP
and Z are nodes that try to have the same spatial
location; relationships are weighted to the
temporal space links, If SP is embedded with the
Z then alterations on that node are accentuated.
This is notorious when SN is centralized and
this alteration occurs in the central node.
Examples of this are with social, political and/or
religious leaders.

When it talks about the position of x € I?
it has alluded to the SN have a structure (L)
and that structure can be centralized (Fig.3.i),
decentralized (Fig.3.ii), distributed (Fig.3.iii)
and/or a combination of them (Fig.3.iv) (Soria
Murillo, 2004). It is added that L are usually
combined. It should be added that in some texts
the structure is called topology. Thus, in the
same “SN it is possible that a father has a
centralized position in L of the direct family and
a distributed position when he is linked with
indirect relatives likes the cousins.

The A reveals the strength and capacities
of the ISN. It is inferred then that the strength
of the people in the SN is also a function of the
disposition of the group of people with whom it
is interrelated in a specific area. This explains the
L of government and/or business, where ideas
about social development order the behavior of
people. The feeling of power is based on the
group of people who communicate with a
concept that identifies it to some magnitude and
they are willing to defend and/or promote to
some level. For example, an empire has a central
figure on which decisions are made, Fig.3.i. A
democracy could be considered to have a
decentralized L, Fig.3.ii. Finally, a socialist
regime would tend to a distributed L, Fig.3.iii.
The Fig.3.iv shows a hybrid structure.
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Depending on the characteristics of the
individuals and the benefits they expect, it will
be the type of W that favors their collective
and/or individual development.
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Figure 3 SN’s structures
Sourse: Own Elaboration

Social Networks overlay

The 9SN is not mutually exclusive even though
they have similar characteristics. For example, a
x € IP can belong to two SN when someone
has two jobs and/or two %SN,R® if he has
children with more than one partner. It may also
happen that somebody relates to some other
person who also belongs in the same SN. It is
also not necessarily that in each “SN of the same
type, and the person plays the same Z.

If the x € IP had the same position within
the 99N, the behavior in each SN may be
different. This discrepancy should be since Z is
multifactorial. On the other hand, it may be that
people are in the structure of more than one SN
and this becomes evident in family businesses.
The Fig.4 shows the general cases of
participation of the individuals in the SN and
where the different variants that can characterize
a particular situation are obtained.
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iii) Type: same or different
Structure: same or different
Relation: without direct
Matching: people in same SN

i) Type: Same or different
Structure: different

iv) Type: same or different
Structure: same or different
Relation: direct

Matching: people in same SN

Figure 4 Characteristics of people relations in SN
Sourse: Own Elaboration
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Characteristics of social networks

The SN is dynamic and/or changing. The first
one is because entities are moved between social
positions due to the reinforcement or decrease of
links and the second is because these entities can
grow or diminish social structures. Fig.5.i
illustrates the fact that between three people
there exist a friendly relationship and then this is
modified because two of them, being friends,
become a couple. The link that relates to them
has been reinforced. Here we also have the
condition on which the links in 9SN are
increased and/or decreased. If SN increases or
decreases the links, due to the increase and/or
decrease of the members without altering the
links between the other members, then it is a
change SN, Fig.5.ii. Finally, a combination of
the above-described facts is illustrated in
Fig.5.iii. Time is the implicit variable that
accounts for the transformations.

sons sons
P

friends 2 spouses Spouses: spouses

friends, /friends friends friends friends friends friends friends

i). Dynamics ii). Changeables

sons sons

friends . .
spouses

friends’ friends friends  friends

iii). Dynamics and Changeables

Figure 5 Examples of dynamics and changeable concepts
in SN
Sourse: Own Elaboration

Research questions extracted

Some research questions that are generated by
this exposition, are shown.

- How is the brain stimulated with the use of
online SNs platforms?

—  What effects are trigged by the use of
platforms for SNs in people?

- In what proportion occur the internal
and/or external social break and what are
the triggers?

—  What conditions and what characteristics
present the cases in which the SP follows
the Z?

— What is modified of the behavior of x € I?
to cover the SP with a Z?

—  What elements make up the agreement
between SP and Z?

—  What are the rational elements that are
integrated into the YSN articulation?

ISSN: 2444-3204
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—  What conditions are necessary for the SA
to maintain without modification the
structure of the YSN?

—  Which is the best L of ISN?

—  The answer to the last question needs to
attend first the following two questions.

—  What is the historical moment for any best
L of ISN?

—  What are the cultural characteristics of x €
IP for the best L of ISN?

— Next questions are,

— How is political power sustained in ‘SN?

—  To what extent do people to have a pre-
established behavior?

— To what degree do 9SN overcome
someone’s absence or how are they
restructured?

—  What are the structures of the 9SN
canonical?

Knowing that an individual plays a role
within “SN and suddenly he leaves his Z or
disappears from W of SN than it has new
questions.

— To what degree 9ISN over come
someone’s absence or have are they
restructured?

— How does “SN operate with or without
some elements in their structure?

— Under what conditions do SN become
stronger or weaker?

—  How do ISN influences the private
conditions of their [P?

Conclusions

In the present work, a formal dissertation was
made of the SN concept and some associated
themes. New concepts exposition is made using
formal theory as discrete mathematics and logic
conceptual maps. The dynamics and structure of
SN were exposed and some equations were
added for their representation, explanation
and/or extension. Many research questions have
been proposed with this approach and have been
added to expose the horizon of what is to be
achieved with SN's research work.

GONZALEZ-CASTOLO, Juan Carlos, RAMOS-CABRAL,
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