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Abstract

This paper presents the main paradoxes of the theory of human cognition, namely the paradox-

es of epistemology and methodology. Each of paradoxes is given its laconic solution using a more

strict definition of relevant concepts. Suggested solutions could be helpful in developing further the

complete teaching of human cognition.
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Introduction. Seren Kierkegaard has
suggested a paradoxical interpretation of the
notion of paradox: “the thinker without the
paradox is like the lover without passion”. As
all the negative statements this beautiful aph-
orism does not reveal any positive feature of
its subject. In sciences the term paradox is
strongly connected to self-contradiction or a
contradiction to well established facts and ge-
neral statements. A classical example of self-
contradiction is presented by “The liar” para-
dox. The opposition to “apparent” facts usual-
ly emerge by the discovery of revolutionary
theories like relativistic mechanics and quan-
tum mechanics.

In regard of paradoxes of science the
central point is the following: “Could the par-
adoxes of science be resolved?” Philosophers
gave very different answers to this question,
especially considering Zeno’s aporias. Learn-
ing about Zeno’s aporias Aristotle without
hesitation took up the challenge and suggest-
ed his solutions of the so called “aporias of
motion” though some of Aristotelian argu-

ments were quite difficult to conceive. For
instance, commentators are divided in their
understanding of Aristotle’s analysis of the so
called aporia “Stadion” (Physics, 6 9 239b33).

Quite unexpectedly Immanuil Kant who
assessed laws of formal logic as evidence of
absolute truth made an exception for contra-
diction (“antinomies”) of reason. His daring
mind even suggested proofs in regard of the
infinity of the world space and time. Yet
modern time analysis revealed certain flows
in Kant’s argumentation like using incompat-
ible substantial and relativistic conceptions of
space and time (Djidjian, 2004, pp. 174-185).

The great system builder Georg Hegel
extended Kantian liberal attitude to logical
contradictions believing that just “the contra-
diction is the root of all movement and vitali-
ty; it is only in so far as something has a con-
tradiction within it that it moves, has an urge
and activity.”

The 20 century greatest mathematician
David Hilbert categorically denied the very
existence of paradoxes: “The true reason why
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no one has succeeded in finding an unsolvable
problem is, in my opinion, that there is #no un-
solvable problem. In contrast to the foolish
Ignorabimus, our credo avers: We must know,
we shall know” (Dawson, 1997).

Understanding paradoxes requires an ad-
equate knowledge of the essence of the truth
and its negation — the false. We follow Aristo-
telian fundamental definition “Truth is the
adequacy of the thought and reality.” And
since the concept of the truth lies in the bases
of the “The liar” paradox we start just its ana-
lysis.

I would like to mention also that the
main principle of our approach to any kind of
contradictions and paradoxes is that all of
them could be solved by a certain correction

of relevant concepts.

Pardoxes of epistemology

1. The “absolute lire” paradox

An ancient philosopher Epimenides declared:
“I am a liar”.

Thesis. Epimenides’ statement “I am a liar” is
true. Then Epimenides is a liar. Then his
statement is false.

Anti-thesis. Epimenides’ statement “I am a
liar” is false. Then Epimenides, according to
the content of his statement, is not a liar and
so must be a truth-teller. So his statement is
true.

Solution. The above Thesis presumes that liars
say only false things, or in other words, it pre-
sumes the notion of the absolute liar. Similar-
ly, the above Anti-thesis presumes that a
truth-teller says only true things, or in other

words, it presumes the notion of the absolute

truth-teller. But in reality there are no abso-

lute liars and no absolute truth tellers.

2. The fundamental lire-paradox

Epimenides declared: “I am lying now” and
did utter not utter any other word.

This fundamental version of the lire-paradox
has the following contemporary formulation
also: (“The sentence in these brackets is
false”).

To analyze the fundamental lire-paradox let
us denote the sentence in these brackets as A.
Thesis. The sentence A (“The sentence in the-
se brackets is false”) is true. Then according
to its content A is false.

Anti-thesis. The sentence A (“The sentence in
these brackets is false”) is false. Then accord-
ing to its content the sentence A is true.
Solution. From the days of Medieval logicians
it is well known that the fundamental lire-
paradox is caused by its self-referential na-
ture: the sentence A speaks about itself. For
excluding this type of paradoxes we have to
deny using self-referential sentences and ex-

pressions.

3. Senses versus ratio paradox

Thesis. Ratio and thinking without sensual
data are empty, out of any subject matter
(Kant, 1781).

Anti-thesis. Scientific knowledge is the
knowledge of general which can be provided
only by ratio.

Solution. Senses provide the elementary units
of knowledge from which human ratio com-

poses general concepts.
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4. Empirical versus theoretical paradox

Thesis. There could be no knowledge without
empiric cognition and practice.

Anti-thesis. The human understanding of the
world is provided by scientific theories.
Solution. Empiric knowledge is the basic level
of human understanding, its highest level be-

ing provided by scientific theories.
5. Relative truth versus absolute truth

Thesis. Truth is the adequacy of the thought
and reality (Metaphysics 6 3 1027b20). This
adequacy can’t be absolute, it can be only rel-
ative.

Anti-thesis. Laws of logic and postulates of
mathematics are examples of necessary, abso-
lute truth (Kant, 1781). One can’t imagine a
world where the postulates of Euclidean ge-
ometry are inconsistent.

Solution. After the emergence and acceptance
of the non-Euclidean geometry and mathe-
matical logic in the second half of the 19"
century, scientists are unable to demonstrate
any single case of a theoretical absolute truth.
As an adequacy to reality, truth is relative in
its very essence (Plank, 1949).

6. Apriori versus aposteriori

Thesis. From the times of Aristotle scientific
knowledge is considered necessary and gen-
eral. No experience can guarantee the neces-
sary nature of its conclusions (Hume, 1777).
The necessary can’t be dependent on experi-
ence. It could be only apriori.

Antithesis. Scientific knowledge should be
true; any scientific statement should be

checked by experience and experiment. Thus

the truth of scientific knowledge follows from
experience, truth is aposteriori.

Solution. In times of absolute dominance of
Euclidean geometry, Kant’s conception of
apriori was the only possible explanation of
the existence of the absolutely true human
knowledge. And on the contrary, since the
acceptance of the consistency of non-
Euclidean geometry (Riman, 2004) there re-

mained no need in the concept of apriori.

7. Mathematical proof versus

mathematical truth

Thesis. The strength of mathematical know-
ledge is in its proof. Proof is the truth of
mathematics (Hilbert, 2004).

Anti-thesis. Mathematical knowledge has such
an abstract level that mathematical truth is
never checked by experience, empirically.
Solution. Though a highly abstract science,
geometry’s adequacy to reality, the choice
between Euclidean geometry and non-
Euclidean geometry could be made at galactic
distances.

8. Conventionalism versus

progressiveness

Thesis. The revolutionary theories of theoreti-
cal physics in the first decades of the 20™ cen-
tury were in such a contrast to human experi-
ence and common sense that the transition
from an old (classical) theory to a radically
new theory could be conceived just as a con-
vention between leading, prominent scientists
later extended to the whole scientific commu-
nity (Poincare, 1946).

Anti-thesis. Learning the history of sciences

one could not miss that science keeps con-
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stantly progressing, and that just by the transi-
tion from an old (classical) theories to the bet-
ter ones.

Solution. New radical theories come to life by
the discovery of radically new levels of the
nature that require radically new ideas con-
trasting ordinary experience and common
sense. Changes of theories follow the need of
better description of reality but never are ac-

cepted by convention.

9. Human cognition versus

animal cognition

Thesis. Only humans think rationally. All an-
imal behavior is instinctive, genetically inher-
ited.

Anti-thesis. Higher animals demonstrate a
wide range of learned, non-instinctive behav-
ior (Darwin, 1874).

Solution. Human cognition is rational, ab-
stract, and verbal. Animals possess different
levels of sensual cognition based on the abil-
ity of generalization by sense-perception
(Diener et al., 2006).

10. Reason versus judgment

Thesis. The highest level of human cognition
is provided by human reason. Judgment is
non-productive and only provides simple, log-
ical solutions (Hegel, 1969).

Anti-thesis. Thinking and cognition are func-
tions of human brain, yet there is no evidence
of the existence of separated brain-sections
for reason or judgment.

Solution. If we define human judgment as the
ability to prove, while reason — as the ability
of research (by solving problems and finding

answers to questions), then we can presume

human brain having a separate algorithm for
proofs and another algorithm — for research.
But nothing can prevent considering these
two algorithms as the main parts of the gen-

eral algorithm of human cognition.

11. Consciousness versus

self-conscience

Thesis. Consciousness is that mental whole-
ness which is responsible for all processes of
human cognition including that of self-
cognition and self-conscience.

Anti-thesis. Self-conscience is the main at-
tribute of human cognition that separates hu-
mans from the animal world.

Solution. Self-conscience is just the ability of
a living organism to cognize its own separate
being in the surrounding world. Theoretically,
nothing could prevent or forbid animals to
have an ability of cognizing their own sepa-
rate being. The social relations in chimp tribes
in this sense are identical to that of human
social life.

12. Conscious versus subconscious

and unconscious

Thesis. In Freud’s conception, subconscious
is the lowest level of consciousness governed
by instinctive desires, including the sexual
and anti-social deviations (Jung, 1964).

Subconscious by Henri Poincare is the func-
tion of the part of human brain busy with pro-
duction of creative ideas (Poincare, 1946).
The process of production of new ideas is that
of making combinations of simple ideas the
best of which are pushed to the conscious lev-

el as creative solutions.
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Anti-thesis. By Freud, subconscious is the set
of units containing instinctive desires. As de-
sires — be it conscious or unconscious — they
have no connection to cognitive processes.

By Henri Poincare, subconscious thinking
presumes a hypothetic mechanism of produc-
ing new ideas as combinations of simple ideas
that, in his own words, can’t work independ-
ent of conscious thinking. Even so, after al-
most hundred years that past after Poincare’s
report his hypothesis has never been con-
firmed.

Solution. All human ideas including the so
called creative ones are produced by con-
scious analysis of problematic situations fol-
lowed by hypothetical syntheses of ideas of

solutions.

Paradoxes of methodology

13. The paradox of the universal method

Thesis. The history of science proves that
each scientific discovery has been made by its
own exceptional, unordinary way (Whewel,
1864).

Anti-thesis. There are many powerful general
methods of scientific investigation like analy-
sis and synthesis, induction and deduction,
experimenting and modeling, idealization and
formalization, etc., which work effectively in
all branches of sciences. So uniting these gen-
eral methods into one logical structure would
provide science the wuniversal method of re-
search and investigation.

Solution. All general methods of scientific
investigation are the structural parts of the
universal method of scientific research. And
this universal method is the method of hy-

potheses.

14. Hypothesis versus proof

Thesis. Any scientific idea is born as hypothe-
sis, as a hypothetical solution of a problematic
situation.

Anti-thesis. Mathematical knowledge is com-
prised of strictly proved theorems, and there
is no place for hypotheses in the kingdom of
mathematics.

Solution. Any theorem as a mathematical
statement is a mathematical hypothesis before

it eventually gets its proof.

15. Scientism versus hermeneutics

Thesis. Scientism as the theoretical-expe-
rimental model of building scientific teach-
ings is the only reasonable model for all
branches of science.

Anti-thesis. The main task of humanities
should be understanding individuals and their
groups, revealing their interests and intentions
while the task of natural sciences is explain-
ing natural phenomena (Wright, 1971).
Solution. There could be no explanation of a
natural phenomenon without its understand-
ing. In its turn, understanding interests and
intensions of people helps to explain the
events of the past. The special feature of so-
cial phenomena is the immense number of

acting factors and their instability.

16. The whole versus its parts

Thesis. To know the whole we have to inves-
tigate its parts (Heidegger, 1962).

Anti-thesis. To know the parts we need certain
knowledge of the whole (Heidegger, 1962).
Solution. The knowledge of the whole helps

investigating the parts, and the investigation
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of the parts enriches the knowledge of the
whole.

17. Creativity versus standards

Thesis. The true values in science, technolo-
gy, and arts are produced only by creative
thought.

Anti-thesis. Technology can’t function with-
out standards; the most valuable results in sci-
ence are those that provide methods (algo-
rithms) for standard solutions of problems.
Solution. Any new idea is a creative solution.
Creativity is often a new way of using stand-

ards.

18. Insight versus logic

Thesis. The only way to discovery is the mo-
mentary insight into the true essence of the
problem under investigation.

Anti-thesis. There can be no solution of any
theoretical problem without logical reasoning.
Solution. Logical reasoning is the necessary
basis of problem solving while insight is the
crowning moment of the logical search for the

winning idea.

19. Analysis versus synthesis

Thesis. The unity of the analysis and synthesis
is one of the most powerful means of research
and problem solving.

Annti-thesis. Analysis is the precondition of
problem solving yet synthesis is a higher level
of scientific thinking.

Solution. Problem analysis is the first phase of
problem solution procedures providing the

best condition for effectiveness of the second

phase — the synthesis of the idea of solution
(Djidjian, 1984; Djidjian, 2004).

20. The paradox of analogizing

Thesis. Analogy is the weakest form of logi-
cal inference.

Anti-thesis. As history of science confirms,
scientific discoveries have been made helped
by analogies (Mach, 1905).

Solution. Each new idea is synthesized by
analogy with the solution of a similar proto-
type problem. (Djidjian, 1984; Djidjian,
2004).

21. Talent versus geniality

Thesis. Talent is gained by learning while ge-
niality is inborn.

Anti-thesis. Genius is self-made while talent is
inborn.

Solution. Three greatest geniuses of science —
Einstein, Darwin, and Mendel never demon-
strated problem solving qualities higher than
ordinary ones. So we know geniuses of sci-
ence not by their extraordinary intellectual
capacities but by their fruits — their great revo-
lutionary conceptions. Talents are known
from the early childhood by their extraordi-
nary problem-solving abilities which presume
inborn great mental capacities (Djidiian,
2002).

22. The paradox of intuition

Thesis. The greatest scientists have usually
prescribed their discoveries to scientific intui-
tion though not being able to point out its con-
tent and essence (Descartes, 1637; Bunge,
1962).
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Anti thesis. It is impossible making discover-
ies not having the following cognitive com-
ponents — a sufficient level of inborn mental
capacities, a sufficient scope of knowledge in
the given field of research, a sufficient level
of own problem-solving experience in the
given field of research.

Solution. Scientific intuition is the unity of the
above mentioned cognitive components — a
sufficient level of inborn mental capacities,
the scope of knowledge, and own personal
problem-solving experience. So every scien-
tist has as stronger intuition as stronger capac-
ities, relevant knowledge, and personal expe-
rience he has got, the latter being the most
important component (Djidjian, 1984; Dji-
djian, 2004).

23. The paradox of Godel’s theorem

Thesis. Godel’s formula Ap(p) is undecidable
in the system of formalized arithmetic what
means that formalized arithmetic is incom-
plete (Whitehead & Russell, 1910-1913; Go-
del 1931).

Anti-thesis. The only content of Godel’s for-
mula A,(p) is the following: “The formula
Ay(p) tells that it is unprovable” (Kleene,
1952). So it is absolutely clear that Godel’s
formula Ay(p) has no mathematical content.
Solution 1. Having no mathematical content,
Godel’s formula Ap(p) can’t support the claim
that formalized arithmetic is incomplete.
Solution 2. 1t is widely accepted that the con-
tent interpretation of Godel’s formula - “Ay(p)
tells that Ay(p) is not provable” - is a self-
referential sentence. So Godel’s proof of the
incompleteness of formalized arithmetic can
be accepted only by those mathematicians

who think that in some branches of mathemat-

ics proving theorems would be much more
difficult denying the use of self-referential
formula (Kleen, 1952). But such an argument
should be principally rejected since here the
foundations of mathematics are discussed.

Solution 3. Godel’s proof is rigorous due to
using his invention of Goddel’s numbering
(Smith, 2007). But it is not difficult to show
that using Godel’s numbering one violates the
fundamental law of identity. Certain Godel’s
number p in the frame of the same proof is
used in two different meanings — as a certain
natural number p and as the number of Go-

del’s formula A,(p).

Conclusions

Let us review the useful conclusions of
the above analysis of the paradoxes of epis-
temology and methodology of human cogni-
tion.

Senses provide the elementary units of
knowledge from which human ratio composes
general concepts.

Empiric knowledge is the basic level of
human understanding, its highest level being
provided by scientific theories.

As an adequacy to reality, truth is rela-
tive in its very essence.

Kant’s conception of apriori was the only
possible explanation of the existence of the
absolutely true human knowledge. Nowadays
the acceptance of the consistency of non-
Euclidean geometry abolishes the concept of
apriori.

Geometry’s adequacy to reality, the
choice between Euclidean geometry and non-
Euclidean geometry could be made at galac-
tic distances.

New radical theories come to life by the

discovery of radically new levels of the nature
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that require radically new ideas contrasting
ordinary experience and common sense.

Animals possess different levels of sensu-
al non-verbal cognition based on the ability of
generalization by sense-perception.

We define human judgment as the ability
to prove, while reason — as the ability of re-
search yet nothing can prevent considering
them as the main abilities of the general hu-
man cognition.

Self-conscience is just the ability of a liv-
ing organism to cognize its own separate be-
ing in the surrounding world. Theoretically
nothing could prevent or forbid animals to
have an ability of cognizing their own sepa-
rate being.

All human ideas including the so called
creative ones are produced by conscious
analysis of problematic situations followed by
hypothetical syntheses of ideas of solutions.

All general methods of scientific investi-
gation are the structural parts of the universal
method of scientific research. And this univer-
sal method is the method of hypotheses.

Any theorem as a mathematical state-
ment is a mathematical hypothesis before it
eventually gets its proof.

There could be no explanation of a natu-
ral phenomenon without its understanding. In
its turn, understanding interests and inten-
sions of people helps to explain the events of
the past.

Creativity is often a new way of using
standards.

Logical reasoning is the necessary basis
of problem solving while insight is the crown-
ing moment of the search for the winning
idea.

Problem analysis is the first phase of the

problem solution providing the best condition

for effectiveness of the second phase — the
synthesis of the idea of solution.

Each new idea is synthesized by analogy
with the solution of a similar prototype prob-
lem.

We know geniuses of science not by their
extraordinary intellectual capacities but by
their fruits — their great revolutionary con-
ceptions. Talents are known from the early
childhood by their extraordinary problem-
solving abilities which presume inborn great
mental capacities.

Scientific intuition is the unity of inborn
mental capacities, the scope of knowledge,
and own personal problem-solving experi-
ence, the latter being the most important
component.

Godel’s theorem does not prove the in-
completeness of formalized arithmetic or of
anything else.

It is said that science is about that what
we know, while philosophy — about that what
we do not know. The above solutions of para-
doxes of human cognition provide some
grounds for the hope that epistemology and
methodology departing from philosophizing

come closer to science.
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