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Abstract: This contribution tentatively outlines the presumed conceptual duality between the issues
of incompleteness and incomprehensibility—The first being more formal in nature and able to be
declined in various ways until specified in the literature as theoretical incompleteness. This is theoretical
and not temporary, which is admissible and the completion prosecutable. As considered in the
literature, theoretical incompleteness refers to uncertainty principles in physics, incompleteness in
mathematics, oracles for the Turing Machine, logical openness as the multiplicity of models focusing on
coherence more than the optimum selections, fuzziness, quasiness, e.g., quasi-crystals, quasi-systems,
and quasi-periodicity, which are intended as the space of equivalences that allow for coherent
processes of emergence. The issue of incomprehensibility cannot be considered without reference
to an agent endowed with cognitive abilities. In this article, we consider incomprehensibility
as understood here as not generally scientifically explicable, i.e., with the available knowledge,
as such incomprehensibility may be temporary, pending theoretical and technological advances,
or deemed to be absolute as coincident with eventual definitive, theoretical non-explicability, and
incomprehensibility. We considered the theoretically incomprehensibility mostly in three main ways:
as the inexhaustibility of the multiplicity of constructivist reality as given by the theoretically
incomprehensible endless loop of incomprehensible-comprehensible, and by existential questions.
Moreover, theoretical incomprehensibility is intended as evidence of the logical openness of both the world and
of understanding itself. The role of theoretical incomprehensibility is intended as a source of theoretical
research issues such as paradoxes and paradigm shifts, where it is a matter of having cognitive
strategies and approaches to look for, cohabit, combine, and use comprehensibility and (theoretical)
incomprehensibility. The usefulness of imaginary numbers comes to mind. Can we support such
research for local, temporary, and theoretical incomprehensibility with suitable approaches such as
software tools, for instance, that simulate the logical frameworks of incomprehensibility? Is this a
step toward a kind of artificial creativity leading to paradigm shifts? The most significant novelty of the
article lies in the focus on the concept of theoretical incomprehensibility and distinguishing it from
incomprehensibility and considering different forms of understanding. It is a matter of identifying
strategies to act and coexist with the theoretically incomprehensible, to represent and use it, for example
when dealing with imaginary numbers and quantum contexts where classical comprehensibility is
theoretically impossible. Can we think of forms of non-classical understanding? In this article, these
topics are developed in conceptual and philosophical ways.

Keywords: comprehensibility; constructivism; emergence; incompleteness; incomprehensibility;
logical openness

1. Introduction

We first consider the issue introduced in the literature regarding theoretical incompleteness [1,2].
This refers to uncertainty principles in physics, incompleteness in mathematics, the necessity of oracles
for the Turing Machine, the logical openness in the context of the cybernetics of the second order
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(constructivist invention of models and cognitive reality), the concept of fuzziness and quasiness in physics
(when classical without referring to quantum physics), and approaches to model coherence in processes
of emergence within a context of equivalences.

The subject of incomprehensibility, the inability to give meaning, cannot be considered without
reference to an agent endowed with a cognitive system. A cognitive system is to be understood, in
short, as a system of interactions between and at different levels of cognitive activities, such as those
related to attention, perception, language, the affective and emotional sphere, memory, inferential
system, attribution of meaning, and to logical activity. In artificial systems, limited specific ‘cognitive’,
and mainly logical activities, are possible, including the ability to learn.

We thus refer to agents that are living [3,4], suitable to perform cognitive systems, and specifically
to human understanding [5]. However, for both types of systems, the incomprehensibility has a temporary
nature that is waiting to have subsequent, increased cognitive resources that are suitable to allow
understanding in case trained for Artificial Neural Networks (ANN). Additionally, incomprehensibility
may have an intrinsic nature whose insuperability as theoretical incompleteness represents the
guarantees for intrinsic and comprehensive logical openness intended as an unlimited number of degrees
of freedom when the system includes the environment (in principle independent), making the
system incomplete.

Theoretical incomprehensibility is intended as incompleteness, non-completability of understanding,
and as the divergence of local understandabilities establishing successions of scientific theories to be
considered not necessarily convergent to a final, exhaustive one. Theoretical incomprehensibility is
the expression of logical openness and introduced in the literature and in the article as a necessary
condition of the space of constructivist options for local understandability not improperly extendable in the
absolute (the poison in Eve’s apple).

Theoretical incompleteness and theoretical incomprehensibility are intended to correspond to
the freedom of becoming only partially regulable, decidable, and controllable within the conceptual
framework of the existence of laws (classical physics). It is a poor strategy to consider the world as
functioning in a framework of finite options while it emerges and collapses from quantum options.

The theoretical problem of our understanding is that it admits, includes, and is not only compatible,
but contemplates the completion of understanding. However, this assumption is inherently inconsistent.
Understanding would be a function of a final goal that does not exist, while there are many local goals
that are not only subsequent, but alternative and possibly increasing wider.

Theoretical incomprehensibility can be understood as a signal, a representation, a guarantee of
the intrinsic logical openness of the world, which is represented by the understanding of not being
always able to understand and that understanding is a strategy of limited validity. The understanding
of the theoretical incomprehensibility would bring antinomically to the completion, to the negation
of logical openness, and to the impossibility of comprehending understanding as constituted by the
cognitive unlimited dynamics of hypotheses, sequencings, and accumulations of possible alternatives.

In conceptual correspondence with the theoretical incompleteness of the emergence (intended as
a continuous, unpredictable, but coherent acquisition of multiple non-equivalent properties) of the
world and with the principles of uncertainty, theoretical incompleteness can be indicated by the logical
openness of understanding itself. An understanding that would admit itself to be closed and complete
would admit its own inconsistence with itself. Theoretical incomprehensibility should be intended as
an inexhaustible mechanism for the emergence and production of local, temporal inconsistencies leading
to paradigm shifts. This is also related to the power of cases of non-demonstrabilities for issues requiring
a paradigm shift, e.g., the Euclidean fifth postulate and the effectiveness of imaginary numbers. This is
related to the power of potentially inexhaustible non-demonstrable issues requiring and inducing
paradigm shifts. We should concentrate on and search for such issues, as well as invent approaches
(logical, experimental, computational, ... ) that are suitable, for instance, for recognizing, representing,
inventing, transposing, generalizing, simulating, and comparing facts of incomprehensibility such
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as paradoxes, unprovable obviousness, and postulated assumptions in logics, mathematics, physics,
linguistics (semantics), and philosophy.

Furthermore, existential questions are incompatible with any answers and then considered as
theoretically incomprehensible. The resulting cognitive strategy is to look for such incomprehensibilities
and develop frameworks that convert the current comprehensibility into incomprehensibilities in
a continuous constructivist theoretically incomprehensible endless loop. Thus, incomprehensibility
can be a source of theoretical research issues. Can we support such research for local, temporary
incomprehensibility with suitable software-based approaches, for instance, by simulating logical
frameworks of incomprehensibility? Is this a step toward a kind of artificial creativity? We will develop
these topics in conceptual and philosophical ways.

2. Incompleteness

The theme of incompleteness is not trivialized simply as a lack of completeness, for example, of
scientific theories [1] or as a negative property but is frequently used in science as a positive property
characterizing the complexity of phenomena.

For example, theoretical incompleteness [2] is closely related to the uncertainty principles in physics
whereby, in certain phenomena, the search for greater accuracy in knowing the value of a variable
implies a reduction in the knowledge of the value assumed by another. This is the measurement
of homologous components such as position and momentum. This is the well-known uncertainty
principle [6], first introduced in 1927 by Werner Heisenberg. Moreover, this principle can be considered
with the principle of complementarity introduced by Neils Bohr [7] in which the corpuscular and
undulatory aspects of a physical phenomenon cannot be observed simultaneously: the experimental
observation of one prevents the observation of the other.

Finally, from a generic point of view, the property of incompleteness may be partial, in other words,
refer only to aspects, a specific property, or to multiple properties. It may mean not yet complete, be
chronically incomplete and, in theory, not completable with a single approach or model, as in the case
of complexity for which multiple non-equivalent and variable models are required for the processes of
emergence, as considered by the DYnamic uSAge of Models (DYSAM) (see [8], pp. 64-75).

As for the processes of self-organization and emergence, they are assumed, in short, to possibly
occur within populations whose components are in interaction between them (a necessary, but not
a sufficient condition). We have interaction when the behavior of one influences that of the others.
These processes of collective interaction are considered to establish self-organization when the observer
detects regular and repetitive sequences of new properties that are acquired and not reducible to those of
the components. Examples include the repetitive behavior of a swarm around a light, a flock around a
pile of garbage, the formation of traffic queues, whirlpools of liquids, and spontaneous synchronizations
(applause, objects on vibrating surfaces, fireflies). These processes are considered to establish emergence
when the observer detects that sequences of new properties are not regular, not repetitive, but coherent.
Examples include collective behaviors such as markets, termite mounds, flocks, herds and swarms
that have variable and changeable shapes, density, and directions, but which acquire and maintain
coherence over time, scale invariance, and long-range correlations. The emerging properties are
dependent on the observer who decides the scaling (for example, the order of the magnitude of the
distance between the components of a collective behavior where the behavior can be undetectable
when the order of magnitude is very small or very large compared to the observer), on knowing
what to detect, and be compared over time, for example, the shapes and macroscopic dynamics of
general movements such as contraction, dilation, circularity, or linearity, and varying in density over
time [9-12].

Regarding DYSAM, we related this to the multiplicities of the characteristics and problems of
an emergent complex system such as a social problem that may be political and economic, an illness
that may have biochemical, organic, and psychological natures, and phase transition-like processes in
physics that may have classical and quantum natures.
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In the case of structural dynamics (a simple example of elementary dynamics of structures is given by
phase transitions changing the structures of matter) of processes of emergence, its hypothetical and
non-presumable completeness would instead represent a fact of closedness, denial of equivalences, and
of unpredictability in reality due, for example, to fluctuations (i.e., deviations of the current temporal
evolution from its average within a system subject to random forces).

We introduce below the theme of logical openness as opposed to logical closedness, where the states
assumed by the system-environment are in finite number and predetermined. More precisely, we
define a model as logically closed when:

1. A complete and formal description of the relationships between the model state variables
is available;

2. A complete and explicit description of the interactions between the system and its environment is
available; and

3. The knowledge of the preceding two points allows the deduction of all possible states that the
system can assume together with its structural characteristics.

For example, a simple temperature control system with a thermostat can be considered as logically
closed and complete because the influence of the environment is reduced to its possible temperature
variations to which the thermostat reacts.

A system is intended as logically open when there is a violation of at least one of the three points
above. Logical openness ([13-16], [17] (pp. 49-50), [18]) can be considered as an unlimited number of
the degrees of freedom when the system includes the environment (in principle independent), making
the system incomplete with regard to the environment and its influence (see Table 1).

Table 1. A schematic comparison between aspects of logically closed systems and logically open systems.

Logically Closed Systems Logically Open Systems
Deductive and inductive Deductive, inductive, and abductive
Avoids contradictions Use contradictions
Insensitive to context Context-sensitive
Does not change the rules, at most the parameters Change the Rules
Non-Flexible Changes its structure but maintains consistency
Does not learn Learn
Work on the basis of mono-strategies Work on the basis of multiple strategies, such as DYSAM *
Object-oriented Process-oriented

The observer is an integral part of the system and generator
of cognitive existence
Passive Active
Conceptual framework of objectivism Use of objectivism and constructivism

* DYnamic uSAge of Models (DYSAM).

Observer considered external, generator of relativism

In the case where the number of models is limited and stable, one could hypothetically take
them into account as a single complete approach independent of the circumscribed internal dynamics.
However, this hypothetical completeness is unrealistic for both the complex phenomena of emergence
with the acquisition of property, and for the constructivist recognition of new problems not posed
before, for new representations, and for the loop of cascades solutions—new problems.

These dynamics are addressed with the concept of abduction, introduced by Sanders Peirce, where
it is a matter of the invention of hypotheses [19]. This is in contrast, or in addition in the DYSAM-like
way, to the deduction and induction. The theme is related to creativity, as in the second order cybernetics,
when logical openness consists of moving from playing the same game with all of the associated
parametric variations admitted to playing and inventing another non-equivalent game [18].

Completeness is also incompatible with the settling of unique events (completeness is compatible
with repeatability) at certain levels of description (an approach does not have intrinsically unlimited
validity) and even with decisiveness. As introduced by Alan Turing, a problem is decidable if there is an
algorithm that produces the corresponding solution in a finite time for each instance of the input data.
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This is the concept of effective computability carried out by an abstract machine, i.e., the Turing Machine
(TM), a computer that is all computationally equivalent [20].

A problem is “undecidable” if there is no algorithm that produces the corresponding solution in a
finite time for each instance of the input data (equivalent to the fact that an algorithm cannot produce
the solution in a finite time). This concerns the non-reducibility to a procedure as a general property
based on incompleteness, since not only can there be no effective computational algorithms to solve
problems, but there can be phenomena that are not algorithmizable.

As for the first case, undecidability, a typical example is the classic halting problem for the Turing
Machine [20]. With great sensitivity, Turing himself wanted to introduce an issue of ‘completion” by
inserting an element of theoretical non-completability such as the concept of Oracle [21]. The Oracle
represents another logic, possibly incommensurable, that interferes and acts on that in use.

In this regard, in mathematical logic, Kurt Godel demonstrated two theorems on the incompleteness
of mathematics [22].

This result can be extended to any theory that can be recursively represented (using recursive
functions and predicates), and for which it is possible to arithmetize the syntax of the theory.
A generalization is that it is not possible to use a coherent system to demonstrate its own coherence.
Incompleteness concerns indecision as a characteristic of a particular problem, for example, the
non-theoretical availability of an algorithm that can answer questions about the problem.

Regarding the second case of the non-reducibility to a procedure, we consider that even in case
of availability of effective computational algorithms, the finite precision or finite memory (in case
for symbolic manipulation) implies theoretical incompleteness [23-25]. Moreover, another example
is given by the non-explicit, non-symbolic computation of Artificial Neural Networks (ANN), see,
for example, [26,27]. As is widely known, they are multi-layered weighted nets according to which the
computation is distributed. This processing is represented in a non-analytical way through weighted
connections (weights can change during the process) and levels. For this reason, the processing
is considered non-explicit and not analytically represented, which is why it is called sub-symbolic,
even if the program performing the ANN is an explicit algorithm. If we look instant per instant at
the calculation carried out by an ANN, the computation is incomprehensible, so we have to wait
for the final result. This also applies to other computational processes such as Cellular Automata.
The computation acquires property not formally prescribed like learning.

The objective of such machine learning [28] is that a machine is able to generalize from experience,
which is to induce. Furthermore, the architecture of the ANN is used in combination with various
approaches of a statistical and probabilistic nature for activities such as classification, clustering,
data mining, linguistic, profiling, recognition of patterns, and simulations. Otherwise, for entities
provided with cognitive systems at different levels of complexity (Homo Sapiens Sapiens are assumed
to have a level of greater complexity), learning is a question of dealing with situations in learning
modalities using various interrelated capacities such as emotional, inferential, linguistic, memorization,
perception, and representative abilities.

Particular classes of ANNSs, such as those with non-Turing computable weights, and
Recurrent-ANNs [29,30] show a non-Turing behavior for which the principles of hypercomputation [31,32].
Furthermore, several approaches for naturally-inspired computation [33] have been introduced.

A non-mathematical example of non-reducibility to a procedure concerns occupational safety [34],
which is not exhaustible by rules and regulations. In fact, rules and regulations cannot exhaust
and complete the cases to be treated as anomalous behaviors due to emotionality of any kind and
environmental fluctuations (the implementation of unique events such as combinations of the quantity
of gases and critical manner in chemical industries and the breakage of dynamic balances with collapses
in construction sites). In addition, we can consider the huge philosophical field concerning the
non-reducibility of morality to law.



Philosophies 2019, 4, 49 6 of 19

Let us consider at this point another example of incompleteness. In geometry, an axiom of order
introduced by David Hilbert states that if A and C are two points, then there is always at least one-point
B on the AC line, such that C is between A and B.

In scientific literature, multiple and dynamic incompleteness can be understood as expressed by
the concept of quasiness where examples include quasi-particles, quasi-electric fields, quasi-periodicity,
and quasicrystals, which are a particular solid form where atoms are arranged in a deterministic but
not repetitive structure that is not periodic as in the case of normal crystals, honeycombs, and hives.
Quasicrystals have quasi-periodic patterns for which the local arrangement of the material is fixed
and regular, but not periodic throughout the material, i.e., the property is incompletely respected in
multiple possible ways [35]. Quasi-systems [17] were also introduced.

We conclude this section by noting how the theoretical incompleteness is delineated as the
representation of the freedom of becoming,.

3. Incomprehensibility

The theme of incomprehensibility has several aspects. For example, it is possible to refer to the
cognitive impossibility or inability to attribute meaning (the impossibility sought in cryptography).

Incomprehensibility may regard the difficulty or impossibility of giving meaning to texts or
voicemails in unknown languages, or because they are incompletely available, as they are damaged or
mixed with interferences. Incomprehensibility may relate to poorly, incompletely, and contradictorily
presented issues and texts. In addition, incomprehensibility could relate to pathological situations
affecting cognitive processes. In the case of police investigations, incomprehensibility could then relate
to behaviors seemingly self-inflicted or meaningless to be deepened. Incomprehensibility may be,
moreover, due to mental pathologies.

In this section, we shift the theme in particular reference to the context of the non-understandability
of phenomena that can be considered scientifically such as relating to Nature and social systems
constituted by the living, and in particular, by Homo Sapiens Sapiens.

At this point, we consider that there are phenomena and propositions that are understandable
but inexplicable in correspondence to the fact that the domain of the understandable is broader than
that of the explainable. In turn, there are phenomena and propositions that are understandable
and explainable.

The domain of the inexplicable is therefore either partially contained in the domain of the
understandable and overlaps the domain of the incomprehensible.

Neglecting the case of unexplainable understandability, we limited ourselves here to considering
the case of comprehensibility, in short, as explicability with the conceptual tools available to the cognitive
device in use, or the brain in the biological reality of its body (more properly cognitive system and
mind as we will see below). Basically, we should be able to answer the question ‘why?’, and represent,
predict, and apply using logical inferences such as inferential processes and explanatory theories.
Therefore, we assumed here the simplified equivalence between comprehensibility and explicability,
understandable and explainable, as between incomprehensibility and inexplicability. Explicability
would coincide with the availability of symbolic answers to symbolic questions. This is not the case, for
example, for questions about complex phenomena and processes with multiplicities irreducible to each
other, as introduced above with DYSAM. It is matter of non zippability in formal representations such
as processes of emergence [26] and for representations and simulations carried out with sub-symbolic
devices, such as neural networks for which the behavior cannot be explained by reference to symbols
but is attributable to the connection weights and levels in a context of equivalences [36].

In this regard, we mention how in a traditional view, a model is better when it can explain more
with less, according to Chaitin’s compression is comprehension [37].

Compression as comprehension should be intended as the fact that the models, however, compress
more observations from natural phenomena in a reduced number of models [a]. Besides, empirical data
sets should be intended as algorithmically incompressible since individual data are determined partly
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by perturbations and causal factors irreducible to any pattern. Consequently, they exhibit maximal
algorithmic complexity, maximal entropy and zero redundancy and a string is algorithmically random
when it is incompressible.

Due to their perturbed nature, empirical data sets should be intended as algorithmically random
strings of digits [38,39].

Moreover, we can consider understandability as achieved when someone understands and we can
transfer the understood, we know that there is someone who has understood, even if not everyone is
able to do so.

However, there may be various, equivalent and non-equivalent ways of understanding what is
believed to be the explicative why. The explication can be given by an explanation, by a falsifiable
scientific theory, by the fact that we did not perform a ritual correctly, that we have not prayed well,
because of astral influences, because of default destiny, etc.

We specify that incomprehensibility is understood here as not general scientific explicability,
i.e., with the available knowledge. Incomprehensibility may be temporary, pending theoretical and
technological advances, or deemed to be absolute as coincident with eventual definitive non-explicability.
Can we prove or demonstrate non-explicability such as non-completeness? Or can it be taken as
admissible anyway? In the case of definitive non-explicability, the process of local comprehensibility
does not converge to complete comprehensibility, but diverges in theoretical incomprehensibility (see
Section 3), absolute incomprehensiveness. The comprehensibility of the incomprehensibility would be, in its
‘complete’ representation, at least as a limit, as denial, incommensurability, different cardinality, other
than the understandable, as imaginariness (imaginary numbers, which are widely used and effective,
come to mind), while the non-understandability of the incomprehensible would be in its intractability and
theoretical non-representability and irreducibility to the variation of the understandable, as its negation.

As mentioned below, the ability to understand can be reductively understood as a property of
the available knowledge and of the cognitive device in use (for example, the property of neural and
reticular complexity of the brain understood as necessary for the cognitive system and the mind).
For example, mechanics was first thought to explain the world, then thermodynamics, then physics,
followed by electromagnetism and then quantum field theory. Are we done?

We can understand that we have not understood until we understand that we cannot understand,
that namely the strategy of understanding does not apply in absolute (for animals, we would say that by
trying to eat, they can understand that not everything is edible). After all, it would mainly involve—In
a simplistic view—The activity of an organ like the brain.

Other organs have other activities. Should the brain be extended (even artificially)? Have we
missed other organs? Do we need an evolutionary leap?

Or perhaps the current understanding would have no limits and it is only a question of increasing
more and more (is it a matter of increments converging to complete understanding?) the understood?

Many species have a brain that is used for their role in nature (surviving by seeking food,
reproducing, defending, seeking the best environment—Migrations and lethargy—etc.).

The theme of comprehensibility (and incomprehensibility) is not only conjugated with the
theoretical resources used and abductively increasable, but also with the device biologically used for
now—The brain and the mind capable of developing and using cognitive resources adapted to it.

In fact, as considered by the cognitive sciences [40-42], the emerging dynamic system of cognitive
processes, the mind, does not coincide and cannot be reduced and simplified to the brain (mentioned in
the immense literature [43]) even if as an inferential device is generally considered crucially necessary
and capable of studying itself.

Computationalism and its derivatives are outdated approaches replaced by considering the cognitive
system and its hosting body from which there is an emergence of the mind ([8], pp. 387-405).

Related issues that are not discussed here include artificial, collective, networked intelligence and
the artificial mind.
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The discourse then becomes more complicated when evaluating the availability of self-consciousness
without considering that the brain has its own evolutionary history and local properties such as aging,
the context, the learned, and the health of its body when considering the number of neurons and their
network, see, for example, [44].

The extent of the species” understanding appears to be an improper use, at our peril (the fact of
Eve). However, comprehensibility is neither necessary nor sufficient to act in the world.

Comprehensibility—Explicability is however intrinsically insufficient in that it has a provisional and
local nature of being incapable of explaining new, subsequent problems (generated, for example, by side
effects of uses, understood or not, such as pollution, medicines, and exposure to previously unknown
radiation), or that had not been previously considered (for example, gravitation, electromagnetism,
and radiation).

Explicability is local as it relates to questions that we can consider that change over time without
presumption of converging to another ideally definitive, assumed as existing and attainable.

Local incomprehensibility, i.e., temporary, would be due to knowledge not yet available. However,
understand that something is incomprehensible seems to be an oxymoron. We understand that a
door is closed because we know that the doors can be opened. This does not imply that all doors can
be opened.

Hypothetically we might aspire to a completely understood world. A world characterized by the
theoretical completeness of the explained.

The fact is that the world and its emergent becoming are incompatible with the completeness that
would explain it as reduced within the limits of the comprehensibility of our thinkability.

Facts of incomprehensibility represent guarantees that this collapse on the completeness cannot
happen. The world remains theoretically more than we, even cognitively, are. It is logically open and
logically non-closable (see the concept of logical openness introduced above).

The theoretical problem of our understanding is that it admits, includes, and is not only compatible,
but also contemplates its completion. This is, however, inherently inconsistent. This would imply that
the world runs according to a final goal that does not exist, whereas there are many local goals that
are not necessarily succeeding in a unique way, as well as convergent goals. This somehow seems
to correspond to the deterministic illusion of believing that the more we go into detail, the more we
approach the effective final knowledge (the last particles of matter. . .).

However, the development of science and technology provides this sensation. What reaction
would Bach have to hearing his own music coming from a box?

Understanding and explicability would be inherently local and not global and would not exhaust
the size of the world. Understanding is effective for our species, for the interest of species, and allows
us to anticipate and design.

One is amazed at the comprehensibility of the world. It is like being surprised that a mother and
child speak the same language. We are part of the world and understanding it is our way of belonging to it.

Indeed, the species-mission of our subspecies, Homo Sapiens Sapiens [45,46], might just be to
understand to act. Understanding would have the same nature as the ability to know how to fly for
birds and pollinate for bees without presumption.

Understanding has been discussed in a thoughtful, founding manner, for example as “understanding
understanding” in [47]. However, it may also be sufficient for understanding not only for there to
be anything else, but also for there to be incomprehensibility, or something incommensurable, of a
different cardinality (in mathematics, and in particular in set theory, Cantor’s theorem states that given
a collection of any cardinality—Number of elements—There is always a greater set of cardinalities).

A comprehensible aspect of incomprehensibility concerns the limits of the explanatory power
of theories and models when they are inadequate and ineffective in the face of certain problems.
The possibility of increasing understanding begins with the understanding that something is, at
present, incomprehensible.
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Paraphrasing Von Foerster [47], there are no anomalies in the environment. If a given phenomenon
seems strange and incomprehensible, it is intended for the theoretical framework to be used to
understand this phenomenon as inadequate. This requires inventing new conceptual frameworks,
explanatory theories, and approaches within the cognitive process of the reformulation of the
interpretative model named abduction (see above) as its purpose is to “normalize” anomalies [48,49].

For example, phenomena considered in the domain of electromagnetism were incomprehensible
for thermodynamics. Recognizing and considering them as incomprehensible has made the theory of
electromagnetism possible. We will not address the aspect of incompleteness of scientific theories (see, for
example, [50]), which refer to the incompleteness of mathematics, as introduced above.

This process of reformulation, abduction, could be understood to have a final limit of convergence
or could be intended as being always, repetitively applicable, mathematically ad infinitum.

The correspondence between non-computability as the unavailability of an effective computational
algorithm (a Turing Machine as introduced above) and not comprehensibility as the non-availability of
theories of opportune explanatory power comes to mind. Is it possible to think of correspondence
between hypercomputation (see above) and a hypothetical hypercomprehensibility, all to be ideated, for
example, by postulating the cumulative applicability at the infinity of abductive approaches?

Examples of conceptual correspondence of jumps of cardinality with regard to comprehensibility,
that is to say hypercomprehensibility, are given by current theories which presume significant distances
from a classical understanding of the universe such as the string theory [51]. We also mention quantum
theories such as quantum field theory [52,53] where in place of the objects, there are fields [54],
everything is connected through the entanglement [55], and no classical iterations are necessary as
they are properties of the quantum vacuum. It is the quantum void that gives properties to matter as
being always connected—Entangled—not being the void lack of matter [56]. Wave-particle duality was
introduced by Louis De Broglie, redefined and developed, for example, in [57-59] as quasi-particles
(called magnon) that share traditional particle properties with the exception of localization [60], and
the time as imaginary in the statistical theory of fields [61], just to mention a few deviations from the
classical understanding (see also [17], pp. 221-248).

In the constructivist vision (see above), experiments are intended as questions to nature responding
by making them happen. There are no answers without questions. However, events can turn into
answers if we find the appropriate questions. Nature is not a huge mine to be dug and potentially
exhausted with cognitive facts (theories, experiments, and technological resources), rather, it is available
to be explored through the abductive invention of questions in multiple and non-equivalent ways (in
finite or infinite numbers, as for the theoretical incomprehensibility introduced below).

Local incomprehensibility, or limited understandability, could thus be an abductive engine for the
development of more powerful successive comprehensibility.

We will limit ourselves to considering issues that can then be elaborated from various points of
view in future research.

3.1. Theoretical Incomprehensibility

The theme of the intrinsic, absolute, or theoretical incomprehensibility above-mentioned as considered
in correspondence with the theoretical incompleteness, is not very popular in the literature if not
implicitly and sporadically regarding, for example, psychiatric or theological issues (with divisions on
the admissibility of theology itself. This is also because it seems to represent intrinsically arid territories
for research and without the prospect of applicability of some interest. As we have said, the research
on theoretical incomprehensibility seems to be an oxymoron.

For instance, madness was considered as a fact of strangeness, otherness, incomprehensibility
and irrationality. See, for instance, Michael Foucault [62].

We have seen how incompleteness relates to understood properties of the becoming and its
representations. Itis also a property of the thinkable and thought, as we have seen for the incompleteness
of mathematics. This relates to the relationship between the incompleteness and the consistency of
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the thinkable (its autonomous property?) which, for example, rejects theoretical approaches aimed at
demonstrating errors such as attempts to prove the absurdity of the fifth postulated in Euclidian
geometry [63,64]. How can we interpret, for instance, the non-comprehension of the distribution of
prime numbers, which is combined with their use for cryptography [65]? What is this impossibility
supposed to mean? Another interesting research issue in Systemics relates to conceptually replacing
the interaction-based mechanism among the constituent elements when dealing with collective systems
whose number of elements tends to potentially be infinite (analytically intractable).

This incomprehensibility concerns mainly the becoming and not, as expected, the thinkable, or
the thought being the incomprehensibility of the thought hardly permissible if not for pathological
cases, as in the fact of madness.

The issue of incomprehensibility has, however, a profound interdisciplinary nature involving
scientific issues such as logics, mathematics, physics, neuroscience and mind, philosophy of science,
and anthropology. We can think of a science of understanding irreducible to neurology and given
by cognitive sciences (see, for example, the fundamental [42]). However, with regard to irreducibility,
everything has to happen in some way, even if the way by which it happens is other than what happens (event).
The ‘modality”’ recognizable at the level of representation used by the observer can concern the becoming
of phenomena and processes possibly equivalent for the establishment, settling, and emergence of the
event. Here, we consider the presumption of the existence (not necessarily re-constructible backwards)
of the processes, in some cases possibly equivalent, which led to an event.

We refer to the way of becoming as an emergence that is other from what emerges from [35], and also for
thinking and understanding when incomprehensibilities and non-demonstrabilities open the way to
paradigm shifts.

Considering the ability to understand of not understanding (recognition of the ineffectiveness of
models and cognitive approaches in use) and the ability to understand of being not able to understand
(theoretical incomprehensibility) as the understanding manifests itself as an inadequate strategy. In the
first case, it is a matter of formulating new questions whereby the space of answers currently empty is
conceptually refillable, while in the second case, the space of answers is not conceptually refillable
with admissible answers.

If the conceptual category of incomprehensibility is permissible, it can therefore only be declined as
local, provisional, or it could also be theoretical like, for example, understandability of the inadequacy
of understanding. What is the point? What usefulness does it have?

Once more, this can be applied to imaginary numbers, which are very useful and extremely
usable. We might think of strategies other than understanding when dealing with incomprehensible
facts. Of course, we have to give them the statute of being theoretically incomprehensible and not
temporarily by using surrogates, understandable simplifications, and other reductions.

An example of facts of incomprehensibility that are inadequate for the application of scientific
explanatory theories is artistic productions, for which to understand is a limited strategy, ineffective and
inadequate, if not a form of reductionism, and the practices of the religions established to determine
and regulate the alleged reality beyond earthly life. Human beings have always conducted practices,
ceremonies, and built places to do something in the face of the enormous incomprehensibility of death.
We celebrate in front of this incomprehensibility.

The deception of comprehensibility consists in its alleged lack of limits, in its alleged absolute
generalizability. The poison in Eve’s apple lies in this and not in the local use, of the resource of our
species, the brain (a more complex organ than in other species) and the emergent mind.

We previously introduced the concept of logical openness, which can be understandable, for
example, as the ability to change a game, invent new games, i.e., new models according to which to
act and understand, through abduction and learning. This is the approach of not to iterating and not
insisting on using the same approach (always playing chess, always explaining something with the
same model in use, e.g., everything as thermodynamic phenomena, as phenomena to be optimized,
...), which in turn leads to at least two alternative approaches.
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The first approach is that the world is understood cognitively as multidimensional and
indeterminate and becomes determined in the act of knowing, that is, the knowledge in use must
be dynamically interdisciplinary whereby the same problem, a same reality (recognized as such) has
representations, properties, and multiple non-equivalent characteristics irreducible to each other.

This reference is to Constructivism and Invention of Reality [66]. The configurations considered
by research are unavoidably constructivist [67-70], created by the observer, the generator of cognitive
reality, rather than of relativism, as introduced by De Finetti (see Galavotti [71]). The cognitive strategy
expressed by cognitivism is well expressed through the distinction between: (1) trying to understand
how something really is, and (2) how it is more effective to think that something is (which model to
adopt).

Note that the first case (the existence of objective reality independent from the observer) is a
particular case of the latter. There is not one single excellent explanation. An infant uses the five senses,
irreducible to each other, to learn how to use them coherently, not to choose the best one.

Another example is when the problems and the solutions of a representation are also usable for
another. This is the case with equations and models used in a discipline and then used in another by
changing the meaning of the variables, of the conversion of a military problem into an economical one,
an algebraic problem into a geometrical one, or teaching a discipline by referring to another (explaining
history through geography, urban planning), the strategy of exchanging roles, for example, when
dealing with couple problems, one is asked to represent the motivations of the other.

The central point is that it is possible to increase the number of representations and disciplines used,
but the resulting multiple and dynamic representation is not to be theoretically considered as exhaustive
or complete. This is comparable to the misunderstanding that the increase in the data and information
available involves an increment of knowledge and bearing to the paradox of Big Data [72]. The data
are not convergent to the explanation and the knowledge (the poor idea was to make knowledge
in production by quantitative increases of data). The underlying idea was that the availability of a
large amount of data that could be increased at will would have led to the possibility of selecting,
characterizing, and clustering data by data-driven approaches through concordances, correlations,
correspondences, interrelationships, and statistics towards theory-less knowledge. The reference is to
cases of knowledge produced without searching and availability of theories but, instead, by using
concordances and correspondences [73,74].

A second possible approach is to assume that we should consider the meta-properties of the
representations, of the explanations, namely, that we consider representations of representations and
properties of properties.

This relates to the thematic of meta-structures (when the structures of interaction between elements
are variable, as in collective behaviors of swarms and flocks the interactions (see above), take place
considering, for example, the distance, altitude, speed, direction, and variable temporal duration) in
which the representation of the collective behaviors is undertaken by using appropriate properties
of the clusters of elements and not by considering single separated elements as structured by fixed,
invariable interactions and representation that this later is treatable at the most statistically, but not
analytically [10,75].

We depart from exhaustiveness, but we accept and use fuzziness [76], incompleteness of the
explanations [2] and sloppiness of the models [77], i.e., models with many parameters of fitting,
generally more than five, are intended as sloppy. These models are “poorly constrained” and “poorly
conditioned” because it is difficult to use the experimental data to understand what their parameters
are. We are interested in properties, recurring or not, possible equivalences, possible combinations,
topological forms [78], and distributions of their multiplicity. This reasoning is outlined through
analogies and metaphors.

We see aspects of incompleteness in comprehensibility. Sequences of incomplete comprehensibility
are not necessarily convergent to comprehensibility, or hypothetically complete. A state of completed
understanding is not plausible even for the dynamics of a world where solutions generate new
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problems and where the strategy of resolving concerns areas with reduced complexity, with complexity
to be managed rather than to be solved [35]. Complex phenomena as collective behaviors such as traffic
signals and vehicles, properties of financial and biological phenomena, e.g., health, should be assumed
to be oriented rather than decided or regulated.

3.2. Theoretical Incomprehensibility of the Loop ‘Comprehensible—Incomprehensible” Approaches

Asincompleteness is at least a space of equivalences within which there is freedom for the becoming
of the processes of emergence, the theoretical incompleteness of the space of comprehensibility can
be intended as the property of the space of freedom for multiple understandings. The space of
explanations would be incomplete as logically open.

Theoretical incomprehensibility as an expression of the logical openness, can be understood as a
necessary condition for local understandabilities not inappropriately extensible or generalizable.

Furthermore, understandability is usually combined with eligibility with respect to the rules of the
world (assumed, however, as objectivist and not constructivist), in essence, with respect to the so-called
laws of classical physics, which are considered as objectively immutable, existing as a characteristic
of the world to be discovered (as if they were covered, as opposed to constructivism considered as
generated). Only what is explicable would be admissible. Tautologically, in the vision of classical
physics, what is permissible would be understandable and explicable, discoverable. The concept of
eligibility has acquired a tremendous increase in degrees of freedom with quantum physics.

Where does this reasoning based on theoretical incomprehensibility take us? To skepticism?
To opening the door to unlawful explanations, authorized neither by science nor by efficacy? Should we
resign ourselves to our corner of local validity?

The fact is that by now, we understand that understanding is incompletable, and that the
understood is incomplete.

The incompleteness allows scientific declinations that refine and specify our knowledge by
extending usability.

Theoretical incomprehensibility can mostly be considered in the three following ways.

In the first case, theoretical incomprehensibility is combined with the inexhaustibility and
incompleteness of the multiplicity of constructivist reality when we invent a way to think of something
in a continuous loop of usages of objectivism—constructivism. A central point is that it is possible to
increase the number of representations and disciplines that will be used, but the resulting multiple
and dynamic representation is not to be theoretically considered as non-exhaustive. We can consider
postulating the cumulative applicability at the infinity of the abductive approaches. This is well
expressed by logical openness considering coherent usages of resources rather than the selection of the
best or optimum one.

In the second case, theoretical incomprehensibility is considered related to the problems
of incompleteness in science, such as phenomena for which the principles of uncertainty and of
complementarity apply. In a sort of conceptual correspondence with the principles of uncertainty;,
the theoretical incompleteness would be indicated by the logical openness of the understanding itself.
An understanding that would admit itself as closed and complete would admit its own inconsistence
with itself. Theoretical incomprehensibility should be intended as an inexhaustible mechanism for the
production of local and temporal inconsistencies leading to paradigm shifts. This is related to the
power of potentially inexhaustible non-demonstrable issues requiring and inducing paradigm shifts.
We should concentrate on approaches (logical, experimental, computational, ... ) suitable, for instance,
to recognize, invent, represent, transpose, generalize, simulate, and compare facts of incomprehensibility,
such as paradoxes, inconsistencies, unprovable obviousness taken for granted, postulated assumptions,
and violations. Incomprehensibility is also a source of theoretical research issues. The purpose is to
normalize them within completely different conceptual frameworks. The cognitive strategy is to look
for such incomprehensibilities and make frameworks that convert the current comprehensibility into
incomprehensibilities in a continuous theoretically incomprehensible endless loop.
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For the previous two cases, we provide epistemological examples for which algorithms can be
written. However, we may also consider the second-order or recursive theoretical incomprehensibility
as a powerful hermeneutic tool in support of a “science of understanding”. With reference to the
concepts mentioned above, we are supposed to deal with incompressibility [79].

In the third case, theoretical incomprehensibility seems, moreover, to also relate to existential
questions, as outlined below. Many such questions remain unanswered because they are incompatible
with an answer and with the answering itself. There are no admissible answers in principle. Human beings
have always conducted practices, ceremonies, and built places to do something in the face of the
enormous incomprehensibility of death. We celebrate in front of this incomprehensibility.

In Table 2, we present the three key-points of theoretical incomprehensibility, summarizing the
discussion introduced and proposing approaches.

Table 2. Three fundamental types of theoretical incomprehensibility.

The theoretically incomprehensibility of inexhaustibility of the multiplicity of constructivist reality

The theoretically incomprehensible endless loop
Incomprehensible-comprehensible and incompressibility

The theoretically incomprehensibility of existential questions

We extensively discussed the first two points considered in the Table 2. With reference to the last
point, existential questions are of the following type.

What is the purpose of life? Is there anyone who cares about us? Why is Nature an attentive
mother to the species, but a stepmother insensitive to individuals (in fact, on different time scales, it is
also the stepmother of the species in the sense that it makes them extinguish)?

What is the answer to the question of what happens after death? What is hidden behind the reference
to destiny (being at the wrong place at the wrong time has in fact non-zero probability)?

Do such questions have meaning? Do they have a level of understandability and meaningfulness
adequate to be answered?

These are existential questions, incommensurable with rational answers, theoretically
incomprehensible, as the wondering the weight of a thought and the color of a taste. The space of
possible answers is cognitively void, with only the availability of hypotheses. In answering these
questions, the abduction is not subject to any kind of empirical verification, so they remain hypotheses.

However, in the face of such incommensurability, we mention the cognitive process of making
illations, as introduced by John Henry Newman [80].

The certainty reached by a convergence of probabilities is also called natural inference. This
certainty is recognized as linked to the action of an “illative sense”, a subject to which the entire chapter
XI of the book [80] is dedicated. The author writes that it is the mind that reasons, and that controls its
own reasonings, not any technical apparatus of words and propositions. This power of judging and
concluding, in its perfection, is called the Illative Sense [81].

The Illative Sense operates not by virtue of education or ability for formal reasoning, but by virtue of
natural experience and maturity, based on the practice and context of previously acquired knowledge.

The personal dimension and personal value of the illative sense are clear.

We all are supposed to have an illative sense, a faculty of theoretical reasoning that judges the
validity of inferences.

This specifies other aspects of the theoretically incomprehensible, which can be terrifying for
those seeking only answers or the syntax of becoming.

Additionally, where does the door overlook? On the brink? In the dark? These questions have
always been handled as sources of inspiration and remain unresolved.

This brings to mind the era when intelligence was intended as the ability to solve problems and
avoid errors—The era of Good Old-Fashioned Artificial Intelligence (GOFAI) dedicated to manipulating
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symbols [18] —While in the era of the paradigm of complexity, this is a question of learning, managing,
and orienting the emergence of becoming rather than deciding or designing it and using it rather than
just avoiding ‘mistakes’ [82]. It is matter of allowing software programs and algorithms to become
autonomous and acquire properties such as learning, as introduced above for ANN.

Even in the face of possible artificial extensions of understanding (cognitive prostheses, for example,
so-called augmented reality, are intended to allow us to act in the incomprehensible), we could presumably
have extensions and not categorical jumps.

The possibility is always open to using strategies of the theoretically incomprehensible (e.g., avoid,
combine, induce, reduce, replicate, and represent the theoretically incomprehensible).

One should look for this incomprehensibility and not only stumble into it, but consider it
when unavoidable.

Hypothetical researches on theoretical incomprehensibility should not only look for cases, but
also invent cases in logics, mathematics, physics, linguistics (semantics), and philosophy.

A great cognitive window is provided by the ability to learn, adapt, and act by cohabiting with
the theoretically incomprehensible, represent, use, and make it happen, act by analogies and use the
body-brain-mind as a ‘synthesizer and decision maker’ for sensations and intuitions.

Presumably, there is a need for continuous coexistence between the understandable and the
incomprehensible, being the second combination of local incomprehensibility (temporary, for example,
use without understanding) and becoming of events with properties that have a nature of absolute
incomprehensibility, like in the points considered in Table 2. We are responsible for the use of the
understandable and the not understandable.

Regarding life, even for understanding, can we presume the existence of other forms of
comprehension? Would we recognize a life different from the present biological one? Would we
recognize an extra-terrestrial life? Are there other forms of understanding? The presumption that
everything is exhausted from our properties recalls geocentric theory. However, science has been able
to overcome it. Is it permissible (in this case, no permission is required from anyone) for science to
overcome itself?

4. Conclusions

Theoretical incomprehensibility is not the funeral of knowledge, but its context, which gives
meaning. Theoretical incomprehensibility is not reduced to non-understandability, but outlines another
from the understanding. It can be considered as a logically open space.

Theoretical incomprehensibility is intended as a signal, a representation, and a guarantee of the
intrinsic logical openness of the world. The world emerges more than it functions or works.

Theoretical incomprehensibility corresponds to the incompleteness of the emergence of the
world and is expressed by its non-exhaustibility, the non-finiteness of local understandabilities,
non-improperly extendable in the absolute. Global comprehensibility for the great Laplace machine
was the resulting, definitive sum of local understandabilities that are reflexively valid. This is related to
the power of potentially inexhaustible non-demonstrable issues requiring and inducing paradigm shifts

In a manner of antinomic nature, the understanding of theoretical incomprehensibility would be a
negation of the logical openness, which is the impossibility of understanding intended as the dynamics
of hypotheses, sequencings, and accumulations.

An understanding that admits itself as closed and complete would be inconsistent with itself, as
it would admit its exhaustibility. Openness and non-exhaustibility are instead assumed in the face
of the unnecessary conceptual limitation of abduction, of the possibility of acquiring new levels of
description, of the establishment of new problems as a consequence of the dynamics of becoming
(for example, due in our age to technological growth and environmental changes), of the existence of
unresolved problems for disciplines like mathematics and physics, and of the infiniteness in the issues,
opening the scenario to paradigms shifts.
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The inherent deception of comprehensibility consists in its alleged lack of limits and in its alleged
absolute generalizability. The poison in Eve’s apple lies in this and not in the local use and resource of
our species.

In conceptual correspondence with the principles of uncertainty, theoretical incomprehensibility would
be indicated by the logical openness of the understanding itself, an understanding that would admit itself as
closed and complete would admit its own inconsistence with itself. The theoretical incomprehensibility
should be intended as an inexhaustible mechanism for the production of local and temporal inconsistencies
leading to paradigm shifts. This is related to the power of cases of non-demonstrabilities for issues
requiring a paradigm shift. We should concentrate on approaches (logical, experimental, computational,
... ) suitable, for instance, to recognize, represent, transpose, generalize, simulate, and compare facts
of incomprehensibility such as paradoxes, unprovable obviousness, and postulated assumptions.

Hypothetical researches on theoretical incomprehensibility should not only look for cases, but
even invent cases in logics, mathematics, physics, linguistics (semantics), and philosophy.

The cognitive strategy is to look for such incomprehensibilities and make frameworks suitable
to convert the current comprehensibility into incomprehensibilities in a continuous theoretically
incomprehensible endless loop. Theoretical incomprehensibility would then be a source of theoretical
research issues.

The interest focuses on the possibility of generating new non-equivalent approaches, paradigm
shifts, and paradoxes.

Can we support such research with suitable software, for instance by simulating logical frameworks
of incomprehensibility? Is this a step toward a kind of artificial creativity?

Dealing with theoretical incomprehensibility is a matter of the inventive use of strategies and
cognitive strategies indirectly, in nonlinear correspondence or interfaced with classical understanding.
Theoretical incomprehensibility is a subject of possible interest for philosophers, systems scientists
modelling processes of emergent acquisition of unexpected, non-equivalent, properties, model builders
and social systems designers dealing with the creativity and unexpectedness of complexity, and
educators introducing students to the ineffectiveness of using pre-complexity approaches [83] to deal
with the post-industrial society [84-88].

The purpose was to facilitate and induce possible conceptual breakthroughs in philosophy
and social sciences in hypothetical correspondence to science with quantum physics, complexity,
computational sciences, and artificial intelligence.

Theoretical incomprehensibility is intended as a sign, an index of dominant logical openness.

The most significant novelty of the article lies in the focus of the concept of theoretical
incomprehensibility, in distinguishing it from the incomprehensibility and the consideration of different
forms of understanding. Moreover, theoretical incomprehensibility is detected as a manifestation
and a guarantee of incompleteness of the crucial logical openness, for example, for aspects such as
non-decidability, principles of uncertainty, non-computable uncertainty, non-complete, non-explicit
and non-univocal modelling for the use of non-equivalent models when dealing with complexity by
the Dynamic Usage of Models (DYSAM).

Theoretical incomprehensibility is a property of the inexhaustibility of the multiplicity of a
constructivist reality, and of the inexhaustibility of the incomprehensible-comprehensible sequences.
It presents itself as a subject for philosophical investigation to detect the limits of understanding and to
consider them as a property of understanding itself.

Theoretical incomprehensibility is a matter of identifying strategies to act and coexist with the
theoretically incomprehensible, to represent and use it, for example, when dealing with imaginary
numbers and quantum contexts where classical comprehensibility is theoretically impossible.

Such cases, uses and strategies can in turn be represented and simulated in suitable contexts of Al
Can we think of forms of non-classical understanding?



Philosophies 2019, 4, 49 16 of 19

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

10.
11.

12.

13.
14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

Carrier, M. The Completeness of Scientific Theories; Kluwer Academic Publisher: Dordrecht, The Netherlands, 1994.
Minati, G. Knowledge to Manage the Knowledge Society: The Concept of Theoretical Incompleteness.
Systems 2016, 4, 26. [CrossRef]

Maturana, H.R.; Varela, F. Autopoiesis and Cognition: The Realization of the Living; Reidel: Dordrecht,
The Netherlands, 1980.

Varela, F.; Maturana, H.R.; Uribe, R. Autopoiesis: The organization of living systems, its characterization and
a model. BioSysterms 1974, 5, 187-196. [CrossRef]

Maturana, H.R.; Varela, F. The Tree of Knowledge: The Biological Roots of Human Understanding; Shambhala:
Boston, MA, USA, 1992.

Heisenberg, W. Physics and Beyond; Harper & Row: New York, NY, USA, 1971.

Bohr, N. The Quantum Postulate and the Recent Development of Atomic Theory. Nature 1928, 121, 580-590.
[CrossRef]

Minati, G.; Pessa, E. Collective Beings; Springer: New York, NY, USA, 2006.

De Wolf, T.; Holvoet, T. Emergence Versus Self Organisation: Different Concepts but Promising
when Combined. In Engineering Self-Organising Systems: Methodologies and Applications; Brueckner, S.A.,
Di Marzo Serugendo, G., Karageorgos, A., Eds.; Springer: New York, NY, USA, 2005; pp. 1-15.

Minati, G.; Licata, I. Emergence as Mesoscopic Coherence. Systems 2013, 1, 50-65. [CrossRef]

Sawyer, RK. Social Emergence: Societies as Complex Systems; Cambridge University Press: Cambridge,
UK, 2005.

Vicsek, T.; Zafeiris, A. Collective motion. Phys. Rep. 2012, 517, 71-140. [CrossRef]

Licata, I. Logical openness in cognitive models. Epistemologia 2008, 31, 177-191.

Licata, I. Seeing by models: Vision as adaptive epistemology. In Methods, Models, Simulations and Approaches
towards a General Theory of Change; Minati, G., Abram, M., Pessa, E., Eds.; World Scientific: Singapore, 2012;
pp. 385-400.

Licata, I.; Minati, G. Creativity as Cognitive design-The case of mesoscopic variables in Meta-Structures.
In Creativity: Fostering, Measuring and Contexts; Corrigan, A.M., Ed.; Nova Publishers: New York, NY,
USA, 2010.

Minati, G.; Penna, M.P; Pessa, E. Thermodynamic and Logical Openness in General Systems. Syst. Res.
Behav. Sci. 1998, 15, 131-145. [CrossRef]

Minati, G.; Pessa, E. From Collective Beings to Quasi-Systems; Springer: New York, NY, USA, 2018.

Von Foerster, H. Cybernetics of Cybernetics. In Communication and Control in Society; Krippendorff, K., Ed.;
Gordon and Breach: New York, NY, USA, 1979; pp. 5-8.

Magnani, L. Abduction, Reason and Science: Processes of Discovery and Explanation; Springer: New York, NY,
USA, 2001.

Turing, A.M. On computable numbers, with an application to the Entscheidungsproblem. Proc. Lond.
Math. Soc. 1936, 42, 230-265.

Soare, R.I. Turing oracle machines, online computing, and three displacements in computability theory.
Ann. Pure Appl. Log. 2009, 160, 368-399. [CrossRef]

Godel, K. On Formally Undecidable Propositions of Principia Mathematica and Related Systems; Dover Publications
Inc.: Mineola, NY, USA, 1962.

Nepomuceno, E.G.; Perc, M. Computational chaos in complex networks. |. Complex Netw. 2019, 2, 1-16.
[CrossRef]

Nepomuceno, E.G.; Martins, S.A.M.; Silva, B.C.; Amaral, G.F.V,; Perc, M. Detecting unreliable computer
simulations of recursive functions with interval extensions. Appl. Math. Comput. 2018, 329, 408—419.
[CrossRef]

Ford, J. Chaos: Solving the Unsolvable, Predicting the Unpredictable. In Chaotic Dynamics and Fractals;
Barnsley, M.E,, Demko, S.G., Eds.; Academic Press: New York, USA, 1986; pp. 1-52. Available online: https:
/[www.sciencedirect.com/science/article/pii/B9780120790609500072?via%3Dihub (accessed on 11 July 2019).


http://dx.doi.org/10.3390/systems4030026
http://dx.doi.org/10.1016/0303-2647(74)90031-8
http://dx.doi.org/10.1038/121580a0
http://dx.doi.org/10.3390/systems1040050
http://dx.doi.org/10.1016/j.physrep.2012.03.004
http://dx.doi.org/10.1002/(SICI)1099-1743(199803/04)15:2&lt;131::AID-SRES127&gt;3.0.CO;2-O
http://dx.doi.org/10.1016/j.apal.2009.01.008
http://dx.doi.org/10.1093/comnet/cnz015
http://dx.doi.org/10.1016/j.amc.2018.02.020
https://www.sciencedirect.com/science/article/pii/B9780120790609500072?via%3Dihub
https://www.sciencedirect.com/science/article/pii/B9780120790609500072?via%3Dihub

Philosophies 2019, 4, 49 17 of 19

26.

27.

28.
29.

30.
31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.

42.

43.
44.

45.

46.
47.

48.

49.

50.

51.

52.

53.

Licata, I.; Minati, G. Emergence, Computation and the Freedom Degree Loss Information Principle in
Complex Systems. Found. Sci. 2016, 21, 863-881. [CrossRef]

Mac Lennan, B.J. Natural computation and non-Turing models of computation. Theor. Comput. Sci. 2004,
317,115-145. [CrossRef]

Goodfellow, I.; Bengio, Y.; Courville, A.; Bach, F. Deep Learning; MIT Press: Cambridge, MA, USA, 2017.
Cabessa, J.; Villa, A.E.P. The super-Turing computational power of interactive evolving recurrent neural
networks. In ICANN 2013; Mladenov, V., Koprinkova-Hristova, P.,, Palm, G., Villa, A.E.P., Appollini, B.,
Kasabov, N., Eds.; Lecture Notes in Computer Science (LNCS); Springer: Berlin/Heidelberg, Germany, 2013;
Volume 8131, pp. 58-65.

Siegelmann, H.T. Neural and super-Turing computing. Minds Mach. 2003, 13, 103-114. [CrossRef]
Syropoulos, A. Hypercomputation. Computing Beyond the Church—Turing Barrier; Springer: New York, NY,
USA, 2008.

Toby, O. Hypercomputation: Computing more than the Turing machine. Appl. Math. Comput. 2006, 178,
143-153.

Younger, A.S.; Redd, E.; Siegelmann, H. Development of Physical Super-Turing Analog Hardware.
In Unconventional Computation and Natural Computation; Ibarra, O., Kari, L., Kopecki, S., Eds.; Lecture
Notes in Computer Science; Springer: Cham, Switzerland, 2014; Volume 8553, pp. 379-392.

Bonometti, P. Improving safety, quality and efficiency through the management of emerging processes:
The Tenaris Dalmine experience. Learn. Organ. 2012, 19, 299-310. [CrossRef]

Janot, C. Quasicrystals: A Primer; Oxford University Press: Oxford, UK, 2012.

Minati, G. Phenomenological structural dynamics of emergence: An overview of how emergence emerges.
In The Systemic Turn in Human and Natural Sciences: A Rock in the Pond; Urbani Ulivi, L., Ed.; Springer:
New York, NY, USA, 2019; pp. 1-39.

Zenil, H. Compression is Comprehension, and the Unreasonable Effectiveness of Digital Computation in the
Natural World. 2019. Available online: https://arxiv.org/abs/1904.10258 (accessed on 23 July 2019).
McAllister, J.W. Algorithmic randomness in empirical data. Stud. Hist. Philos. Sci. 2003, 34, 633-646.
[CrossRef]

Calude, C.S. Information and Randomness; Springer: Berlin/Heidelberg, Germany, 2002.

Bermudez, J.L. Cognitive Science: An Introduction to the Science of the Mind; Cambridge University Press:
Cambridge, UK, 2014.

Fodor, J.A. Representations: Philosophical Essays on the Foundations of Cognitive Science; MIT Press: Cambridge,
MA, USA, 1981.

Varela, F.; Thompson, E.; Rosch, E. The Embodied Mind: Cognitive Science and Human Experience; MIT Press:
Cambridge, MA, USA, 1991.

Macdonald, C.; Macdonald, G. Emergence in Mind; Oxford University Press: Oxford, UK, 2010.

Gerstner, W.; Kistler, W.M.; Naud, R. Neuronal Dynamics: From Single Neurons to Networks and Models of
Cognition; Cambridge University Press: Cambridge, UK, 2014.

Banathy, B.H. The Story of the Evolution of Homo sapiens sapiens. In Guided Evolution of Society: A System
View; Contemporary Systems Thinking; Springer: Boston, MA, USA, 2000; pp. 89-142.

Harari, Y.N. Sapiens: A Brief History of Human Kind; HarperCollins: New York, NY, USA, 2015.

Von Foerster, H. Understanding Understanding: Essays on Cybernetics and Cognition; Springer: New York, NY,
USA, 2003.

Von Foerster, H. Notes pour une épistémologie des objets vivants. In L'unité de L’homme: Invariants Biologique
and Universaux Culturels; Morin, E., Piattelli-Palmerini, M., Eds.; Seuil: Paris, France, 1974; pp. 139-155.
Andreewsky, E.; Bourcier, D. Abduction in Language interpretation and Law making. Kybernetes 2000, 29,
836-845. [CrossRef]

Mathen, J. On the Inherent Incompleteness of Scientific Theories. Act. Nerv. Super. 2011, 53, 44-100.
[CrossRef]

Susskind, L.; Lindesay, J. An Introduction to Black Holes, Information and the String Theory Revolution: The
Holographic Universe; World Scientific: Singapore, 2002.

Blasone, M.; Jizba, P.; Vitiello, G. Quantum Field Theory and Its Macroscopic Manifestations; Imperial College
Press: London, UK, 2011.

Itzykson, C.; Zuber, ].B. Quantum Field Theory; McGraw-Hill: Singapore, 1986.


http://dx.doi.org/10.1007/s10699-016-9503-x
http://dx.doi.org/10.1016/j.tcs.2003.12.008
http://dx.doi.org/10.1023/A:1021376718708
http://dx.doi.org/10.1108/09696471211226662
https://arxiv.org/abs/1904.10258
http://dx.doi.org/10.1016/S0039-3681(03)00047-5
http://dx.doi.org/10.1108/03684920010341991
http://dx.doi.org/10.1007/BF03379933

Philosophies 2019, 4, 49 18 of 19

54.

55.
56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.
86.

Hobson, A. There are no particles, there are only fields. Am. J. Phys. 2013, 81, 211-223. Available online:
https://arxiv.org/ftp/arxiv/papers/1204/1204.4616.pdf (accessed on 28 May 2019). [CrossRef]

Giihne, O.; Toth, G. Entanglement detection. Phys. Rep. 2009, 474, 1-75. [CrossRef]

Koksma, J.E,; Prokopec, T.; Schmidt, M.G. Decoherence in an interacting quantum field theory: The vacuum
case. Phys. Rev. D 2010, 81, 65030. [CrossRef]

Bain, ]. Against particle/field duality: Asymptotic particle states and interpolating fields in interacting QFT
(or: Who is afraid of Haag’s theorem?). Erkenntnis 2000, 53, 375-406. [CrossRef]

Peskin, M.E.; Schroeder, D.V. An Introduction to Quantum Field Theory; Addison-Wesley: Reading, MA,
USA, 1995.

Teller, P. An Interpretive Introduction to Quantum Field Theory; Princeton University Press: Princeton, NJ,
USA, 1995.

Pessa, E. The concept of particle in quantum field theory. In Vision of Oneness; Licata, 1., Sakaji, A., Eds.;
Aracne: Rome, Italy, 2011; pp. 13—40.

Parisi, G. Statistical Field Theory; Perseus Books: New York, NY, USA, 1998.

Foucault, M. Histoire de la Folie a L'dge Classique; Gallimard: Paris, France, 1972.

Beltrami, E. Essay of interpretation of non-Euclidean geometry. G. Mat. 1868, 4, 285-315.

Beltrami, E. Fundamental theory of the spaces of constant curvature. Ann. Mat. 1868, 2, 232-255. [CrossRef]
Stinson, D.R.; Paterson, M. Cryptography: Theory and Practice; CRC Press: Boca Raton, FL, USA, 2018.
Watzlawick, P. (Ed.) The Invented Reality; Norton: New York, NY, USA, 1983.

Butts, R.; Brown, ]. (Eds.) Constructivism and Science; Kluwer: Dordrecht, The Netherlands, 1989.

Gash, H. Constructing constructivism. Constr. Found. 2014, 9, 302-310.

Von Glasersfeld, E. Radical Constructivism: A Way of Knowing and Learning; Falmer Press: London, UK, 1995.
Segal, L. The Dream of Reality: Heinz Von Foerster’s Constructivism; Springer: New York, NY, USA, 2013.
Galavotti, M.C. (Ed.) Bruno de Finetti Radical Probabilist; College Publications: London, UK, 2008.

Minati, G. Big Data: From Forecasting to Mesoscopic Understanding. Meta-Profiling as Complex Systems.
Meta-Profiling as Complex Syst. Syst. 2019, 7, 8.

Anderson, C. The End of Theory: The Data Deluge Makes the Scientific Method Obsolete. 2008. Available
online: https://www.wired.com/2008/06/pb-theory/ (accessed on 21 May 2018).

Minati, G. Does Systemics still need theories? Theory-less knowledge. In Systemics of Incompleteness and
Quasi-Systems; Minati, G., Abram, G., Pessa, E., Eds.; Springer: New York, NY, USA, 2019; pp. 87-92.
Minati, G.; Licata, I. Meta-Structural properties in Collective Behaviours. Int. J. Gen. Syst. 2012, 41, 289-311.
[CrossRef]

Zadeh, L.A; Klir, G.J.; Yuan, B. (Eds.) Fuzzy Sets, Fuzzy Logic, and Fuzzy Systems: Selected Papers by Lotfi A.
Zadeh; World Scientific: Singapore, 1996.

Transtrum, M.K.; Machta, B.B.; Brown, K.S.; Daniels, B.C.; Myers, C.R.; Sethna, J.P. Perspective: Sloppiness
and Emergent Theories in Physics, Biology, and beyond. J. Chem. Phys. 2015, 143, 010901. [CrossRef]
Metrelli, E.; Rucco, M. Topological characterization of complex systems: Using persistent entropy. Entropy
2015, 17, 6872—6892. [CrossRef]

Li, M.; Vitanyi, P. An Introduction to Kolmogorov Complexity and Its Applications, 3rd ed.; Springer: New York,
NY, USA, 2008.

Zeno, C. Our Way to Certitude: An Introduction to Newman'’s Psychological Discovery: The Illative Sense, and His
Grammar of Assent; E. J. Brill: Leiden, The Netherlands, 1957; pp. 114-148.

Newman, J.H. An Essay in Aid of a Grammar of Assent; Assumption Press: New York, NY, USA, 2013;
pp. 343-383.

Minati, G.; Vitiello, G. Mistake Making Machines. In Systemics of Emergence: Applications and Development;
Minati, G., Pessa, E., Abram, M., Eds.; Springer: New York, NY, USA, 2006; pp. 67-78.

Minati, G.; Abram, M.; Pessa, E. (Eds.) Towards a Post-Bertalanffy Systemics; Springer: New York, NY,
USA, 2016.

Kumar, K. From Post-Industrial to Post-Modern Society: New Theories of the Contemporary World; Blackwell
Publishers: Oxford, UK, 2004.

Haunss, S. Conflicts in the Knowledge Society; Cambridge University Press: Cambridge, UK, 2015.

Minati, G. Some new theoretical issues in Systems Thinking relevant for modelling corporate learning.
Learn. Organ. 2007, 14, 480-488. [CrossRef]


https://arxiv.org/ftp/arxiv/papers/1204/1204.4616.pdf
http://dx.doi.org/10.1119/1.4789885
http://dx.doi.org/10.1016/j.physrep.2009.02.004
http://dx.doi.org/10.1103/PhysRevD.81.065030
http://dx.doi.org/10.1023/A:1026482100470
http://dx.doi.org/10.1007/BF02419615
https://www.wired.com/2008/06/pb-theory/
http://dx.doi.org/10.1080/03081079.2011.651136
http://dx.doi.org/10.1063/1.4923066
http://dx.doi.org/10.3390/e17106872
http://dx.doi.org/10.1108/09696470710825097

Philosophies 2019, 4, 49 19 of 19

87.  Minati, G. Knowledge to Manage the Knowledge Society. 2012. Available online: https://www.emerald.com/
insight/content/doi/10.1108/09696471211226707/full/html (accessed on 13 August 2019).

88. Minati, G. (Ed.) Special Issue: Knowledge to Manage the Knowledge Society. 2012. Available online: https:
/[www.emerald.com/insight/content/doi/10.1108/09696471211226725/full/html (accessed on 13 August 2019).

@ © 2019 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).



https://www.emerald.com/insight/content/doi/10.1108/09696471211226707/full/html
https://www.emerald.com/insight/content/doi/10.1108/09696471211226707/full/html
https://www.emerald.com/insight/content/doi/10.1108/09696471211226725/full/html
https://www.emerald.com/insight/content/doi/10.1108/09696471211226725/full/html
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Incompleteness 
	Incomprehensibility 
	Theoretical Incomprehensibility 
	Theoretical Incomprehensibility of the Loop ‘Comprehensible—Incomprehensible’ Approaches 

	Conclusions 
	References

