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 Towards a theory of the semiotic mind-body link and its relationship to 
communicative selves, cultures and society
 by Ricardo Camilo López López (hsymbolicus@gmail.com)
~ 
 Abstract
~ 
 Although current technologies have greatly improved our understanding of 
critical physiological aspects of brain processes, the ontological and 
epistemological transcendence of the mind-body dichotomy persists at the 
core of religious, philosophical and scientific inquiries*[0.1]. This 
semiology postulates that the rich semiosis we make use of while 
communicating actually serve as our mind-body link. Its main theses are 
explained through the developments of the concept of kinetic energy, the 
Western musical scale and of distance and parallelism from their initial 
formulation within the mathematical corpus of The Elements.
~ 
 Keywords: semiotics, cognitive; consciousness, "hard" problem of, neural 
correlates of (NCC); mind-body dichotomy; communication; cultures; socio-
psychological self
~ 
 As social animals we live in and through our highly developed semiosis. 
We create models to aid socio-personal communication, memorization and 
higher level comprehension. Furthermore, models reveal new logical 
questions about their inner working, as well as issues of general 
ontological and epistemological nature. Crucial physical aspects 
pertaining to our place in the universe were clarified by Newton's 
mechanical theories  (Newton YYYY, {*}), which factually proved 
cosmological and earthly reality to be the exact same type of matter*[1,1] 

*[0.1] The essential relationship between consciousness and communication 
in connection with the self, culture and society hasn't received prime 
attention by the scientific community. An opinion by Crick and Koch about 
first concentrating on meaning as a way to explain consciousness was 
mentioned by David Chalmers, yet he states: "meaning seems to be almost as 
difficult a concept as consciousness" (Shear (1997), pg. 411). Baars et al. 
(2003, pg. 35) included their paper "Consciousness and Neurosciences" as 
the only one pertaining to our semiosis (mostly about NCC) and as Putnam's 
"The meaning of 'meaning'" does not articulate a theory. Most co-opted term 
"information" is formally used in its Shannonian sense as data transfer, 
not in its cognitive, polysemantic sense. Chalmers had "no good immediate 
ideas" about such prior studies (private communication)
*[1,1] in those times we used to literally believe "God" dwelled in 
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and corroborated the heliocentric model. These physical laws, however, 
presupposed "action-at-a-distance" mediating the gravitational interaction 
between objects; quite a foreign idea in an epoch in which we understood 
reality employing "an-object-acts-where-it-is"*[1,2] and "interaction-
through-contact" notions*[1,3]. Similar to Newton's laws, the extensive field 
work and analysis, by Wallace and Darwin led to ideas fundamentally 
reevaluating the very foundations of Biology and Anthropology, also 
questioning entrenched religious beliefs (Wallace 1858, {*}) (Darwin 1859, 
{*}).
~ 
 Attempts at explaining the hard problem of consciousness; basically, why 
and how we (each of us individually) have rich, integrally articulate, 
qualitative subjective experiences as a result of the physiological inner 
working of our brains and related phenomena such as endogenous psycho-
physical causation; or at writing them off as epiphenomenal artifacts 
unaccessible to scientific inquiry, haven't been satisfactory so far.
~ 
 Behavioral observations and experiments on social animals with certain 
degrees of communicative agency may not transfer simply to us, even if 
there is no essential difference between the underlying physical 
constituency and functioning of our and their brains. Learning, for us 
humans, means definitely more than the conditioning of our reflexes. 
Current findings point out that the circa 99% figure quantifying the 
extent to which our genome matches that of our evolutionary relatives 
within the hominid family, isn't truly representative of what, we belief, 
makes us so different{*}. Just a few regulatory genes seem to determine 
our larger brains' vast amounts of highly-interconnected neuronal cells, 
which enabled us to stand upright freeing two of our motor extremities and 
effectively opening up a new universe to us through the possibility of 
developing a much greater bodily articulation, dexterity and sensory 
coordination; ultimately endowing us with the capacity to conceive, make 
and improve tools; as well as greatly articulate language. (Pollard 2006)
~ 

 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
~ 
 Signs' generalizations, communication and consciousness
~ 
 The most essential characteristic of our being conscious is our ability 
to learn. I interpret Albert Einstein's quote: "The eternal mystery of the 
world is its comprehensibility" (Einstein 1936), as referring to this 
Promethean, reflexive ability (truly amazing and somewhat magical) that 
our nervous systems endows us with; namely, our semiotic capacity to 
learn, to the extent that a well-cultured person can discover deep-seated 
factual truths of the universe and "simply" formulate them as a one (or 
three) liner, just through heavy mental work, a pencil and a piece of 
paper to jot some equations on and follow some logical tinkering; all 
based on a corpus of previous knowledge.
~ 
 Our understanding of our semiosis is still very poor even though they 
have been the conforming instruments of societal cohesion and development. 

heaven and physicists classified objects to be heavenly or sublunar
*[1,2] Leibniz refused such notions despite the fact that experiments on 
falling objects by Galileo supported the notion of a field and transmitted 
interactions through waves were known 
*[1,3] à la Michelangelo's "The Creation of Man"
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We, still, mainly think of signs in the abstract, detached way we used to 
think of time and space in the pre-relativistic era. We could gain a 
better understanding of the inner semiotic gears of the mind-body link by 
studying the logically closured, epoch-defining and relatively discrete 
stages of generalization that expressions phase through, syntactically 
framed by concepts and aesthetic forms of organization as part of the 
intersubjectivity of our communication, undergoing diachronic 
transformations developing towards more generalizing articulations, which 
redefine semantic groundings.
~ 
 The kinetic energy
~ 
 One of the first mathematical formulation of a physical concept was the 
conservation of linear momentum, understood as some sort of "impetus" or 
power carried by moving objects, determined by their mass (initially their 
weight) and speed as its two essential variables; transferable when they 
collide, regardless of other properties such as their size, shape and 
color. An incipient expression to measurably describe it can be traced 
back to Al  S n  Balkhi ī ī ā during the Islamic Renaissance (circa 1000 CE) as 
proportional to weight times velocity (Sayili 1987). In the third law of 
motion (Descartes 1644 II 41, 43) as part of his corpus of Mechanics, René 
Descartes formulated the conservation of the quantity of movement, which 
he still understood as correlating to the scalar quantity of speed, even 
though he was aware of vectorial formulations:
~ 
 "there is a difference between motion considered in itself, and its 
determination in some direction; this difference makes it possible for the 
determination to be changed while the quantity of motion remains intact" 
(Descartes 1983 II 41).
~ 
 Issac Newton's Laws of Motion comprehensively integrated Descartes laws 
of motion in a vectorial reformulation with universal gravitation and 
Kepler's laws of planetary motion (Newton 1687).
~ 
 The energy needed to accelerate an object up to a certain speed, the 
kinetic energy, was another magnitude of mechanical nature depending on 
mass and velocity. Pre 17-th century scientists didn't think in term of 
"energy" but in terms of disconnected, individual forces such as the power 
of the wind, a falling tree or a flying bird. A great many experimental 
results developed towards that notion (Mach 1910), eventually culminating 
with its formulation in the 17th century by Gottfried Leibniz and Johann 
Bernoulli, as proportional to the mass times the square of the velocity: Ek 

∝ m*v².
~ 
 By dropping weights from different heights into a block of clay, Willem's 
Gravesande provided experimental evidence of this relationship and Émilie 
du Châtelet further theorized on explanations (Zinsser 2007). Its initial 
inception was controversial since it appeared to somehow be another 
expression of the linear momentum, because the two determining variables 
were also mass and velocity. The factor exacting the equation was then 
experimentally discovered to be one half (1/2), based on the principle of 
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conservation of energy, through falling experiments (Mach 1912, p. 341). 
In more recent relativistic and quantum mechanical reformulations, the 
underlying semantic ramifications of the concepts of mass, energy, 
location, speed, space, time and even observation itself essentially 
changed. Kinetic energy and momentum are not metaphysically special and 
independent variables anymore in the mechanical sense.
~ 
1000 CE
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~ 
 Table 3.a Phases in the development of the syntactic expression of the 
concept of kinetic energy
~ 
 The development of the Western musical scale
~ 
 Each sound producing device, from inanimate matter or by animals, in 
percussive form, tonal music, language or noise, is characteristically 
constituted of accompanying harmonic components, its timbre, which are 
essentially determined by how the physical properties of the instrument 
and its acoustical surroundings interact. From these harmonic components, 
the base tone of a sound is perceived as its tonal frequency or pitch. 
Our, as well as animals', perception is categorical; rhesus monkeys 
recognize melodies when transposed in octaves (tabula_rasa00: 90 (Wright, 
A.A, Rivera, J.J., Hulse, S.H., Shyan, M. and Neiworth, J.J. (2000). "Music 
perception and octave generalization in rhesus monkeys", Journal of Experimental 
Psychology: General, 129 (3): 291-307.)). Our perception of tonal frequency 
differences, as well as differences of intensity of sound, touch and 
light, approximates a logarithmic function (Plack et al 1995). Our sense 
of dis- or consonance between tones depends on how seamlessly their pitch 
and harmonic patterns correlate (Helmholtz 1954, 186) and the extent to 
which we have been habituated by our particular musical tradition. We have 
apparently sung, played and written music since we talked, used tools and 
wrote language (Kilmer 1986). All cultures use scales as a protocol 
prescribing the relationship among tonal frequencies, which frame the 
executional possibilities while playing music.
~ 
 There are factual findings from most cultures indicating the existence of 
a common fundamental nexus connecting our sound-receptive ears and sound-
producing vocal chord within the same frequency range; the physics of the 
production of sounds; the way our brains register sounds; our anatomically 
motor characteristic (having two hands each with a set of five fingers) 
and our tradition (Barbour 2004, I). Almost all cultures, including pre- 
and historically unrelated post-Pythagorean ones, seem to have had in 
common:
~ 
 * scales containing the perfect consonances, the octave, with frequency 
ratio of (2/1); perfect fifth (3/2); and perfect fourth (4/3),
 * specially experimented with the 3, 7, 12, 31 and 53 tone scales as 
particularly harmonious,
 * developed their scales through more complex practice, and
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 * favored the twelve-step octave
~ 
 Greek folks enjoyed music before and after Pythagoras in various scales 
(Barbour 2004, II). Pythagoreans (fl. 500 BCE) were the first to 
articulate a testable theory about why some sequences of tones sound more 
"in tune" than others. Legend has it that, after noticing some acoustic 
similarity in the rings of blacksmith hammers, Pythagoras discovered that 
their sounds related to their weighs in whole-number ratios (NoN 
(108/123)). Besides the possible embellishment of social accounts, we do 
know the physical phenomenon describing this relationship to be true; that 
the Pythagorean school believed Mathematics to be the language not only of 
Science, but of nature itself; that ancient Greek Mathematicians were also 
obsessed with whole numbers and their ratios as expressions of everything 
natural and divine*[3:1], and, as extensively evidenced by scientific books 
from those times, that they had the tendency to understand and think 
through their matters in terms of ratios of like quantities (Mueller 
2006). Even Aristotle formulated his explanation of the essence of 
metaphor through proportions when he reasoned that "as old age is to life, 
so is evening to day"*[3:2].
~ 
 Keyboard instruments' players used to work hand-in-hand with tuners (some 
of them doubling roles) letting them know exactly the tuning required for 
a piece and musicians playing fretless instruments almost unconsciously 
adjust to the "right" pitch. Theorizing about the relationship between 
musical practice and the use of certain scales has been an engaging issue 
specially in the Western culture since ancient Pythagorean times, in which 
Aristoxenus questioned: "Are the cogitations of theorists as important as 
the observations of musicians themselves?" (Barbour 2004, 1) until the 
modern age in which most prominent scientists, engineers and musicians 
studied and devised plenty of scales and instruments (Benson 2006, V). 
Trying to best exploit our range of auditive perception and enrich the 
possibilities of musical instruments, 12-note scales were devised based on 
perfect fifths, which closely resembled the Pythagorean one and were 
common on keyboards in medieval times, but the one flaw of this system is 
that 12 perfect fifths do not precisely round off to an even octave. The 
Pythagorean scale was used for centuries until musical praxis engaged the 
consonance of major and minor thirds; ratio (5/4) and (6/5) respectively, 
as the basis for diatonic scales characterized by three sets of major 
triads starting within an octave; C-E-G, F-A-C and G-B-D'. Diatonic scales 
conditioned a change in the notion of musical key signature around which a 
melody gravitates. By the start of the Baroque period until at least the 
start of the 20th century, instead of a central tone the use of a central 
triad with the reinforcement of their intervallic patterns became 
prevalent (Janson et al 1970).
~ 

*[3:1] "The so-called Pythagoreans, who were the first to take up 
Mathematics, not only advanced this subject, but saturated with it, 
they fancied that the principles of Mathematics were the principles 
of all things". Aristotle, Metaphysics: I-5 

*[3:2] Aristotle, Poetics: XXI
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~ 
 Fig: Layout of keyboard with examples of tuning for the 7-note 
Pythagorean and diatonic 12-note scale
~ 
 Many scales for fixed-tone instruments based on the diatonic tuning in 
Renaissance music didn't totally solve the problem of being just optimally 
fixed for one or a few key signatures, which created consonance/tuning 
problems for ensembles. A workable, "socialized" trade-off prevailed with 
the equally-well tempered or chromatic scale, which distributed the 
dissonance by effectively flattening the 12-note musical scale into 
exactly equal scale steps with frequency ratios of 12th square of 2 ( 122
) (Schröder 1982).
~ 
 The Elements: The birth of theoretically objective scientific methodology
~ 
 Euclid's Elements are a prime case clearly showing the link between 
individual and collaborative consciousness. As part of the Greek cultural 
progress, even though they still didn't see Mathematics as a logically 
self-enclosed scientific discipline (they used to associate certain 
numbers with specific meanings and even related their practice with 
Theology); they realized the intrinsic principles and the epistemological 
value in the logically framing exercise of proving statements and 
presenting their interrelationship in form of a deductive corpus based on 
as few and simple as possible constructing devices and axiomatic 
principles.
~ 
 Trying to prove the 5th postulate (herewith degrading its axiomatic 
status) took more than two millennia of relentless pursuit of logical 
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perfection by generations of Mathematicians, who grounded in some subtle 
syntactic nuance, nonetheless genuine intuition; were "seeing" and 
"sensing" more through their logical reasoning than their eyes and plainly 
utilitarian geometric concerns, so noticing its disparate complexity not 
being in accord with its axiomatic status and trying to fix this logical 
wrinkle within the methodological machinery. Such was the obsession with 
this problem that Mathematicians of the stature of Gauss, who had himself 
pondered about the 5th postulate for more than three decades and not 
doubting its eventual solvability, hesitated publishing his own results, 
which directly challenged Kantian doctrines of space as innate subjective 
intuition in form of synthetic a-priori truths considering:
~ 
 "the concept of [Euclidean] space is by no means of empirical origin, but 
is an inevitable necessity of thought" (Kant 1781, pg {*}).
~ 
 Gauss, however, concedingly granting Arithmetic a purely a priori status, 
stated:
~ 
 "I am ever more convinced that the necessity of our geometry cannot be 
proved at least not by human reason for human reason. It is possible that 
in another lifetime we will arrive at other conclusions on the nature of 
space that we now have no access to. In the meantime we must not put 
geometry on a par with Arithmetic that exists purely a priori but rather 
with mechanics" (Rosenfeld 1988, 215)
~ 
 Some philosophers even mocked Mathematicians for such a tantalizingly 
timeless obsession*[3:3], since they considered fruitless the attempt to 
prove from "indirect concepts" that which is "directly evident from 
perception". The final solution of this conundrum brought about the 
discovery of other types of geometries describing spaces initially 
rejected for being "absolutely false" and "repugnant to the nature of 
straight lines" (Saccheri 1733). These new geometries were independently 
discovered also by Nikolai Lobachevsky (Lobachevsky (*)) and János Bolyai 
(Bolyai (*)).
~ 

Euclidean: non-Euclidean:

c² = a² + b²
Spherical: cos(c/R) = cos(a/R) x cos(b/R)

Hyperbolic: cosh(c/R) = cosh(a/R) x 
cosh(b/R)

~ 
 Table 3.c: Formulas for the distance between two points on a 2-
dimensional surface with curvature R. c is the "hypotenuse", a and b the 
"legs" of "right" triangles on that surface.
~ 
 Hilbert's (re-)axiomatization (Hilbert *), in which he wrote off the 
diagrammatic parts, disregards the epistemological value in The Elements' 
multi-encoding. If we consider the economy of constructing devices (~in 
the early books?~) manifested by the strict employment of only the so-
called Euclidean tools: unmarked straightedge to connect points with and 
prolong segments and 2 compasses to draw circles with a given center and a 
given radius , 

*[3:3] Schopenhauer, whose thinking even questioned Kant's, seemed to 
have had a visceral repulsion to such mathematical quests. (Schop. 
1819, II, xiii)
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 in their deductive tracks[1:1.55];

 we could see they were actually more like "writing" their geometric 
procedures under some algebraic grammar than doodling charts, and in that 
sense, contrary to scholars' opinions (Mueller *, 15-), I do see the style 
of The Elements as a definitely conscious adoption of an ontologically 
constructivist Philosophy. The textual discourse of The Elements may have 
had more of an explanatory, complementary payload than we would infer 
nowadays.
~ 

 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
~ 
 Our plain Euclidean geometry for which the so-called Pythagorean theorem 
applies can be derived from both the spherical and hyperbolic plane 
geometries for the case in which the curvature radius R is immensely 
greater than the triangle's sides and the mechanical version of the 
kinetic energy is just the special case of the relativistic formulation, 
when the velocity of an object is very much less than light. However the 
ways these more general formulations were discovered was not through 
improvements of measuring equipments and approximations, but systemic 
epistemological steps.
~ 
 By studying how the syntactic expression of the concept of kinetic energy 
developed, the unsuccessful trials to prove the parallel axiom (Klügel 
1763) and the various types of keyboards devised to satisfy the need for 
musical scales, one can see how the explicitly expressed syntactic 
realizations of concepts have changed along with their semantic 
groundings; how mistakes may be organic parts of cultural progress and 
even some kind of semiological, Darwinian-like survival of the fittest 
among the devices arranging musical scales; as well as how, given certain 
circumstances, the ones prevailed, which best embodied a certain degree of 
generality, to be then realized by cultural praxis.
~ 
~ 

~ 
 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

~ 
 Conclusion:
~ 
 Many researches acknowledge that consciousness has a special 
characteristic called its "hard problem" relating to our qualitative 
phenomenal experiences such a qualia and our perceptive sensoro-
psychological and responsive psycho-physical link, which won't be spelled 
out by physical elucidations.  Chalmers conjectured that an explanation of 
consciousness may need an "extra ingredient" (Chalmers, black 17). This 
study advances our rich semiosis as such. As Ilyenkov put it regarding the 
semiosis of valuation in commercial interchange:
~ 
 "To try and explain the ideal from the anatomical and physiological 
properties of the body of the brain is the same unfruitful whim as to try 
and explain the money form of the product of labour by the physico-
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chemical features of gold." (Ilyenkov 1977, p. 85)
~ 
 Materialism assumes physical descriptions of entities and processes to be 
their complete account. This theory questions the exclusivity of this 
principle by considering our conscious semiosis as natural, integral parts 
of our reality.
~ 
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