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ARISTOTLE AND INFORMAL LOGIC
(TO THE CELEBRATE 2400 ANNIVERSARY OF ARISTOTLE)

In the article, the correlation between the logical doctrine of Aristotle and modern informal logic is analyzed.

Keywords: Aristotle, Informal logic, Logics.

2016 year UNESCO declared the "year of Aristotle".
The proposal to celebrate 2400 anniversary of Stagirite
was presented by the National Commission for UNESCO
of Greece with the approval of the "International Centre for
Research Aristotle" of Aristotle University of Thessaloniki.

Based and formed logic of Aristotle, as a way to protect
the truth and expose the sophistry is relevant for more than
two millennia. Despite the fact that was and is intensively
developing modern logic — creation of Stagirite is an
indispensable and increasingly in demand. As well as two
thousand years people ago continues to argue, refute,
convince, argue, with the use of natural language.

And when through thickness of centuries in front of the
leaders of the "movement of informal logic" Ralph Johnson
and Anthony Blair got a question: what is the interest in the
natural (it is the same), for informal logic, then they in the
preface to the "Proceedings of the First International
Symposium on informal logic" (Canada, 1980) stated a
very simple reason — "the time has come".

Finalized in the first half of the twentieth century,
modern logic, is used as a method of studying mental
processes, artificial, formalized languages, develops the
deductive reasoning (in the sense of calculus) are used
exclusively in mathematics and mathematicised branches
of the natural sciences.

Such logic owes its appearance to the works of the
greatest logicians of the twentieth century: Frege, Russell,
Whitehead, Hilbert, Tarski, and Carnap. Moreover, her
something fully be calling "formal": in the sense, she is not
requiring a live discourse, in the sense of not contributing
to contemporary man (real individuals) to acquire the skills
that will help him in his every day, normal life in the fields of
science, business, politics, practice of law etc.

Emergence of informal logic G. Ceyhan (is one of its
supporters) explains so: "Today's students require a
"marriage"” between theory and practice. They argue that
the introduction courses of logic and rhetoric not even in
their interest" [2].

In addition referred earlier Ralph Johnson says bluntly
that "being teacher of formal and deductive logic, | realized
that it is not the best suited to the analysis of political
discourse."

One can cite such statements and other
representatives of contemporary informal logic such as
Stephen Toulmin, Gabriel Tarde and others.

However from the height of the centuries it must be
concluded that, indeed — "a new, in its origins, it is always —
well forgotten old".

That is what they say in their treatises R. Johnson,
E. Blair, S. Toulmin, G. Tarde and others, we can find in
Aristotle's heritage.

A direct proof of this is that themselves the
representative's informal logic perceive its origins in
Aristotle's logic, particularly in his treatise "On sophistical
refutations".

This is because one of the central concepts of informal
logic is the notion of "fallacy". Moreover, as you know — the
main task of informal logic is a description and
systematization of errors in real discourse, real (in the
sense of ordinary discourse) outside the logical calculus.

Namely, in the treatise "On sophistical refutations"
Aristotle describes, classifies the logical errors (fallacy),
paradoxes, reasoning techniques that lead the interlocutor
or audience to confusion — with the aim of identifying and
overcoming.

It is this theme became obligatory section in training
courses on logic since the Middle Ages. Beginning this
tradition put in the thirteenth century, a teacher from the
University of Oxford, Edmund Rich (also known as Edmund
of Abingdon).

Aristotle's conception of logic as a means of protection
against fallacy and errors through the centuries has
actively supported William Minto.

Analyzing of deductive and inductive logics, he
concludes: "the basis of all these exercises, is the same
desire to avoid confusion and prevent the mind from er-
ror" [1]. This, for W. Minto, is the practical character of logic.

Everything has just given evidence suggests that
Aristotle's main concern was to create a logic, which would
be taught to construct evidence, denials, hypotheses, draw
analogies, find and fix errors in their own and other
considerations i.e. to shape a culture of thinking, or logical
culture. It is thanks to the implementation of this goal logic
from its inception — it is a full-fledged section of the spiritual
culture of humanity.

To more clearly to understand the communication
between the ages by Aristotle and the modern state of natural
logic to need seek help from Clio, the goddess of history.

A special place among the works of Aristotle takes
"Topics". Being the earliest product of the logic of "Topics",
it is an extensive treatise on the probable evidences and of
the dialectic as a method of such proofs.

The subject of analysis in this treatise are logical
arguments that are in the output is not significant, but only
probable knowledge. The subject of analysis in this treatise
are logical arguments, which contain in derivation is not
significant, but only probable knowledge. Such arguments
are premises on a probability value.

Despite the fact that such arguments are constructed in
accordance with the rules of logic, but because of the likely
nature of the premises, they certainly do not need to lead
to true conclusions.

Such arguments Aristotle named unprovable. It should
be borne in mind that Aristotle understands the truth as
satisfaction of our knowledge of reality.

At the same time, provable arguments, in his opinion,
are considered only those in which the premises are
necessary to the true position. That is the conclusion of
such reasoning, in strict compliance with the rules of logic,
it will always be true.

© Konversky A., 2017
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Such an understanding of essence of the logical
reasoning of Aristotle, primarily because his in his original
research on the logic guided entirely on rhetoric and
jurisprudence.

By analyzing the rhetoric and jurisprudence, Aristotle set
himself the task to reveal the laws governing the dispute.
Therefore, his research enthusiasm for research was focused
on the laws of thought, having a universal nature.

Compliance with these rules must be present in the
types of dispute in which endeavor to reach the truth,
namely, in the dialectical debate. Identify these provisions
is possible only by abstracting them from the language
support of our thoughts.

Prove or analytical reasonings Aristotle dedicates
"Analytica Priora" and "Analytica Posteriora". In "Analytica
Priora" analyzes Aristotle syllogism, and in "Analytica
Posteriora" the doctrine of proof.

It is in the "Analytica Priora" and "Analytica Posteriora"
as the main treatises of logic of Stagirite, the logic
executed in an independent philosophical discipline, whose
main goal, the achievement is not probably truths, but
necessary truths.

Understanding the science of logic as the means of
obtaining the necessary truth necessarily involves the
development of the demarcation criterion of truth and
falsehood. This criterion, according to Aristotle, must
necessarily have such feature as "evidence."

Hence the "truth" — this is compliance approval or
denial of reality, and the "false" — a discrepancy.

Substantiate by way of evidence of the truth or
falsehood of any proposition — then refer to those
arguments by which the denial of this provision would
become impossible, and the determination of its truth
would be necessary.

Proof as a kind of justification, according to Aristotle,
can be viewed in two ways:

A) proof in an absolute sense;
and
B) proof in a relative sense.

If in the process of justification of compliance with the
thought of reality, a subject belonging to a subject is
disclosed as required, the proof on the person in the
absolute sense, which gives the thesis to be proved a sign
of authenticity, irrefutable based on logical necessity.

If in the process of justification of conformity of thought
actually was not disclosed as a necessary, we have the
proof in a relative sense, ie, aimed at obtaining a probable
knowledge. Such a proof is called dialectics, having to
obtain not truth itself, as the line of thought of reality, and
the lack of identification of the contradiction between
subject and predicate in the judgment, as well as between
the positions representing the side in the argument.

The proof is in the relative sense, the thesis gives a
sign of probable knowledge (i.e. the knowledge allowing
negation). This determines the nature of the relative
evidence as a of the dialectical discourse no employed
strict statement of indisputable truths, and
methodological research conditions for obtaining
probable (plausible) knowledge.

The logical basis of relative evidence, according to
Aristotle, there is a way of reasoning from a single,
particular to the general, which (method) allows the target,
bring the mind to the necessary and universal truths. This
way of reasoning in logic is called induction.

If the main task of deduction to elevate the knowledge
gained to the level of genuine evidence-based science,
intuition sets up our minds to the possibility of acquiring
knowledge, to raise the question of the fact of the existence
of things and phenomena, the laws of their existence.

During the discourse, we can get not only reliable,
but also probable knowledge. Likely knowledge, as a
rule, is the result of sophistical arguments. Therefore, to
test reliability using procedure of refutation to test this
value to true. In this sense, refutation as kind of the
argumentation is proof.

Since the focus of the reasoning in the induction,
according to Aristotle, is aimed at getting unfinished,
incomplete and, in this sense, a possible knowledge, the
induction, to a large extent, is a heuristic method of
reasoning, which is based not immutable initial start, and a
reference to the undiscovered, unknown.

In the analysis of inductive conclusion is required from
the outset to dissociate themselves from those
interpretations of inductive conclusion, which gather up for
centuries of history of science and logic, which largely
distort the true nature and purpose of induction.

In the history of logic the induction usually defined as
conclusion by which in a conclusion is obtained new,
expanded knowledge, compared with premise. Induction
proclaimed progressive, revolutionary method of cognition,
which is able to replace the Aristotelian, scholastic,
dogmatic logic on the logic of discovery.

According to F. Bacon, and then JS Mill's the induction
is able to discover the causes of the things around us, and
the world at large.

The monographs and textbooks of the twentieth century
the appearance of the induction was associated with the
emergence of commodity production, which is determined
by the development of the experimental sciences.

Although in reality the induction as a method of
reasoning it was already known in the time of Socrates,
Democritus, Aristotle.

In textbooks on logic, in reference literature the
induction is usually defined as conclusion, in which the
transition from a single, specific to the total in the form
of axioms, postulates, laws. And thus, the induction
reflects the real process of cognition, the genesis of
knowledge in general.

Isolation of a single, separate, concrete — this is a
generalization. In the real process of cognition the
appearance, formation of knowledge takes place completely
different way. And, most importantly, beyond logic.

In front of logic are completely different tasks. The
main purpose of logic — to investigate the movement,
the operation of knowledge that emerged during the
cognitive process.

Given the given the comments the induction should be
understood as a conclusion, in which between the
premises and the conclusion there is a ratio of
confirmation. This means that, at the conclusion of an
inductive inference has the character of a hypothesis. That
hypothetical conclusion of an inductive inference leads to
the fact that the logical nature of induction presented the
concept of probability.

The probability — a characteristic of the degree of the
possible occurrence of an event in a particular setting.

Or, in other words, the probability — is favorable ratio for
all possible cases. For example, the probability that in
tossing a coin will fall "eagle" is 1: 2, and the loss of a
particular facet dice — 1: 0.

These examples of probability represent the so-called
objective probability. The objective probability is a
quantitative measure of the probability of the possibility of
occurrence of an event under certain conditions. Since the
objective probability may explore means of mathematics,
then her called a mathematical probability.

In addition to the objective probability there is
subjective. Subjective probability is to be understood as
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a measure of subjective confidence, which is associated
with psychological characteristics of human intuition,
common sense.

In modern logic, there is a whole new trend, called
probabilistic logic. His goal — to investigate the statements,
which may be in addition to the absolute values of "true"
and "false" has intermediate values that capture the
probabilistic nature of the statements of values, their
degree of credibility, the degree of their confirmation.

This allows us to consider the induction near the
deduction as one of the effective means of argumentation
and, thereby, distinguished from those unskilled mating
induction, which took place in the history of logic.

For Aristotle, the nature of induction and deduction,
about their relationship and communication was not in the
same plane as imagined some commentators and
interpreters of his teaching.

Considering the evidence as one of fundamental of
logical means of argumentation, Aristotle was occupied by
the question of the role of induction in determining the
initial beginnings of all the evidence.

Since any evidence based on some initial principles,
which are obtained by outputting of the preceding
principles, the question naturally arises about the existence
of unprovable beginnings.

When comparing the induction and deduction as
methods of reasoning, we see that that there is the initial in
deduction is a consequence of induction (meaning according
to the degree of generality and descriptiveness). Such an
understanding of induction and deduction allows you to see
the original beginning of the proof, not as something
immobile, frozen, as well as the volatile, requiring the
completion of the contained plaque of heuristic.

In this regard, Aristotle distinguishes three kinds of
unprovable beginnings:

— Axiom;

— Assumptions;

— Postulates.

Each of these initial beginnings performs peculiar only
to his function.

Axioms determined opportunity to the true significance.

Assumptions are the bases, which in themselves
are provable, but within a particular argument accepted
without proof.

Finally, postulates — are positions, the truth of which
was adopted by agreement.

Because of this nature of the initial beginnings, we get
in reasoning knowledge, which on the form is universal and
necessary. That versatility and compulsiveness of decision
of conclusion in reasoning is held of form.

However when you consider that a form was
associated with of "common", "unchanged", "casual ", it
can be assumed that in the works of Stagirite was his
understanding form. For Aristotle the form coincides with
the nature of object from the point of view of ontology and,
from the point epistemology, the form serves as the
conceptual definition of the essence.

So the notion of form has allowed Aristotle to see it
synthesizes beginning, which discover in the meanings
similar with all the differences their (thoughts) of objects
and contents.

In his logic, Aristotle establishes a hierarchy of forms,
where the main form is a judgment. Each judgment
contains an affirmation or negation. It is because of the
affirmation and negation of the same about this subject
generated possible value judgments ("true”, "false").

Comparison of different content judgments on the basis
of their significances inevitably leads to the relation of
logical consequence, a form which has of a syllogism.

Because of this form, it becomes possible in the process of
withdrawal stable (invariant) from of changeable (variable).
In other words, the form as conclusion appears as a logical
constant, which is clearly distinguishable from the logical
variables. Aristotle first to introduce a special notation for
the logical constants and logical variables. Logical
constants it represents the words of natural language
("...common to all...", "...is not common to all...", "...has
some...", "..is not inherent to some...") and logical
variables denoted by the Greek letters A, B, I'.

Because of the interaction of logical constants and
logical variables, the judgment is characterized by the need
of its content and universality its application, that in strict
compliance of laws of thought allows produces in the
reasoning necessary true conclusion.

Aristotle singled out in its logic of the law of
contradiction and the law of the excluded middle as the
predominating. Law of identity and sufficient reason
implicitly presents in Stagirite reasoning's.

In the literature on logic, tend to indicate that
modern logic is clarified Aristotelian laws and proposed
logical laws called tautological. Their endless. Those,
get some logical chaos.

It should be borne in mind that the laws of identity,
contradiction, excluded middle, sufficient reason are
methodological principles, regulatory requirements, which
are based our arguments, finally, which ensures
consistency, consistency and validity of our arguments.

Neglecting these preventions in textbooks on logic,
laws of Aristotle are whitening in the form of the following
formulas:

The law of identity — A=A abo AoA;
The law of contradiction — AnA;
The law of excluded middle — AVA;
The law of sufficient reason — ADA;

This entry laws in the form of formulas is very
conditional transfers their essence. For example, if we say
that the law of the excluded middle — a formula A v A — it
is, in fact, almost nothing to say. After all, the law of
excluded middle — a methodological principle, which has a
number of requirements to the process of reasoning and to
reduce it to a communication meaningless logical terms
(disjunction and negation), which appear in the formula of
the law will be far from reality.

For the benefit of whitening laws in the form of
formulas, given an opinion that the formulas ASA; AVA;
ANA — it is always true propositions in the classical logic.
In addition, always-true proposition in classical logic
called the law. This view can be disproving when writing
the law of sufficient reason in the form of a formula. The
formula AoB it not always true, respectively, and it is not
logical law. It can be saying that the failure to present the
law of sufficient reason as the formula was a kind of proof
that the basic formal-logical laws (or laws of logic) have a
very different nature than always-true formulas, and
perform an original function in the process of construction
and analysis of our reasoning

Recording the laws of logic in the form of formulas
and the conviction — that it's a great achievement of
modern logic, which, on the one hand, impoverishes the
essence and purpose of these laws and on the other —
does not account for the true purpose and possibilities of
modern logic as an effective tool for research and study
of scientific knowledge.

It should be stressed once again that the universally
valid formulas or a tautology — this is the schemes of
constructing arguments that are abstracted from the
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content and reasonings, which are not determined
significances peculiar reasonings. This feature of the
logical laws (i.e. tautologies) allows you to use them to
calculate the accuracy of any reasoning, regardless of
its  content. Moreover, where the evidence,
psychological orientation, intuitive relevance, practicality
are bad assistants, comes to the aid formalism, which
allows you to test our reasonings and to separate right
from wrong reasoning.

Assessing the logic of Aristotle from the height of today,
it is quite legitimate to say that it (the logic) is a practical
discipline. For Aristotle in the creation of logic as a natural
or a practical discipline contributed significantly to the
humanitarian and social climate of ancient Greece. The
ancient Greeks were excellent practices in logic.

For a free Greek it was prestigious to have developed
the skills of analysis, the organization of knowledge,
reasoning strategies. This means that the logic of Aristotle
had as its primary source of the need of the ancient Greeks
in the art of oratory.

As a form of reflection on the rules of mental activity,
logic requires a large amount of the output material,
argumentative nature.

We know that not every type of discourse provokes
logical research. It is in the argument, according to
Aristotle, is revealed the applied aspect of the logic as the
theoretical discipline. New research on the theory of
argumentation shows the role and place of theoretical
calculations of logic in argumentative discourse.

In the spirit of Aristotelian logic, the argumentation
define as a form of intellectual activity, during which formed
the belief in the truth or falsity of any situation, and is
determined its assessment and the feasibility of both for
the author and for the person or audience.

The argumentation is multidimensional and multi-
component creation of human intellectual activity, which
rests on the acquisition of logic, philosophy, psychology,
linguistics, rhetoric, ethics, culture, intuition, common sense
etc. Of all these components, which make up
argumentation should allocate logic.

In all sciences, in all spheres of human activity used
such concepts and procedures, as truth, acknowledgment,
consequently, apodicticity, proof, refutation, interpretation,
explanation, verification, but only in the logic determined
the nature of these concepts and procedures, only in the
logic is analyzing of their features, the structure and rules.

Component, which is the logic in the argumentation, is
a rationale. Rationale — is the transition from a fragment

A. KonBepcbkuit, akag. HAH Ykpainn, a-p dinoc. Hayk, npod.

of knowledge of both the original (base) to the
following fragment of knowledge as a consequence.
Determine of rationale as procedure can be as follows:
"rationale — a means of transferring of logic of such
characteristics of a reason as the truth, apodicticity,
reliability, etc. to substantiating".

It should be borne in mind that there is not some
universal justification procedure. Justification is realizing
through its types of evidence, refutation, explanation,
prediction, and interpretation of their multiple modifications.
So rationale — it is only an abstraction from its specific
listed species. Each kind of rationale gives substantiating
appropriate  response: proof-veracity, explanation-
apodicticity, interpretation-representation.

This base, which is associated with the substantiating —
it is not only the knowledge that the truth is not in doubt,
but it is also appropriate rules to ensure that the specific
form of rationale (proof, explanation, etc.), and conditional
on the transfer of the relevant characteristics of a reason
on substantiating.

Sometimes in textbooks and monographs the concepts
argumentation, reasoning, proof, refutation is considering
as identical. However, in fact each of these concepts
represents the various processes and procedures. From
the just determination, it shows that the rationale cannot be
identifying with the argumentation, because it (rationale) is
a component that only part of the argumentation, which is
responsible for logic.

Proof and refutation of the same cannot be identifying
with the argumentation. The fact that the proof and
refutation are important parts of the argumentation, but do
not exhaust its content. Once again emphasizing the fact
that in the course of argumentation not only prove thesis or
disprove antithesis, but also form a belief in the truth of
thesis or falsity of antithesis.

Consequently, all the new trends of modern logic
ideologically date back to Aristotle. This gives reason to
talk about Aristotle as our contemporaries, who is invisibly
present in all the achievements of today's logic as science.
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Constituents and distributive normal forms

Hintikka learned about constituents and distributive
normal forms from the lectures of his teacher, G. H. von
Wright. The lectures took place at the University of Helsinki
during 1947-1948. We fix a monadic first-order language.
From the primitive predicate symbols of the language, one
can generate mutually exclusive predicates (Q-predicates)
in an obvious way. Thus if we assume that the language
possesses only two monadic predicates, M1 and M2, we
get 4 Q-predicates

Q1(x) = M1(x) A M2(x)

Q2(x) = M1(x) A "Ma2(x)

Qs(x) = "M1(x) A M2(x)

Qa(x) = "M1(x) A "M2(x).

A constituent tells us which Q-predicates are
instantiated and which ones are empty in an underlying
universe of individuals. Thus the logical form of a
constituent (with quantifier depth 1) is:

C=23xQ1(X) A .... A £3xQu(x)

Constituents are mutually exclusive and each
constituent specifies a "possible world". The disjunction of
all constituents is called by von Wright a tautology, which,
when presented in this way, is said to be in distributive
normal form. Von Wright will later on apply constituents to
the study of modal logic (von Wright 1951).

Hintikka, 21 years old, set himself the task to extend
distributive normal forms to the entire first-order logic with
relation symbols. The project resulted in his doctoral
dissertation, Distributive Normal Forms in the Calculus of
Predicates, Hintikka (1953), where Hintikka showed,
among other things, that each formula in first-order logic is
equivalent to a disjunction of (canonical) constituents. In
the particular case in which the sentence is a consistent
generalization (quantificational sentence without individual
constants), Hintikka showed that it can be expressed as a
finite disjunction of constituents (each generalization has a
finite quantificational depth.) Hintikka's results are better
known to the community from Hintikka (1964).

Constituents and distributive normal forms became
the methodological pillar of what later on came to be
known as Hintikka's school in inductive logic and
philosophy of science, which involved, in addition to
Hintikka himself, his students R. Tuomela, R. Hilpinen
and [|. Niiniluoto. Beginning with (1955), Hintikka
developed the tool of model sets and applied them to
alethic and epistemic logic. We will survey some of the
main results in comparison to similar treatments by
G. H. von Wright, Stig Kanger, and Saul Kripke.

Model sets

In Hintikka (1955) the author introduced models sets
as a new tool in logical semantics, and constructed a
new proof of the completeness of first-order logic. A
model set is a set of sentences in the relevant logical
language which constitutes a partial description of a
possible state of affairs.

One starts with a first-order language L and assumes it
has an infinite number of individual constants (actually
Hintikka did not use the expression "individual constants,

but what he called "free individual variables" or sometimes
"free individual symbols". However, Hintikka often
emphasizes that free individual variables cover names and
other singular terms which purport to refer to well defined
objects; see e.g. Knowledge and Belief, p.93.) A model set
u is any set of sentences of L which satisfies some very
intuitive closure conditions:

(i) For any atomic sentence A, notboth A€ pand "A e u

(i)lfAABe u, thenbothAe pand Be u

(i) f Av B € y, then either A€ porBe u

(iv) If mA ey, then A e p.

(V)If"(AAB) e y;then-Aepuor-Bey

(vi)lif"(AvB)e y;then-Aepyand "Bey

The clauses for quantifiers introduce
complications:

(C.E) If 3xA € u, then A(x/b) € u for at least one constant
bofL

(C.U) If ¥xA € p, and if b occurs in at least one member
of u, the A(x/b) € .

(C. —E) If "3xA € yu, then vx~A € L.

(C. 7U) If "¥xA € y, then Ix"A € .

Identity requires additional rules:

(C.=) If A is an atomic formula or its negation, and A € u
and if B is exactly like A except that a and b have been
interchanged in one or several places,

then B € .

(C.self#) For no constant b: b # b € L.

Sometimes Hintikka prefers the following rule to
(C.self#):

(C.self=) If b occurs in the formulas of y, thenb=b € p.

Hintikka's purpose in studying the notion of model set is
expressed in the following passage:

The basic notion of a semantic theory is normally the
notion of truth. In so far as we are not interested in truth
under some particular interpretation of of logical formulae
but rather in the question of whether there are any
interpretations which make a give set of formulae true (in
short, if we are not interested in any one interpretation
more than in the others), the basic concept of a semantical
theory may also be chosen to be that of satisfiability. If the
negation of a formula A is not satisfiable, A is said to be
valid. (Hintikka, 1961, p. 119.)

Hintikka defines the notion of satisfiability by reference
to the Carnapian notion of state-description:

¢ A set of formulae A is satisfiable if and only if there is a

state description in which all the members of A are true.

For a single sentence A we say that A is satisfiable if
and only if {A} is satisfiable. Thus a sentence is satisfiable
if and only if A is true in a state description.

A state description, the ancestor of the notion of model
set, is a set of formulae which satisfies the following
conditions:

(C.1) If Ais an atomic sentence (or an identity) then not
bothAepyand "Aeyu

(C.2) If A is an atomic sentence (or an identity) then
eitherAe pyor "A ey

(C.3) If A is an atomic sentence (or an identity) or the
negation of an atomic sentence (identity), and if A € y and

further

© Sandu G., Tanninen T., 2017
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a=b € pand if Bis exactly like A except that a and b have
been interchanged in one or several places, then B € p.

(C.4) Not (b = b) € p.

Thus essentially, state-description is a set of atomic
sentences or their negations. In order to understand the
above definition of satisfiability, we still need to understand
the notion "a state description makes all the members of A
true". One way to proceed, following Hintikka (1961), is to
give necessary and suffficient conditions for a set of
sentences u to be the set of all sentences which are true in
a state description. The set of conditions includes, in
addition to (C.1)-(C.4) the following:

(C.5)If AABE€ p, then both A€ pand B € p.

(C.6)IfbothAe yand B€ u,then AAB € .

(C.7)IfAv B e u, then either A€ por B e p.

(C.8) If either A € y or B € p and all the individual
constants occurring in (A v B) occur in the other formulae
of u,then Av Be p.

(C.9) If I3xA € u, then A(x/b) € u for at least one
constant b

(C.10) If A(x/b) € u for at least one constant b, then
IXxA € p.

(C.11) If vXA € p, and if b occurs in at least one
member of y, then A(x/b) € u.

(C.12) If A(x/b) € u for every individual constant b which
occurs in the formulae of py, then VxA € p.

Thus conditions (C.1)-(C.4) make sure that y is a state-
description, and the other conditions constitute a recursive
definition of what it is for a non-atomic sentence to be true
in a state description. The clauses for negation are
missing, because it is assumed that negation occurs only
infront ot atomic sentenced. But if this assumption were
dropped, they could be easily added, e.g.

(C.13) If (A A B) € u, then either "A € por B € u.

(C.14) If either 7A € por 7B € y, then 7(A A B) € , etc.

We shall disregard them in what follows.

Now we return to the above definition of satisfiability of
a set of sentences (or formulae) and reformulate i,
following Hintikka, as:

o A set of formulae A is satisfiable if and only if A can be
embedded in a set which satisfies conditions (C.1)-
(C.12).

One of Hintikka's basic insights in his early work is the
observation that the right-to-left conditions are redundant
for his purpose, and among those, condition (C.2) is also
redundant. He ends up only with the left-to-right conditions
(C.1), (C.3), (C.4), (C.5), (C.7), (C.9) and (C.11) and calls
any set which satisfies them a model-set. Indeed, we
notice that they (together with similar left-to-right conditions
for negation) constitute his definition of a model set at the
beginning of this section. (Hintikka, 1961.)

Hintikka is then able to prove that a set of formulae is
satisfiable if and only if it can be embedded in a model set.

He expresses informally this result in the following way:

The result may perhaps be expressed intuitively by
saying that a model set is the formal counterpart of a
possible state of affairs (of a 'possible world'.) (It is,
however, large enough a description to make sure that the
state of affairs in question is really possible.) For it is
natural to say that a set of sentences is satisfiable if it can
be embedded in a (partial or exhaustive) description of
possible states of affairs; and this is just what we
demonstrated if model sets are interpreted as such
descriptions. (Hintikka, 1961, p. 122.)

Later on Hintikka will extend the notion of
satisfiability (consistency) to sets of sentences which
contain modal operators. Before describing his ideas,
let us look at the work on modalities done by Hintikka's
teacher, G. H. von Wright.

Von Wright: An Essay in Modal Logic

With model sets in place, one of the major challenges
Hintikka took was to see how the notion of satisfiability could
be generalized to sets of sentences containing alethic (it is
necessary, it is possible), deontic (it is obligatory, it is
permifted) and epistemic (the agent knows, believes)
modalities. The context of Hintikka's work was provided by
C.I. Lewis' and von Wright's work on modal logic.

C.l. Lewis (1932) considered alethic principles like

(a) If necessarily A, and A entails B, then necessarily B

A [0 (A—B)

B

(b) Whatever is a logical law is necessary

(c) If it is necessary that A; then it is necessary that it is
necessary that A

Op—0O0p
and investigated various modal systems to deal with
them.
Von Wright
modalities:
e alethic modalities (necessary, possible, contingent,
impossible)
e epistemic modalities (verified or known to be true,
undecided, falsified or known to be false)
e deontic modalities (obligatory, permitted, forbidden,
indifferent)
¢ existential modalities (universal, existing, empty)
The starting point of von Wright's investigations was the
observation that the formal relations between concepts in
one group are analogous to those of the concepts in the
other groups. For instance, in the class of deontic
modalities, if a proposition is obligatory, then its negation is
forbidden. Its counterpart in alethic modalities is 'if a
proposition is necessary, then its negation is impossible',
which also holds. VonWright develops his former technique
on constituents into a method which decides, together with
the truth-tables, whether a modal sentence expresses a
"truth of logic" or not. By the latter von Wright means a
sentence whose truth depends "upon the specific logical
nature of modal concepts" (p. 10), e.g.
QAN (A—B)—90B
(Von Wright, 1951, p. 10.)
Here is an illustration of von Wright's technique for the
modal system he calls M1 which studies M1 — sentences,
that is, truth-functional compounds of atomic Mi —
sentences and/or atomic N1 — sentences, where:
Atomic M1 — sentences, are atomic sentences prefixed with
©or truthfunctional compounds of atomic sentences, where
the compound is prefixed with ¢
Atomic N1 — sentences, are atomic sentences prefixed with
[1 or truthfunctional compounds of atomic sentences,
prefixed with (1.
Von Wright shows how the modal principles
(N Ifo(AvV B) <« (0AV OB)
(II) If A and B are logically equivalent, then 0A and 0B
are logically equivalent (i.e. they have the same truth-
values)
provide, in combination with the truth-table method, a
decision procedure for each Mi — sentence, that is a
mechanical procedure which shows whether an Mi —
sentence is a tautology of modal logic or not. It goes like this.
e Each propositional formula A has a disjunctive normal
form, that is, it can be expressed as a disjunction of
conjunctions of atomic sentences or their negations.

e By principle (Il), A is equivalent to 0B where B is the
disjunction normal form of A.

e By principle (l), 0A is equivalent to the disjunction of, say,
m conjunctions, each prefixed with ¢. The latter are
(modal) constituents.

(1951) investigates four groups of
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e So it seems that the truth-value of each atomic M1 —
sentence could be determined from the truth-values of its
constituents by the truth-table method, provided that the
constituents can appear in the truth-tables in any
combination of truth-values (i.e. are independent).

To understand this later requirement, consider the
modal formula ¢(A v 7A).

The disjunctive normal form of (A v 7A) (when the list of
atomic formulas consists only of A) is (A v 7A). By (I) it is
equivalent to (0A v 0—A). Its constituents are 0A and O-A.
But given that (A v -A) is a tautology, then it cannot
happen, according to von Wright, that both 0A and 0-A are
false. Thus the following principle is still needed in addition
to (1) and (I1):

(Il1) Any propositional formula A is itself possible or its
negation is possible.

Now the principles (I)-(lll) in combination with the truth-
table method establish that 0(A v 7A) is a logical truth in
the system M.

By (I), O(A v —A) is equivalent with (0A v 07A). lis
constituents are 0A and 0—A. Thus its truth-table is:

0A 0~A__ | (0AV A
T T T
T F T
F T T
F F F

By (Ill) the row in its truth table in which both A and :A
are false, is deleted. Then ¢(A v —A) comes out as
"logically true in the system M1".

What about 0(A A 7A)? The disjunctive form of (A A 7A)
is empty, i.e. it is a O-term disjunctive-sentence. We would
like the truth table for 0(A A 7A) to be always F but we can't
get this result from the principles listed so far and the truth-
tables. Von Wright adds another principle to his list:

(IV) If a proposition is a tautology, then the proposition
that it is necessary is a tautology too.

(IV) ensures that [17(AA-A) is a tautology. But
[17(AA-A) is an abbreviation of =0(A A ~A). By the truth-
table method, 0(A A —A) is logically false in the system M;.

A similar method applies to atomic N1 sentences and
then to any M1 sentence. Finally von Wright shows that
these principles combined with the truthtable method
shows that 0A A [l (A — B) — 9B is a logical truth in the
system M.

Von Wright (1951) (Chapter IV) also constructs a
system of epistemic modalities by using epistemic
counterparts of the principles (1)-(IV). They are obtained
by replacing "possible" by "not falsified" and then by
defining the other epistemic modalities in terms of
"falsified". Thus A is falsifed, FA, expresses the same
proposition as the proposition that the negation of A is
verified, V 7A: And A is undecided can be expressed by
“VAA-V-A or equivalently by "FAA-~F-A. Thus from the
point of view of "formal behaviour" "the verified
corresponds to the necessary, the undecided to the
contingent, and the falsified to the impossible."

Von Wright notices the analogy between the alethic "it
is true that p but not neccessary that p" which expresses
the contingency of p and the epistemic "it is true that p but
not known (verified) that p" which expresses the
epistemical contingency of p: But he also notices a
difference between them:

Now certainly a proposition may be true without being
known to be true. And certainly someone may intelligibly
say "it is true that p, though nobody knows it". But if he said
"It is true that p, though nobody knows it, not even I" we

should feel there was something linguistically wrong. (von
Wright, 1951, p. 32)

We recognize today that von Wright's example is an
illustration of the so-called Moore's paradox. In his review
of vonWright (1951), Strawson (1953), takes the mentioned
difference between alethic and epistemic notions to throw
doubts on the whole enterprise of epistemic logic: "Facts of
this kind may lead us to wonder how far a system of
epistemic modalities can contribute to the philosophical
elucidation of words like "know" ". Later on in Knowledge
and Belief, Hintikka (1962) offers a solution to "Moore's"
paradox (cf. below.)

Von Wright also deals with combinations of epistemic
and existential modalities, that is, quantified epistemic
logic. Of these combinations he is particularly interested in
epistemic-existential sentences (de dicto), e.g. "It is known
that something is red", existential-epistemic sentences (de
re), e.g. ""Something is known to be red" and the system
which combines both. He points out that the first two
notions require no new governing principles, but the third
one requires two new principles (idem, p. 49):

(IV) If it is known that everything possesses a certain
property, then everything is known to possess that property

(V) If there is a thing which is known to possess a
certain property, then it is known that something possesses
this property

Von Wright points out that none of these principles is
convertible. Later on in Knowledge and Belief Hintikka will
show that these principles are valid using the technique of
model sets and model systems.

The decision method for epistemic modalities is
completely similar to the previous one, i.e. we reduce the
original V E-sentence to a truth-function of atomic
constituents, the only difference being that the atomic
constituents have now the form FC where C is a constituent
in a monadic predicate language (see section 1), that is, a
specification of a possible world built up from disjoint unary
predicates of the underlying language and the existential
quantifiers or their negations. Skipping over many details,
the normal form of the V E-sentence VEA v ~FUA (here EA
is an abbreviation of 3xA and UA of ¥YxA(x)) turns out to be

A(F(REAANERA)VF(TEAA-E-A))V(~F(CE-AAEA)V-F(
“E-AA-EA))

which is a truth-function of the atomic V E-constituents
F(~EAAE-A), F(mEAAE-A) and F(mE-AAEA). Thus we
can check, by the truth-table method whether this formula
is a logical truth or not. The only restriction on the
distribution of truth-values (which does not apply to this
case), is that if a sentence has a maximal number of V
E-constituents (the disjunction of the correponding
E-constutents is a tautology), then not all of them can be
falsified.

Finally von Wright investigates "higher-order"
modalities (e.g. "it is possible that it is necessary that p")
for which he needs a new principle of reduction:

(VI) If it is possible that a certain property is possible,
then the property is possible.

Von Wright shows that, if this principle is adopted, then
higher-order modal sentences can be shown to be
equivalent to truth-functional complexes of of first-order
modal properties.

In Appendix IlI, von Wright investigates various
axiomatic systems and compares them to C.l.Lewis's
systems. Von Wright points out that if 'verified' or 'known
to be true' refer to the actual knowledge of some
particular person, then the counterparts of Lewis'
principles may fail. We will see later on that Hintikka
interpreted these notions in the same way as von Wright:
they refer to idealized agents.
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Modality and Quantification (Hintikka 1961)

Von Wright's analysis of modal notions did not appeal
to the notion of possible worlds as alternatives to our actual
world. Hintikka took a different route. He did not use
constituents but model sets. In Hintikka (1957a), (1957b)
and (1961) Hintikka extends the notion of satisfiability of
sets of formulas of predicate logic to sets of formulas with
modal operators such as "it is possible" and it is
necessary" and deontic operators like "it is obligatory that".
One of his main insights is that the satisfiability of a set of
sentences involving modal notions forces us to consider
sets of model sets:

In our definition of satisfiability, we therefore have to
consider sets of model sets. Such sets of sets we shall call
model systems. (Hintikka, 1961, p. 122)

Hintikka inquires into the question of what conditions
must model systems be subject to:

"Suppose that 0A € y € 2 where 2 is a model system
(and where ¢ is to be read 'possibly'). Then clearly we have
to require that A;which is perhaps not true in the state of
affairs described by u, must nevertheless be true in some
other state of affairs which could have been realized
instead the one described by u. Descriptions of such states
of affairs will be called alternatives to . In other words, the
following condition must be satisfied:

(C.M*) If OA € uy € 2 then there is in 2 at least one
alternative v to p such that A € v" (Hintikka, 1961, p. 123)

Similar conditions are associated with [JA:

(C.N) If UA€ p € 2 and if v € 2is an alternative to p,
then A€ v.

The combination of modal notions and model sets
bring in difficulties of their own. Consider a formula with
an occurrence of an individual constant (or free individual
symbol), which belongs to a model set y. We can safely
assume, following Hintikka, that the individual constant in
question stands for an individual which exists in the state
of affairs described by p. But if the formula in question
belongs to several model sets at the same time, the
previous assumption has more severe consequences. It
implies that an individual may exist in more than one
'possible world':

The presence of a free individual variable in the
formulae of y, we may thus say, is the formal counterpart
to the existence of its value in the state of affairs described
by p. From this it follows that when a formula A is
transferred from a model set u to one of its alternatives say
v- we have to heed the free individual variables A contains.
If one of them does not occur in the other formulae of v,
then the adjunction of A to v is legitimate only if the
relevant values of this free individual variable are assumed
to exist not only in the state of affairs described by v but
also in that described by v. In general this assumption
cannot be made. Individuals which de facto exist may
possibly fail to do so. (Hintikka, 1961, p. 125.)

Hintikka then considers the following variant of (C.N):

(C.N") [F DA € p € 2 and if v € 2 is an alternative to p,
and if each free individual variable of A occurs in at least
one other formula of v, then A € v.

Modal principles like (C.M*), (C.N) and (C.N*) suffice,
accordingly to Hintikka, for a minimal modal logic. Once
they are in place, he is able to formulate the defininition of
satisfiability for sets of modal sentences:

o A set A of formulae is satisfiable if and only if there is
a model system (£, R) such that A € y for some
member u of 2.

For emphasis: a model system is a pair (12, R) where
the first member 2 is a set of model sets and the second
member R is the relation of alternativeness which satisfies
(C:M*) and (C.N*).

In Hintikka (1961) it is mentioned that the semantical
system thus obtained (interesting enough, Hintikka
considers the pair (2 R) a semantical system) is
equivalent to vonWright's system M (vonWright, 1951.)
Hintikka also mentions that by requiring the relation R to be
transitive, we obtain a stronger system which is equivalent
to Lewis' s system S4, and by requiring it to be symmetric,
we obtain a semantical system whose syntactical twin is
obtained by adding to the system M the Brower's axiom

A— [0 A.

Further on, he notices that by requiring R to be
transitive and symmetric, we obtain a system which is
equivalent to Lewis's S5. Hintikka (1961) adds, however: "I
shall not prove these results here". Instead he mentions
that the principle

AxX[IF(x) —[3xF(x)

is not satisfiable in a model system which obeys (C.N*)
(Hintikka, 1961, p. 124.)

Hintikka does not present a formal argument, but it is
easy to build one.

Here it is.

Suppose there is a model set y in a model system 2
such that:

1. IxOF(x) € y

2. 7[3xF(x) € y

By a series of equivalent transformations on (2), we get

3. 0Vx"F(x) e u

which, by (CM*), implies

4. VxF(x) € u*

where p *is an alternative to p. From (1) and (C.E) we get

5.0 F(b) € p.

Now if we applied (C.N) to (5) we would get

6. F(b) € u*

which together with (4) would give -P(b) € u*
contradiction.

However, when we replace (C.N) with (C.N*), we
cannot any longer make the transition from (5) to (6) given
that (the individual denoted by) b does not occur in (other
formulae of) u*. In other words, we can prove the validity of

AXIP(x) — 3xP(x)

if we assume that if (the individual referred to by) b
exists in u (recall that for Hintikka a free individual variable
or individual constant occurring in a formula in a model set
is the formal counterpart of an individual in the possible
world described by the model set), then it also exists in p*;
but this is precisely what Hintikka denies.

Hintikka contemplates the possibility to restore the
validity of xEIF(x) — [3xF(x) by requiring that "whatever
exists in a possible state of affairs exists in all the alternative
states of affairs; in short, that whatever exists exists
necessarily." (Hintikka, 1961, p. 125). But he does not go for
it (Kripke also discusses this solution in Kripke, 1963.) He
also mentions a condition on model sets which "formulates
exhaustively the assumption that free individual variables are
transferable from a model set to its alternatives":

(C.self=*) If b occurs in at least one formula of y and if v is
an alternative to p, then a = a € v. (Hintikka, 1961, p. 125).

Let us take stock. Hintikka (1961) considers two kinds
of modal systems. One of them, which satisfies (C.self=%),
embodies the assumption that all actually existing
individuals exist necessarily; the other one, which satisfies
(C.N¥), dispenses with this assumption. We shall see that
in Knowledge and Belief (1962), Hintikka points out an
interesting difference between the alethic principle
AxLIP(x)—13xP(x) that Hintikka denies, and its epistemic
counterpart

IxKaF(x)—Ka3xF(x)

that Hintikka, like von Wright, endorses (cf. von Wright
principle V.)
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Knowledge and Belief (Hintikka 1962)

Hintikka (1962) investigates the satisfiability of sets of
sentences involving knowledge and belief in the context of
model sets:

...we are led to ask how the properties of model sets
are affected by the presence of the notions of knowledge
and belief; how, in other words, the notion of model set can
be generalized in such a way that the consistency
(defensibility) of a set of statements remains tantamount to
its capacity of being embedded in a model set. What
additional conditions are needed when the notions of
knowledge and belief are present? (Hintikka, 1962, p. 34)

The basic concepts are now "the agent a knows that
A", symbolized by KaA; and "it is possible, for all the agent
knows that A", symbolized by Pa.A: In the new context
Hintikka does not speak any longer of consistency and
inconsistency of a formula or a set of formulae, but of
defensibility and indefensibility, respectively; and instead of
valid sentences he talks about self-sustaining sentences.
Thus to show that a set of sentences is defensible one has
to show that it is embeddable onto a model system (£2;R)
where 2 is a set of model sets and R is the alternativeness
relation. And to show that a set of sentences A is
indefensible, one has to show that there is no model model

set u € £20of a model system (£2;R) such that A C .

The notions KaA and PaA, introduce new requirements
on model systems. Some of them are simply counterparts
of their alethic relatives, e.g.:

(C.K) If KaA belongs to a model set y (in a model
system (), and if y* is an alternative to y (with respect to
the agent a) in 2, then A belongs to y*.

(C.7K) If 7KaA belongs to a model set py, then PamA
belongs to .

(C.P) If PaA belongs to a model set p, then there is
at least one alternative y* to y in £2 such that A belongs
to u. Etc.

But there are new requirements which reflect the
specific properties of knowledge and belief. For knowledge,
it is required that the alternative relation be at least
reflexive and transitive:

(C.K*) If KaA belongs to a model set y, then A also
belongs to v

(C.KK*) If KaA belongs to a model set p in some model
system (2, and if uy* is an alternative to u (with respect to
the agent a) in (2, then KaA belongs to p*.

The latter says that everything the agent a knows in the
state of affairs described by p, is also known in every a-
alternative state of affairs described by u*. It correspond to
the knowledge-axiom:

KaA g KaKaA.

The purpose of (C.KK*) is to enforce a robust, infaillible
notion of knowledge. It can be shown that in the absence
of (C.KK*), there is a model set y in a model system 2such
both KsA € p and Ka(B—-KzA) € u. That is, in such
situations, the agent knows that A but he also knows that if
B is the case, he will loose the knowledge that A. Hintikka
rejected this "faillibilist" conception of knowledge. (C.KK*)
rules out model sets of this kind.

Hintikka's defense of the (C.KK*) principle makes it
clear that Hintikka is concerned with virtual knowledge, that
is, knowledge of cognitively perfect agents who are
sufficiently clever to be able to carry out the implications of
what they know. In accordance with this line, Hintikka's
interpretation of all the principles (C.K)-(C.KK*) is that for a
cognitively ideal agent it is irrational (indefensible) to claim
that e.g. he knows that A and to deny, on the same
occasion, that A.

Knowledge and Belief contains many indefensibility
arguments. The proof of the indefensibility of a statement A

is interpreted, in the spirit of the model set technique, as an
aborted attempt to describe a state of affairs in which A
would be true; and in the same spirit "every proof of the
fact that a statement p implies epistemically another
statement q is, intuitively speaking, an aborted attempt to
describe consistently a state of affairs (with alternatives) in
which p would be true but g false." (Hintikka, 1962, p. 45).

Here is one of Hintikka's examples of a self-sustaining
principle. We show that

KaA A KaB — Ka(A A B)

is self-sustaining by trying to build up a model set in
which the antecedent is true (i.e. it belongs to a model set)
and the consequent is false (i.e. its negation belongs to the
same model set).

Suppose there is a model set y in a model system 2
such that

1. KaA A KaB € p (assumption)

2. 7Ka(A A B) € u (assumption)

From (2) and (C.7K) we get

3.Pa(AAB)epu

and thus by

4. 7(AAB)eu*

for some alternative u* to p.

Skipping over a couple of steps, which lead to KaA € u
and KaB € u, we infer by (C.K):

5.Aeu”

6.B e u*

7. (A A B) € u* (5,6 and logic).

We have derived a contradiction, which shows that the
negation of KaA A KaB — Ka(AAB) is indefensible and thus
this sentence itself is self-sustaining.

Using this technique, Hintikka is able to show how the
epistemic counterparts of C.| Lewis S4 are self-sustaining.
He also gives a solution to some traditional puzzles, like
Moore's paradox. Finally, Hintikka defends his program in
epistemic logic against Quine's criticisms of modal logic by
showing that substitutivity of identity and existential
generalization make sense in modal contexts, provided
certain assumptions are fulfilled. Let me shortly say few
words about some of these matters.

Moore's paradox

In Hintikka (1962) he discusses Moore's paradox of
"saying and disbelieving". He starts by noticing that there is
something logically queer about someone asserting

1. A but | do not believe that A

even if it is not self-contradictory (indefensible)
according to the criteria he set up. He offers the following
explanation of the absurdity of (1).

It is expected from anyone (say b) who asserts the
sentence

2. A but a does not believe that A

"that it is possible for him to believe what he says, that
is, it would be defensible for him to say

3. | believe that the case is at follows: A but a does not
believe that A". (idem p. 52)

This sentence is of the form

4. Bo(A A "BaA)

while (1) is of the form

5. Ba(A A _‘BaA).

Now Hintikka shows that (5), unlike (4), is indefensible
in his system. To show this, he follows the usual reductio
ad absurdum proof, and supposes (5) belongs to a model
set. Then using the transitivity of belief, he derives a
contradiction (p. 52). Hintikka mentions that he has offered
a solution to Moore's puzzle which does not invoke any
additional principles to the ones he has so far introduced.
Perhaps a short critical remark should be considered at this
point. True, Hintikka does not strengthen the logical
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principles that govern knowledge and belief. He does
introduce, however, without noticing, an extraassumption,
which is a norm of assertion: assert a sentence only if you
believe it (i.e it is defensible).

Quantifiers and
'knowing who'

The combination of epistemic notions with quantifiers
and identity leads to problems analogoue to those we
encountered in alethic quantified systems. These matters
have been extensively debated and we will not explore
them in great details here. We shall focus on Hintikka's
notion of 'knowing who' and the way he perceived the
difference between the logical treatment of alethic and
epistemic notions.

The presence of quantifiers, identity and knowledge
operators allows Hintikka to represent in his logical setting
the notion "a knows who b is". For instance, he renders
"a knows who Mr. Hyde is" as

AxKa(x=h)

This notion introduces requirements of its own on
model systems:

(C.EK=EK=") If 3xKa(b=x) € u, and u* is an epistemic
alternative to u with respect to a; then 3IxKa(b=x) € u*.

(C.EK=) If 3xKa(b=x) € y, then 3x(b=x) € uy

The second condition tells us that if a knows who (the
individual referred to by) b is in the possible world y, then b
exists in u. The first condition tells us that if a knows who b
is in the possible world u, then a knows who b is in all a's
epistemic alternatives.

Hintikka's justification of these principles is based on
his decision to take 'knowing who' to behave logically in the
same way as 'knowing that' (Hintikka, 1962, p. 116). Thus
(C.EK=) may be seen as the counterpart of the principle

KA — A

for knowing who. And analogously, (C.EK=EK=*) may
be seen as the counterpart for knowing who of (C.K.K*),
which ensures the validity of the axiom

KaA — KaKaA:

We pointed out earlier that this axiom (and its
semantical counterpart (C.K.K*)) ensure a robust notion of
knowledge. In the same way, (C.EK=EK=*) ensures that if
an agent knows who (the individual denoted by) b is, then
he is not going to loose this knowledge in any of his
epistemic alternatives.

More generally, existential and universal quantifiers,
have, in non-epistemic contexts, rules of instantiation which
are completely analogous to the rules (C.3) and (C.U). But
the interaction of quantifiers and epistemic operators
produces additional problems, as already witnessed by
(C.EK=EK=*) and (C.EK=). Hintikka compares these
problems with their counterparts in alethic contexts
referring back to Hintikka (1961). When we discussed that
paper in an earlier section, we pointed out that
constructions of the form

(3x0...x...) € y (3x0..X...) Eu

raise the question of whether an individual existing in a
model set y also exists in the alternatives that [J or ¢ forces
us to consider.

In Knowledge and Belief, Hintikka considers the
analogue constructions

(IxKa...x...) € y (AXPa...X...) E U

but he interprets them in a different way. The
quantifiers in these constructions "range", not over only
individuals existing in y but over individuals existing in u
which are also know (in the sense of knowing who, that is,
identified). Thereby the problem these constructions raise
is whether an individual known by a in the model set , is
also known by a in a-alternatives to y. And given Hintikka's

identity in epistemic logic:

notion of knowing who and the analogy he draws between
this notion and knowing that, his answer is positive. That is,
in the general case, the following constraints on modal
systems are added:

(C.Eep) If 3XA € p, then A(x/b) € py and IxKa(x = b) €
(it is supposed that A contains an occurrence of the
operator Ka or Pa and 'x' occurs within the scope of one of
them in A but not within the scope of any other epistemic
operator).

(C.Uep) If XA € p and 3xKa(x = b) € , then A(x/b) € p
(with the same assumptions as in (C.Eep) ).

We note that both (3xKa.. x...) € y and (3xPa...X...) E u
fall under the incidence of (C.Eep). They both generate a
substitutional instance (Ka...b...) € py and (Ka...b...,) € U,
respectively, such that a knows who b is in p. (C.EK=EK=")
further ensures that a knows who b is also in a's epistemic
alternatives.

With the help of these principles, Hintikka is able to
show the self-sustenability of the principle

AxKaF(x) — KaaxF(x)

whose counterpart in alethic logic

AXOF(x) — D3xF(x)

he rejects. Here is Hintikka's argument (1962, p. 117).

Suppose there is a model set y in a model system
such that

1. 3xKaF(x) € y, and

2. "KaaxF(x) € .

By equivalent transformations on (2) we get:

3. Pa¥xF(x)

which togetner with (C.P) implies

4. vx~F(x) € u*

where p*is an a-alternative to p.

From (1) and (C.Eep) we get

5. KaF(x/b) € u

6. IxKa(x = b) € .

From (6) we obtain using by (C.EK=EK=*)

7. 3xKa(b = x) € u*

from which we derive, using (C.EK=)

8. Ax(b = x) € u*.

From (5) and (C.K) we get:

9. F(x/b) € u*

and from (6), by (C.EK=EK=*) we obtain

10. IxKa(b = x) € u*

Now that a knows in y* who (the referent of ) b is, we
can instantiate the formula in (4) and get

10. 7F(x/b) € u*.

We have obtained the desired contradiction which
shows the indefensibility of the negation of AxKaF(x) —
KadxF(x) and thereby the self-sustainability of the
formula itself.

Hintikka concludes the argument with the following
observation:

The self-sustenance of [AxKaF(x) — KadxF(x)] shows
that there is an interesting difference between the logical
behavior of the notion of knowledge and that of the notion
of necessity toward quantifiers, in spite of the fact that the
two are closely similar in many respects. For the notion of
necessity the analogue of [IxKaF(x) — KadxF(x)] is not
valid. From the fact alone that there exists an individual
which cannot help having a certain property it does not
follow that there necessarily is an individual with this
property. For the individual first mentioned might
conceivably not exist. (Hintikka, 1962, p. 117)

In a footnote Hintikka refers to the argument against the
self-sustenance of

Ax0P(x) — D3IxP(x)

that he presented in his earlier paper (Hintikka, 1961).
Indeed, as we recall from our earlier section, the proof of
the validity of this sentence required the assumption that if
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(the individual referred to by) b exists in y, then it also
exists in u*. Hintikka rejected it, and consistently with that,
he also rejects it in Knowledge and Belief, as the quote
above indicates.

Hintikka on Quine's criticism of modal logic

Hintikka's work in epistemic logic went against Quine's
arguments to the effect that quantifier rules like existential
generalization and substitutivity of identity are misguided in
alethic contexts. Hintikka acknowledges that none of these
rules holds uniformly in epistemic contexts. That is, one
cannot always infer

1. a knows that Dr. Jekyll is a murderer (i.e., Ka(M())))
from the premises

2. a knows that Mr. Hyde is a murderer (i.e., Ka(M(h)))

and

3. Dr. Jekyll is the same man as Mr. Hyde (i.e. j = h).

Neither can one infer

4. (IX)Ka(M(x))

from (2).

For Quine, the failure of substitutivity in the first
example indicates the referential opacity of the position
occupied by the term "Mr. Hyde". This feature is also
responsible for the impossibility of existential generalization
in the second example. Quine's solution was to restrict
these rules to referentially transparent contexts.

For Hintikka (1962), the failures are not failures of
referentiality, that is, they are not due, as Quine sometimes
seems to suggest, to the way in which our singular terms
refer to objects. The source of the failures has to do rather
with multiple referentiality, that is, with the fact that a has to
consider several epistemic alternatives to the current one.
In some of these "possible worlds" the proper names "Dr.
Jekyll" and "Mr. Hyde" refer to two distinct men (p. 102).
For Hintikka substitutivity of identity makes perfectly good
sense in epistemic contexts, provided that a knows that Mr.
Hyde is the same man as Dr. Jenkyll, a requirement that
Hintikka formulates as

Ka(h = )

In an analogous way, Hintikka goes on, "quantifying in"
that is, moving from

Ka...h...

goes smoothly whenever a knows who Mr. Hyde is, that
is, whenever 3xKa(x = h) also holds (p. 112).

Semantically speaking, Hintikka (1962) interprets
clauses of the form Ka(h = j) as saying that the two names
refer to the same individual in every a-epistemic
alternative; and he interprets clauses of the form IxKa(x =
h) as ensuring that h names the same individual in every
relevant epistemic alternative (pp. 111-112). Yet, | would
like to claim, against Hintikka, that none of the rules
Hintikka proposes ensures that 'b' refers to one and the
same individual in every possible world in which b exists.
This can be seen in the following way.

Suppose that 3xKa(b = x) € y, and u* is an epistemic
alternative to p. From this one can derive, using
(C.EK=EK=*) and (C.EK=), that

Ax(b=x)e
and
Ax(b = x) € ™

The most we can now get from these conditions, using
the model sets technique based on the substitutional
interpretation of quantifiers, isthatb=ce pyand b=d € y*
for some constants ¢ and d. The two conditions are
compatible with both the "descriptive" interpretation of
individual constants according to which the referent of such
a constant may vary from world to world, and with the

"rigid" interpretation according to which the interpretation
remains fixed. In other words, the non-referential
semantics with its substitutional interpretation of
quantifiers the technique of model sets relies on, cannot
enforce that 'b' refers to one and the same individual in
every relevant possible world. In our particular example,
' and 'c' could very well refer to one and the same
individual, say e, in the possible world described by p,
and, on the other side, 'b' and 'd" could refer to the
individual d # e in the world described by u*. Hintikka
came to realize this later on, or so we would like to think.
For instance, in Hintikka and Sandu (1995) the authors
claim that when the quantifiers are interpreted objectually
(and extensionally), then 3IxKa(b = x) and 3xLi(b = x)
express that 'b' is a "rigid designation" in epistemic and
alethic contexts, respectively (p. 181 in Hintikka 1998).

Hintikka, Kanger and Kripke

Kanger's reconstruction of Hintikka's early work
(Kanger, 1972)

As mentioned earlier, Hintikka's model sets share
common features with Carnapian state descriptions.
Carnap (1946, 1947) defines a notion of universal modality
"it is necessary that A", DA, in a straightforward way:

DA is true at a state description X if and only if A is true
at all state descriptions Z".

An essential new ingredient in Hintikka's work, compared
to Carnap, is the alternativeness relation R and the notion of
model system (Q, R). By varying R Hintikka is able to model
various modal and epistemic notions, as we have seen in
earlier sections. Model systems appear in print in Hintikka's
early work in 1957, 1961, and 1962. But a striking difference
between Hintikka and Carnap, as well as, as we shall see,
between Hitnikka and Kripke, and Hintikka and Kanger, is
that Hintikka never presented explicitly in his early work a
recursive definition of the notion of truth in a model (model
set, possible world) for a logical language which combines
both quantifiers and modalities. That is, he never presented
a definition of the form

A is true in a model (possible world, model set) iff....

where A runs over modal and quantified formulas.
Hintikka was concerned with the semantical notion of
consistency (satisfiability, defensibility) of a sentence or set
of sentences, and not with the notion of truth in a particular
model, as he often emphasized (e.g. Hintikka, 1961). This
had some important consequences.

In model sets (and state descriptions) quantifiers are
treated substitutionally. The substitutive interpretation of
quantifiers dispenses with the notion of model and with the
notion of reference. For this reason, although Hintikka often
speaks of free variables and individual constants referring
to an individual or another in the possible world describe by
the relevant model set, this talk remains at an informal level
and the assumptions behind it are never made explicit.

It is interesting, against this background, to compare
Hintikka's ideas to the work of two of his contemporaries,
Stig Kanger and Saul Kripke, who worked on the same
problems during the same time as Hintikka. Kanger is the
only one of the three who presented a detailed comparison
of his own framework with Kanger's and Hintikka's
systems. In his comparison, Kanger (1972) extracts from
Hintikka's theory a recursive truth-definition of the notion "A
is true in a state-description S of a model system (¥, R)"
but confesses that

"We shall here formulate Hintikka's theory so that its
relationship with Carnap becomes explicit- or maybe over-
explicit. (In fact, we are depriving Hintikka's theory of one
of its virtues.)" (Kanger, 1972, p. 115).
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This is an over-explicitation indeed, as | tried to point
out that due to his special interests, Hintikka took as the
basic concept of his semantical theory the notion of
satisfiability.

In Kanger's reconstruction, he attributes to Hintikka the
notion truth in an interpretation(Q, H) that he denotes by
T(A, (Q H)). Here Q is a nonempty class of state
descrptions (!) and H is a a member of Q. It is useful to
recall the definition of a state-description:

(C.1) If Ais an atomic sentence (or an identity) then not
bothAepyand "Aey

(C.2) If A is an atomic sentence (or an identity) then
eitherAe pyor "A ey

(C.3) If A is an atomic sentence (or an identity) or the
negation of an atomic sentence (identity), and if A € y and
a=b e pand if Bis exactly like A except that a and b have
been interchanged in one or several places, then B € p.

(C.4) Not 7(b =b) € p.

Kanger defines T(A, (Q, H)) recursively for sentences:

(a) T(P(a1,..., an); (Q, H)) is the truth-value T (true) iff
P(a1,..., an) € H,;

(b) (a1 =az; (Q, H))isTiffai=aze H

©)T(-A, (Q H)isTiffAgH

The clauses for other extensional connectives are
standard.

(d) T(vxB, (Q, H)) is the truth-value T iff T(B(x/b); (Q,
H)) is T for each individual constant b; etc

The truth for modal sentences uses the relation of
accessibility:

o T(LIA; (Q, H))is Tiff T(LA, (Q, H))is T forevery H € ®
such that HRH".

Kanger's "over-explicitation" or rather "reconversion" of
Hintikka's model systems into state-sescriptions and his
attribution to Hintikka of the notion of "truth in a state-
description" are useful. It illustrates the strategy of how one
can take satisfiability as the basic semantical notion and
then extract a recursive definition of the derived notion of
"truth in a possible world". It leaves out, however, the
restrictions on model systems that played such a major role
in Hintikka's thought.

Kripke and Hintikka

In contrast to Hintikka, both Kanger (1957, 1972) and
Kripke (1959, 1963) take "truth in a possible world (model)"
as the basic semantical notion, and define satisfiability in
terms of it. Also both of them use, not substitutional
quantification, as Hintikka and Carnap did, but the Tarskian
notion of satisfaction. In other words, quantifiers are
defined objectually, the range of quantifiers is made explicit
and so is the notion of reference and model.

Kripke (1959) considers a modal language which
contains individual and propositional variables, predicate
symbols and the modal operator [l

Given a non-empty domain D of individuals, for each
formula (!) A in the object language one defines the notion
of a complete assignment for A in D, which is a function
that assigns:

e to every free individual variable of A an individual in D,

¢ to every propositional variable which is a subformula of
A either the truthvalue T or F, and

¢ to every n-place predicate symbol P occurring in A an

n-place relation on D.

A model of A and D is an ordered pair (G, K) of
complete assignments for A in D, where G € K and all the
assignments of K agree on the free variables of A. The
assignment G is supposed to play the role of the actual
world and the set K is to be thought of as the set of all
possible worlds. Notice that there is no accessibility
relation on K.

Given a model (G, K) for A and D, every subformula B
of A receives the value T or F relatively to an arbitrary
assignment H € K in a recursive way:

(i) If B is an atomic formula P(x1,..., xn), then it receives
the value T if and only if the n-tuple (a1, ..., an) assigned by
H to the free variables xi,..., xn belongs to the extension of
P as given by H; otherwise it is assigned the value F.

(i) If B is x1 = x2, then it receives the value T if and only
if the individual in D assigned to x1 by H is the same as that
assigned to x2. Otherwise it receives the value F. The
clauses for the extensional connectives are standard.

(iii) B is ¥xC(x), then it receives the value T if and only if
B(x) is assigned the value T for every assignment of an
element of D to x; otherwise it receives the value F.

(iv) If B is JC, then it receives the value T if and only if
every member of K assigns the value T to C; otherwise it
receives the value F.

Few things need to be emphasized in Kripke's
definition:

¢ Possible worlds are truth-value assignments

¢ They all share a common domain of individuals D

¢ A model is relativized to a modal formula A

e A free variable x is assigned an element of the
commonly shared domain D (and thus its interpretation
remains "rigid")

¢ On the other side, the interpretation of a predicate
symbol P may vary from world to world, that is, there are
assignments in K which assigns to P different extensions in
the domain D

¢ Given that there is no accessibility relation, [J expresses
an universal (S5) notion of necessity, like in Carnap.

A formula A is said to be valid in a model (G, K) of A
and D if A is assigned the value T by G (informally: A is
true in the actual world). Actually later on in Kripke (1963)
he acknowledges that a better notion than “valid in a
model” is “true in a model”. A is valid in D simpliciter if A is
valid in every model of A on D. A is satisfiable if there is a
non-empty domain D and a model of A on D such that A is
valid in this model. Finally, A is universally valid if A is
satisfiable in every non-empty domain D. The formula B is
semantically entailed by A4, A,, ..., A, if and only if (A1 A A
A ... A An) — B is universally valid. Notice that if n = 0 this
amounts to B being universally valid.

Kripke proves a completeness theorem which shows
that Bis semantically entailed by A4, A, ..., A, if and only
if the semantical tableau construction where A4, A, ..., A,
are on the left side and B is on the right side of the tableau
closes. We will not enter into these details here but we take
note of the con-nection between semantic tableaux (model
sets) and the semantical notion of entailment and universal
validity which are defined in terms of truth in a model.

In Kripke (1963), this picture is radically changed. In a
footnote at the beginning of the paper, Kripke tells the
readers that: The authors closest to the present theory
appear to be Hintikka and Kanger. The present treatment
of quantification, however, is unique as far as | know,
althought it derives some inspiration from acquaintance
with the very different methods of Prior and Hintikka.
(Kripke 1963, Footnote 1, page 83.)

What is this "unique treatment of quantification"?
Essentially, it is obtained by imposing a quantificational
structure on a set of possible worlds (and an accessibility
relation). This happens by

e relativizing the range of a quantifier to a possible world;
in order to do this, each possible world is endowed with its
Oown universe.

¢ providing a semantic value for free variables a la Tarski
through the notion of assignment; the objects assigned to
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the free variables may come from any of the individual
universes.

e relativizing the notion of satisfaction to a possible world
and an assignment.

Here are the technical details.

The starting point is the notion of model structure (m.s.)
for a propositional modal language. It is a triple (G, K, R),
where K is the set of possible worlds, G is the actual world,
G € K, and R is an accessibility relation on K that Kripke
interprets as follows:

e For every H1, H2 € K, HIRH2 means that H: is possible
relative to Hi, that is, every proposition true in Hz is
possible in H1. (Kripke, 1963, p. 84.)

Kripke notices that reflexivity of R is a natural requirement
and mentions that one may impose additional requirements,
corresponding to various axioms of modal logic.

Given a model structure (G;K;R), a model for the
propositional modal language is a binary function ¢ which
assigns to each atomic formula P and possible world H in
K, a truth-value (P, H) which is T of F. We recognize in
the notion of a model the ancestor of what nowadays is
called a Kripke-model for a modal propositional language.

Given a model, one can then assign by induction truth-
values for complex propositional formulas. The clause
which interests us is:

o o(DAH) = T iff (A, H') = T for every H" € K such that
HRH'’. Informally: A is necessary in H iff A is true in all
worlds H’ possible relative to H.

A quantified model structure (g.m.s.) is a model
structure (G,K,R) together with a function @ which assigns
to every possible world H in K its own domain w(H), that is,
the set of individuals existing in H. We are told that:

Notice, of course, that w(H) need not be the same set
for different arguments H, just as, intuitively, in worlds other
than the real one, some actually exising individuals may be
absent while new individuals, like Pegasus, may appear.
(Kripke, 1963).

Let U be the set of all individuals which exist in some
world or another in K (ie. U = Un e w(H).) A
quantificational model on a q.m. is now defined as a binary
function ¢(P", H) where the second variables ranges over
possible worlds in K and the first variable over predicate
symbols of the underlying language. When n = 0, P" is a
propositional letter and thus @(P", H) is T or F. For n = 1,
@(P", H) is a subset of U", that is, an n-place relation which
is the extension of P" in the possible world H.

Kripke defines inductively @(A, H), the truth value of the
formula A in the possible world H relative to an assignment
of individuals in U to the free variables of A:

(i) The case of propositional variables has been taken
care of.

@iy If Ais P(x1.., xn) (n = 1), and the assignment
assigns the individuals ai,..., an from U to the variables
X1,..., Xn, then @(P", H) = T if the n-tuple (a1,..., an) belongs
to @(P", H).

The inductive steps for the propositional connectives
are straightforward.

(iii) If Ais OB, @(A, H) = T relatively to the assignment
is T if and only if ¢(B, H") = T for all the possible worlds H”
such that HRH’ (relative to the same assignment).

(iv) Assume now we have a formula A(X, y1,..., ¥n)
where X, y1,..., yn are the only free variables present.
Assume also that @(A(x, y1,..., yn), H) has been defined for
each possible assignment to the free variables x, y1,..., yn.
Then we define @(VXA(X, y1,..., yn);H) = T relative to an
assignment as,..., an of elements of U to the free variables
Y1,e-0s Yo if @(A(X, y1,..., yn), H) = T for every assignment of
b, a1,..., an to the free variables x, y1,..., yn, where b is also
an element of w(H). As already mentioned, the last

restriction means that we quantify only over the individuals
existing in H.

Kripke illustrates the above definitions by giving
counter-examples to two familiar formulas:

VXLF(x) — OVxF(x); OVXF(x) — VXOF(x)

The formula on the left is known as the Barcan formula,
and that on the right as the converse of the Barcan
formula. | will consider here only Kripke's counterexample
to the converse of the Barcan formula. It is a model
structure (G, K, R) where K consists of two worlds, the
actual world G and a second world H. The accessibility
relation R is the universal relation

R={(G, H), (H, G); (G, G); (H, H)}.

The quantificational model structure on (G, K, R) is
formed by endowing each possible world with its own
domain. In the present case we take: ¢(G) = {a, b} and
w(H) = {a}. Finally, to obtain a model, we have to define an
extension of the predicate symbol P in each possible world.
Following Kripke we let: @(P, G) ={a, b} and ¢(P, H) = {a}.

The first observation is that vxF(x) is true in both
worlds, (relative to the empty assignment), that is,
@(VxF(x), G) = T and ¢@(VxF(x), H) = T, given that any
assignment of an element of w(G) to X is @ member of
@(F, G) and similarly for @(VxF(x), H) = T. Thus [IVxF(x) is
true in G. On the other side, Vx[1F(x) is true in G iff [lw(G)
is true in G for every individual in G assigned to x iff [ly(G)
is true in G when a is assigned to x and when b is assigned
to x. The first claim holds iff a belongs to the extension of F
in both G and in H. This is true. The second claims holds iff b
belongs to the extension of F in both G and in H. This is
false, given that b does not belong to the extension of Fin H.

It is interesting to compare Kripke's treatment of the
converse of the Barcan formulas to Hintikka's treatment of
the counterpart of this formula in epistemic logic.

Hintikka (1962) shows that

VXxF(x) — VXKF(x)

is self-sustainable by showing that its negation is
indefensible. We follow Hintikka's argument (and his
numbering) which is essentially the same as the earlier
argument which established the self-sustainability of

AxKaF(x) — Ka3xF(x).

Suppose there is a model set y in a model system
such that

(134) KaVxF(x) € pyand

(135) "VxKF(x) € p.

By a series of equivalent transformations, (135) is
reduced to

(136) IxPa~F(x) € u

which, by the rules (C.Ep), implies

(137) PanF(x/b) € u, for an individual constant b, and

(138) IxKa(x = b) € p.

From (137) we get

(139) ~F(x/b) € u*

where p* is an epistemic alternative to uy, and from
(138) we also get using (C.EK=EK="*)

(140) IxKa(x = b) € u*

We apply (C.EK=) to (140) to obtain:

(141) Ix(x = b) € u*

From (134) we get

(142) VxF(x) € u*

and given (141), we can apply (C.Uep) and derive

(143) F(x/b) € u*.

We ended in a contradiction and conclude that the
negation of the converse ofvthe Barcan formula is
indefensible.

We notice that the contradiction is obtained by first
deriving a substitutional instance PaF(x/b) € u of (136)
from which we get that (the individual denoted by) b,
introduced in p, is not F in p* On the other side, from (134)
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we know that all individuals in y* are F in y*. But b exists in
u*, by (141), and therefore by instantiating with b in u* we
getthat bis Fin y*

In Kripke's setting one cannot get a contradiction by
assuming that BI¥xFE(x) and the negation of ¥xEIE(Xx) (i.e.,
Ax7F(x)) are true in G. A contradiction is avoided because
(the individual denoted by) b in G (think of G as y and of
H as u*) does not have the property F in H, given that it
does not exist in H (an individual which does not exist in a
world cannot have a property at that world, because the
extension of a predicate is formed only from the
individuals existing at that world!) But in Hintikka's model
systems, the rules (C.Ep), (C.EK=EK=*), and (C.EK=)
have the consequence that (the individual denoted by) b
in u exists in y* and thereby falls under the incidence of
the universal quantifier in y *.

We witness here, one more time, the difference that
exists between Hintikka's treatment of epistemic notions (in
the context of model sets), and Kripke's treatment of alethic
notions (in a model-theoretical setting). The source of the
difference does not lie, we would say, in the substitutional
versus the Tarskian interpretation of quantifiers, but in the
principle (C.EK=EK="):

(C.EK=EK=") If 3xKa(b = x) € u, and u* is an epistemic
alternative to u with respect to a; then IxKa(b=x) e u*

that, recalling our earlier discussion, Hintikka
associates with his notion of 'knowing who'.

On a more critical note, let us note that Hintikka's
argument depends on whether we accept his
representation of "a knowing who b is" as 3xKa(b = x).

It is not obvious to us that the latter is the correct
representation of the former, as also Lemmon remaked in
his review of Knowledge and Belief. We think that Hintikka
was driven to this interpretation and to (C.EK=EK=") by his
substitutional interpretation of quantifiers, but we will not
discuss this matter here. Instead we will stay content with
the following remarks.

In his review of Hintikka (1962), Chisholm (1963) points
out that Hintikka's idea of multiple reference pushes him
towards metaphysics (essentialism), for it presupposes a
method of cross-identification on the basis of which one
would have to be able to establish when an individual in
one world is the same as an individual in another world.
Chisholm reviewed several criteria of crossidentifications,
including essential properties, but did not find any of them
fully acceptable. Chisholm (1967) ended up on a rather
sceptical note: if we had a satisfactory answer to the
question of knowing who, we would also have criteria to
distinguish essential from non-essential properties.

Chisholm's criticisms (and similar criticisms coming
from Castaneda motivated Hintikka to develop methods of
cross-identification in the years to come. In Hintikka (1969)
he introduces the distinction between public and
perspectival identification. | may have heard of Barack
Obama, know who he is (the President of US) but have
never seen him. When | finally see him, | identify him
perspectivally, that is, | place him on my visual map. Or, |
may be in a situation in which | have seen him, but fail to
associate him with Barack Obama, i.e. fail to identify him
publicly. When this happens | know who Barack Obama is.
Hintikka developed the distinction between "two modes of
identification” in Hintikka (1969). Corresponding to two
modes of identification, the representation in the logical
language of "knowing who b is" bifurcates now into
IxKa(b = x) (public) and ExKa(b = x) (perspectival).

Kripke and Hintikka on existence
Kripke (1963) considers the possibility of blocking the
counterexamples to the Barcan formulas in alethic contexts

by restricting the domains of the model structure.
According to Kripke's proposal the counter-example to the
converse of the Barcan formula could be blocked by
requiring that whenever HRH’, we must also have w(H) C
(H"). This type of solution leads (when the inclusion is also
formulated for the other direction) to accepting that all
actually existing individuals exist necessarily, a principle
that Hintikka rejects. Hintikka, as we pointed out earlier,
preferred to go for an alethic system with existential
presuppositions, enforced through the principle (C.N¥).
Accepting this principle, however, leads to some restriction
on the rule of substitution.

Perhaps with an eye on Hintikka's suggestion, Kripke
(1963) considers also the possibility to introduce existence.
He introduces existence as a predicate in a modal system
(quantified M) based on a quantification theory in which,
following a proposal by Quine, only closed formulae are
asserted. (Kripke 1963, p. 89). We will not present here the
axioms of quantified M. But it is worth mentioning that the
existence predicate avoids the principle that everything
exists necessarily that bothered Hintikka. Let us follow
Kripke and see how.

The existence predicate E(x) has to satisfy, for each
model ¢ on a m.s. (G, K, R) the condition @(E, H) = (H), for
each possible world H. In other words, everything in the
domain of H exists. As Kripke remarks, this condition can
be also given an axiomatic form, as the closures of
formulae of the form: VxA(x) A E(y) — A(y) and VxE(x). But
then "necessarily everything exists, EIWXE(X) becomes a
theorem of the system. Yet, as Kripke shows, existence
differs from the tautological predicate A(x) v ~A(x). This
predicate is had by every individual necessarily, i.e.
¥xL(A(x) v 7A(x)) is a theorem of the system, ¥XIIE(x) is
not. (Kripke, 1963, p. 90.)

Kanger (1957)

In Kanger (1957) "a modification and extension of
Tarski's theory was made with the purpose of obtaining
semantics for modal formulas." (Kanger, 1972, p. 114)

That is, like Kripke, Kanger has a full blown model-
theoretical treatment of modal notions, with "truth in a
possible world (system)" as the basic semantical notion.
He assigns extensions to predicate symbols relatively to a
domain. These extensions may vary when we move from
one domain to another. The various domains are to be
thought of as possible worlds related by an accessibility
relation. The main difference with Kripke (1959) and
(1963), we would say, is the fact that the interpretation of a
variable (in the standard sense) varies from a domain to
another. In other words, variables are treated intensionally.

Less informally, a system is a triple (U, W, V) where:

e Uis a universe (domain)

e W is a binary function which assigns extensions to
predicate symbols in every universe, i.e., W(P", U) C
Urfor every n-place predicate symbol and universe U.

e Vis a binary function which assigns a value to every
individual variable and universe U, that is, V (x, U) €
U for every individual variable x and universe U.

Here are Kanger's clauses for the recursive truth-
definition of the notion "A is true (false) in the system (U,
W, V)", in symbols T(A, (U, W, V)) = T. The clauses for the
non-modal formulas go like this:

) Tx =y, (U W, V)) =Tiff V(x, U=V U)
otherwise it is F.

(i) T(R(x, y), (U, W, V) =Tiff (V(x y), V( U)eWwW
(R, U); otherwise itis F

(i) T(VxF(x), (U, W, V)) = Tiff T(F(x), (U, W, V)) =T
for every V" such that (a) V'(y, U) = V'(y, U) for each U and
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each individual variable y other than x; and (b) V" (x, U’) =
V (x, U) for every U’ other than U

The truth-conditions for modal formulas are given using
an accessibility relation over universes:

(iv) T(UA, (U, W, V)) = Tiff TA, (U, W, V)) =T for
every universe U" such that URU’; otherwise it is F.

Kanger notices that by varying the properties of R one
obtains truth-conditions for various modalities.

Few things need to be emphasized.

e the interpretation of a variable varies with possible
worlds
in the clause of the universal quantifier, the restriction
(b) ensures that the interpretation of x is kept constant
in all the other universes U’ and thus the only
variation in the value of the quantified variable x can
come from V’ assigning to x different individuals in
the universe U. Thus this clause guarantees that the
range of the universal and existential quantifier is the
universe U.

Kanier notices that the Barcan formula

does not hold in his system. We will not run through the
technical argument, but mention instead the following
informal considerations which illuminates the relationships
with Kripke and Hintikka.

(x) is true in the system (U, W, V). Then
for every individual a € U which is assigned to x, a belongs
to the extension of F in every alternative universe U" But
this does not guarantee that in every alternative universe U’
to U; all the individuals in U" are in the extension of Fin U".
On the other side, the converse of the Barcan formula

holds. Recall Kripke's counter-example to this formula
where we have two universes U = {a, b} and U" = {a} such
that the extension of F in each of them is the whole
universe and the accessibility relation is universal. We will
content ourselves to point out why such a counterexample
cannot arise in Kanger's setting.

I'. Canay, A-p dinoc. Hayk., npod.
YHiBepcuTeT NenbciHki, FenbciHki, PiHNAHAIA
T. TaHHiHeH, acn.,

YHiBepcuTeT NenbciHki, FenbciHki, PiHNAHAIA

T
(@=b, (U, W, V) =Tiff V(a, U) =V (b, U)and we would
say that a = b is true in (U, W, V) if and only if the individual
who plays the role of a in U is the same as the individual
who plays the role of b.
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BHECOK SIAKKO XIHTIK/ B MOJAIbLHY JIOTKY B MO0 PAHHIW NEPIOA

Ls cmamms npucesiyeHa eHecKy Slakko XiHmuku e modanbHy s102iKy e io2o paHHil nepiod.

Knrouoei cnoea: Slakko Xinmuka, ModasnibHa nozika, icmopisi noziku.
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LEVELS AND TIERS IN ARGUMENTATION

This paper focuses on approach with distinguished two levels of argumentation connected to object-arguments and meta-
arguments. In addition, | differentiate three tiers of argumentation (logical, dialectical and rhetorical). Levels and tiers of
argumentation are considered from a standpoint of informal logic, a discipline located in the borderland between logic and
epistemology. | look at levels and tiers of argumentation, aiming to figure out key features of real argument, which is a subject

matter of informal logic.

Keywords: informal logic, real argument, level of argumentation, tier of argumentation, critical question.

1. INTRODUCTION

Argumentation theory has a long history. In my view,
the best way to describe its contemporary developments is
by considering various theoretical perspectives and ap-
proaches. Now, researchers working in various areas in-
vestigate the issues of argument. Among them are philos-
ophers, logicians, psychologists, linguists, political scien-
tists, and lawyers. In this regard, it can be presented differ-
ent opportunities in argumentation studies: theoretical and
empirical; analytical and practical; normative and descrip-
tive; formal and informal, etc.

For my present purposes, it is important to stick to the
last point on this list, in particular to the informal approach-
es. The key reason of appearance such approaches was
the criticism of formal logic in the late 20th century and
their preconditions can be allocated. These are Toulmin's
concept of the 'working logic' (Toulmin, 1958) and Perel-
man's concept of the 'new rhetoric' (Perelman and OI-
brechts-Tyteca, 1958).

Toulmin believed that the key problem of formal deduc-
tive logic is that it reduces arguments, used in different
situation, to universal standards even though the proce-
dure must depend on the realm of knowledge in which they
are used. In his opinion, it is necessary to create a new
logic similar to epistemology, which has broader subject
matter including argumentative process in various spheres
of human life and primarily in law. In this respect, he identi-
fied formal logic as the 'ideal logic' while informal one is the
logic which operates or the 'working logic.'

Perelman believed that rapid development of mathe-
matical logic became the reason why logicians developed
mainly the theories of mathematical proof and did not pay
attention to the problem of proof in liberal arts. Natural sci-
ences deal with the obvious statements or statements,
which may be deduced from their combinations. Unlike
them, arts deal with the values. Thus, we cannot use the
same proof scheme in natural science and liberal arts. In
order to highlight this distinction, Perelman used 'proof' for
natural science and 'argument'— for humanities. He held
the position that formal logic is the 'logic of proof' and in-
formal logic is the 'logic of argument.'

As a result Toulmin and Perelman concluded that most
areas of intellectual and practical activities cannot be lim-
ited to formal-logical thinking and require creating a new
logic as a theory of argument. Following this idea, Toulmin

came up with 'working logic' while Perelman developed
'new rhetoric.'

Nowadays studies in informal theory of argument are
topical within the scientific community. A number of differ-
ent streams can be identified as informal: American tradi-
tion of communication studies and rhetoric, linguistic ap-
proaches, pragma-dialectical approach, informal logic, etc.
| would like to note that my research in argumentation re-
lates to informal logic.

It should be pointed out that various approaches to in-
formal logic have been offered in literature.

"The term informal logic does not refer to one well-
delineated approach. It rather refers to a collection of at-
tempts to develop and theoretically justify a method for the
analysis and evaluation of natural language arguments in
different context of use that is an alternative to formal logic
(van Eemeren et al., 2015: 374)."

Moreover, there are various suggestions on using other
labels as a title for this discipline. For example, 'practical
logic', 'philosophy of argument', 'theory of argument', 'ap-
plied epistemology', 'theory of reasoning', 'theory of critical
thinking', etc.

Because of this, one can occur many interpretations
of what informal logic is. The closest to my viewpoint
would be the definition, established by Blair and John-
son. It looks as follows.

"Informal logic is the best understood as a normative
study of argument. It is the area of logic, which seeks to
develop standards, criteria and procedures for the inter-
pretation, evaluation, and construction of arguments and
argumentation used in natural language (Blair and John-
son, 1987:148)."

However, | would like to clarify it by considering infor-
mal logic as a normative study of such type of argument as
real argument.

2. WHAT IS REAL ARGUMENT?

In definition of informal logic | use the term 'real argu-
ment' because informal logicians focus solely on this kind
of reasoning. Thus, it can be claimed that such argument is
a subject matter of informal logic.

Unfortunately, in spite of numerous papers, books, and
textbooks published over the last thirty years, consensus
as to what a real argument is has not been achieved so far.
We can only point out the fact, that the informal logicians
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unit around the idea that a real argument is a kind of rea-
soning which are not a subject matter of formal logic.

This point could be illustrated with Johnson's quote
about of one of the vices of formal logic as "virtual disap-
pearance from the mandate of logic of the focus on real
argument (Johnson, 2000: 105)." Govier also part compa-
nies with Johnson and claims that "what should be obvi-
ous: that the understanding of natural arguments requires
substantive knowledge and insight not captures in the rules
of axiomatized systems (Govier, 1987: 204)."

Let's try to clarify the term 'real argument'. First, it
should be pointed out that researchers use various words
for this term in informal studies. Among them are real, nat-
ural, everyday, actual, real-life, ordinary, mundane, mar-
ketplace argument. By now we have witnessed many at-
tempts to produce definition of real argument. However, in
my view, none of them is clear enough.

For example, according to Blair and Johnson real ar-
gument is: "actual natural language arguments used in
public discourse, clothed in their native ambiguity, vague-
ness and incompleteness. [...] arguments that have actual-
ly been used to try to persuade people, the sorts of argu-
ments the student will encounter outside the classroom
(Johnson and Blair,1994: 6)."

Groarke thinks that real arguments are: the arguments
found in discussion, debate and disagreement as they
manifest themselves in daily life (Groarke 2016).

Even though it seems that | have provided more than
enough definitions for now, still, in my view none of
them is clear enough. That is why | will proceed with
analyzing real arguments.

With regard to clarifying this term | consider it as com-
plex kind of argument, which is used in argumentation as a
form of dialogical interaction, where arguers aim is to re-
solve a conflict of opinions expressed by verbal means.

In my view, we can highlight the key features of such
arguments and it can be described in the following way.

(1) Unlike formal logic, which uses artificial language,
real argument is expressed by natural language.

(2) Real argument is a dialogical argument. Here ar-
guing requires at least two arguers. They express to
each other divergent points of view on certain question
and at the same time should keep in mind objections,
which they may have.

(3) Real argument relates to everyday communication.
In this regard the artificial reasoning from textbook on logic
are not relevant to real arguments.

(4) Real argument mostly is a defeasible argument.We
can see that some arguments, which we take to be good,
are not sound by reflecting on examples of perfectly ac-
ceptable arguments whose premises are not all true, or
whose inferential step is not deductively valid.

(5) One of the key features of real argument is its in-
completeness. Arguers often do not use all premises and
conclusions in such arguments. Some of them do it on pur-
pose of confusing the opponents, but sometimes this case
occurs when arguers do not have sufficient skills to ex-
press their thoughts clearly.

(6) Real argument is dependent on the context of utter-
ance.

3. LEVELS OF ARGUMENTATION

In my view, based on the analogy from formal logic
where object language differs from meta-language, real
argument can be analyzed on two levels: object level and
meta-level. Let us look closer at both of them.

Begin with explication term 'object level'. Generally, it
refers to reasoning about such objects as historical events,
social events and politics, news in mass media and social

networks, advertising, corporate and governmental com-
munications, personal exchange and practical problems.
Such reasoning can be called object-argument.

| see object argument as set of statements that seeks
to justify a conclusion by supporting it with premises; to
defend it from objections; or both goals.

With regard to the components of object argument, |
believe that we can use the traditional approach here: ob-
ject argument can be considered as a system composed of
premises and a conclusion. Conclusion is a statement that
is based on other statements, called 'premises'. Both no-
tions are mutually interdependent and hang upon the con-
text of argumentation. Thus, it can be stated that object
argument is a claim-reason complex.

The next item on our agenda is to explain the term 'me-
ta-level'. Here | use it with the following meaning: meta-
level of argumentation relies on meta-arguments. Meta-
argument | see as a reasoning about one or more object-
arguments. Object argument in particular discussion is a
subject matter of certain meta-argument.

| consider two types of meta-arguments. The first is in-
terpretation of object argument. It can be seen as a de-
scription of construction or reconstruction of object argu-
ment details in order to ensure their understanding. While
we talk about own argument, we concentrate on its con-
struction. In case when we analyze arguments of others,
we focus on its reconstruction. Another type of meta-
argument is object argument's evaluation, namely the as-
sessment of its merits. Method of critical questions can be
used in the construction of such arguments.

Meta-arguments represent such tiers of argumentation
as logical (LT), dialectical (DT), and rhetorical (RT).

3. TIERS OF ARGUMENTATION

Let us now focus on the issue of defining each of ar-
gumentation tiers. Begin with logical tier.

From my point of view it is a neutral-oriented tier of ar-
gumentation, which includes meta-arguments about infer-
ential structure of object arguments.

You can ask me why is it neutral-oriented tier? Due to
the fact that here argument is considered isolated from
arguers, audience and context of argumentation. Re-
member examples from textbooks on logic. Sometimes
they seem so artificial because for training purposes we
take them out of context. We are not interested in person
who produced these examples and people for whom they
were produced. It could even be said that we consider
them in some technical sense. As for me in case of logi-
cal tier, we do the same.

For further clarifying it could be point out that in case of
such tier scholars try to use the meta-arguments for ana-
lyzing the object arguments with standpoint of formal logic.

Unlike the previous tier dialectical one is an arguer-
oriented tier of argumentation. Here | rely on Johnson's
treatment of such term. He defines it in his book "Manifest
Rationality" as follows: "In addition to this illative core, an
argument possesses a dialectical tier in which the arguer
discharges his dialectical obligations (Johnson, 2000:168)."

It is not difficult to find out various clarifications of John-
son's definition that have been proposed by Johnson him-
self, Finocchiaro (2013), Govier (2000), Hichcock (2002),
Hansen (2002), and others. However, generally speaking,
dialectical tier in their investigations is connected with the
key function of argumentation — rational persuasion.

In the present context the point | would like to stress is
that | follow Johnson's idea, however, suggest the follow-
ing elaboration. First, | consider the dialectical tier as a
tier of argumentation, which relate to the interpretation
and evaluation of object argument with standpoint as well
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as argument's defence from possible criticism of other
arguers. It can be objections, observations, counterargu-
ments, refutations, etc.

Rhetorical tier of argumentation analysis is connected
with the audience. It is an audience-oriented tier of argu-
mentation, which includes meta-arguments related to the
audience reception of argumentation.

Thus from my point of view there are three tiers in ar-
gumentation.

(1) Logical tier (LT), which is a neutral-oriented.

(2) Dialectical tier (DT), which is an arguer-oriented.

(3) Rhetorical tier (RT), which is an audience-oriented.

Moving on, let us turn now to further analysis of argu-
mentation tiers. Now | propose to focus on meta-arguments
in logical and disputing tears. As the types of such argu-
ments are interpretation and evaluation of object argument.

Interpretation meta-arguments have common features
in logical and dialectical tears. They relate to the replies on
at least the following critical questions.

(1) How object argument is expressed and stated?

(2) What are its premises?

(3) What is its conclusion?

(4) What missing premises can be included in its re-
construction?

However, interpretation meta-arguments differ in using
artificial (formal) language in logical tier and natural one in
dialectical tier. Because of this, scholars use various meth-
ods for construction or reconstruction of object argument.

In this regard there are critical questions, which are dif-
ferent for logical and dialectical tiers. For example, interpre-
tation in case of logical tier (LT-interpretation) relate to
such issues:

(1) What is logical form of object argument?

(2) What is its logical type (deduction, induction, analo-
gy etc.)?

In case of dialectical tier (DT-interpretation) we can no-
tice the following question.

(1) What is the structure of object argument? (serial,
linked, independent etc.)

(2) How this structure may be pictured in a structure di-
agram?

Another aspect of meta-argument is object argument's
evaluation, namely the assessment of its merits. Let us turn
to criteria approaches.

Here it was suggested by different points for distinction
a good argument from a bad one using in logical and dia-
lectical tiers (LT-evaluation, DT-evaluation) . For instance,
speaking of traditional logical criteria we can talk about
'soundness' and 'validity.' In general it could be expressed
the following way: an argument is good if and only if it is
formally valid and its premises are true.

By the way it should be noted that only validity is a pure
logical criterion because we can identify validity of argument
by logical methods. It is not possible to establish whether its
premises and conclusion are true or not within logic.

Thus from my point of view criterion of logical evalua-
tion of object argument is validity and hence the
LT-evaluation includes the reply first of all on such questions:

(1) Is an object-argument valid/invalid?

(2) Is an object-argument invalid?

The fact that by following validity criterion all the good
arguments are being reduced to deductive ones proves
how strong it is.

However an argument is good not only it is valid in this
technical sense. We can see that some arguments which
we take to be good are not sound by reflecting on exam-
ples of perfectly acceptable arguments whose premises
are not all true, or whose inferential step is not deductively

valid. This fact implies that we can use other criteria on
dialectical tier of argumentation.

For instance, in this regard informal logicians often are
based on a triad of relevance, acceptability and sufficiency
(RAS criteria) as a popular set of criteria for evaluation.
According to them: an argument is good if and only if its
premises are acceptable, relevant to the conclusion and
sufficient to support it.

| suggest that DT-evaluation at least includes the re-
plies on the following questions:

(1) Are the premises of certain object-argument rele-
vant to the conclusion?

(2) Are the premises of certain object-argument ac-
ceptable?

(3) Are the premises of certain object-argument suffi-
cient to support the conclusion?

Concerning meta-argument of rhetorical tier, which as
stated above is focused at the audience, it could be no-
ticed that it should include the replies at least on such criti-
cal question.

(1) Who is that audience?

(2) What are its values?

(3) How the arguer's argument takes into account the
values of the audience?

(4) What rhetorical devices for that do the arguers use?

Here we can talk about rhetorical evaluation of object-
argument. For my view this meta-argument (RT-evaluation)
refers to value criterion. Generally it could be expressed
the following way: an argument is good if and only if it
takes into account the value of the audience.

4. CONCLUSION

In this paper | have presented my reflections on levels
and tiers in argumentation within informal logic. In conclu-
sion | would like to summarize the main points of my paper.

| consider informal logic as a collection of attempts to
develop a theory of real argument in different context. Real
argument is a complex kind of argument, which is used in
argumentation as a form of dialogical interaction, where
arguers aim is to resolve a conflict of opinions expressed
by verbal means.

In my view the key features of such argument can be
described in the following way. It is expressed by natural
language; it is a dialogical argument; it relate to everyday
communication; it mostly is a defeasible argument; one of
the key features of real argument is its incompleteness; it
depends on the context of utterance.

Real argument can be analyzed on two levels: object
level and meta-level. Object level relies on object argu-
ments, meta-level — meta-arguments. Meta-arguments
represent such tiers of argumentation as logical, disputing,
and rhetorical. The first is a neutral-oriented, the second is
an arguer-oriented, and the third is an audience-oriented.
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SEMANTIC REPRESENTATION OF INCONSISTENT INTUITIONISTIC THEORIES

In this paper | propose a new method of semantic modeling for intuitionistic logic and provide an intuitive justification to this
method. | put in the focus of consideration a concept of intuitionistic theory which is the basic concept of the whole analysis..
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1. Intuitionistic theory

Originally intuitionism has been conceived and usually
is treated as a special direction in the foundations of math-
ematics. Accordingly, one interprets intuitionistic logic as a
logic of intuitionistic mathematics. Under this interpretation
an intuitionistic theory can only be a mathematical theory,
namely a mathematical theory constructed in accordance
with the principles of intuitionism. However, one may try to
extend the sphere of possible applications of these princi-
ples. Why not consider a possibility of a physical or chemi-
cal intuitionistic theory?' In what follows | understand under
an intuitionistic theory any theory that fulfills some basic
principles of intuitionism and is developed by means of
intuitionistic logic. Among these principles are:

(1) interpreting truth as constructive provability (a sen-
tence is intuitionistically true if and only if it is constructively
proved);

(2) the principle of preservation for true propositions (a
sentence once proved remains such in the future):

(3) rejection of the abstraction of actual infinity and ac-
ceptance of the abstraction of potential infinity.

One usually defines a theory as a set of sentences
closed under the logical consequence. However, this defi-
nition is formulated within a paradigm of classical logic and
does not correspond neither to intuitionistic concept of the-
oretic (scientific) activity nor to the above mentioned gen-
eral principles of intuitionism. This definition presupposes
evidently the abstraction of actual infinity and brings to
naught the concept of truth as constructive provability.

Thus, it would be more suitable to define an intuition-
istic theory as a set of sentences that should be closed

" Remember in this connection the "constructive theory of sci-
ence" by P. Lorenzen and W. Kamlah ("Erlangener Schule").

under the logical consequence. That is, a sentence be-
longs to an intuitionistic theory (to some moment a) if and
only if it is actually proved within this theory (to this mo-
ment). In this way we obtain a possibility to reflect the pro-
cess of development of our knowledge and to distinguish
between different stages of a theory.

2. The statements of a theory and the statements
about a theory

Consider some intuitionistic theory. We should strong-
ly distinguish between the statements of this theory itself
and the statements by which we describe a state of the
theory to some moment. This distinction corresponds to
distinction between an object language and a metalan-
guage. Take some sentence formulated in the object lan-
guage, say A. We have the following criterion — A belongs
to our theory (to some moment) — A is true — if and only if
A is proved within this theory (to this moment). Using the
expressions of a metalanguage, we may describe the
situation that takes place in the given theory. There are
only two kinds of such expressions possible — either posi-
tive or negative. Namely, relative to any sentence A we
may state either "A is proved in the given theory" or "A is
not proved in the given theory".

Note that the negation in the later metadescription is
not a negation of the object intuitionistic language. Moreo-
ver, this negation is essentially of classical character. The
statements of the metalanguage do not obey generally the
principle of truth-preservation, in particular the negative
statements do not. In fact, a sentence can be not proved
now, but the proof we need can be found later. Unlike this,
the negative statements of intuitionistic theories should be

© Shramko Y., 2017
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of constructive type subject to the principles (1) — (3) above
(and maybe some other principles).

Thus, we have two different kinds of negation — the ob-
ject language negation which is applicable to the sentenc-
es of an intuitionistic theory and the metalanguage nega-
tion dealing with the statements by which we describe the
theory. Consider our sentence A again. The object lan-
guage (intuitionistic) negation of such a proposition has to
be expressed in the form "A is refuted”, or — as it is gener-
ally accepted in intuitionism — "assertion of A leads to a
contradiction". A metalanguage negation of the proposition
is, as against, simply "A is not proved".

3. The factual negation. Intuitionistic state-descriptions

The above distinction between two kinds of negation is
a generalization of Heyting's distinction between "mathe-
matical" and "factual" negations that can be found in
[Heyting 1956]. Below is the full length corresponding pas-
sage from that work (italics are mine):

"Strictly speaking, we must well distinguish the use of
'not’ in mathematics from that in explanations which are not
mathematical, but are expressed in ordinary language. In
mathematical assertions no ambiguity can arise: 'not' has
always the strict meaning. 'The proposition p is not true', or
'the proposition p is false' means 'lf we suppose the truth of
p, we are led to a contradiction'. But if we say that the
number-generator r which | defined a few moments ago is
not rational, this is not meant as a mathematical asser-
tion, but as a statement about a matter of facts; | mean by
it that as yet no proof for the rationality of r has been giv-
en. As it is not always easy to see whether a sentence is
meant as a mathematical assertion or as a statement
about the present state of our knowledge, it is necessary
to be careful about the formulation of such sentences.
Where there is some danger of ambiguity, we express the
mathematical negation by such expressions as 'it is im-
possible that', 'it is false that', 'it cannot be', etc., while the
factual negation is expressed by 'we have no right to as-
sert that', 'nobody knows that', etc.

There is a criterion by which we are able to recognize
mathematical assertions as such. Every mathematical as-
sertion can be expressed in the form: 'l have effected the
construction A in my mind'. The mathematical negation of
this assertion can be expressed as 'l have effected in my
mind a construction B, which deduces a contradiction from
the supposition that the construction A were brought to an
end', which is again of the same form. On the contrary, the
factual negation of the first assertion is: 'l have not effected
the construction A in my mind'; this statement has not the
form of a mathematical assertion." [Heyting 1956, 18-19].

To sum up: the mathematical negation by Heyting is the
intuitionistic negation proper which can occur in intuition-
istic theories. The factual negation is a metalanguage ne-
gation that belongs to a metalanguage used for describing
intuitionistic theories.

Now | employ the principle of compositionality accord-
ing to which any complex expression can be reduced to its
constituents up to the very simple expressions. Taking as a
philosophical postulate, this principle tells us that the world
can be completely described on the level of atomic facts
only. R. Carnap implemented this idea in semantic analysis
by means of state-descriptions (see [Carnap 1988]). Apply-
ing this idea to the concept of intuitionistic theory, we may
suppose that for a complete description of a state of some
theory a to a certain moment, we can confine ourselves by
listing all those atomic sentences that are proved in a to
this moment as well as all those atomic sentences that are
not proved in a to this moment.

In this way we arrive at the concept of intuitionistic
state-description.

Let "~" be the negation of intuitionistic object language,
and let "@" be factual negation used for describing the
states of an intuitionistic theory.

Let V be the set of all atomic sentences of the language

together with their factual negations: {p1, @p1, ... , Pn,, Dpn, ...}.
Definition 3.1.
a is an intuitionistic state-description (i.s.d.) if and only if

(yaiv; X
(i) for any pi: pi | a or Dpil a.

If a is some i.s.d., then "p; T a" means "p; is proved in
the theory determined by a", and "@p;1 a" means "p; is not
proved in the theory determined by a". Thus, any i.s.d. de-
scribes (on the level of atomic sentences) a state of some
intuitionistic theory at some moment. Intuitionistic state-
descriptions are "epistemic" alter ego of classical state-
descriptions introduced by Carnap, with the difference that
i.s.d. are descriptions of our knowledge rather than the
"objective" world.

Generally the factual negation "@" as a component of
i.s.d. is not equal to the negation of our metalanguage.
Every occurrence of factual negation is of course an occur-
rence of metalanguage negation, but not vice versa! In
general case metalanguage negation can be applied to any
expression of the metalanguage, whereas the factual ne-
gation can be used only on the level of facts (i.e. can be
applied only to atomic sentences). Thus, the factual nega-
tion "@" is a particular case of metalanguage negation.
Taking into account the principle of compositionality, | sup-
pose that such a factual negation is enough for complete
description of any intuitionistic theory.

4. Two concepts of proof. Inconsistent state de-
scriptions

Note, that condition (ii) of definition 3.1 demands that
i.s.d. must be complete with respect to factual negation.
Now the problem of inconsistency arises: it is not generally
required that i.s.d. have to be consistent with respect to
factual negation, that is, | do not take the condition

(iii) pi T a or @pi 1 a.

This may seem to be very strange: taking into account
the underlying intuitive interpretation, this means that a
situation can appear when some sentence is and is not
proved simultaneously. How can it be? Some primary intui-
tive ideas — first of all the law of contradiction — seems to
be afforded. | believe however that this situation can be
explained in an intuitively satisfactory way, and this can be
done just in accordance with the Heyting's understanding
of mathematical (object language) and factual (metalan-
guage) negations, and my interpretation proposed above.

For the sake of simplicity | confine myself with a con-
sideration of axiomatic theories. Let us first spell out the
meaning of the expression "pi T a". It means that a proof of
pi (in theory a) is given, that is — according to the tradition —
there is a sequence of sentences such that any sentence
from the sequence is either axiom of a, or is obtained by
inference rules, and the last sentence of the sequence is pi.

Now, if we wish that i.s.d. describe real intuitionistic
theories, we have to take into consideration the fact of ex-
istence of inconsistent theories. This fact simply takes
place, our theories — regardless whether we wish this or
not — can be and often really are inconsistent. In this light
the following question arises:
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What is the proper semantic representation of the situa-
tion, when a sentence is proved within an inconsistent theory?

Let us take the following definition: an intuitionistic theo-
ry is inconsistent if and only if there is a sentence A, such
that A is proved in it, and ~A is proved in it. Consider now
a theory which is inconsistent with respect to pi. That is, the
proofs of both pi and ~p; in the theory are given: there is a
sequence of sentences such that any sentence from the
sequence is either axiom of a theory, or is obtained by an
inference rule, and the last sentence of the sequence is p;,
and there is a sequence of sentences such that any sen-
tence from the sequence is either axiom of a theory, or is
obtained by an inference rule, and the last sentence of the
sequence is ~pi. But the last observation means that in fact
pi is not proved, i.e. that the above mentioned "proof" (se-
quence of sentences) for pi proves nothing! However, this
"proof" is still present in our theory (as long as our theory is
contradictory). Thus, we have an interesting metatheoretical
situation — formally we have a proof of p;, but this proof does
not prove pj, so, actually, we do not have a proof of pi.

This argument can be easily reconstructed so that it
does not contain any explicit reference to the object-
language negation. Let us take (as Heyting does) the no-
tion of contradiction as a primitive notion, and let us define
a contradictory theory as a theory that includes some self-
contradictory sentence (e.g., 1 = 2) as a theorem. Again, if
a sentence p; is proved in such a theory, then, of course,
we do have a formal proof of pj, but nevertheless, we can-
not seriously state that p; is really proved (because the
theory, where the proof of p; is given, is contradictory and
as such incredible).

We should clearly distinguish between two different
meanings of the expression "pi is proved" — the merely
formal one and the real one. From a formal point of view to
say "pi is proved" means to say "there is a sequence of
sentences such that ... etc." (as above) and nothing more
than that. But if an intuitionist says "p; is proved" (having in
mind a real meaning of the term) she/he means that p; is
intuitionistically true (and this of course cannot be the case,
when pi is self-contradictory).

This distinction can also be explicated as a distinction
between a weak notion of proof (a formal proof in the theo-
ry is given), and a strong notion of proof (a formal proof in
the theory is given, and the theory is consistent). Corre-
spondingly, the expression "p;i is not proved" can be used
in two senses: either (1) there is no formal proof of p; in the
given theory, or (2) there is no formal proof of p; in the given
theory, or the theory is inconsistent. The second meaning
reflects an understanding that any formal proof of pj in a con-
tradictory theory cannot be considered a real proof of pi.

Using the terminology of i.s.d., | interpret (1) as pi | a,
and (2) as @pi T a. It is clear that (1) b (2), but not visa ver-
sa! This is why | take the condition (ii) but do not take (iii). |
also interpret the expression p; | a as "there is a formal
proof of piin theory a".

Taking into account either absence or presence of a
formal proof of pi in the theory a, and either consistency or
inconsistency of a itself, the following four situations are
possible:

I. (a) there is no formal proof of pi in theory a, and a is
inconsistent;

(b) there is no formal proof of p; in theory a, and a is
consistent.

Il. (a) there is a formal proof of pi in theory a, and a is
inconsistent;

(b) there is a formal proof of p; in theory a, and a is con-
sistent.

As noted above, if we have no formal proof of a sen-
tence, then the real proof of the sentence is absent any-
way, regardless whether the theory is consistent or not.
That is, I(a) and I(b) can be interpreted as single case.
However, if we have a formal proof of a sentence, we have
to take into account the factor of consistency of the theory
to get to know whether the sentence is really proved or not.
It means that the cases ll(a) and ll(b) have to be interpret-
ed separately. All these cases can be adequately de-
scribed by means of combinations of expressions pi | a, @pi
Ta, piTaand @pil a alone. Here are these descriptions:

I(@) — (b): If there is no formal proof of p; in theory a, so
it means that there is no proof of p; in a at all, hence, pi i a
and @pi 1 a.

li(a): pi is formally proved in a, but not really. Thus, there
is a formal proof of piin a, however, there is no real proof of
piin a: pi 1 a and @p; | a. Then we have: there is a formal
proof of piin a, and (there is no formal proof of piin a, or a is
inconsistent). As a result, using the rule of disjunctive syllo-
gism, we get — "the theory a is inconsistent"! So, contradicto-
ry i.s.d. {pi, Dp} serves as the adequate semantic represen-
tation of a contradictory intuitionistic theory.

lI(b): piis really proved in the theory a: pil a and @pi T a.

| summarize these descriptions in the following table:

pi is not formally | there is no formal | pilaand @pil a;
proved in a proof of piin theory a | a ={dp}

pi is formally | there is a formal proof | pi1 a and @pi 1 a;
proved in a, but|of piin theory a, and | a = {p;, 9pj}

not really a is inconsistent
pi is really proved | there is a formal proof | pi T a and @p; | a;
in the theory a of piin theory a, and | a = {p}

a is consistent

One may notice that in fact contradictory i.s.d. — under
such an interpretation — are not contradictory at all. Yes,
they are not. | would like to stress that "contradictory"
i.s.d. are not contradictory itself, they only represent the
contradictory theories. An i.s.d. a would have been really
contradictory, if we would have p; i a and p; | a. But this is
impossible, because the whole semantic construction
would have turned then into nonsense. Introduction of
factual negation helps to solve a sophisticated technical
problem — to represent inconsistent theories in a non-
contradictory way. In other words, the factual negation
proves to be a very suitable technical tool for representing
inconsistent theories on the semantic level. Contradictory
i.s.d. provide a construction where the strong and the
weak concepts of proof can be combined. If we have {p;,
@pi}, it simply means: "Although we have a formal "proof"
of pi, nevertheless p; is not true (because the theory,
where the "proof" was given, is contradictory)".

Notice, that the interpretation of factual negation given
above perfectly corresponds to Heyting's understanding of
the factual negation. Heyting writes that factual negation
can be expressed as "we have no right to assert that". But
this is exactly the case (2) described above — we have no
right to assert p; if and only if either no formal proof of pi is
given or such a proof is given in a contradictory theory.

5. A general model for intuitionistic theories

The definition of intuitionistic theory given in the section
1 implies that we should be able to observe a development
of our theoretical knowledge in the course of time. The
apparatus of i.s.d. gives an excellent opportunity for reflect-
ing this idea. Namely, we may introduce a binary relation R
between intuitionistic states-descriptions as follows:
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Definition 5.1.

Rab U a* | b* [a* (b* ) is the "positive" part of a (b), i.e
a* (b* ) is that and only that part of a (b) which consists of
the variables without metanegations].

Informally relation R can be interpreted as a possible
time-relation between different states of some theory, i.e.,
Rab means that theoretical construction b is a result of
possible development of theoretical construction a. It is
easy to see that R is reflexive and transitive.

With respect to every atomic sentence p; only the fol-
lowing three i.s.d. are possible: {@p}, {p}, {pi, Dp}. These
i.s.d. are ordered by the relation R as follows:

.T/ ’
-~ pi}

Now | introduce a general model for intuitionistic logic
(G-model), on the base of intuitionistic state-descriptions as
a triple <W, R, C >, where W is a non-empty set of i.s.d., R
is a binary relation on W defined as above, and C is a forc-
ing relation between i.s.d. and formulae of the language.
The expression "a ¢ A" means "i.s.d. a forces us to accept
the sentence A", or according to the informal explanations
given above "the sentence A is proved within a theory de-
termined by a". The following definition introduces the forc-
ing relation for atomic and positive complex sentences:

Definition 5.2.

aCpiUpila;
aCA&BUaCAandaCB;
aCAvBUaCAoraCB;
aCAEBU"b(Rabb (bC AP bCB)).

One can easily show that the principle of truth-
preservation holds both for atomic and for complex
sentences.

Finally, | would like to point out that inconsistent intui-
tionistic state-descriptions are not only of pure theoretic
interest, but can be effectively employed in some key se-
mantic definitions. A remarkable feature of the semantic
model proposed above, is that it allows to define intuition-
istic negation in a very natural way. As it was already men-
tioned at the beginning of the paper, the traditional ap-
proach to informal understanding of the negation operation
in intuitionism is that any sentence ~A can be considered
true if and only if an assumption that A is true leads us to
contradiction. Exactly such an understanding is presented
in the citation from [Heyting 1956] above. Thus, the opera-

A. Wpamko, a-p dinoc. Hayk, npod.
KpuBopisbkuit gepxxaBHuUi neparoriyHui yHiBepcutet, KuiB, YkpaiHa

tion of negation is reduced to the notion of contradiction.
Heyting wrote that "contradiction must be taken as a primi-
tive notion. It seems very difficult to reduce it to simpler
notions..." [Heyting 1956, 98]. However, it appears that
constructing semantics in terms of intuitionistic state-
descriptions, allows to introduce the notion of contradiction
by definition. Let "con(a)" means "intuitionistic state de-
scription a is contradictory". Then we may consider the
following definition:

Definition 5.3. .
con(a) U $pi (pi | a and Bpi | a).

Now the forcing relation for negation can be defined as
follows:

Definitign 5.4.
aC~AU"b(Rab b (bC A b con(b))).

This definition literally reproduces the informal un-
derstanding of negation operator described above. It is
also interesting that by means of this definition the min-
imal negation of [Johansson 1936] is adequately de-
fined. To obtain the negation of Heyting's intuitionistic
logic, we have to introduce the notion of absolute con-
tradictory i.s.d. a (abcon(a)):

Definition 5.5. .
abcon(a) U "pi (pi | a and 9pi | a),

and to accept the following condition:

Condition 5.6.
con(a) b abcon (a)

This condition validates the characteristic axiom of in-
tuitionistic logic:

EFQ. ~AE (AEB).

Taking further conditions we may get the definitions of
other negations of intuitionistic type, cf. [Shramko 1997a],
[Shramko 1997b].
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CEMAHTUYHA PENPE3EHTALIA HECYMICHUX IHTYILIOHICTCbKUX TEOPIA

Y yili cmammi s1 nponoHyro Hoeuli Memod ceMaHMU4YHO20 Modesnro8aHHs O UHMyuyuoHUcmckKol noziku i 3abesneyyro iHmyimueHe obzpy-
HmyeaHHs1 ybo20 Memody. 5] nocmaeue 8 yeHmp yeazu KOHUenyito UHMyuyuoHUCmMcKol meopii, sika € 6a3080t0 KOHUeNyielo 8CbO20 aHai3y..
Knrouoei cnoea: InmyiyuoHicmcbkas nozika, onuc cmaHie, KOHCmMpyKmueHa npaeda.
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CEMAHTUYECKOE NPEACTABJEHUE HEMOCNEQOBATENbHbLIX UHTYULUMOHUCTCKUX TEOPUIA

B amoli cmambe 51 npednazato Ho8bIli Memod ceMaHmMuU4YecKko2o ModenuposaHusi 05151 UHMYUUUOHUCMCKOU /102UKU u obecne4yusaro uHmMyu-
mueHoe 060cHo8aHuUe amomMy Mmemody. 51 nocmasus e yeHmp 8HUMaHUs1 KOHUENUU UHMyuyuoHUcmckoli meopuu, komopas siensiemcsi 6azoeoll
KOHUenuyuel ece2o aHanu3a.

Kntodeesnbie cnosa: MHmyuyuoHucmckas /102uKka, onucaHusi CocmosiHuli, KOHCMpyKmMueHas npaeda.

YOK 16 : 001.89
O. Tarno, a-p dinoc. Hayk, npod.
XapkiBCbKUI HaLlioHaNbHUW YHiBEPCUTET BHYTPILLIHIX cnpas, XapkiB

HAYKA NOrikKy moam 2?

3azanbHulli cmaH i npobnemu euknadaHHs Jlo2iku 8 yHieepcumemax docnidxeHo 3 o251y Ha nidxid N66oHca — HoeomHu.
EkcnikoeaHO OCHO8HuLl 3Micm ybo2o nioxody i moka3aHo, wjo Hapa3i Hayka nioziku no cymi eidnoegidae "ymoeam Modu 1", modi
K nepcrnekmueu i nocmyny nonsizaromes y adanmauii do "ymoe Modu 2". OOHUM 3 MoMeHmie makoi adanmauyii maec 6ymu
KOHMeKcmyaisni3auyisi Hayku J1o2iku, sika cmocyeamumMembCsi He MiflbKu npoyecy eupobHuymea 3HaHb, a U no4acmu ix amicmy

ma euknadaHHsl.

Knroyoei cnoea: Hayka noeiku, Hayka Modu 2, cycninbcmeo Modu 2, 3azanbHa sozika, MamepiasnbHa sozika.

Y ppyromy gecatmnitti XXI CToniTTa Ha YacTuHi nocTpa-
OSHCbKOrO MpocTopy, BkMovatoun YkpaiHy i Pocito, ocBiTHIN
cTaTyc rnoriku He MOXHa BWU3HATW 3aJ0BiNbHUM. [1o Takoro
BMCHOBKY NPMBOAUTL, 30KpEMa, aHarni3 cepii ctatei 3 Temu
NOriYHOI OCBITK, ONY6NIKOBaHMX HeLL0AaBHO B aBTOPUTETHO-
My XypHani "®inocodceki Haykn". Cepes YMHHUKIB, LLO AeTe-
PMiHYIOTb  MOHWKEHHs1 ~ OCBITHBOrO  CTaTycy  rloriku,
B. O. BaxaHos i B. |. MapkiH, |. B. XomeHko BKkadanu npvea-
HaHHs Ykpainm 1 Pocii o BonoHcekoro npouecy. B xoai Bia-
noBiAHUX NepeTBOPEHb rorika TpaHcdopMyBanach y "aucuu-
nniHy 3a Bu6opoM", BTpaTUBLLN B HaBYarbHWX NiaHax rapaH-
Til0 HEe TiNbKM Po3yMHKX "rogmH", a N HaBiTb iCHyBaHHSA. BoHa
perynsipHo Mporpae iHWvm "gucumnniHam 3a Bubopom”, onu-
HAKYUCb Ha MapriHeci HaBYanbHOro Npouecy, i T.iH. [baxa-
HoB i MapkiH 2013, 106-107]; [XomeHko 2013, 111-112] [Tar-
no 2013, 129-130]. Ta konu 3ragatn PO3NOBCIOMKEHY MeETa-
opy Npo OCBITY — A3epKano CyCninbCTBa, TO HWU3bKUA YHi-
BEPCUTETCLKMIA CTaTyC Jorikn — Binbll abo MEHLU TOYHWI Big-
OUTOK crabKocTi i 3aranbHOI coLjianbHOI NO3KLLi.

MpenctaBHMKN BYEHOT CNiNbHOTK 3a3Bu4yan — i He bes-
NiCTaBHO — MOSACHIOTbL OMNUCaHy CUTYaLilo 30BHILLHIMU
YMHHMKAMW: He TiNbku BUMoramu bonoHcbkoro npouecy, a i
TPaauUiMHOK 3aLMKIIEHICTIO AeKkaHaTiB Ha "npodintoymnx
ancumnninax”, "ypisaHHAM NONITUYHUX | EKOHOMIYHUX CBO-
6oa" y peskmx kpaiHax Towo [BaxaHoB i MapkiH 2013,
109]. He nigaaym CyMHiBYy BaXnuBIiCTb BpaxyBaHHS LWX i
NoAibHNX 4O HUX YNHHMKIB, HE MOXHA HEXTYBATU 1 iHLLMMMU,
NnoB'sA3aHMMU BriacHe 3 HayKOH0 JOTiKU.

Hapasi obmexycb Tinbkv ogHWM 3ayBaXKeHHsIM. Y BU-
AaHomy y 1800 poui nocibHuky IMmaHyin KaHT 3anponoHy-
BaB BM3HAYEHHHA, 3a SKMM forika € "anpiopHa Hayka npo
HeoOXifHi 3aKOHW MUCINEHHS, ane He Mo BigHOLUEHHI [0
oKpemux npegMmeTiB, a ycix nNpeaMeTiB 3aranom; OTke —
HayKka Npo npaBuibHe 3aCTOCYBaHHS PO3CYAKY i po3ymy
B3arani... 3a npuHuunam a priori..." [KaHt 1980, 323-324].
OpHak paHiwe — y "Kputuui ymctoro posymy" — Kerircoep-
Xelb BM3HAB, Lo NOriky "MoxHa 6paTu B ABOSKOMY MriaHi:
AK noriky abo 3aranbHoro, abo 0cobnMBOro BXuBaHHSA pPoO3-
cyaky. lMepwa MicTUTb UINKoM HeobXigHi npasuna muc-
NeHHs, 6e3 AKX He BiabyBaeTbCS XXOOQHOrO BXUBAHHA pO3-
CyaKy, i, OTXe, CTOCYETbCA A0 HbOro 6e3 ornsaay Ha BigMiH-
HOCTi NpeaMETIB, Ha SKi BiH Moxe 6yTun ckepoBaHuii. Jlorika
0CcobBNMBOro BXWBAHHA PO3CYAKY MICTUTL npasuna [woao
TOro, SK] KOPEKTHO MWUCIIUTU MPO SAKWNCb NEBHWUN BUA npe-
ameriB. [Nepwy MoxHa Ha3BaTu enemMeHTapHOK FOTiKo,
a papyry — opraHoHoMm Tiel 4u iHWoi Hayku" [KaHT
2000, 77]. Tox, 3a KaHTom, 3aranbHa, abo dopmarnbHa,

norika He BMYepnye HayKy moriku, npunyckaw4m "noriky
0CO6nMBOro BXWBaHHSI PO3CYAKY", BiAHECEHY A0 po3rns-
Ay "nesHoro Buay npeameTtis".

Xo4ya cborogHi KaHTiB anpiopuam BBaxaeTbCa 3aona-
HMM, JOTiKy Llie 4acTo MoJalTb SK LNKOM He3anexHy of
npegMeTy MUCMEHHS i, Tak M MOBUTW, MpUKNageHy [o
HbOr0O 330BHi HayKy. A OeXTO, CMpOLLYyYM YN HaBiTb CMo-
TBOpIOKOYN KaHTa, BBaXae He Tinbkn HeobxiOHum, a i do-
CmamHiM BMBYaTW MWUCINEHHS Ta BUKIaAgatu HayKy npo
Hboro 6e3 XOA4HOro cniBBiQHECEHHSI 3 GaraToOMaHiTHUMM
"npeametamu neBHOro Buay". Ane Take po3yMiHHS 3ilUTo-
BXYETbCA 3 TPyAHOLLAMM, NOYACTU BXE 3rafgaHumu BuLLE.

Benbmn nepekoHnMBY KOHCTaTaLil0 neaaroriyHMx Hera-
pasfiB Takoro po3yMiHHA norikm gas MapTiH Mangerrep y
nekuisx, npountaHmx y MapOyp3abkoMy yHiBepcuTeTi e y
1928 poui. Lia norika, wo BnepTo BMkNagaeTbca npodeco-
pamu, HiYOro He roBOpUTb CTyAEHTaM, 3ayBaXXMB 3HAMEHU-
v aBTop "ByTTA i HiWo". BoHa cyxa, Haye nur, BoHa 36u-
Ba€ CTyAeHTa 3 naHTenuky. CTyOeHT He 3HaxoauTb 3B'A3Ky
MiXK L€t JOrikolo i CBOEK akageMiyHow niarotoBkoto. Hisik
He 3po3yMiTu, sika Bif Hel kopucTb... [Heidegger 1984, 5].

Tox un He B npeTeHsii Ha dosepweHy 8cesazallbHy
HopMamugHicmb, SIKil GaraTOMaHITHICTb peanbHOCTi 1
BapiaTMBHICTb AOCBiAY i OCBOEHHSA KOHKPETHUMW NoAb-
MW 328 KOHKPEeTHUX YMOB, No cyTi, 6anayxi, Kpuertbcs
rMUOUHHWIA  BMTOK MapriHanisauii  abconoTnsoBaHoi
"enemMeHTapHoi norikn"? Mos cTatTa npMcBsiyeHa nowy-
Ky BignoBidi Ha nNocTaBrieHe NUTaHHA 3 ornsagy Ha yH-
JaMeHTanbHi 3MiHW Yy CBITOBIN Hayui Opyroi NOMOBUHU
XX = novatky XXI| ctonitT4.

Hayka Mogwm 2

CsiToBa Hayka 3HaxoOWTbCS Y MPOLIECi CYTTEBMX 3MiH,
Ha OCMMCIIEHHS SKUX CMIPAMOBAaHI Pi3HOro poay AOChiAHW-
ubki nigxogn. OguH 3 HUX nMpeacTaBneHun kHurow "Hoee
BMPOOHULTBO 3HaHb. [JMHamika Hayku i JOCMigXeHb y Cy-
YyacHux cycninbcteax", onybnikosaHoto y 1994 poui rpynoto
aBTopiB Ha 4oni 3 6putaHuem Mariknom [li66oHcom. Ta
BCyMnepeY CBIiTOBIM eKcnaHcii uboro nigxody AN BiTYM3HSA-
HOI CMiNMbHOTU BYEHWX BiH JOTernep 3anuaeTbCsl Marxe
cyuinbHoto "Ginoto nnsmor". Tox abu maTtn 3mory cnepTtu-
CSl Ha HBOrO SIK HA OCHOBY OCMMCIMEHHSI HasiBHOro CTaHy
HayKu NOriKu1, KOPOTKO NpoaHani3yto MOro OCHOBHWUIA 3MICT.

basoBa iges komaHgu 66oHca nondrana y Tomy, LIO
NMPOTSArOM OCTaHHIX OEeCcATUNiTb BiabyBaeTbcst TpaHcdop-
mauis cnocoby BupobHMuTBa 3HaHb (mode of knowledge
production), ska oxonuna nNpUPOAHUYI, couianbHi i rymaHi-
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TapHi Hayku, a TakoX TexHororito. BuxigHui ctaH uboro
npouecy ofepxaB Ha3By "Moga 1" (Mode 1), a kiHueBuIn —
"Moga 2". MNepenik xapakTepHux ocobnueocterr Moau 2
BKIIOYAB N'siTb OCHOBHUX MYHKTIB: 1) 3HAHHSA BUPOONSAIOTH-
Csl Yy KOHTEKCTi 3acTtocyBaHHA (a context of application);
2) TpaHcaucumMnniHapHICTb; 3) reTeporeHHicTb i opraHisa-
LifHe pi3HOMaHITTS; 4) couianbHa Mia3BiTHICTL i pednek-
CUBHICTb; 5) HOBMI KOHTponb skocTi [Gibbons et al. 1994,
1-3]. PesynbTat TpuBanoro 06roBopeHHs i NPOSICHEHHS BKa-
3aHMX OCOOnMBOCTEV MPEACTaBMNEHWN Yy KHWM3I  Xenb-
rm HoeoTHu, Mitepa CkotTa Ta Maikna No6oHca 2001 poky
[Nowotny et al. 2001], a Takox y ixHix ctarTax [Nowotny et
al. 2003] i [Nowotny et al. 2006]. Oani cnupatumycsi Ha Bu-
BYEHHi CaMe UMX — BiJHOCHO 3pinux — npaub HOBOI KOHQIry-
pauii aBTopiB, sIKy Ha3MBaTUMy KoMaHaow HoBOTHM.

3HaHHA Moawm 2 reHepyoTbCs Y KOHTEKCTi 3aCTOCyBaH-
HA. Lle BigpisHSETbCS Big Npouecy 3acToCyBaHHS, KOMu
"yncra" Hayka, ogepkaHa y TeOpeTU4HOMY / eKcneprMeH-
TanbHOMy cepefoBMULLi, "3acTocoBaHa"; TexHonoria "nepe-
HeceHa"; 3 YacoMm 3HaHHs "cnpsamoBaHe". HaBnaku, 3asaBs-
nsaTb HoBoTHKU, CKOTT i MBGOOHC, KOHTEKCT BUKOPUCTAHHS
— ue uinicHe cepefoBuLle, B SIKOMY BUHWKaIOTb HAYKOBI
npobnemu, po3pobnsTbCs MeTOLOoNOoril, PO3NOBCIOAXY-
H0TbCHA pe3ynbTaTu, BU3HAYaETbCS X 3aCTOCYBaHHS.

Opyroto xapaktepHoto ocobnueicTio Moam 2 BusBns-
€TbCSA TPaHCAMCUMNIIHAPHICTb, L0 PO3YMIETLCSA SK MOGini-
3auig Ans BUPILLEHHSA Npobnem HWU3KM TEOPEeTUYHMX MOorns-
4iB i npaktnyHux metogororii. OgHak, Ha BiOMIHY Big iH-
Tep- abo MynbTU-AUCUMMIIHAPHOCTI, BOHA HE BMBOAMTLCA
3 HeoOXigHICTIO 3 paHille BigOMMX AUCUMNMIH | He 3aBxau
npu3BoAnNTL A0 POPMYBaHHS HOBMX. TBOPYUIA aKT HE MEH-
e nonsdrae y CnpoOMOXHOCTI mMo6inidyBaTv i HanpasuTu
nornsiaM Ta MeToAosoril, Y iX "30BHILLHIA" OpKeCTPOBLi, HiX
Yy PO3BUTKY HOBUX TEOPIlN, KOHLEeNTyanisauin Ta B yA0CKO-
HaneHHi AOCNIAHMLBKUX METOoAIB, Y "BHYTPILWHIN" AuHaMIUi
HaykoBOi kpeaTuHoCTi. KoHdpirypauia gocnigHukiB 1 iHWWMX
YYaCHUWKIB BapiloETbCS, YacTO MOPOAXYKYM MIUHHI 0CO6-
nmBocTi poboyoro ctuno Moam 2. KomaHamn 36upatoTbes i
nicnst BUKOHaHHA poboTy po3nagatTebecs 3 TM, abu Bigpo-
AVUTUCA B iHLWIA KOHirypauii Ans po3s'a3aHHs HaCTYNHOI
3agadvi. |Hakwe kaxy4ywn, 3HaHHS Mogu 2 — y Takin TpaHc-
avcumnniHapHin cdopmi — 3akapboBaHe y OOCBIAi OKpemMux
JOCHiOHVKIB i JOCNIAHULBbKMX KOMaHA Tak caMO CUMbHO, a,
MOXIMBO, i CUINbHILLE, K BOHO BUKNageHe Y 3BUYHMX HayKo-
BMX MPOAYKTaX Ha KLWITanNT XypHalNbHUX CTaTer Yu MaTeHTIB
[Nowotny et al. 2006, 41], [Nowotny et al. 2003, 186].

TpeTts ocobnueicTb Mogmn 2 nonsirae y Habarato 6inb-
Wi pPi3HOMaHITHOCTI NNoWafoK BMPOOHUUTBA 3HaHb i Y
noB'A3aHii 3 UMM 3pOCTalovii reTeporeHHOCTi TUNIB 3HaH-
HEBOI NpoAaykuii. MoxHa aprymMeHTyBaTtu, MOroaxyTbes
aBTopu, WO nepwe sABuUle He ocobnmBo Hose. HaykoBi
cninbHOTK 3aBxau Oynu "BipTyanbHUMK", Takumu, WO AO-
narTb HauioHanbHi K KynNbTypHi Mexi. Ane amiHunack au-
Hamika. PaHiwe B3aemogis ycepeauHi Takmx CrinbHOT 06-
MexXyBanacb HU3KOW (akTopiB — i3n4HUX (MOXNMBICTb
3ycTpivaTncs) Ta TEXHIYHMX (NMncTu 1 TenedoHn). CboroaHi
X, 3aBAsKuM nporpecy iHPOpMaLUiNHO-KOMYHIKaLiiHUX Tex-
HOMOriN, B3aeMopisi NPakTUYHO HiYUM He oBMexeHa i MUT-
TeBa. BnopsakosaHi iepapxii, HaB'a3aHi "ctapymmn" TexHo-
norisMyn B3aemogii, pPyMHYITbCS KOMYHiKaLiiHOW 3aranb-
HoAOCTYMHicTo. OnucaHui 3cyB iIHTEHCUIKYETBCSA TUM, LLIO
MeXi AOCNIAHMLBKUX CMiNbHOT Hapasi BigKpWTi, AoMycKato-
4y 6araTo HOBUX BMAIB "3HAaHHEBUX" OpraHi3auin Ha KwTant
MO3KOBMX LIEHTPIB, KOHCYNbTAHTIB 3 MWTaHb YMpaBniHHS,
rpyn akTMBICTIB, KOTPi BKMOYAOTLCA Y "gocnigHuubKi irpy"”.
BcesaranbHe NPOHUKHEHHS iHGOPMALiMHO-KOMYHIKaLiMHUX
TEXHONOTIN NIATPUMYE W aKTMBYE Aarni npouec couieTtanbHo-
ro po3noAiny 3HaHb, MPUMHOXEHHS NIoWaaokK iX BUPOOHMLU-
TBa [Nowotny et al. 2006, 41-42], [Nowotny et al. 2003, 187].

YeTBepTa ocobnueictb Moam 2 B pamkax Aocnigxysa-
Horo nigxody BGavaeTbCcs y TOMY, LLIO BOHA € BEMbMU pe-

dreKkcnBHOW. €ONHMIA enicTeMONOriYHUIA inean HenTpanb-
HOT "TOYKM 30pY 3 HIiBigKiNb" 3aMiHEHNA BU3HAHHAM MHOXM-
HM TOYOK 30pYy, KOXHa 3 SIKMX Oecb nokanidoeaHa. [Npouec
JocrigXeHHs Hagani He Moxe OyTu OxapakTepusoBaHuin
AK "00'ekTMBHE" Mi3HaHHA nNpupoaHoro (abo couianbHOro)
CBiTy, TO6TO Be3npucrtpacHe pefyKUiOHICTCbKe AOoCMiaXKeH-
HS OOBINbHO BM3Ha4eHoro "iHworo". BiH nepeTBOploeETbCSA
Ha JianoriyHun npouec, iIHTEHCUBHY (i, MOXNNBO, Ge3KiHey-
Hy) "po3moBy" MiX JocnigHMKamMu Ta npegmetamu Aocni-
>KeHb — OO0 Takoi Mipu, Wwo ©6a30BOMY CMOBHWKY OOCHIi-
[KEHHS1 — XTO, KOMYy /YoMy, WO, SIK — 3arpoXye BTpaTa
3HaummocTi... CepegoBuila po3B'A3aHHA npobnem BhAAU-
BalOTb Ha BMOIp TeM 1 Ha 3aMWUCNKN OOCNIMKEHb Tak camo,
AK i KiHueBi uini BukopuctaHHa [Nowotny et al. 2006, 42],
[Nowotny et al. 2003, 187].

M'atoto xapakTepHoto ocobnueicTio Moaun 2 cTBepaxy-
€TbCA BUHUKHEHHS HOBATOPCbKMX (POPM KOHTPOIHO SIKOCTI.
ObMexeHHs TpaguUinHOI, TOo6TO aucumnniHapHo-
06r'pyHTOBaHOiI CMCTEMM EKCMEPTHOI OLHKU BXE BigOMi.
Mo-nepwe, Ansa 3HaHb Moam 2 HaykoBi "ekcnepTn" He Mo-
XyTb OyTW BCTaAHOBIEHI HaAiNHO, adXe CTINKOI TakCOHOMIi
KoandikoBaHUX AMCUMNNIH, WO noctaBnsana 6 Takux "ekc-
neptiB", Ginblue He icHye. [No-gpyre, peayKUiOHICTCbKI ¢ho-
PMW KOHTPOIO AKOCTi HE MOXYTb OYTU Nerko 3acTocoBaHi y
BMNaaky HabaraTo LuMpLUe OKpPEecrieHuX OOCNiOHULbKUX
nUTaHb: A0 AocniaHMLUbKOI "rpn" 3anyyaeTbcs Bce Ginblue
rpaBuUiB — He MPOCTO LUMPLLWIA | EKNEKTUYHILLWIA psig, "BUpO-
OHUKIB", @ i opranisaTopu, NOCepeaHNKN, PO3MNOBCIOLKYBaYi
Ta KopucTyBadi. No-TpeTe, i ue BUKNIMKae Hanbinblue 3aHe-
MOKOEHHS, SAICHI 1 Ge33anepeyHi KpuTepii BU3HAYEHHS SIKOC-
Ti Hagani MOXyTb BUSIBUTUCSA HEAOCSHKHUMU. Xo4a HaykoBa
[ockoHanicTe (y SKMICb cnoci® BM3HaveHa) 3anuaeTbest
HeobXifHO, NPOTE 3p0O3yMino, WO MakTb OyTK Aony4deHi i
[04aTKOBi KpUTEpii — eKOHOMIYHI, NOMiTUYHI, couianbHi 4n
KynbTypHi. Lle o3Havae, Wo Ham cnif, BYNTUCS KUTU 3 MHO-
XMHOK BU3HAYeHb SIKOCTi: JaHWIA (hbakT CepnosHO ycknaga-
HIOE npouecu audepeHuiadii, BCTAHOBMNEHHSI MpPiOpUTETIB,
Binbopy, Ha AKi MalTb NoknagaTucs Ti, XTO BU3Ha4vae nori-
TUKY 1 3AiicHioe diHaHcyBaHHs [Nowotny et al. 2006, 42],
[Nowotny et al. 2003, 187-188].

MopiBHANBHWI aHania penpeseHTaTUBHWMX nybGnikauin
po3rnsayBaHoro nigxoady AO3BONSE CTBEPAXYBATH, L0 N'ATb
OCHOBHWX XapaKTepHux ocobnueoctert Moau 2, BkazaHux y
1994 poui komaHgoto MN660oHCca, NPOTAroM HacCTynHOro aecs-
TUNITTA Bynu NpPosiCHeHi Ta yctanunucb. TM camum BCTa-
HOBNEHO NiacTasu igeHTudikauii Haykm Moam 2.

Hayka cycninbctBa Moau 2

Y 2001 poui nobauyuna cBiT kHura "lNepeocmucnioroym
HayKy: 3HaHHs i nybnika B enoxy HeswaHaueHocTi". Ti rono-
BHa MeTa BM3HayeHa sk MepeoCMUCIIEHHS HayKn Y AnHaMI-
YHOMY 3B'AI3KY 3 CyCninbCTBOM. AprymeHTauis KomaHau
HoBOTHM y HamnpocTiwomy Burnsgi moxe 6yTu 3segeHa
[0 HaCTYMHUX TBEPOXEHD.

Hayka Moau 2 3HaxoauTb PO3BUTOK Y KOHTEKCTi Cycni-
nectBa Mogm 2 (a Mode-2 society), sike gonae obmexe-
HICTb PO3AiNeHHS MOAEPHOCTI Ha AWUCKPETHI AOMEHW Ha
KLWTanT NOMiTUKK, KyNbTypK, PUHKY i, 3BUYANHO X, Haykun Ta
cycninbctBa. Tox 3a ymoB Mogm 2 (Mode-2 conditions)
Hayka i cycninbHe ByTTa CTaloTb TPaHCrpPecuBHMMK obnac-
TAMM aKTUMBHOCTI, IO B3aEMHO MepemillaHi 1 peani3yloTb
ko-esontouinHi TpeHam [Nowotny et al. 2001, 3-4].

KntoyoBe noHATTA Moaun 2 ogepxye po3LmnpeHy 06-
NacTb BM3HAYEHHS: BOHO BXE CXOMMIOE CTaH He Tiflbkn BU-
poBHMLTBA HayKOBO-TEXHOMOMYHMX 3HaHb, @ W YCbOro Cy-
YyacHoro cycninbctea. Tomy Hayka Moaum 2 nepectae Buaa-
BaTMCA "GiNol BOPOHOK" y MOPIBHAHHI 3 PELUTO YacTWH
COLliyMy, OCKiNlbKM BCi BOHU Tenep CTBepAXKylTbCH BignoBia-
HUMU 3aransHUM "ymosam Mogaum 2". A Bu3HavanbHoo cepef
LUMX YMOB BUSIBNSAETLCA BiAMOBA Bif Knacu4Hoi mogeni cyc-
ninbctBa MogepHy — CyKynmHOCTi B3aEMOAI0YMX, NpoTe OK-
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peMux OOMEHIB: Tenep BOHM BU3HAIOTLCHA iCHYHUMMU SIK
YacTMHM opraHiyHoro uinoro. CnpaeAi, BOHW HEPO3AiNbHi
(TpaHcrpecvBHi, po3mMuTi) N B3aEMHO Y3TO[KEHi y CBOEMY
PYHKLiOHYBaHHI Y/ PO3BUTKOBI (KO-EBOIMIOLOHYIOTD).

Haw BUCHOBOK nonsrae y Tomy, CTBEpAXyBanu aBTopu
kHurm 2001 poky, Lo Ginbl LinbHa B3aEMOAis HAayku i cyc-
ninbCTBa NPU3BOAUTb A0 BUHUKHEHHSI HOBOTO BWAY HAYKW:
KOHTEKCTyarni3oBaHoi, abo 4YyTnMBOI [0  KOHTEKCTY
(contextualized, or context-sensitive) [Nowotny et al. 2001,
vii]. BaxxnvMBo 3ayBaxuTtu, O TPaAKTOBKA YyTNMBOCTI 4O KOH-
TekcTy y 2001 poui wupLia i 6araTtwia 3a 3MiCToM, HiX Big-
3HaveHe y 1994 poui BUPOOHWLTBO 3HaHb Yy KOHTEKCTi 3a-
CTOCyBaHHs (AvB. AOKM., Hanp., [Tarno 2016]). Y 3B'a3ky 3
po3WMPEHUM | 3b6arayeHrM pPO3YMIHHAM YyTNMBOCTI HayKu
"0O WMpOKOro MyGmniyHOro npocTopy” UINIKoM NpUpOOHOH
BMOAETLCA KOHLeNTyanbHa HoBauis komaHan HoBoTHM —
noHATTA "couianbHo J06poTHMX 3HaHb" ("socially robust
knowledge"). HapinHi 3HaHHA (reliable knowledge) — Tpagu-
LiiHa MeTa HayKOBOro AOCTMKEHHS — Hafari He ABNAITbLCA
"(camo?)gocTaTtHiMK" y Ginbll BIgKPUTOMY 3HAHHEBOMY Ce-
penoBuLLi, Lo NOCTae CbOrogHi. 3HaHHA MatkoTb GyTun "couli-
anbHO [0BpPOTHUMU" Le 1 OCTiNbKW, OCKINbKW iXHst Banig-
HIiCTb Oinblue He AeTepMiHOBaHa BUKITHYHO, ab0 rorioBHUM
Y/MHOM, BY3bKO OOMEXEHVMMWU HayKOBMMW crinbHOTamu. Ha-
TOMICTb BOHM AeTepMiHOBaHi HabaraTo LUMPLUMMK CriflbHO-
Tamu, KOTPi BKIOYAOTb TaKoX 34ernneHHs BUPOOHMKIB, po3-
NOBCIOOXXyBauiB, TOProBUIB i kopucTyBadiB 3HaHb [Nowotny
et al. 2003, 191-192]. 0o uporo pparmeHTy ctatTi 2003 poky
y Onm3bkoMy 3a 3micToM doparmeHTi nybnikauii 2006 poky
Oyno pobaeneHe ogHe peveHHs: "Y NOPIBHSIHHI 3 HaZiNHUMK
3HaHHSAMM couianbHO JOOPOTHI 3HAHHS HE € aHi MeHL npo-
CYHYTUMMW, aHi MEHLU OOCKOHANUMW; MOXIIMBO, BOHU € BU-
wmmm (superior)" [Nowotny et al. 2006, 49].

ToX KOHTeKCTyanisauis Hayku NpupoaHO NpPOSBNSIETb-
ce y TeHAeHUii nepexoay Bif HAyKOBO HaAiMHUX 3HaHb A0
couianbHo gobpoTHux. lNpu uboMy couianbHa [o6poT-
HICTb He NoB'sA3aHa 3 AKOKCb Byrnbrapm3aauieto 4v "gypHum
3anepeyveHHaAM" HaykoBOi HadiMHOCTI, TyT cnig ckopiwe
roBopuTY Npo GinbLuUy BiAKPUTICTb B BYTTs 11 Npo JONaHHSA
CMpoLLeHb, KOTpi npunyckanucs padiwe. MoxHa ckasaTw i
Tak: MOBHOTA OMUCY Hayku MiOBULLYETLCA Yepe3 Bpaxy-
BaHHSI He Tinbky ii camoi no cobi, a 1 0To4Yyt4oro couia-
NbHOro cepenoBMLla.

lMpoBegeHun aHania nokasye, WO Yy PO3BUTKY 3anoya-
TkOBaHOMY komaHgoto [i66oHca nigxogy komaHaa Hoso-
THW 3[iACHMNA CYTTEBUIN 3CYB — BiJ BUSBMEHHSA W Onucy
HU3KN XapakTepHUX OCOBMMBOCTEN HayKOBO-TEXHOIOriY-
Horo BMpoGHMUTBa 3HaHb Moau 2 0o A0ro NOSICHEHHS Ha
OCHOBi KOHCTaTaLii KoeBontwuii Haykn Ta cycninbctea "B
Hanpsamky Moawm 2". MNpu uybomy noHaTTs Moau 2 ogep-
»Kano BenbMM LUMPOKY 00MacTb BU3HAYEHHS, CXOMNIOKYN
BXe He TiMbKM HayKy 4Yu TexXHOMOorilo, a N yce cyyacHe
O6yTTa cycninbctBa. BupobHMLTBO HaykoBuX 3HaHb Mo-
an 2 6yno Bu3HaHe 4yTnMBUM A0 couiymy Mogum 2 B ui-
nomy. OpraHiYyHMM 3B'A3KOM Pi3HUX OOMEHIB BCEOXONMII-
1040l couianbHOT CUCTEMU HALUMX OHIB, LLO NOPOOXKYE He-
6ayeHi paHiwe "npocTopu TpaHcakuin", "TopriBenbHi 30-
HW" N T. iH., NOSICHEHa OPUriHaNbHICTb "HOBOrO BUPOBHWMLI-
TBa 3HaHb", NOro XapakTepHi BiOMIHHOCTI Big (yHKLiOHY-
BaHHs1 Haykn Mogu 1, Tunoeoi ans MogepHy.

Ha wnaxy ao Hayku noriku cycninbctea Mogu 2?

Y TepmiHax nigxopny N66oHca — HoBOTHM HaBegeHe Ha
novaTtky cTaTTi BM3HaA4YyeHHA norikm KaHToM nigaaetbea
ineHTUdikauii gk pednekcia Haykm Mogm 1, Hayku cycninb-
ctBa MogepHy. [na AiNCHOI KOHTeKcTyanisauii Hayku, Bu-
MOru couianbHoi AOBPOTHOCTI 3HaHbL | TOMY NOAIGHWUX pe-
yen y gpyriv nonosuHi XVIII cTonitta gocTtatHix nigctas
e He Byno, Tomy TorovacHi pos'sacHeHHs KeHircbepxus
He BMKNUKalOTb 6e33anepeyvyHoro HenpuHATTS. Ta um Bia-
noBiaawTb BOHM, @ TUM BinbLue iX HaaMipHEe CNpPOLLEHHS,

peaniam cycninectBa Mogn 2? OcobnuBOCTAM Hayku i
OCBITU YKpaiHM CbOrogHi?

BcebiyHa ouiHka cTaHy Hayku noriku y 6nusbkii Ham
obnacTti npoctopy-vyacy nepenbavae ii ornsg i aHanis 3
ypaxyBaHHSIM YCi€l CyKyrnHOCTiI XxapaKkTepHux o3Hak Moam 2.
Ane y nepwomy HabnuxeHHi NpUNyCcTMMO OBMEXUTUCH
xo4a 6 ogHieto, HaMBINbLL CYTTEBOID 3 HUX — KOHTEKCTyani-
3auieto. B Takomy 3B'A3Ky Yy BXe 3ragyBaHivi cepil ctaten y
"®inocodcbknx Haykax" 3HaxoaAMMO HacTyrnHe.

"BiTUM3HAHI NigPYYHMKN 3 NOTIKU OOOEPXYITbCA nepe-
Ba)XHO akafeMiyHoi Tpagwuii. 3axigHi (ocobnuBo amepwu-
KaHCbKi) Nigpy4YHWKN 3 NOTikK, SIK NPaBuUIIo, BKIHOYaOTb PO-
3rori po3ainu, NPUCBAYEHi NOLYKY HedopmanbHUX NOMU-
nok (informal fallacies) y noBcsikaeHHMx MipKyBaHHAX. Ha
YNCMNEHHMX MPUKNagax y HWX po3bupaloTbCa HaBMMUCHI 1
HEHaBMWCHI MOMUIKU Ta BagW Y MipKyBaHHSAX... Y BiTUM3-
HAHUX MigpYYHUKaX PO3Ain, NPUCBSAYEHWA aprymeHTauii,
BUKNaAaeTbCsa iCTOTHO binblu akagemMiyHo, ©6e3 YNCREeHHUX
anensuin 4O KOHKPETHWUX NpuKNadiB", — KOHCTaTylTb POCi-
saHu B. O. BaxaHoB 1 B. |. MapkiH [BaxxaHoB i MapkiH 2013,
105]. Kniecbka konera |. B. XomeHKo BU3Hae 36epexkeHHs
LLe 3 pagsHCbKUX YaciB OCHOBHOI YCTaHOBKM Npu MiAroTos-
Ui npodecinHnx kagpis, KOTpa nonsrae y Tomy, wob "gatu
CTyAEeHTaM yHiBepcanbHi 3HaHHSA 3 norikn". OgHak, BBaxae
BOHa, Usi YyCTaHOBKa He 30BciM BunpaBpoBye cebe 3a Ha-
wmnx yacis. JouinbHiwow "BUABNSETLCS HE YHiBepcarnbHa,
a 6inbl By3bka cneuianizauis, opieHTOBaHa Ha NeBHy rpy-
ny npo6nem" [XomeHko 2013, 115].

Y HaBegeHux i nodibHMX OO0 HWUX KOHCTaTauisx Bigo-
OpaxeHa, no-neplle, Tunosa 3a ymos Moaum 1 cnpsimoBa-
HICTb HaB4YaHHA Ha "Mpouec npuknageHHs" BcesaranbHo-
HeOoOXiAHUX NOFiYHMX 3HaHb i, NO-Apyre, He3a[oBINbHICTb
YCbOro LbOro cborofHi. Taki TBepaXeHHs, CynpoBO4KYBaHi
3goragkaMyM nNpo HeobGXigHICTb  WinbHiworo oboninbHoro
3B'A3Ky (pO3poOKU i BUKNagaHHS) MOrikKu 3 Pi3HOMaHITHUMM
[OMEHaMM IIOOCLKOro OyTTS, MOXYTb, SIK HA MEHe, 3HaUTK
neBHe NMOSICHEHHA Y NMpoKiamoBaHin nigxogom 6boHca —
HoBOTHUM KOHTeKCTyanisauii Hayku.

Ta B pamkax nigxogy N66oHca — HOBOTHM KOHTEKCTYa-
nizauia 6e3nocepedHbO CTOCYETLCA MIPoyecy 8UPObHUYM-
8a 3HaHb. A Y/ MOXHa rOBOPUTK MPO YYTIMBICTb 4O KOHTE-
KCTy pe3yrbmamig Liboro npouecy — 3MiCTy 3HaHb, LLO BU-
pobnaTLCA? IHaKWe Kaxyyn, Y Mae CeHC roBOPUTU Mpo
3MICT HayKu Norikn, Sk Mae He "anpiopHy" i BcesaranbHy,
a 3anexHy Big MaTepii MipKyBaHb i ocobnvBy npupoay?
Baxnuse B TakoMy 3B'A3Ky pO3fineHHs MamepiarnbHoi Ta
¢hopMaribHOI N1o2iKU 3HaXOAMMO Y BXe 3ragyBaHuX Nekuisx
[anperrepa 1928 poky.

Byob-ske peanbHe MWUCNEHHS MaE CBOK TeMy, TOMY
BOHO MOB'AA3YETbCSA 3 NEBHMM 06'€eKTOM, TOOTO 3 BM3HAYe-
HUM ByTTAM, KOTPE y KOXHOMY BWUNafaKy 3HaXOAMTbCS ne-
ped Hamu: neBHa pi3nyHa pid, reomeTpuyHKiA 06'ekT, icTo-
puyHa nogiq, "niHreictTudHun peHomeH". Lli o6'extn (peyo-
BMHHOI NpMpoaun, NPOCTOpY, iCTOpIi) HanexaTb pi3HUM [o-
MeHaM... MucneHe Bu3HayeHHs, TOGTO POPMYBaHHS KOH-
uenty (concept formation), B pisHMx gomeHax BiabyBaeTb-
cs no-pisHomMy. HaykoBe gocnigKeHHst MUCMNEHHSI B KOXHO-
My BUMagKy BUSBNAETLCH BiAMOBIAHO Pi3HWMM: MoOrika Muc-
neHHs y di3nui, norika matemaTu4Horo MUCneHHs, dino-
NOriYHOro, ICTOPUYHOrO, TEONOrYHOro i, 3peLToto, dino-
cobecbkoro MucneHHs. Jlorika umx gucumnnid nos'da3aHa 3
neBHUM 3mictoM. Lle — mamepianbHa rozika, 3ayBaxus
laperrep. A gani gogas, WO MMUCIEHHS, y35iTe SIK MUC-
NEHHS Mpo WOCb, 3 AO0BINbHUM 3MICTOM, € (POpPManbHUM —
y NPOTUNEXHICTb MaTepianbHOMy, KOTpe pefieBaHTHe CBO-
€My 3MICTOBI... 3aranbHa norika, sik 3HaHHs popMarnbHOro
MUCNEHHS, € hopmaribHoro roeikoro [Heidegger 1984, 2-4].

KoHkpeTunsauito igei noriku, kotpa Mae cuny B TOMy 4n
iHLLOMY OCOOMMBOMY OOMEHi YM MOJi peanbHOCTi, a TOMY
BUSIBNSIETbCA 0COBNMBO-MaTepianbHOK 1, Y LbOMY CEHCI,
YYTNNBOIO A0 KOHTEKCTY, MOXHa 3HanTW B onybnikoBaHin y
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1958 poui kHu3i CtiBeHa TynmiHa "BukopuctaHHs apryme-
HTY". Ha noro gymky, MipKyBaHHS y TOMY 4M iHLIOMY Moni
HaneXxuTb OUiHIOBATU Ha nNiAcTaBi MPUAHATUX Y HbOMY
HOpM, i cnig odikyBaTu, WO Ui HOPMK 3anexaTuMmyTb Big
nons iX NPUNHATTSA. [JOCTOIHCTBA, AKMX BUMaratTb Bif Mip-
KyBaHb B OJHOMY MOMi, BUSBNAETLCA TakUMW, IO nignsara-
I0Tb BUKMIOYEHHIO AN LiNKOM NPUMHATHOT aprymeHTauii B
iHwomy [Toulmin 1958, 255]. Tomy cykynHicTb HOpM npa-
BUNIbHMX MipKyBaHb CYTTEBO 3aneXuTb Bif KOHKPETHOro
nons, B SKOMy PO3ropTaeTbCA Ni3HAHHA YM KOMYHiKauis,
BUPOBNAIOTHCS | YTINIOITLCA PillEHHS. |HaKWwe Kaxyyu, ui
HOpMW 4YyTNMBI OO0 KOHTekcTy. CkasaHe He 3anepedye
iCHYBaHHS HUW3KM Bce3aranbHUX IOriYHUX iHBapiaHTIB,
KOTpi MalTb fesdKe TeOpeTWYHe i MpakTU4HEe 3HAYeHHS.
MpoTe cami no cobi BOHN He docmamHi AN aHanisy uu
nobynoBu HeTpUBIaNbHNX MipKyBaHb Y TOMY YU iHLLIOMY 3
ocobnuemx nonis. Ix AornogHeHHs1 0COBNMBMMM MaTepia-
NBHYMW NOTiKaMU TYT HE YHUKHYTMW.

BucHoBku

CraH noriku B Halin KpaiHi goTenep Bignosigae o3Ha-
kam Mogm 1 3a lN6b6oHcom — HoBoTHM. BoHa nepeBaxHO
OpiEHTOBaHa Ha igean [oBepLleHO-Bce3aranbHoOi Hopma-
TMBHOCTI, MpuUMyckaluM nuwe "npouec 3acToCyBaHHS",
TOOTO 30BHILLIHLOIrO NpPUKNaAeHHs A0 HibuTo Ganayxoro in
XWUTTS1 UM HayKOBOrO MidHaHHA. OpHak norika Mogu 1, K i
pigHe 1 cycninectBo Moam 1, no cyTi BXe Buyepnana csin
noteHuian. Lle niaTBepmxyeTbcst nagiHHAM i OCBITHLOrO
cTaTycy, KOTpe nuiwie MiaCUNIETLCHA NPUEOHAHHAM Hauio-
HanbHOI CMCTEMM OCBITM A0 BonMoHCHKOro mpouecy  Hu3-
KOO iHWKX MNOAIOHUX 4YMHHKKIB. lMepcrneKkTuBu noctyny i
BiJHOBMEHHSA BUCOKOrO CTaTycCy Noriku nos'asaHi 3 ii agan-
Tauieto go "ymoB Moaum 2", wo nepeanbayae, 3okpema, vyT-
NMBICTb OO KOHTEKCTY. Ane KOHTeKcTyanisauid mMae oxor-
NOBaTU He TiNbKK NpoLec BUPOOHMLITBA 3HaHb, a i novac-
T iX 3MICT, @ TakoX NOriYyHy OCBITY.

HanexHa yBara go 0coGnvBuMx maTtepianbHUX NOrik —
BapiaTMBHOIO LOMOBHEHHSM FOriKU 3aranbHOI — JO3BOMUTb
CYTTEBO PO3LUNPUTA MEPCMNEKTUBM PO3BUTKY HayKU J102iKU.
OpieHTauia % Ha couianbHy JOOPOTHICTL 3HaHb Mocnpusie,
cepep iHWOro, MiAHECEHHI0 He TiNbKM OCBITHBOrO CTaTycy
HayKu NOoriku, a i No3uuii WiniCHOT Hayku J102iku B Cy4acHO-
MY CyCnifibCTBi.
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XapbKOBCKUI HaLMOHaNbHbIA YHUBEPCUTET BHYTPEHHUX Aern, XapbKoB, YKpanHa

HAYKA NTOr'nkKun moabl 2?

O6ujee cocmosiHue u npobrieMbl nNpernodasaHus JI02UKU 8 yHUeepcumemax uccsiedoeaHbl Ha ocHoee nodxoda Nu66oHca — HoeomHbl.
AkcnnuyupoeaHo ocHo8HOE codepiaHue 3Mmoz20 Modxoda U NMoka3aHo, Ymo celi4ac Hayka JIo2uKu ro cyujecmey omeeyaem "ycrnoeusim Moobi 1",
moz0a Kak nepcriekmuesni ee pa3eumusi cesi3aHbl ¢ adanmayuli k "ycnoeusim Modsi 2". OGHUM u3 MoMeHmoe makol adanmayuu 0o/mkHa 6bimb
KOHMeKcmyasiusayusi HayKu J1I02uKu, Kacaroujasicsi He moJsibKO npoyecca npouseodcmea 3HaHUl, HO om4yacmu u ux codep)kaHusi u npernodaeaHus.

Knroyeenie cnoea: Hayka no2uku, Hayka Modbi 2, o6usecmeo Modbi 2, obujasi no2uka, MamepuasnbHasi 102UKa.

0. Tiaglo, Doctor of Science (Philosophy), Professor
Kharkiv National University of Internal Affairs, Kharkiv, Ukraine

THE MODE 2 SCIENCE OF LOGIC?

Current status of logic and problems of its delivering in Russian and Ukrainian universities in terms of the Gibbons — Nowotny approach were
studied. It is concluded that both the status and delivering process are relevant to the Mode 1 basic characteristics. Par excellence they are still
oriented to the ideal of completed and universal system of norms of thinking which permits "process of application” only, i. e. external imposition
to as if indifferent life or scientific cognition. But this Mode 1 logic as well as maternal Mode 1 society exhausted basic potential already. This fact is
confirmed by degradation of its educational condition, and joining of the national educational systems to the Bologna process and a row of other
factors support this failing only. Prospects of further advancement and renewal of high status of logic are connected with adaptation to the Mode 2
conditions which presupposes, inter alia, some "sensitivity to context”. This "contextualization” must embrace not only process of knowledge
production but content of logical knowledge and university logical education partially.

Proper attention to special material logics — varied addition to general logic — opens a new window of possibilities to science of logic.
Orientation to social "robustness of knowledge" will make better both educational condition of discipline of logic and status of whole logic in up-to-

date society.

Keywords: science of logic, discipline of logic, Mode 2 science, Mode 2 society, general logic, material logic.
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T. Kononenko, Doctor of Sciences (Philosophy), Associate Professor,

Taras Shevchenko National University of Kyiv, Kyiv

UKRAINIAN NATIONAL IDENTITY BETWEEN EUROPEAN VALUES
AND "HOMO SOVIETICUS" HYBRID IDENTITY: SYNERGY OF UNCERTAINTY AND STIPULATIONS

Abstracts of papers [1] presented at the conference "The Contemporary Relations between Russia, Ukraine and the European
Union. Conference at Landstingssalen, The Danish Parliament, Christansborg, Friday the 23 of Januar, 2015" [2].

Dear sponsors and participants of the conference! First
of all, let me express my most sincere condolences on the
tragic events at the French magazine "Charlie Hebdo" of-
fice, and near Ukrainian town "Volnovakha", where the
civilians were executed by the terrorist group.

These events have something in common, particularly
the name: terrorism and violence. Although, they hap-
pened in geographically distanced countries of Europe: in
France and Ukraine, they are bonded by the fact, that
both of them have become the object of the terrorist
threat. The international community shall do everything
possible to prevent such acts of violence in any part of
the world, where the human rights and their freedoms are
of axiomatic civilization value.

Today, the question of Ukrainian identity is especially
important, as all the events that have started the November
218t 2013 and thereafter were named "Maidan", were
mainly caused by the desire to protect the personal identi-
ty. The events in the country started from the Kyiv citizens'
protests against the refusal of the Ukrainian government,
guided by Mykola Azarov, to support the European Integra-
tion of Ukraine. However the "Maidan" society was formed
very quickly, and finally it was supported by the whole
Ukraine. One shouldn't take for granted the information that
"Maidan" in Kyiv has gathered the representatives of only
certain regions of Ukraine, as more or less, this movement
has connected all citizens of Ukraine, who were joined by
one aim — to get rid of the dominant influence of the crimi-
nal, imperial post-soviet system. The signing of the agree-
ment with the EU was perceived as one of the major
chances to better conditions of life turn.

There is no doubt that the first motifs of "Maidan" socie-
ty formation were later supplemented by the other factors
that quite literally started the formation of the new citizens
of the new Ukraine, and led to the formation of the new
qualities in the Ukrainian citizens identity, more than just
certain ethnic and national features, as it was defined in
USSR system. The process isn't simple; it is accompanied
by the tragic events and is still not finished. The powerful
regressive system does everything to prevent the normal
evolutionary process of Ukrainian return into the European
community. | would like to emphasize that it is not "joining",
but "return", as Ukraine bears the impress of the difficult
historical heritage of the enforced separation from the Eu-
ropean grounds and the foreign culture influence during
many centuries; first — of the Tsardom of Russia and then
of the Russian Empire and USSR.

Ukrainian identity and Europe. Is there anything in
common? The answer is clear: there is not only affinity, but
also the genetic connection that for centuries haven't been
torn, although it had no clear international importance. The
narration of historical facts hardly fits our subject: the prob-
lems of the modern world that are directly related to the
events in Ukraine of the 215t century. However, | have to
mention some important events that are worth and need to
be remembered.

Historical argument of the Ukrainian identity affinity with
the European world and the European values.

Modern Ukraine has definite connection with the histor-
ical heritage of the Kievan Rus'. It is proved by thousands
of scientific researches and historical facts. First mentions
of the Kievan Rus' sovereignty appear in VI-VII centuries
AD. The geopolitical value of Kievan Rus' was demonstrat-
ed not only by the quite successful occupation of other
states and territories, but also by the considerable civiliza-
tional influence, that the Kievan Rus' had among the closer
and distant lands, by the cultural and economic inter-
change within the medieval European community. Many of
the European ruling dynasties looked toward to intermarry
with the family of Grand Kyivan Knyazhs.

| would like to mention 2 facts. It is well known, that Ya-
roslav's daughter, Anne became a wife to Henry | of
France. It determined her destiny as the ancestor of almost
30 kings of France, starting from the Capetian dynasty and
then House of Valois. There is also quite probable histori-
cal statement that almost at the same time, in 1067, Anne
of Kiev's (and later — queen of France) sister, Elisaveta
Yaroslavna of Kiev became a wife to Sweyn Il Estridsson,
King of Denmark. In general, Yaroslav the Wise concluded
7 dynastic marriages for his children. It explains, why he
was also called the matchmaker of the Europe. His son
Iziaslav married Gertrude-Olisava, princess of Poland. Svi-
atoslav married the Austrian princess, Oda of Stade.
Vsevolod married the Greek princess, and Yuri —the Ger-
man princess. Elisaveta, who was mentioned above, first
married the Norwegian king, Anastasia — the King of Hun-
gary and Anne — the King of France.

These relations between Ukraine and European coun-
tries weren't stopped either in the XV-XVIII centuries. To
prove it, it is sufficient to mention the names of Ilvan Sirko,
Bohdan Khmelnytsky, lvan Mazepa and Philip Orlik with his
first European Constitution of the Ukrainian state. The es-
tablishment of the equal international relations became
possible after the power shift of 1917-18" in the Russian
Empire. However, all these endeavors to restore full rela-
tions with the European world during 5 centuries at least,
were accompanied by the factor of imperial engulf of the
historical grounds of Kievan Rus' — Ukraine by the tradi-
tionally aggressive policy of Tsardom of Russia first, and
then of the Russian Empire.

In fact, after the final destruction of the Ukrainian state
in the XVIII century, the Russian Empire took unprece-
dented measures: it absorbed the historical memory of
the Ukraine — Rus' national identity and turned it into its
own local demonstration of the Russian state evolvement.
It is more than century, that the researchers are arguing
and proving, using the obvious facts, that the falsification
of Ukraine-Rus' history in the Russian historiography was
really dramatic, especially since the XVIII-XIX centuries.
We can say that it was the first experience of Russia us-
ing historical (informational) means of war against
Ukraine, as the tool for annexation and maintenance of
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the authentic Ukrainian land, the people mind manage-
ment ideological tool.

The practice of Ukrainian history falsification didn't
change either in the official ideology of the Soviet Union,
starting from the early 20s of the XX century. It is also sub-
ject to the process of so-called "voluntary" entry of Ukraine
into the Soviet Union, the Holodomor, that lead to the mil-
lions of victims among the Ukrainians who were deliberate-
ly exterminated by creating conditions of starvation, and
the constant battle with the Ukrainians, who questioned the
restoration of the sovereignty and independence of
Ukraine, as the full state of Europe.

The announcement of the sovereignty and independ-
ence of Ukraine in 1991, didn't put an end to the restora-
tion of full Ukrainian state process, but was just a begin-
ning of it. In this light, the events of Maidan in 2013-14
were only the important milestone in the recovery of the
European status of Ukraine. However, this milestone was
major and extremely important, as it demonstrated the
birth of the modern Ukrainian European identity. The evo-
lution of modern Ukraine over the last 23 years of inde-
pendence certified the birth of the citizens with the new
identity, Ukrainian European identity. This people were
ready to put their own lives on the European values and
the protection of essential human rights. What is really
tragic, and what we can see now in Ukraine is in fact a
war with the historical invader who strives in every way to
prevent the return of Ukraine into the community of coun-
tries, where the roots of Ukraine-Rus' state with its capital
in Kiev are historically lie.

Ukrainian identity in the modern conditions.

Today the question of philosophical definition of the
term "identity" remains one of the most difficult. Right now
it would be improper to do the theoretical insight into the
history of the identity theory. However, one of the main
research problems is the recognition of the identity either
as the substantive essential basis of the person that is
permanent in proving oneself, or as the dynamic temporal
complex of person's impressions about itself.

It would be reasonable to uphold the position that first
of all, the identity is a dynamic and variable form of human
consciousness. Its meaning depends on many factors,
including environment, education and nurturing, influences
on the certain conclusions, and finally — the informational
content of the mind.

In this connection, it is necessary to make the main
conclusion — there is no dominant uniform identity in the
modern Ukraine. However, it shows rather grand dynamic
process of the modern Ukrainian identity formation,
evoked by the events at the beginning of Maidan, than
the lack of status of Ukrainian identity. The Maidan has
finally indicated the birth of citizens, no longer identifying
themselves with the Ukrainian Soviet history, who
stepped forward to the way of self-determination, focused
on the European values. Actually, it was specifically the
radical attempt to cease identifying themselves with the
Soviet imperial environment that created a mortal threat
to the imperial Soviet, and later the modern Russian sys-
tem, the successor of the USSR.

It is no surprise that the Maidan consciousness is the
greatest threat to the integrity of the "Russian world", as it
appeared as the conscious and, most of all, as the per-
sonal choice, that wasn't controlled from the outside. It
destroys the philosophical foundations of the centenary
existence of the empire, leaded and guided by the ideolo-
gy of destruction, even the physical one, of the self-
sufficient person.

As for the author, the main problem of the modern con-
frontations lies in the fact that the events in Ukraine have

demonstrated the possibility and the fact of transformation
of the "Soviet person" into the person, who has accepted
what we call the European values and essential human
rights as something evident, the meaning of life and exist-
ence. Denying them means losing life. This is probably one
of the major changes in the definition of the current Ukrain-
ian identity. And again, this modern Ukrainian identity is a
mortal danger to the "Russian world" substance. The fact
of the possibility of "Soviet man" or the "Russian world
man" transformation into the personality can lead to the
centenary history of the empire, guided by the violence
ceasing to exist. Talking about violence, | mean the vio-
lence against the person's consciousness, which is sacri-
ficed for the sake of substance of the state.

There is one comment on and the confirmation of the
abovementioned message. If we look at the geography of
the aggression outbreaks in the modern European values —
oriented world, including Asian area, we can come to a
conclusion that it clearly fits the historical geography of
spread of the Russian, and moreover, of the Soviet imperi-
al interests. Moreover, the tension, aggression, instability
and terrorism grows at the areas, where the model of Sovi-
et-Russian management was used at least for a short peri-
od. Unfortunately, such management was used almost all
over the world. In the over-tense situation of the modern
world, Ukraine is situated in the center of the premature
detection of more than cosmological aspirations of the
modern Russian government to dominate in the world and
to prove, that its way of existence is the only possible, cor-
responding the laws of Genesis.

Why premature? There are more and more facts, testi-
fying that the absorption of Ukraine as the independent
sovereign state was planned in 2015 via manipulations with
the constitutional basics of the state, and creation of the
"hybrid" legislation for the possibility of sort of "voluntary"
reconstruction of the status "1991", meaning the USSR. It
is clear that the government of the former President of
Ukraine was to provide the process. The Maidan erupted
suddenly not only for the government of Ukraine and Rus-
sia, but also for most Ukrainians. But it suddenly has found
the sufficient number of citizens who were ready for
changes of the personal identity from the person of the
recent historical period to the new one. This is precisely
why the most cynic attempts to destroy the Maidan and the
Maidan's consciousness indicate that this event gave rise
to the possibility of demolition of the whole civilization of
the "Russian world". Considering these factors we can de-
termine the environment of formation and existence of the
modern Ukrainian identity.

Typology of modern Ukrainian identity.

There is no doubt that the distinguished types listed be-
low are not intended to be exhaustive. However they let us
to navigate in the current situation.

1. Ukrainian identity marked by the affiliation to the citi-
zenship of Ukraine — the national identity;

2. Within this type of identity the citizens of Ukraine with
the modern Ukrainian identity can be distinguished, for
whom the essential human rights, their protection and the
European values became dominant;

3. Citizens of Ukraine who clearly recognize their af-
filiation to the citizenship of Ukraine, but who mostly
identify themselves on the basis of "Ukrainian Soviet
person" identity;

4. Citizens of Ukraine who recognize their affiliation to
the citizenship of Ukraine but continue to identify them-
selves on the basis of "Soviet person" identity;

5. Citizens of Ukraine who involuntarily acknowledge
their affiliation to the citizenship of Ukraine, and who identi-
fy themselves on the basis of "Soviet person" identity;
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6. Citizens of Ukraine who involuntarily acknowledge
their affiliation to the citizenship of Ukraine, who identify
themselves on the basis of "Soviet person" identity and at
the same time the "Russian World person" identity;

7. Citizens of Ukraine who deliberately ignore their affil-
iation to the citizenship of Ukraine, and who identify them-
selves on the basis of "Soviet person” identity and at the
same time the "Russian World person" identity;

At the moment, there are no precise statistics on each
type of identity, but the general national resistance against
Russian aggression upon Ukraine confirms the predomi-
nance of Ukrainian citizens of the 154" types. Types from
5t to 7t are the most problematic for the integrity and sov-
ereignty of Ukraine. Today we can see the struggle of Rus-
sian Federation for the possibility to manipulate the citizens
of Ukraine with these exact from 5 to 7" types of identity.

The aggressor's means of control over the identity of
Ukerainian citizens.

Another thesis that should be mentioned at the con-
ference is as follows: in the situation of a hybrid war we
are dealing with the phenomenon of a "hybrid identity".
Targeted efforts towards the formation of a hybrid identity
violate the clear identification of the residents of Ukraine,
primarily as the citizens of a sovereign, independent
state, the subject of international law, that have all the
powers and means to defend their lives and their state.
The hybrid form of identity support by the Russian gov-
ernment also involves the transformation of conscious-
ness, and its filling with the profitable content, or even the
physical extermination in the strategic events of those
who consciously discovered the properties of identity,
focused on the priority of European values, and the
recognition of the essential human rights. Today this ex-
act group of citizens is standing at the vanguard of the
Ukraine joining the European community.

Finally, we shall state, that together with the military
demonstration of war, the main battle is the battle for the
minds of people, of Ukrainian citizens, who will by their
deeds determine the direction of Ukraine. It is also im-
portant that the said domination over the minds of people
concerns not only the citizens of Ukraine, but most of all
the citizens of Russia. As it was already mentioned be-
fore, the same conditions can be seen in the countries,
where the Soviet-Russian governance model, the model
of government and society relations was implemented
even for a short period. As a result, in the minds of these
countries' citizens, there are still the residuals of self-
identification with the Soviet life environment and Soviet
components of personal identity.

That's why the fight for the opportunity to restore the
control over the content of consciousness as well as the
reasons of the certain identity formation becomes the mean
of expansion of Russian ideology, which is a prerequisite
for the deployment of the next steps of the aggressive ex-
pansionist policy. All these components are illustrated in
details in the situation in Ukraine. If the setting of control
over the reasons for specific identity formation hadn't been
done beforehand, the military phase of the expansion
would have been impossible. Today we can see actual
hostilities in those specific regions of the country, where
the Russian influence managed to take control over the
self-identification of Ukrainian citizens environment, more-
over — to form the content of the citizens of another country
identity, necessary for them. At the regions, where such
attempts have been neutralized in time, we see tense sit-
uations, which are still can be described as situations of
peaceful stability. Here, it is appropriate to mention Odes-
sa, Kharkov, Mariupol, Zaporozhye, Dnipropetrovsk, and
other Ukrainian cities.

Consequently, the following statement should be as fol-
lows: we shall regard the philosophical definition of the per-
sonal identity, as the dynamic, evolving phenomenon, that
moreover can be influenced and manipulated. The present
situation in Ukraine can be treated as the example for the
analysis of the means of such control and management of
the citizens' identity by the other country. Therefore, the
maintenance of the "hybrid identity" status involves the crea-
tion of "manual control over the identity" tools.

"Manual control” over the identity.

There are two important comments, that will determine
the brief analysis of the means of the human minds control,
and hence its self-identification. | would like to emphasize
once again, that for the modern "Russian world" the mortal
threat lies not only in the appearance at the territory of
Ukraine of the community of people with identity based on
the European values, but also the possibility of this type of
consciousness appearance at the territory of Russia itself.
The paradoxical and dangerous fact is that the mainte-
nance of Russia's Status quo forces it to persecute the
post-Soviet manifestations of consciousness with a focus
on European values and human rights at any territory that
used to be at the USSR or Russia's zones of influence. For
the religious leaders of Russia, it is crucial to demonstrate,
that the evolution to the level of general civil democracy
identity at the territory of the "Russian world" interests is
fundamentally impossible, and shall those, who decide to
get rid of the Soviet mind features be stigmatized as peo-
ple, going the wrong way. Otherwise, the age-old sub-
stance of the "Russian world" will rapidly and irreversibly
collapse by the "domino effect". Thence, the minimum task
for the modern Russian government is to increase the
range of other countries' citizens who continue to identify
themselves according to 4-5 types.

One of the major tools of the "hybrid identity" support
that blurs the clear contours of the national identity of
Ukrainian citizens is the massive use of the modern media
that have long ago gone beyond the limits of promulgation
of the true facts about the events and phenomena. As a
mean of the "manual control over the identity", the media
are used to create the necessary material, which directly
affects the reasons of human identification, and finally, the
establishment of its identity.

In addition to the media, it is important to mention the
following factors that stimulated and are still influencing the
identification processes in Ukraine:

1. The annexation of Ukraine and its return to the "Rus-
sian World" zone of influence was planned long before the
"Maidan" events of 2013-14's. It can be proved by the facts
from the own experience of Ukraine studies researches
and by the public events that started immediately after
President Yanukovych coming to power. Working on the
electronic edition of the scientific journal "Ukrainian stud-
ies", starting from the 2009, the editorial staff drew atten-
tion to the increased interest in Russian search systems,
that were extremely active in copying all the materials that
were published on the site; in December 2009, the search
system spider2.mail.ru immediately copied 15 771 pages,
in March 2010 — 10 360 pages, in June 2010 — 17 452 etc.
Hence we can say that it was that time, when the Russian
analysts were performing potent analysis of the theoretical
developments in the field of "Ukrainian studies”, particular-
ly, of the Ukrainian identity.

2. The practice of the "historical reconstructions" be-
came significantly widespread over the territory of
Ukraine, the events in terms of these reconstructions
were presented from the certain ideological perspective
and it was the exact time, when the ideas about "fascists,
anti-Semites and Nazis" in Ukraine were imposed over
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the society and the international community. Many repre-
sentatives of the European Community, in particular, took
the position for granted.

3. In addition to the content of identities manipulations
in Ukraine, we should mention one of the theoretical bases
of the modern expansion policy of Russian influence that is
the theory of synergy that was actively developing in Rus-
sia for more than 10 years. Unfortunately, this theoretical
platform is used with the negative purpose, as the synergy
of facts of terror, which are to ensure the spread of the
Russian interests as far, as it is possible. Thus, the military
actions at the sovereign territory of Ukraine, the acts of
terror in France, in Armenia and in other countries, create
the synergy of violence and tension; they become the
means for geopolitical goals achievement.

In conclusion, | would like to mention the following. To-
day, the researches on the Ukrainian identity are very im-
portant. They can demonstrate how the goals can be
achieved in other countries of the European Union. The
similar manipulations with the attempts to "control the iden-
tities manually" were notices in the Baltic States, in Poland,
Hungary, Slovakia, etc. The negative synergy of these
events can cause the catastrophic consequences for the
European and international community.

| would like to mention, that the Ukrainian events be-
came the unexpected impact for the rethinking of the role
and importance for the international community of freedom,
democracy, human rights and European values. The pro-
tection of these values by the modern Ukraine is provided

by the lives of Ukrainians, the citizens of Ukraine, regard-
less of origin, religion, sex or the ideological viewpoints.
Thereby, the Ukraine applies with request to the world to
understand that freedom and democracy are in need of
protection and decisive actions; it is not merely the internal
problem of Ukraine, Russia and the European Union.
Thanks to the events in Ukraine, freedom, democracy and
the values created at the territory of Europe became global
and have created the new world paradigm. Freedom and
democracy become the meaning of existence of the new
global system, of the new world order. | am sure that strug-
gle for these values will lead to the peace and prosperity of
the people of free will.

Once again, | would like to express my sincere grati-
tude to the sponsors of the conference for the opportunity
to inform the European community about the important
problems of the modern Ukraine, and for the possibility to
discuss the outstanding values of freedom, human rights
and democracy.
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THE APPLICATION OF E-LEARNING METHODS IN THE TEACHING OF LOGICAL
AND PHILOSOPHICAL DISCIPLINES

In the conditions of dynamic development of the labor
market, firstly, the level of qualification is growing, it be-
comes necessary to change the specialty. Secondly, dur-
ing the last decades an intensive modernization of infor-
mation technologies in the system of distance education
has been observed. The development of technologies
directs the entire education system (especially the higher
education system) to the transition to a new stage, where
the online education system is gaining wide popularity and
relevance. Finally, the more structured online education,
the more effective it becomes. At the same time, limited
time in the classroom is not an obstacle to the formation of
the proper competence of a person as a specialist.

Undoubtedly, online education is not only a way of ob-
taining a diploma, but also an opportunity to get knowledge
and skills on the job, to be hardworking and self-organized,
to be highly skilled and in demand in the future.

In recent years, online lectures have gained popularity
in universities around the world. More and more universi-
ties started talking about the prospects of blended educa-
tion, which means that the best courses of teachers be-
come the basis for learning, and the achievements of stu-
dents in online education are transferred to a diploma.
Such measures can unite all the best in academic educa-
tion and bring it to a new quality level where teachers can
compete with the best specialists and universities in the
world. Thus, the Internet not only makes learning accessi-
ble to people, but also completely changes the very ap-
proach to the learning process.

Creation of educational platforms has allowed to re-
ceive high-quality online education and to determine the
purpose of education, knowledge and skills that a person
wants to get, choosing for themselves the best educa-
tional platforms. Among modern online platforms,
"Coursera" is considered one of the most popular educa-
tional platforms in the world. It has more than 15000000
users. "Coursera" courses are available in online format
and are most approximate to the requirements of aca-
demic education. Such courses, in their structure and
content, resemble similar courses at universities. In gen-
eral, Coursera is an attempt to make online university
education more accessible.

In 2013, the Massachusetts Institute of Technology
created an open platform for free edX courses, later joined
by Harvard University, as well as over 90 US and interna-
tional partners. Now edX is a nonprofit site with over 800
free online courses. Thus, edX and Coursera absorbed the
academic courses of universities and the resources of
large corporations in different areas of education.

In general, the challenges and demands of the socio-
cultural environment and the economy, on the one hand,
and the growing desire of people to get knowledge in vari-
ous specialties without leaving home, to gain access to
online courses, on the other hand, have formed the needs
of modernizing the information and technological founda-
tions of the functioning of higher education system. And
therefore, in many countries of Europe and the world,
online education has begun to gain key positions at vari-
ous levels of the educational process.

© Rudenko S., Sobolevsky Ya., 2017



®INOCODIA 2(2)/12017

~ 35 ~

As for Ukraine, then online education has become one
of the innovations that have appeared almost simultane-
ously with the same Western initiatives. Starting from
2013, online education has confidently begun to enter the
Ukrainian educational space. To realize the needs for ob-
taining virtual education in Ukraine, the first Prometeus
project was introduced. He gave an opportunity on the
basis of Open edX to launch online courses. I. Pri-
machenko, a post-graduate student of Taras Shevchenko
National University of Kyiv, and A. Molchanovsky, profes-
sor of the KPI, created this program. Without any financial
support, this project for the year was able to collect more
than 150,000 users and offer more than 30 courses.

Let's note that Prometeus is a combination of large
academic courses of world universities and universities
of Ukraine, which allows receiving a certificate at the end
of the course. However, the main achievement of the
organizers of Prometeus is the attraction of Ukrainian
universities to cooperation with the support of the world's
leading universities. In fact, the organizers of this plat-
form are convinced that the combination of the best qual-
ities of online and offline education provides an effective
opportunity:

- Attracting qualified teachers;

- Quickly create and disseminate the most up-to-date
training programs;

- Allows students to receive individual consultations
and conduct a final exam.

Continued this tradition of online education Ukrainian
platform EdEra in 2014. In this program, the following ele-
ments were successfully connected: interactive lectures,
abstracts, books, homework, exams, the opportunity to
communicate with teachers. Another EDUGET project
appeared in 2015. With the participation of two Ukrainian
investors who drew attention to the fact that online educa-
tion can be of high quality and promising for business in
Ukraine. In this program, you can find lectures on various
subjects from teachers and practitioners. And all this
shows that the professionally-oriented approach is de-
sighed to help users constantly update their practical
knowledge and remain in demand on the labor market.

A vivid example of effective work of electronic educa-
tion in the Ukrainian higher education system — at the Phi-
losophy Faculty of Taras Shevchenko National University
of Kyiv was developed a course of video lectures on phi-
losophy for humanitarian specialties (Certificate of Copy-
right Ne6128 of August 14, 2015) and a course of video
lectures on philosophy for Natural specialties (copyright
certificate Ne6129 of August 14, 2015). These courses of
professors were placed on the Internet portal of e-learning
of post-graduate students Taras Shevchenko National
University of Kyiv, created by researchers of the Philo-
sophical Faculty’.

Typical problems of teaching logical and philosophical
disciplines in the system of higher education of Ukraine are:

— Limited time for training courses aimed at forming
general and special / professional competencies;

— Large number of lecturers (80-150 students) and
groups of practical classes (25-30 students);

— Low productivity of students' work at lectures;

— Overload of teacher and student with accompanying
paper documentation, because this work is carried out
during educational time;

— Student communication with a teacher only in oral
form.

"Internet portal for postgraduate distance education: [Electronic
resource]. — Access mode: www.phdprogramme.univ.kiev.ua:8080.

In our opinion, the use of e-learning is a productive tool
for solving the problems described above. The Moodle
open source software (Modular Object-Oriented Dynamic
Learning Environment) can be of high efficiency.

The main goal of creating and implementing the e-
learning system of the Philosophical Faculty is to increase
the scientific and methodological level of the organization
of the educational process, improve the quality and effec-
tiveness of education, and harmonize the domestic educa-
tion with the international educational space.

Based on our experience of practical application of
Moodle software product during 2014 — 2016 in the pro-
cess of teaching philosophical and cultural disciplines for
postgraduate students and students of Taras Shevchenko
National University of Kyiv of Humanities and Natural Sci-
ences, the following positive e-learning opportunities can
be formulated:

— Increased productivity of lecture lessons by pre-
placing the materials of the lecture on the course page;

— Authorized and supervised by teacher access to the
contents of the training course, the creation of personal
accounts by the method of self-registration;

— Control of the academic activity of each student;

— Conducting online test tasks with the given time,
number of attempts and method of evaluation, automated
evaluation system;

— Automatic formation of lists of students, academic
groups, assessment magazines;

— Improvement of the conditions of independent work
of the student by placing electronic links and electronic
versions of the recommended academic and scientific
literature;

— Activating communication between students and the
teacher in the form of creating electronic forums, sending
personal and group messages, commenting on the tasks
performed;

— Improving the internal quality assurance system. Ed-
ucational materials and all information on student learning
are stored on the server unlimited, and an array of statisti-
cal information is created for further analysis.

The most effective and expedient way is to use e-
learning as an auxiliary tool.

In 2016, the web-portal "E-Learning System of the
Philosophical Faculty" was created at the Philosophical
Faculty of the Taras Shevchenko National University of
Kyiv (www.e-philosophy.kiev.ua)?.

In recent years, 17 training courses have been imple-
mented within the framework of the e-learning system of
the Philosophical Faculty:

Philosophical problems of modern logic, specialty "Phi-
losophy", lecturer Iryna Khomenko

Heresy, specialty "Philosophy", lecturer Iryna Khomenko

Rhetoric, specialty "Religious Studies", lecturer Natalia
Kolotilova

Modern logic, specialty "Philosophy", lecturer Natalia
Kolotilova

Modern logic, specialty "Religious studies", lecturer
Natalia Kolotilova

Traditional logic, specialty "Religious studies", lecturer
Natalia Kolotilova

Contemporary logic, specialty "Philosophy", lecturer
Iryna Khomenko

Philosophy of culture, lecturer Volodymyr Prikhodko

History of science and technology, lecturer Lyudmila
Shashkova

2 E-Learning System of the Philosophical Faculty of Taras
Shevchenko National University of Kyiv: [Electronic resource] .-
Mode of access: www.e-philosophy.kiev.ua
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Introduction to the specialty, lecturer Sergii Rudenko

Methodology of teaching cultural studies at a high
school, lecturer Sergii Rudenko

History of Ukrainian Philosophy, lecturer Sergii Rudenko

American Philosophy, lecturer Yaroslav Sobolevsky

Cosmology in the history of European philosophy, lec-
turer Yaroslav Sobolevsky

History of Ancient Philosophy (part ), lecturer Anna
Bokal

History of Philosophy for Political Scientists (Part I),
lecturer Tetyana Trush

Draft standard for the use of e-learning in the teaching
of philosophical and political science disciplines.

An electronic learning system is used as an auxiliary tool.

For each discipline and teacher, a separate page is
created

Access to the course's electronic page is given to
students exclusively for the period of theoretical train-
ing, which is determined by the curriculum of the educa-
tional process.

For the first access to the electronic page of the disci-
pline, each student must complete the self-registration
procedure on the page of the system of electronic learning
of the Philosophical Faculty by providing the necessary
information.

Electronic discipline page contains the following com-
ponents:

— Information about the lecturer (including contacts)

— Educational discipline program;

— Materials for preparation for lectures;

— Auxiliary training material (electronic versions of
textbooks, tutorials, presentations, etc.).

Methods of conducting lectures

Lecture classes are conducted in the form of an ex-
panded commentary on the disposition placed on the elec-
tronic page. Theoretical materials, modern textbooks,

study aids, scientific monographs, scientific articles, other
scientific information are commented.

An important condition for the effectiveness of lecture
classes is the students' prior acquaintance with the mate-
rials of the lecture. After getting acquainted, students at-
tend a lecture.

Methodology for conducting seminars

Seminars are held in the form of presentations by stu-
dents of the tasks performed and their discussion in the
academic group (groups).

The main work of the seminars is to prepare electronic
presentations devoted to answer one of the questions of
seminars / individual work of students oral report in the
form of comments to the prepared electronically presenta-
tions, informative addition to presentations and reports
made to elaborate on seminar occupation.

The presentation is a text or graphic or visual material
prepared by the student, which reflects the answer to one
of the questions for the seminar session.

Students must send an electronic presentation on the
content of one of the seminar questions no later than 15-
00 a working day preceding the scheduled time of the
seminar session, on a specially created e-mail of the
teacher who holds a seminar session.

A lecturer, who conducts seminars, creates organiza-
tional conditions for the students to process all the ques-
tions that have been made at the seminar session.

Presentations that have been submitted with a maturity
date are not evaluated. The student's log book displays
the "0" mark.

In the absence of a student at a seminar session with-
out valid reasons, the presentation submitted to him is not
evaluated. The student's log book is marked "A", which
means "Missing".

In the case of academic plagiarism, the presentation
submitted by the student is not evaluated. The student's
log book displays the "0" mark.

Received Editorial Board 15.04.17
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