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Abstract

The concepts of substantive beliefs and deriveidfsedre defined, a set of substantive belief&& dipen

set and the neighbourhood of an element substabtlief. A semantic operation of conjunction is
defined with a structure of an Abelian group. Matla¢ical structures exist such as poset beliefgaine
semilattttice beliefs. A metric space of beliefsldhe distance of belief depending on the believer
defined. The concepts of closed and opened balldefined. S' is defined as subgroup of the metric
space of belief& and S' is a totally limited set. The term s ifiral (substantive belief) in terms of
closing of S." It is deduced thatis paracompact due to Stone’s Theorem. The pseettic space of
beliefs is defined to show how the metric of thenbelieving subject has a topological space like
nonmaterial abstract ideal space formed in the minthe believing subject, fulfilling the conditisrof
Kuratowski axioms of closure. In order to establistiterns of materialization of beliefs we are goio
consider that these have defined mathematicaltstes: This will allow us to understand better wrat
processes of text, architecture, norms, and educétiat are forms or the materialization of an idge.
This materialization is the conversion by meansartain mathematical correspondences, of an abstrac
set whose elements are beliefs or ideas, in anremgrt whose elements are material or energegat i

a materialization of ideology.

Keywords. Belief materializationBelief system, Connotative significance, Derivedldfs, Structurating
structure, Substantive beliefs.

1. INTRODUCTION

We know that the human being is a social animalis s a common fact. Moreover,
the human being is defined as a rational beings ttlear and nobody can deny that
human creations include logic, mathematics, phpbgo science, and jurisprudence.
These are all products of rationality or abstrhought. Nevertheless, human sociability
goes further that the sociability of an animal heBdcieties were founded, cohere,
develop, degenerate and die based on their bgbedras.

Reason cannot prove the beliefs it is based upefie arise through experience.
Experience need previous beliefs and reason toskendated, and reason needs
experience to be formed, as beliefs need reasorethsBeliefs, reason and experience,
are based upon each other. Context is dynamicfanted upon beliefs, reason and
experience. This where relative understanding li&isce relative understanding is
independent of our context, it is also dependantoomn beliefs, reasoning, and
experiences. Contexts are dynamic because theghargging constantly as we have
new experiences and change our beliefs and our whysasoning. Belief systems
(Borhek and Curtis, 1983are structures of norms that are interrelated &atl tary
mainly in the degree in which they are systemichailis systemic in the Belief system
is the interrelation between several beliefs.

Perceived Reality is constructed by means of systansigns, being affected and being
changed by means of Belief systems. Peirce (1988&)odstrates that the semiotic
process has been half-full culturally, that is &y,swithin a certain Belief system. A
subject cannot understand a sign without talkinguakdo a system that is learned
socially and that allows him to make sense of pg#iree. In the same way, the
classification of signs in closed typologies candeeeptive, since the status of the sign
depends strongly on the form in which the sign seduwithin the Belief system. A
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significant can nevertheless be iconic in a bel@itext and, to be symbolic in another
context.

Moreover, these signs are not rational. The spddétaao sapiensleveloped so-called
belief systemsThese are sets of beliefs reinforced by culttreplogy, experience and
training as to how the world works, cultural valustereotypes, political viewpoints,
etc. In agreement with the Spanish philosopherdarie Gassetifi beliefs we live, we
move and we are [... ] the beliefs constitute theebof our life, the land on which we
live [... ] All our conduct, including the intellagal life, depends on the system of our
authentic beliefsin them [... ] lies latent, as implications of whaer specifically we do
or we think [... ] the man, at heart, is believiog which is equal, the deepest stratum of
our life, the spirit that maintains and carries dhe others, is formed by beliefs..”.
Beliefs are often considered as convictions oreégious beliefs, but as scientists, there
are also philosophical beliefs relating to the sphef daily life. If a stimulus is
received, it may be interpreted through the bedigftem to be whatever the belief
system might lead the recipient to rationalize. élidd system need have no basis in
reality so long as it consistently provides adeguatplanations. It takes us to define a
human being likedomo religious

Claude Levi-Strauss (1963) argued that structueaitors determine our cultural
expressions so as to make them resonate with w=atteawareness. His explanatory
strategy first involved reducing expressive obje(dsy., artwork or mythological
stories) to contrastive structures in which soneeneints were opposed to others. These
structures were then argued to be similar in foor{ar otherwise influenced by) an
abstract picture of the social structure in whitieyt were produced. The formal
correspondence produced a resonance that explaimggbarticular expressive objects
were enjoyed and repetitively interpreted elemerfsibstantively, Levi-Strauss
followed Durkheim’s suggestion iThe Elementary Forms of the Religious Life
(Durkheim, 2001) and ifPrimitive Classification(Durkheim and Mauss, 1963)at
certain cognitive constructs have the same forral@ments of social life. Levi-Strauss
argued that Savage mind§’employed different principles in constructing mgtfrom
those we use in stories — ones that were entilglrand heretofore unimagined. In his
decoding of myths, the reduction to contrastivaudtires was retained, but the
explanation of their pattern took a path similar thee generative grammar being
formulated in linguistics by Noam Chomsky, lookitw features of the human brain
rather than social structure.

There is no consensus in the literature about tiggcdl form of a belief system
(Andreas, 2011). In fact, few attempts have beedenta characterize belief bases by
formal, logical means. Rott (2001) and Hansson 9)9%troduce the notion of a belief
system such that it contains only non-derived f®li& sentence - is thus an element of
the belief base H if and only if — it is non-dedvand accepted. The investigation of
base revisions with the intent of an axiomatic ahterization with postulates has been
proposed by Hansson. A belief base H may be jomdda set E of axioms belonging
to some background theory. This strategy has beeliesl by Rott (2001) and Brewka
(1991) in a systematic way. There, the axioms akbeound theories need only be
defeasibly valid. They are simply called expectations, which gige to the use of E as
the symbol for the set of axioms of potentiallyexeint background theories. Rott’s

! Defeasibly valid means an argument is rationalippelling but not deductively valid.

2



investigation of base revisions in the contextqdextations will prove highly useful for
the present attempt at an integration of the siratist framework into belief revision
theory

1.1. Mythical and religious beliefs

Man has lived in two environments: one natural #relother supernatural (Swanson,
1964). The structures of both worlds vary greatijhuman experience. In the words of
the author- towards man, the supernatural may lgferent, spiteful, wantonly
malevolent, supportive, supervisory, distant, imtiey transcendent, or immanent.
Toward the supernatural - man may be scornfubntily, fearful, awe-struck,
manipulative, indifferent, submissive, reverenyfid, aggressive, or loving.

No procedure of empirical science allows us to rieitee with absolute certainty that an
event A is the cause of other event B. What onescemetimes show is that B always
appears after A and that B appears only when Adasgmt. We can never be certain that
A and B will have this relationship under all pddsiconditions because we are able to
study them in only a limited number of situatioWgée can never be certain that it is A,
as such, rather than some aspect of A or somethingh always accompanies A
without being a part of it, which is the necessamngl sufficient antecedent of B. The
confidence that A is the case of B is increaseddweral factors:

1) There is causal relation if we have some logicadlijd reasons for thinking that
it should.

2) If the relationship appears under a wide varietgafditions.

3) If alternative explanations may be discarded astrapn to empirical
observations.

4) If we are able to control the appearance of antaaecbnditions other than A so
that A alone seems to precede B.

Although absolute empirical proof of any positissartion about causality is out of the
guestion, absolute empirical disproof is often gibssible: B appears in the absence of
A or A is not always followed by B. It is a curiotect of human nature that we can be
absolutely certain that something is not true, boly more or less certain that
something is true (Swanson, 1964). Two theoriesehbeen formulated for the
explanation of the origin of beliefs:

1) The experiences and inferences of prehistoric ri@owledge about beliefs
shows that they do not persist by themselves. A&, icttitude or belief must
correspond to current experiences with the enviemtnf it is to continue across
the generations. As the result, we may expect fitraes which produce and
support current beliefs are present along withéhmiefs.

2) Direct experiences with Mahaand spirits. By definition, these supernatural
entities stand apart from the natural universegdref its laws and limitations
and we are not able to observe them through theuments of nature. Behind
nature events lies the supernatural, that it tq aagealm of potentialities and
purposes of which natural events are concretiorexpressions in the same way

> Mana are elemental spirits



as human behaviors are expressions of potentsabtiel purposes held by the
men who produces them. Mana represents the pdigesiavhich underlie
nature and spirits represent organized clusterghef underlying purposes
(Swanson, 1964). When he is confined to the wofldature, man is unable to
produce what he wants merely by having the desim@otso, by informing the
natural order with his purposes. He must createagésin the material universe
which, of themselves, produce yet other changes histobjective is reached.
At no point do his ideas or purposes intervenehenge the environment. They
must be implemented by material action in the nmtevorld or that world
remains as it was. Supernatural forces are frabeasfe limitations imposed on
natural action in the material world. Not only dosgpernatural force have
powers not given to men, but, unless opposed bgr@hd stronger spirits or by
magic, the ends toward which those forces are tidecare always
accomplished. The supernatural powers are immoftagy neither die nor
become impotent with age. Possibly the mysteryeatlal leads to the first belief:
the existence of a immortal spirit, in the man atiter living beings. The nature
of life, of sleep, of death, and of dreams wasdhf which inspired religious
thought. Reflecting on these mysteries, man deeeldpe distinction between
the human body and the spirit dwelling within it.

By symbols Geertz (1973) meant a carrier embodgiregnception as he saw religion
and culture as systems of communication. Eliad&§l%uggested that the earliest
document in the history of beliefs is located ie $ymbolism of stone tools or tool
making. For Harrod (1992) the first technologicacdveries not only insured the
survival and development of the human species: ey produced a universe of
mythical-religious values and inspired and fed ttreative imagination. Human
religious thought and moral values clearly rest ancognitive-linguistic base.
Fundamental to humanity, as inseparable as langisgatfgee common origin of religion
and art. Even in primitive less figurative art werknd more clearly in art with religious
content, the primitive artist is the creator of assage; he exerts through the forms a
symbolized function that is also evident in musiance and language. This message
indicates the physical and psychic necessity teigeoto the individual and the social
group the importance of understanding the univefeeprovide a place for man, by
means of the symbolic apparatus, in the movableramdom world that surrounds him.
One suggestion has the gods representing the sutharmgoddesses the moon. Another
would have us see gods personifying a life-forcestay plants, especially the food-
plants, to grow anew each spring (Walsby, 1947es€hproposed explanations, and
others attempting to trace the origins of the diigs in nature, do much to account for
the pattern of the rise, the decline and the rearase so common in religious myths,
and for the emotions associated with religion. Bithough sun, moon and stars
undeniably play a part, they serve less as anroafjithe religious impulse as a way of
providing it with a local habitation. Cows and catlso have provided shapes for
divinity to occupy, but few propose these creaturage a role as a source of religious
belief. There is more to religion than these exalemms can explain, and - what
concerns us here - they fall short of accountingtfe omnipotence credited to the
supreme deities.

Geertz (1973) saw religion as one of the cultusateans of a society. He defined
religion as a system of symbols which acts to distalpowerful, pervasive and long-
lasting moods and motivations in men by formulatogceptions of a general order of
existence and clothing these conceptions with sunchura of factuality that the moods
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and motivations seem uniquely realistic. The conhdepligion is sometimes used
interchangeably with that of belief system, busitmore socially defined than personal
convictions, and it entails specific behaviors. Bitheless belief systems may not
necessarily refer to a religion, though a religroay be referred to as a belief system.
Religion is a system of human thought which usualigiudes a set of narratives,
symbols, beliefs and practices that give meanintpégpractitioner's experiences of life
through reference to a higher power or ultimatéhtru

Religion may focus on specific supernatural, meyamal, and moral claims about
Reality which may yield a set of deontical normalues, and a particular lifestyle.
Religion as we know it today is an integral partcofilization, influential, immensely
complex and deeply enmeshed in social life. Paliticmovements turn out on
examination to form a significant series and onghihhave expected religions to fall
into a corresponding distribution, but they do nBeligion symbolizes the strength and
cohesiveness of society, but no society, simpleophisticated, provides any model for
unlimited power; every society acts within limitats imposed either by the natural
world or by other societies. Religious behaviog tkligiosity, is not made up only of
religion, but that it supposes, everything in a eephysiological and psychological
facts that generate an emotional field in whichrétenal explanation does not occupy
the primary position.

1.2. Initial hypotheses
Considered these arguments we propose followiniglifypotheses:

Hypothesis 1: Beliefs are not products of reason or of abstraud &égical thought.

Hypothesis 2: In the origin of any belief system there is alwaysupernatural system
of beliefs

Hypothesis 3: Derived beliefs become substantial beliefs with passage of time,
giving origin to a more or less ample body of sahsve beliefs, that is to say, a
religion.

Hypothesis 4: When belonging to the Ideological Doxical Superstinte (Nescolarde-
Selva and Us6-Domeénech. 262§ Us6-Domeénech and Nescolarde-Selva, 2012), the
set S of substantive beliefs will be "ideal”, tieto say, merely abstract.

Hypothesis 5: Substantive and derived sets form a graphedHaxing a topological
structure which represents the way in which theviddal organizes semantic content,
concepts and propositions in his cognitive struetuthrough subsumption,
differentiation and integration

2. SUBSTANTIVE AND DERIVED BELIEFS

A belief system (BS) is a set of related ideasrnied and shared which has some
permanence in time and space, and to which indalsdand/or groups exhibits some
commitment (Borhek and Curtis, 1983; Us6-Doméneuth ldescolarde-Selva, 2012).
The conditions of permanence, commitment, and connectednass variable
characteristics through which we expect belief ayst to be related to social
organization. Any belief system will be formedtmo essential levels:

1) Ideal or abstract level.



2) Material level or text.

The first of the levels or the abstract level c¢ 8S it is the reason for this work. It is
embedded in the individual mind and has been aedquby means of a physical
transmission, either oral or visual, througkegtual materializationsuch as a written,

pictorial, architectural, musical, etc, text. Weynn fact affirm that a belief system
operates as a cybernetic feedback process (Figure 1

MEANING OF PERCEPTION

MATERIALIZATION

PROCESS

TRANSMISSION PROCESS (learning
PERCEPTION :

REALITY SUBJECT

Figure 1: Belief system as a cyber netic feedback process.

Definition 1. The abstract belief level (BS) is formed by a $a&lements denominated
substantive beliefs fdrming the unquestionable truths of the systernofas) and a set
of derived beliefd, formed from substantive beliefs.

Substantive beliefs constitute the axioms of tretesy, while many of derived beliefs
will constitute their theorems.

Example 1. In the same sense as Christianity or Islam, Judaiammot be credited with
the possession of Articles of Faith. Many attempte indeed been made at
systematizing and reducing to a fixed phraseolagy sequence the contents of the
Jewish religion (Scholem, 1941). However, theseehalways lacked one essential
element: authoritative sanction on the part of @eme ecclesiastical body. In addition,
for this reason they have not been recognizednas dir regarded as having universally
binding force. However, to a certain extent incogbed in the liturgy and utilized for
purposes of instruction, these formulations of ¢aedinal tenets of Judaism carried no
greater weight than that imparted to them by theefaand scholarship of their
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respective authors. None of them had a charactdogous to that given in the Church
to its three great formulas (the so-callefipostles’ Creed, the Nicene or
Constantopolitan Creed, and the Athanasian Cyeedeven to th&alimat AsShahadat
of the Muslims. None of the many summaries frompgees of Jewish philosophers and
rabbis have been invested with similar importana @rominence. The reasons for this
relative absence of official and obligatory creeads easily ascertained. The most
widely spread and popular of all creeds is thaMaimonides embracing the thirteen
articles. Why he chose this particular number heenba subject of much discussion.
Some have seen in the number a reference to teethiattributes of God. Probably the
choice of the number has no significance. His legiare:

s Principlel: To know the existence of the Creator
s, Principlell: The unity of God.
s;s Principlelll: The denial of physicality in connection with God.
sq Principle1V: God’s Antiquity.
s;s PrincipleV: That God, blessed be He, is worthy that we serve ki
Glorify Him, to make knottis greatness, and to do His
Commands.
s Principle VI: Prophecy.
s; PrincipleVII: The prophetic capacity of Moses our Teacher, péace
upon him.
s Principle VIII: That the Torah is from heaven [God].
S Principle 1 X: The completeness of the Torah.
S0 Principle X: That God knows man’s actions and does not remose Hi
eye from them.
s;1 Principle XI: That God gives reward to he who does the
commandments of theafi@nd punishes those that
transgress its admonishta and warnings.
s12 Principle XI1: The era of the Messiah.
si3 Principle X111: Resurrection of the dead.

*kk

In the section are exposed the main elementaryamattical structures (Usé-Doménech
and Nescolarde-Selva, 2012).
Let S={s,,s,.....s,} be the set of substantive beliefs abc-{d,,d,.....d,} the set of

derived beliefs, such thBS=SUD ={s,,s,.....s,.d,,d,,....d, } . There is the no belief

or empty belief that we will represent iy Set BS forms aelief sequencbecause it is
an ordered list of objects. It contaitesms or beliefsand the number of terms is called
thelengthof the sequence. Order matters, and the exact same can appear multiple
times at different positions in the belief sequem®® forms a finite sequence with terms
in the set BS because it is a function frfen s, ,....s,,d,,d,,....d } to BS.

Due to the complexity of the belief systems, weehthwought that it is advisable to limit
this approach to the study of the set of substariiatiefs S, avoiding the derived beliefs
D (Us6-Doménech and Nescolarde-Selva, 2012). Madtieat structures of beliefs are
based on Kluver (2011), Anderson (1987), Birkhdf®§7), Bourbaki (1972), Bryant

(1985), Burris and Sankappanavar (1981), Kelleyp$)@nd Willard (1970).

2.1. Set characteristics



Let S={s,,s,....S,....5,} be a set of substantives belfefSet S has the following
characteristics:

1) The set S is a countable set because there erigtgeative functionf : S - N
being N the natural numbers.

2) The setSis bounded because it has both upper and lowardsou

3) In all sets of substantive beliefs S there existe substantive term which we
will consider as the main term.

Example 2: The Maimonides’ Creeldas a longitude of 13.

The main term is; = To know the existence of the Creator

Term g Principle V:That God, blessed be He, is worthy that we serwe, ltb glorify
Him, to make known His greatness, and to do Hisncands.Can be placed in
subsentences or subterms:

S51= €1 = That God

Ss2 = &2 = blessed be He

Ss3 = €3 = is worthy that we serve Him

Ss4 = €4 = to glorify Him

Ss5 = €5 = t0 make known His greatness

Ss6 = €6 = and to do His commands.

*kk

Let L be a language. We suppose the existence of nasiivst beliefss,s,,...,S,

coexisting at a certain historical moment. Rabe the set of all substantive beliefs such
thata={s,s,.......,§ ,...}.. Lete be a sentence such thafls,s O 2. Let be (+) the
operation of adding a sentence and (- ) the oerati clearing a sentence. Then

Definition 2: A set of substantive beliefs=32 is called openif for each s= S there
exists ands # 0 such that the interval ( sz, s + £) is contained in S.

Definition 3: A set S of substantive beliefs is caltdosedif the complement of S, BS \
S, is open.

Closed sets S correspond to belief systems ideg@tigiclosed and impermeable, such
as dogmatic religions or political totalitarian allegies.

Definition 4: In an open S interval, ( sz, s + ¢) is called aneighborhooaf term s

Let S=s,s,,...,S, be a collection of substantive beliefaxiomg. We define the
operation[  or semantic conjunctionVe define the following properties:

sem

* Over time, some derived beliefs become substabtiliefs. At the same time, some substantive beliefs
change their order in the set of substantive zebefsimply disappear. This indicates the existerice
dynamic within this set.



1) For the believer, each substantive belief will havéruth value equal to 1,

\,(s)=1.

2) There is the absolute negation of a substantiviefbels, with truth value equal
to 0 v(—l S, ) =0.

3) The semantic conjunction between two or more sulistabeliefs will have a
truth value equal to 1{31 Dszj =1.

sem

4) An empty substantive belief exisis

The pair(S, [ ]{has the following properties:

se

1) Closure Dsl,SZDS,(Sl DSZJDS

sem

2) Associativity:[Js,, s,,s; [0S, (sl Dszj []ss=5 D(sz Dssj

sem sem sem sem

3) Identity elementf] 0S/Os D{si}, O s=s[ O=s.

4) Inverse elements 0OS,[ks OS/s [ =S =-s [ s =0
5) Commutativity:Os,,s, 0S/s, [ s, =S, [ S

Therefore{s, []] is an abelian groug-or the case of a believer, the identity element

se

and inverse element suppose processes of convessiabandonment of the belief
respectively.

2.2. The poset belief
In a set of substantive beliefs S exist a partrdep relation> or “priority relation”
which is:

1) Reflexive s >s,.

2) Antisymmetriclf s, =2 s, ands, = s, thens, =s,.
3) Transitive If s, =2s, ands, > s, thens, >s,.

4) Totality: Us;,s, JS,s, 2s, s, =25

In other words, a priority order over S is antisymmetric preorderhaving the
following characteristics:
1) The number of terms of S is finite. Therefore wH&n>) afinite partial order

relation or belief poset
2) Lets, 5,5 be three terms of (§) such thats, = s, =2 s,. The elemens, is the

belief term join, supremum beliefr least upper belief boundf S if the
following conditions are satisfied:

a)s s, ands, =s,.
b) Us;,s;,s USsuch thats, > s ands, >s,we haves, >s,.

11
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Consequence 1. Theset S isa directed sebecause it has together with a reflexive and
transitive binary relatiore, with the additional property that every pair déments has
an upper bound.

Note 1: The supremum belief is the main term of the sstilodtantive beliefs.
Note 2: The supremum belief is the greatest element dighef poset.

Condition 1. (S, 2) has always a belief term join or supremum belief.

2.3. The belief term join-semilattice
As the belief term join does always exist, it isdeeds, Us; . If all pairs of terms of S

have belief term joins, then indeed the belief tgym is a binary operation o8 and it
Is easy to see that this operation fulfils thedwaihg three conditions: For any terms

S,,S,,S;in S

Al) Commutativity:s, Us, =s, Us,.
A2) Associativity:s, O(s, Os,) = (s, Os,)Os,.
A3) ldempotences, [Is, =5s,.

In a set of substantive beliefs S with a partialeorpriority relation (belief poset), the
belief term join is unique. We suppose tisats, are both belief term joins of S. Then

s, = s, =25, whence indees,=s, . And a set S of substantive beliefs is a closédnee

allowing the existence of more terms. If anothemteas s, existed it would be a

different substantive belief set, which is not a#a by the same definition of
substantive belief set.

Definition 5: The binary priority operatior on a substantive belief set S ibalief
term join if it satisfies the three conditions Al, A2, ak@l supra and the pai(S, 2)
then is a belief join-semilattice.

2.4. The belief term meet-semilattice
Let Sbe a substantive belief set with a partial priogtder =, and lets ands be two
terms inS A terms, of Sis thebelief term meebr infimum belief of 5 ands, if the
following two conditions are satisfied:

1) s =zs, ands; =s,.

2) for anys,,,in § such thats; = s ,;and we haves; > s ;.

A belief term meet of ands is unique, since if botls, ands,’ are greatest lower
bounds ofs ands, thens, 2s,'>s,, whence indeed, =s, .

Note 3: A belief term meet will exist not always in a bigtieset.
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If the belief term meet does exist, it is denateds; . If all pairs of terms have belief

term meets, then indeed the belief term meet isnarp operation orS. For any
elementss,, s,, s, S this operation fulfils the following three condits:

B1) Commutativity:s, s, =s, Us;.
B2)s, > s, Associativity:s, (s, Os, ) = (s, Os, ) Os,.
B3) Idempotences, s, =s,.

We then may define a binary priority relation orb$ stating thats, > s,if s, s, =s,.
In fact, this relation is a partial order on S.ded, for any elements, s,,s,; in S:
Cl) s, = s, sinces, Us, =s, by A3.
C2)If s, =s, ands, 2, thens, =s, s, =s, Us, =s, by Al.
C3)If s,2s, and s =s, then s =s;,, since then
s;Us, =54 D(Sz Dsl): (Ss DSZ)DSl =s, Us, =s, by A2.

Definition 6: The binary priority operatior on a substantive belief set S ibalief
term meetif it satisfies the three conditions C1, C2, @@ supra and the paifS, 2)
then is a belief meet-semilattice.

2.5. The belief term complete lattice
For our intentions we will establish the followingndition:

Condition 2: The set S will be a finite set.
Consequence 2: Set S has a supremum beligasd an infimum belief,s

Consequence 3: All subset of S also will be finite and has a somen and an infimum
belief

Let s ands be two terms of (&) and S’ a subset of S.

Definition 7: If for all elements;sand s, if 5 is more than or equal tq and $is an
element of S’, them s also in S'{ls Us; [si >s; Us; US=s DS‘] then S’ is the
lower belief set or belief downward closed.

Let s,s.,s US be three terms of a belief poi@; 2) and so thais'z{si 'S ,sl}D S.

(R

Definition 8: The subse8’ of a belief pose(S,2) is called adirected belief subsét
S'is not the empty set, and for apysd sin S’ there exists a ;1 S’ with s, > s; and
S 5.

J

Consequence 4: All belief subset S’ is directed.

Definition 9: The belief subset S’ is groper belief idealif the following conditions
hold:

1) S'is alower belief setlls 0S',s =s; = s, US'.
11



2) S’is adirected belief set.

Definition 10: A belief ideal isa complete belief ideal it is equal to the whole belief
substantive set S.

Definition 11: The smallest belief ideal containing the supremeiiebs is aprincipal
belief idealand s is said to be grincipal termof the belief ideal in this situatiofhe

principal belief ideal for a principal termy 3$s just given by the ség U S}sl > s}.

Definition 12: A non-empty belief subset S” of a belief po@e) is aproper belief
filter if the following conditions hold:
1) S” is a belief filter baseFor everys, s in S”, there is some elemestin S”,
such thats >2sands; > s,.
2) S”is a belief upper sefor everys in S” ands in S s; = s implies thats is in
S”.

Definition 13: A belief filter isa complete belief filteif it is equal to the whole belief
substantive set S.

Definition 14: The smallest belief filter that contains an infimbselief g is a principal
belief filter and g is aprincipal termin this situation The principal belief filter for gis

just given by the s{a(j O Efsj > sn}.

Definition 15: A belief poset(S,=) is a completeposetbecause each of its beliefs
subsets are directed (consequence 3) and hasef kappremum and a belief infimum.

An order in which all finite sets have both a supuen and an infimum is a lattice. In
our case it will be helief lattice

Let us suppose a subset S’ of the belief poset)(8f substantive beliefs with a priority
relation. Abelief joinof S’ is a term ofSwhich is greater than or equal to every element
of S'. Formally, thebelief meebf a subset’ of the belief poset is an elemextof S
such that

1) 0Os OS5, 25, .
2) Us; OSif Us 08, s =s;,thens; =5, .

Definition 16: A belief subset S’ of a belief lattice ¥3,is a belief idealff it is a lower
belief set that is closed under finite belief joins

Definition 17: A belief subset S’ of a belief lattice ¥3,is a belief filter,iff it is an
upper belief set that is closed under finite beiekets.

S is said to satisfy the descending chain conditiecause every descending chain
S, 2S,28,2>...25,0f elements ofS there exists a positive integer n such that

S, =S,. = S,.» =-.,there isno infinite descending chain

Minimal condition: Every nonempty belief subset of S has a minimail.ter
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All chains have also a supremum beli€herefore the belief lattice (8) will be o-
complete.

Consequence 5: The belief lattice (&)is a complete lattice.
Consequence.6: The belief lattice (&) fulfills the conditions of strong completeness.

2.6. Belief uniformity
Let S={s,s,,...s,} be the set of substantive beliefs aBX S be its Cartesian

product. Let ©@be a nonempty family of subsets of the Cartesiandyot
© 0 S X Scalled theuniform structureor belief uniformityof S and let U be a set so

thatU JO.

Definition 18: The elements ofd are called b-entouragessatisfying the following
axioms:
1) Axiom 10: If U is in®, then U contains the diagonal ={(s,s ):s OS}. Each
term is U-close to itself for each b-entourage U.
2) Axiom 11:1f Uisin® and V is a subset & X Swhich contains U, then V is in

O.

3) Axiom 12: If U and V are i®, then UN V is in ©. Being both U-close and V-
close is also a closeness relation in the unifoymit

4) Axiom 13: If U is in @, then there exists V ir©® such that, whenever
(s,.s,).(s,,s,) areinV, ther(s,, s,) is in U. For each b-entourage U there is a

b-entourage V which is half as large.
5) Axiom 14: If U is in®, thenU ™ :{(sz,sl):(sl,sz) in U}is also in©. It

states the essentially symmetric property "clos€hesth respect to a uniform
structure.

It is easy to verify that the space @) fulfills the previous axioms.

Definition 19: We defines,, s, asU-closeif (s,,s,)0U .
The b-entourage is symmetricbecause(s;,s,)0U and (s,,s,)0U . Every uniform

belief space has a fundamental system of b-entearagnsisting of symmetric b-
entourages.
Let

{0 st s} As b0 sho s so b s s b dsis,08,} =
S01S1: S5 1S0s SppaeerSipree s Sipogyn ree S
be a collection of sets whose elements are substdreliefs.

Definition 20: As S U S, we say thaC ={S, :a 0 A} is a belief covenf S

alA
Let C and D be two belief covers of S. If everyisdD is contained in some set in D we
say that cover D is a refinement of belief cover C.
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Definition 21: D =V, isarefinemendf C =U,,, if [jLiso thatV; OU,.

2.7. Metric Belief Space
Let S={sl, sz,...,sn} be the set of substantive beliefs. A metric orteébss a function

called thebeliefdistanceand so thabt : SxS— [0 where is the set of real numbers.
Note 4: Belief distanced is subjective and it depends on the believer.

Therefore metrié will be a belief metric (b-metric).
Forall s,s,,s; inS this function is required to satisfy the followionditions:

1) Non-negativity:d(s,,s,)=0

2) Identity of indiscerniblesd(s,,s,)=0 iff s =s,
3) Symmetry:d(s,,s,)=4(s,,s,)

4) Triangle inequalityd(s,,s,)< (s,,s,)+d(s,,s,)

Therefore, we may define S like a metric beliefcepdf the believer subject defines a
belief distance which will be always subjective.

Definition 22: The ordered paiiz = (S, d)is ametric belief space.
1) Os,s, DS,d(sl,sz):O iff s =5,
2) Uss,,5,05,9(s,8,) < (s,.5,)+ (s, 5,)

In a metric belief space

5(si,sj)=0 if s =s;
5(si,sj)=1 otherwise

Therefore, the metric belief spake= (Sp) has a discrete b-metric. This, in particular,
shows that for any substantive belief set S, theralways a metric belief space
associated to it. Using this b-metric, any termais open ball, and therefore every

substantive belief subs& [0 S is open and the metric belief spaced)Shas a discrete

belief topology.
Let s,, s, be two terms so that,, s, 0 Sand let r be a radius so thatl[1,r > 0.

Definition 23: We define aropen ball of radius > 0 centeredat a terms, in §
toB, (sz);{leM|5(sl,sz)<r}
Definition 24: We define aclosed ball of radius > O centeredat a terms, in §
toB, (sz);{leM|5(sl,sz)sr}

Note 5: In any set of substantive beliefs S any subjectngake or construct as many
open as closed balls.
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Note 6: By the peculiar characteristics of S, the balld wilvays be referred to term s
considered as the main term or supremum belief.

Let S’ be a subset of a metric belief space(S,d) such thatS'0 Sand E be a size.

Definition 25: We say tha&’ is boundedf there exists ars,;in S and r > 0 such that
forall s in S;, we haved(s,,s )<r..

2'is aboundednetric belief spacbecause ' is bounded as a subset of itself.

Definition 26: A subset S’ of a metric belief spates a totally bounded seff given
size E, there exists a natural number n and a fail S, ..., § of subsets of S, such
that S; is contained in the union of the family, and stiet each set;$n the family is

of size E.
OE,n,[S,S,.,...,S, O S(S‘D S OOi=1...n size(S)< Ej
i=1
Note 7: The metric belief spacE is a totally bounded belief space iff it is a thta
bounded belief set when considered as a subsesietif$ (] S.

Note 8: S is totally bounded if, given any positive radius0, it is covered by finitely
many balls of radius r.

The absolute valuﬁ - q‘can be replaced by theelief distance 5(3, ,sj) between s

ands. It will allow us to establish Cauchy sequencethaxmetric belief space

Given a metric belief space = (S, §), a belief sequence is Cauchy, if there exists a
positive reak > 0 and there is a positive intedéisuch that for all natural numbers>

N, the belief distanceb'(si,sj) is less thare. The terms of the belief sequence are
getting closer and closer together in a way thggests that the belief sequence ought
to have a limit inS

In a metric belief space=(S,d), the sets, ={(s,,s,)0SX §(s,.s,) < af where a

> 0 form a fundamental system of b-entouragesHerstandard uniform structure &f
Thens; ands, areU,-close precisely when the distance betwgeands; is at mosa.

Definition 27: In a metric belief space=(S,d), a set V is anuniform belief
neighborhoodf a term p if there exists an open ball with cerdrand radius r, such
that B, (p)={s0 Sd(s, p)<r}OV.

We may see in figure 2.
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the radius of ball is r

\ .

Figure 2: Metric belief space.

Definition 28: A pseudometric belief spacS,d) is a set S of substantive beliefs
together with a non-negative real-valued functionS X S - [0 such that, for every

5,8,,8, 08,

1) o(s,,s,)=0

2) &s,,s,)=9(s;,5,)=0

3) d(s,,8,) < I(sy,8,) + s, Sy)

There is a metric identification, that converts gsudometric belief space into a full-
fledged metric belief space by definirgg's, if 5(31,32)20. Let S =S/~ and

leto* ([s,],[s,]) = d(s,,s,). Then * is a belief metric o8 " and 6, J*) is a well-
defined metric belief space. Let:SX S - [0 be a belief pseudometric on a set of

substantive beliefs S. For family (fj) of belief pseudometrics 08, the uniform
structure defined by the family is theast upper belief boundf the uniform belief
structures defined by the individual belief pseudtio f. The family of belief
pseudometrics idinite and it can be seen that the same belief unifomnctstre is
defined by asinglebelief pseudometric, namely thpper belief envelop@supf; ) of the
family.

2.9. The Topological Belief Space
The open balls of a metric belief space S form sisbfor the topological belief space,
whose open sets are all possible unions of opds. behis space is called the belief
topology induced by the metret
Let S be a set of substantive beliefs a@d be a collection of sets so that
o={0.{s}..{s.}.{s.s,}...{s.s,}.....S}. The pair (S,0) will form a topological
space because it fulfills the following conditions:
1) 0 and S are i®.
2) The union of any collection of sets@nis also in®.
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3) The intersection of any finite collection of s@t ® is also in®.
Definition 29: The topological spac(aS, O) we callthe topological belief space.

Definition 30: The collection® is calleda belief topology on @nd the elements of S
are calledsubstantive beliefs o terms.

Let P(S) be the power set of S andl,o, be two sets so thatr,,o, OP(S). We
define the functionbcl: P(X) — P(X ¢alled the closure belief operator satisfying the
following Kuratowski closure axioms:

1) Extensivity:o, 0 bcl(o,)

2) Idempotencebcl(bcl(o, ) =bcl(o,)

3) Preservation of binary unionbcl(a, )Ubcl(c, ) = bcl(a, Ua,)

4) Preservation of nullary unionsocl(0) =0

5) Preservation of finitary unions:

bel(o, Uo, U...Ua,)=bcl(a,)Ubcl(o,)U...Ubcl(a, )

Then a topological belief space can be definecﬂSabcI). Given a topological belief
space (S, O) and a subs& 0 S, the belief subspace topology &} is defined by
0, ={snx|x ne}.

Definition 31: If S’ is equipped with the belief subspace topoldbgn it is a
topological belief space, and is calladelief subspace ¢8,©).

Let X' and X be two belief topologies on a belief &such thato'(] ©, that is, every
element of®’ is also an element @d. Then the belief topolog®’ is a coarser belief
topologythan®, and® is said to be diner belief topologythan®’. If @20, @' is
strictly coarserthan® and® is strictly finerthan®’.

If the setS has a collection of subse® that is a topological belief space then any

member o is an open set. We call B to topological beliedcgB = (S, ©) = (S, bcl).

Let B be a topological belief space and S be a term. Let us suppose thaty 1V .
Then the set V will be a belief neighborhomid term s and s is in the interior of V. The
collection of neighborhoods of s will form a neiginthood filterV(s) of term s. Let V

be the neighborhood of s and let B a set suchBhaty. There is a neighborhood filter
B(s) OV (s) such thatlVv [0V (s),CBOB ¢ ).B(s) is thelocal belief base the term s.

Let S’ be a subset of topological belief space Bhsthat S[1S. The closure of S’
consists in all terms (terms) which are close to S’

Definition 32: A term s Bis an adherent ternfor S’ if every open set containing s
contains at least one term of S’ other than s.

A termsis an adherent term f@’ iff sis in the closure oS \{s}. A term that is not an
adherent term o®’ is said to be an isolated term®f

Definition 33: Term s is aerm of closureof S’ if every neighborhood of s contains a
term of S'.
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Consequence 7: Substantive beliefs have an abstract or ideal togickal structuré,

3. MATERIALIZATION OF BELIEF SYSTEMS

Materialization is the conversion by means of dertaathematical correspondences, of
an abstract set whose elements are beliefs or,igdeas impure set whose elements are
material or energetic. In their discussion onrttegerialization of ideology, DeMarrais
et al. (1996) focused on understanding how thestommation of ideas, values, stories,
myths and the like can be materialized into a platgieality that can take the form of
ceremonial events, symbolic objects, monumentsvaitthg. The interest in the social
engagement between people and material culturendgrert societies has resulted in
numerous publications that seek to revise the malgiheoretical tenets proposed by
DeMarrais and her colleagues (DeMatrrais et al.42085 well as a renewed concern for
the relationship between objects, social practar@s$ human and non-human agency.
Cognitive scientists have in fact noticed the im@oce of unique and unexpected
events in framing the cognitive schemata of indraild through so-called flashbulb
memories that concern our recall for the circumstanin which we learned of some
significant event that, usually, was unexpected @sldey & Lawson 2002)Thus,
importance should be given to a materializatiomedijious beliefs that stimulates the
senses of the involved agents (Keane, 2008; M&@)8) through the use of cues that
are part of a system of settings and activitiesl #rereby give meaning to the built
environment in which ritual practices are enacted ahared between religious
specialists and ritual participants (Rapoport, PR9@ccording to Rapoport (1988), to
understand the meaning of a built environment weeha interpret the relationship
between the cues (i.e., fixed-features, semi-fiaad informal elements) that create a
system of settings and activities (DeMarrais, 2004js the setting, with its sensorial
aura, that is pivotal to structuring the ideologimanstruct of the society, because it has
both communicative and mnemonic functions, eligit@ppropriate behavior by the
participants (Rapoport, 1990 This theoretical framework is based on a noralerb
communication system in which all involved elemen& be envisioned as nodes
(Knappett, 2005); through the use of connecting {ones, 2007), the nodes form a
network that establishes the meanings of the nahteuiture concerned with religious
practices. The elements involved in the materiabraof the network are diverse and
combine a patchwork of sensorial experiences,visual, tactual, sound, smell, taste,
that are interconnected by complex forms of rijmactices shared by the participants
(Jones, 2007). Through the use of connecting tiemds, 2007), the nodes form a
network that establishes the meanings of the nahteuiture concerned with religious
practices. For the involved cues to be both fumeti@and meaningful, the context, the
participants prior knowledge and the social practiovolving human and non-human
elements appear as central for a coherent and pdwenstruction of the meaning of
materiality. In a similar way, Bell (1992) affirmbat ‘ritual acts must be understood
within a semantic framework whereby the signifiean€ an action is dependent upon
its place and relationship within a context of ather ways of acting: what it echoes,
what it inverts, what it alludes to, what it deriies

“For a belief system to have a certain topologitraksure does not mean a different belief systesmtha
same topology. Moreover, within the same belieteys just adding or subtracting a substantive belie
does not mean that the topology will be differdut the laws of mathematics are always the same, no
the consequences (materialization).
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In materialization process, we will distinguish tdidferent although intimately united
processes: symbolic materialization and textuaenelization. We will divide to the
Primigenial Base on two parts, P8ontaining the archetypes and RBntaining myths
(Figure 3).

perstructure (MS)

IDEAL

Primigenial Bas |
PB1: Archetypes } Ideal Structure (ISt)
PB2: |deal Values, ths. Ideal Vaiuesl, abstract ideology
“““““““““ d Uopia (Goals)

oxical superstructural
age (IDS-image). \
connotative-SB- projecti \
(symbolic materializatj N

connotative-SB- projection
(textual materialization)
|

Subject

Actual Structural Base

ACTUAL

Figure 3: Mechanism for materialization.

4. CONCLUSIONS

We have sought to demonstrate that beliefs and t&eiual materialization have each

topological structures. Nevertheless, from wheeetldese mathematical structures
come? In the case of structures of visual mateadbn the answer seems clear.
However, it is not so in the world of beliefs amgas. Unless we accept the philosophy
of Plato, freeing the world of ideas from the hunhb@mg, beliefs, both substantive and

derived have a material origin, inserted in the aaorarain. This can be considered from
two aspects: psychological and linguistic:
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1) Associated with the topological points is a fanmolyopen sets that cover space,
like the response fields that constitute neighboads of the actual neurons in
the brain. The key point is that there are certawvariants associated with a
topology that remain unchanged under the transfoom& In the case of the
visual field, the transformations are the distarsioimposed by viewing
conditions. The objects in the visual field areagnized as what they are in
their own right no matter how their appearance raydistorted by viewing
conditions: near or far, right-left, up-or-down the field of view, rotated,
moving, or viewed obliquely or binocularly. In atlon, a tune is still
recognizable even if it is shifted in key or chamge loudness, or heard
biaurally. These invariance constitute the psyofickl constancies. Lacking
constancy invariance, you would always be movingugh a surrealistic world
of perpetually deforming, rubbery objects. For Wsial system, it is axiomatic
that an object is determined by its bounding corstoand it is the invariance of
these under different viewing conditions that deiees constancy and form
memory (Lewin, 1936). This brings us to the blessddmain of Lie

transformation groups, denoted symbolically byrtreppingc X T - G, where

G is a mathematical group and T is a manifdldx). G is also continuous and
is a manifold just like space-time. Now think o¥igual contour as a path-curve
generated by the transformation group action, dwse some point on it. Call
this the identity element of the group. Draw gtiangent line to the curve at
that point. This is thenfinitesimal transformation of thecontinuousor Lie
group. The infinitesimal transformation is embodiada Lie derivative, which
"drags the flow along the path-cutyehe so-called drbit"--in this case the
visual contour of T. If £ denotes the Lie derivatiand f, the visual contour,
then invariance of the contour under the transftionagroup is shown by its
being annulled by the action of the Lie derivative:f = 0, or by its being
handed on as a "contact element" for further pings £ f= g(f) . These
operations characterize psychological constancy.

2) In addition, neurological processes are organized aequenced through
language; hence, language reflects the way eadompgrerceives the world.
Being a psycho-biological process, one could say ittental maps are a sort of
biological path along which words travel. The méntapresentations of
individuals depend on their experiences, cultudgoiogy and physiology,
among other things. Language refers to the wawiddals make use of verbal
expression to communicate experience, and thisoise dvith the structure
implicit in their own language.

Each of the substantive beliefs are propositions these are formed by concepls.
conceptis an analytical definition, an abstraction forméd the mind of a subject
belonging to a particular semiotic system $he different schools of philosophy have
different contradictory views on the epistemologiteeaning of the concept. Here, the
concept is the main component of rational thoughthe attempt to apprehend reality.
The concept is the union of denotative and conivetatignificancegUs6-Doménech
and, 2012; Nescolarde-Selva and Us6-Doménech, 201L3And the connotative
significance of a concept is different accordingthe World vision of any particular
belief system. And not only that, but within a Wblision, each individual may have a
different connotation of the concept itself. Withihe three monotheistic religions
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(Judaism, Christianity and Islam) the same conoéiod has different connotations.
For Judaism, God is the Absolute, is not represeated His Name is not known .
YHVH, Adonai, HaShem, etc are just substitutésd if He cannot be conceived in
imagination, He can not be represented. Theretbese is no religious art, as in the
case of ChristianityAnd a narrow interpretation of the biblical wordsdn is made in
the image and likeness of God" implies pictoriakoulptural human representation are
wicked. Not until the nineteenth century do we find Jewpstinters and sculptors. The
case of Islam is not much different, although theme exceptions, such as the Iranian
and Turkish miniatures, but in no case are thepeesentations of divine characters as
in the case of the Christian world where paintings,llptures, etc., fill cathedrals,
churches, monasteries, abbeys, museums.

All human experiences, as well as their expressiwaugh language, are subject to
processes that may constitute evidence of failureise world of vision, failures in the
form of omissions, distortions, and generalizatiohscording to Cobb (1997), every
individual has a particular way of relating and endg perceived sequences of events
that is captured through his conversations. Thisersause human beings communicate
through a narrative language that has a time, @espand a logic for building
relationships, all of which is reflected as coheeenin conversing, human beings
express the manner in which they relate thingsalaa the manner in which they relate
to one another. This is done through words thatesgomeanings.

In all materialization, human beings construct @ ebtext T that may be understood as
an analyzable object in which different structureay be identified, ranging from
concrete organizations to abstract entities (Serra@01). Meaning is built up through
language; hence, the semantic value of the regukixt. Diverse orders exist:

1) Positional order:In an effort to give meaning and significance te tiexts,
human beings apply a variety of organization stjiae assigning to structures
defined as semantic units, a relational order. dhier (De Erice, 2002), may be
a positional order, where language alignment is iated by space-time
variables gyntagmatic ordgr

2) Functional order of codified association, since semantic units @aly take on
value related to others that may substitute it amshstitute contextual
relationships garadigmatic ordey. There exists an ordering of text production
and interpretation conditions in communication pimaena that goes beyond
pragmatic factors to include situations of codifiedmmunication, inherited
from culture, ideology and history.

3) Referential orderThere is also a referential order that determihesrfluence
of the linguistic over the non-linguistic strata pmactice. In this manner, the
interpretive path of a text T entails a series pérations that allow us to assign
one or more meanings or senses to a linguistieseri

4) The hermeneutic ordas the one guiding the production and interpretainf
texts, that is to say, the one generating the obnidich is what has been
defined as the text’s plan, made from the set cimmays.

The interaction among different semantic units gieehesion to a linguistic series,
which is defined by its internal semantic relatioips. However, the dynamic
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interaction also defines a coherence mediated dydlationships it establishes with its
environment.

The specificity of a text T results from the inexB8on of a great number of structures
which, when taken separately, are quite generaveileeless, experience shows that
this is the point of view of the text, from a hemeatic perspective, the one compelling
the addition of contextual elements: without thisterpretation is incomplete and
connotative comprehension unsatisfactory. In thenmer the semantic process, the
discourse, which is the set of codified linguistises together with a certain social
practice — understood as the sphere of shared hmeptasentations — defines a sort of
associative network between units of meaning, wiickheir interactional dynamics
define the context for reinterpreting the text T.

A conceptual map is a graphic mental representaifoa network of semantic units
whose interactions define a context of meaningadtiions and connotations).

The object of conceptual maps is to represent mgéuli relationships between
concepts in the form of propositions. A propositimnsists of two or more concepts
joined by linking words to form a semantic unitatlis, a unit with meaning. For Novak
& Gowin (1984), a conceptual magan provide a kind of visual road map showing
some of the pathways we may take to connect meaningoncepts in propositiohs
Several authors have stated that conceptual maps natworks of semantic
relationships, where semantic refers to the meanmaterpretation of the meaning
which individuals attribute to a given symbol, wprthnguage or other formal
representation. It is during this negotiation (@hmay take place with others, but also
with oneself), if done conscientiously, that indiwvals may come to recognize the
generalizations, omissions, and distortions coethin their texts, and restructure their
narratives. All modification of cognitive structuneeports in the terminology of
neurolinguistic theory, a new mental WV. This ie tmportance of conceptual maps.
These theoretical arguments seem useful for amgyzand understanding results
obtained by Miller and Cafas (2008), which indicaterelationship between the
topological and semantic aspects of conceptual mdpe topological taxonomy
classifies conceptual maps according to five gater

1) Concept recognition.

2) Presence of linking phrases.
3) Degree of ramification.

4) Depth.

5) Presence of cross-links.

These criteria consider progressively more compdgwlogical entities, beginning with

concepts, passing through propositions, beliefs, ahd ending with a complete
conceptual map (Figure 4).
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Figure 4: The conceptual map.

The mechanism is the following one:

1) Once beliefsrfode$ have been placed in a map, they are related écaanther
to form larger graphic structures by means of awymf of symbolic
representation — this is the linking phrase.

2) Ramification occurs when several relationships eateafrom the same node or
make use of the same linking element.

3) Hierarchical depth refers to the number of levélbaliefs nested under the root
(main) concept of the map.

Though this nesting may indeed be evidence of quoeésubsumption, the two are not
to be confused; this topological criterion conssdenly the number of the level, not
what concepts are placed in each of them. Thetdstion deals with cross-links. From
the perspective of spatial organization, crosssinkhen accompanied by all the other
elements mentioned above, lead to topological iestibf greater overall complexity.
Therefore, this would appear to be a semantic rioite However, the ability to
recognize individual concepts and beliefs is sacbhts being able to build up rich,
interconnected, flexible conceptual map topologined this criterion is included among
the structural criteria. In other words, the foesisiot on what is actually said, but on
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whether the mapper is able to recognize beliethéir original context and depict the
way in which they are related to one another.

As Novak & Gowin (1984) have notedCotnceptual mapping has been developed
specifically to tap into a learner's cognitive stture and to externalize...what the
learner already knows Although conceptual maps certainly do not previc
“complete representation of the relevant concepts @opositions a learner knows...
[they do constitute] a workable approximatiofhis is the main argument that shows
the relationship between topology and semanticsydsn graphical configuration and
meaning and it implies a dynamic relationship betwéhe topological and semantic
aspects of conceptual maps, where the former magobeeived as the dependent
variable, and the latter as the independent onmgBe dynamic interaction, in giving
expression to a text in a conceptual map the dependriable helps to reorganize the
independent variable.

This would explain why it is stated that there maoegood or bad conceptual maps; it is
the reason why it is said that the conceptual neggesents the state of a subject’s
knowledge on the topic at a given moment. The tgiohl-semantic relationship
would seem to be led by semantics. In other wasllanges on the semantic front give
rise to changes on the topological front. Changegopology however have little
influence upon semantics, but do offer importafnmation that can provide feedback
to the subject to help produce changes in his twgnstructure, that is, to learn in a
meaningful way.

From the viewpoint of the neurolinguistic modelclegerson is said to have a mental
world vision WV in which his life unfolds. This regsentation is called the individual's
mental world visiofMWYV), which in turn becomes expressed throughgdxt

The conceptual map is a text representing meanisgas, reflection of the person’s
connotation, of the way the person communicatels inself and with others.

When that communication is to be represented gcappithrough a conceptual map, its
physical layout or configuration reflects the wag br she arranges sequences of
relationships makes differentiations and identibesliscovers integrations, all of which
serve to construct meanings. However, this spaipect of a conceptual map depends
on the content with which the subject interpretsworld and its relationships.
Neurolinguistics, from its practical approach stateat by generating changes in an
individual's language, changes in his mental madei be achieved and a new model
will generate new behaviours.

In the learning process if a change in the cogaistructure occurs, with new words,
new symbols, new beliefs and new representatioit, the intention of obtaining new
meanings within that frameset, the consequencebeil shift in individuals’ emotional
state, responses and behaviours.

Human beings utilize certain cognitive strategiesntegrate coherence and cohesion
into meanings. These information organization sgi@s are generalizations, distortion
and elimination of data. For this reason, neuralistic theory(Nescolarde-Selva and
Usé-Domeénech. 20fBconsiders it indispensable that individuals agtie ability to
recognize their generalizations, to recover thaspamitted from their model of the
world, and to correct its distortions, in ordergoide in a precise way the process of
shifting their mental models. In that new contexgdiated by new communications,
underlying mental models are modified, and consetiyyechanges are produced in
semantic processes. This requires a new organizatibich shows up in a conceptual
map as changes in topological structure. As a cuesee, we establish the following
hypothesisChanges in the semantic structure of a conceptwagd generate changes in
the topological structure
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