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Brief Description: The paper is intended as a kind of framework for a discussion about formal sciences as the anthropic product of mind. It is not casual that the formal sciences produce „abstracts”, i.e. forms, which are devices mean sign-vehicles for the understanding. Additionally, we pay special attention to the role of assertion (cf. syllogism) and, proposed by C. S. Peirce, categorisation of being of objects. They help, we are convinced, to rethink the relationship between the real and the formal and in some way to make questions about the formal sciences themselves.
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SUMMARY:
There is an inevitable dilemma in our lived reality. We may predict the course of certain events, discover how things are, know the reasons for their existence. It is not true, that we do not achieve very true knowledge and share it or make it public. At the same time, we see that an understanding is not given once and for all. If once we had captured the meaning of something, recognize fiction and reality, we would expect to repeat this, to know the conditions of such discoveries, to offer proofs for being certain of the objectivity of the knowledge we possess/acquire or to be simply convinced. It causes us to reflect not only on the subject of our knowledge, but also upon ways of proceeding, and perhaps to be more attentive to the ways of our own thinking, and to formalise them.

In reflection on the role the formal sciences play for the human being we propose to focus on three particular items. 

First of all, due to the formal sciences were possible some milestones reported by the history of science in knowing the real. The way of formalisation may be seen as the third attitude towards the real, which is always between Magic and Mystification ones. 
Secondly, a judgment about the real object, which in logic is named a „proposition”, requires a logical situation to perform such function. On the other hand, it is necessary to distinguish propositions from schemata, and grammatical level from a level of interpretation where something „makes sense”. In the path of the Philosophy of Duns Scotus, i.e. on the border of the nominalistic view of reality, is justified to take into account the „new” par excellence. Any way, the „new” is not given once and for all. 

Thirdly, without a categorisation it is impossible to analyse a content of thought, referred to extra-mental objects. C. S. Peirce's categorisation, applied for his semeiotic, i.e. the sign theory, permits to attack logical as well as ontological problems more efficiently, and in some way understand also a contemporary post-modern culture. 

The real is not understandable without the formal. The Mind is looking for support in the formal sciences, made by pencils and computers. Until now the role that the formal sciences have played is auxiliary to the control of the mind in the best cases. The control of the mind is through beliefs and the habitus. Scientific minds are trained minds. Is it possible that the formal sciences will be better advisers than minds themselves?
PAPER’S MAIN TEXT:

Introduction

There is an inevitable dilemma in our lived reality. We may predict the course of certain events, discover how things are, know the reasons for their existence. It is not true, that we do not achieve very true knowledge and share it or make it public. At the same time, we see that an understanding is not given once and for all. If once we had captured the meaning of something, recognize fiction and reality, we would expect to repeat this, to know the conditions of such discoveries, to offer proofs for being certain of the objectivity of the knowledge we possess/acquire or to be simply convinced. It causes us to reflect not only on the subject of our knowledge, but also upon ways of proceeding, and perhaps to be more attentive to the ways of our own thinking, and to formalise them.
My reflection as the contribution for discussion about the formal sciences is divided into three points: (i) ideas concerning growth of complexity of formalisations, (ii) questions related to aims: what are formalisations for?, and (iii) some issues regarding "structure". At the end, I offer some postulates about the future of formalisations. The title I proposed, "Formal Sciences Aided Mind", is a stylization of popular CAD (Computer Aided Design) software for engineers.

The step-by-step growth of the complexity of formalisation

Every work of science great enough to be well remembered for a few generations affords some exemplification of the defective state of the art of reasoning of the time when it was written; and each chief step in science has been a lesson in logic. (C. S. Peirce)

What may one learn from the history of science?

In the history of science it is possible to distinguish some milestones as an exemplification of good reasoning in the time, in which they were performed. It is the fact that some predictions have changed common beliefs permanently. For instance, there is the insight that between Magic and Mystification remains an attitude offering a third way toward solid facts, e.g. J. Kepler's discovery of the orbit of Mars; some remains as an alternative way of thinking such as "the transcendental method" of I. Kant; other predictions substituted by more sophisticated ones as in the case of I. Newton's theory. 

It seems to be impossible to understand such steps apart from the time in which they occurred and it is simply mistaken to analyse them as contemporary events. Some of them remain incomprehensible even for different educated minds, i.e. as a trivial product of mind (see: Mill's statements about Kepler's discovery – J. S. Mill, System of Logic, III, 2, § 3.). 
Science moves towards solid facts; on the other hand, it may not bring one nearer to the solution one is looking for. Error has a significant part in human thought. Verification and/or falsification tests in science may be seen as a proof that gives certainty to assumed propositions. In any case, the proof is not "neutral" to environment.
The difficulties mentioned above are not difficulties at all, if one knows that the human being has progressed due to self-correction; and self-correction has given one more in depth complexity of knowing, which may be badly organized and managed, and therefore confused.
Aristotelian, traditional and contemporary logic syllogism

Let's have a look at the syllogism to note changes through the ages. J. Łukasiewicz in his book Aristotle's Syllogistic from the Standpoint of Modern Formal Logic (1957) points out that a difference between Aristotelian and traditional syllogism is fundamental, but often not recognized. The Aristotelian syllogism (BARBARA) has a form as follows:

If A is predicated of all B, and B of all C, A must be predicated of all C. (Prior Analytics, I.4.26a)

for "A is predicated of all B" as α, "B is predicated of all C" as β, and "A is predicated of all C" as γ, we receive: 

if α, β then γ.

In the Aristotelian syllogism an "ergo", i.e. "therefore", is not necessary. The syllogism is a proposition. As a proposition is true or false. Let's compare with the traditional syllogism:

Every B is A

Every C is B

ergo  Every C is A

The traditional syllogism is a schema, and therefore is valid or not valid. It is not an implication as in case of Aristotle's syllogism, but an inference. Aristotle writes:

A syllogism is discourse in which, certain things being stated, something

other than what is stated follows of necessity from their being so. 
(Prior Analytics I.2, 24b)

In the perfect syllogism, he adds, between premise and consequence the tie is obvious. In other words, the perfect syllogism does not require proof, and is not demonstrable; thus, it is an axiom (Łukasiewicz). In the case of the traditional syllogism we do not have a proposition, but a schema.
In the third type of syllogism (Peirce), named here the contemporary logic syllogism (PJ), the schema is similar to the traditional one. Three dots in the last row stand for the "ergo" (therefore).

Rule: All European swans are white.

Case: These swans are from Europe.

.·. Result: These swans are white.

In the contemporary logic syllogism there are at least two nuances, both absent from the past usage of such forms. Firstly, the case (e.g. "These swans are from Europe") is given by the representative sample data and generalized to other members. Secondly, in the rule is involved a theory (sometimes only a "professional intuition"). In addition, it may be observed that a corollary is the case of a theorematic inference, i.e. the rule is assumed to be inviolable, and not just locally operated; in other words it is covered by some theorema. One day, due to a counterexample, the theory that "all swans are white" may no longer obtain credibility.

He makes no errors who does not state anything.

Levels of proposition and discourse. Interpretation

On the ground of the 19th century approach to logic due to G. Boole, on the path prepared by G. W. Leibniz in the 17th/18th century, it was possible to give some solution to Greek Paradoxes, e.g. "Achilles and Tortoise", "Lair Paradox" (Peirce, Russell, Tarski). But, with the use of language arise new paradoxes, e.g. "in regard to this matter it doesn't matter", "Make sense in that sense", "it's true that it's not true". 

So, it is necessary to "manage components" of proposition or discourse, in regard to the very meaning. The reference to a proposition or a discourse, i.e. the statement of its truth or falsity, is not on the level of the proposition (or the discourse), but it is made from a meta-level. But, the meta-level may be unreachable in some cases, so what then? 

To "make sense" means "to interpret". The interpretation requires the "intelligible" data and this is not possible without some kind of interaction. There are three categories applicable to the unique "form-alisation": possible, actual and general (PJ, cf. Peirce). The possible one is the formalisation "as is" (some interpretation); the actual one is the formalisation "as evidence" (structure; the interpretation); the general one is the formalisation "as the meaning/signification" (the "intelligible" interpretation). The interpretation is being made within some universe (or theorem). 

Aims of formalisation

Kepler's greatest service to science was in impressing on men's minds that this was the thing to be done if they wished to improve astronomy; that they were not to content themselves with inquiring whether one system of epicycles was better than another but that they were to sit down to the figures and find out what the curve, in truth, was. (C. S. Peirce)

Help in knowing the real 

I propose to divide the history of thought on the basis of an attitude towards seeking the real, into three periods: (i) the ancients (Plato, Aristotle, others), (ii) the scholastics, (iii) after the 15th/17th century, in Europe. In the first period different approaches strive to characterize the real more or less exactly, i.e. independent of temporality and human influences. There appears a variety of proposals which focus on a specific fragment or aspect of the real; some of them are more elaborated, e.g. Socrates (ethics), Plato (ethics, politics), Aristotle (philosophy of nature). Interests sometimes are common, but theses are often incompatible (e.g. the "idea" for Plato and Aristotle).
In the second period, there arises the problem of knowing the individual as the real, and the universal as the real, too. For ancients knowing had general nature, therefore the knowing of the individual was impossible and unimportant. Two main schools of scholastics which gave a new foundation to thought were: thomism and scotism. School of the jesuits of the 16th century, i.e. F. Suares, was a reconciliation of the two. 

In the third period, with the boom of the specification of areas of interest within science, there came into being a variety of new sciences; it is possible to distinguish them on the basis of their attitude towards the individual or the universal (with the terms "individual" and "universal" understood as in the prior period). There appears in a new form a question: "what is the real?", but in a different formulation: "what is normative?", i.e. as in the first period, "independent of temporality and human influences". In the 19th century G. Boole provides An Investigation into the Laws of Thought on Which Are Founded the Mathematical Theories of Logic and Probabilities (1854). The works of Boole are indispensable for contemporary logic, which from the rule of the "Organon" (Aristotle) becomes the normative science; its function remains to guarantee, with certainty, the passage from what we just know and assume/assert (premises), on account of the rules (the principles) to true conclusions (cf. inference). 

Looking for certainty and/or demonstrability

According to Descartes certainty of mathematical operation is obtained "from being stated as", regardless of the real existence. Descartes writes: "for whether I am awake or dreaming, it remains true that two and three make five, and that a square has but four sides" (R. Descartes, Meditations on First Philosophy). For Aristotle, as we just have said, the perfect syllogism was an axiom, to which the "causes" did not apply. Thus, in such cases, certainty and/or demonstrability did not concern the "first principles" but rather more complex theses as derived theses, which are therefore understandable. The truth was guaranteed within the theory or on the basis of the belief of human being. But the theory may be surpassed and human being may err.
The "first principles" were unquestioned until the 19th century. Then, the ideal of a solid metaphysics "more geometrico" disapears. There arises an idea of evolution and of process with new vigor (Lamarck, Darwin; Peirce, Whitehead, Kuhn). In this new approach, certainty and/or demonstrability would apply to a new, not yet existent world. Hence, how can we know it will be our world? 
Making predictions

If Kant is right the problem of synthetic judgments a priori, i.e. mere sense-experience, on the one side and necessary connections or true universality, on the other, is not trivial at all. As in the 12th-14th centuries the metaphysical debate concerning universals showed a variety of positions in respect to the real. Two of them had particular impact on successive thinkers, i.e. that of Thomas Aquinas and on the contraries, that of Duns Scotus. Thanks to the second one the real and the formal in mind met themselves. ("Scotus added a great deal to the language of logic. Of his invention is the word reality" – Peirce).

In what metaphysical point are we today? How can we pose rightly questions in the process approach? Some attempts were made, e.g. Heidegger, Whitehead, de Chardin, Lonergan.
If prediction and the following act are made in the strictly formal way (e.g. under an algorithm or a piece of software) it does not generate "new", in the sense of "new world", but "new", in the sense of explication of assumed/asserted axioms. The question of "new" in the former sense requires surpassing the formal and makes it relative, a particular case of a more complex view. Thus, the "new" is not given once and for all (cf. The History of Formal Logic).

Border case

An observation: A. Einstein modified his theory of relativity to adequate it to a stationary concept of universe, by adding the cosmological constant (1916). Einstein was forced to abandon such constant after the discovery of Hubble (1929). The stationary universe was an unforgotten fault. But in the 1990s, the discovery of cosmic acceleration has changed the situation in favor to the cosmological constant, once again (Cf. J. D. Barrow, Theories of Everything. The Quest for Ultimate Explanation). 

The above is a rather complicated border case, any way – every border case generates difficulty, because it is impossible to state if it is true or false, etc. 

Some issues concerning formalism, i.e. "structure"

Ordinary men live so completely within the house of the Stagyrite that whatever they see out of the windows appears to them incomprehensible and metaphysical. [...] Long it has been only too manifest that, fondly habituated though we be to it, the old structure will not do for modern needs. (C. S. Peirce)

Categories of being

	Category:
	Firstness
	Secondness
	Thirdness

	 characteristic:
	pure qualities

or possibilities


	relations or reactions

replica of ( pure qualities

or possibilities )
	representations 

or mediations

replica of ( relations 

or reactions)

replica of ( pure qualities

or possibilities )



	"as is":
	forms
	structures, raw facts
	configurations, ideas, norms, values, symbols, arguments, etc.

	concept:
	universal
	actual
	general


(Peirce, cf. Wittgenstein)

Assertion of "structure"

The Modus Ponendo Ponens also known as the Law of Detachment is the classical way of making positive predictions. It is simple enough to serve as an illustration of an assertion.
if p then q, and p, 

(ergo) therefore q.

There are two things to be asserted here: a law – „if p then q” and the state of things, a premise – "p". Note, both of them are not of the same type. Given the rule (if p then q) and the premise (p), the consequence (q) follows. No assertion of a premise (p) results in repeating the rule; therefore, an assertion of q does not take place, i.e.:

if p then q, and [if] p,

(ergo) therefore [if p then] q. 

The sense of this operation, recalled recently (Peirce, Frege), is to establish a tie between conceptions (or notions) and what is given in perception (or stated). In other words, before an assertion being made a structure is "blind": the assumed/asserted one becomes the medium of contact. In the past, the term "structure" carried the static meaning, but why not to see it as dynamic? In any case, a "dynamic structure", from time to time named "animated" (especially within the software), is not a living being at all.
Meaning of "structure"

The term "structure" may be understood widely as an imitation of the being taken into account. Thus, structure is directed to its own precise meaning, dependent on an applied approach, and the term may signify intelligibility. Thus understood, structure remains the subject of some special science. 

Analyses and formalisations of dynamic structures from the outside or from the inside (e.g. introspection) have to determine limits beyond which something real does not meet the normative (the real), and something real results in some form of "disease". More over, dynamic structure is the subject not only of study, but often of manipulation and interferences. Thus, the meaning of structure equals some signification, especially from the point of view of study of the case; but this is not the proper meaning. 

The proper meaning of dynamic structure may be virtually reached due to corrections and approximations, i.e. "re-con-struct[ure]-ed".
A prognostic end of the postmodern "de-con-struct[ure]-ion"

Beyond outrages, the postmodern "deconstruction", i.e. taking apart the structure, may be seen as an action of general refoundation, i.e. going backward to free itself from error (meaning the old structure) and then, in a new environment, explicating the "new vision".
But a different attempt is possible, too. It may result in virtual reconstruction, i.e. determining pieces of shapes of structure thanks to different sciences, including the formal sciences. In many cases it will be necessary to reformulate the particular science itself. 

One thing is certain in both ways of proceeding, i.e. that of necessary support from formalisation as an explication of intelligibility. So, maybe there is not a time for just Computer Aided Thinking, but the Formal Sciences Aided Mind.

Some predictions and/or questions about the future of the formalisation

From uniformity to multiformity

The medieval debate about universals may be seen as a reconciliation of the Aristotelian- Platonic concept of the real, i.e. the being of universal/general nature, with the search for the common nature, the forms of the beings. In other words, bringing together what is universal/general (subject of science) with what is individual (existent, known in a different sense). The modern interest for what is individual is in tension with the aims of sciences, i.e. paying attention to the universal/general or the repeatable. To know the individual means to formalise; on the other hand, this is exactly opposed to knowing the individual. What concept of the individual should we have then? The problem seems to be resolvable under an assumption of multiformity, i.e. a proper form for every individual. 
Strict tie between the real and the formal

Beyond formalism sense-experience is blind. But the formalisation of some kind is the negation of another one. To state something means to omit something else. 

The real is not understandable without the formal; on the other hand, may be recognized as the real. The recognizing and the understanding taken together guarantee a strict tie between the real and the formal.
From static structure to dynamic one

The human body may be seen as dynamic structure because of: (i) its development, (ii) its memory of interactions, (iii) its adaptability, etc. 

There are kinds of software with a built-in mechanism of learning (e.g. chess software); it will be interesting to see the dynamic version of the formal sciences. 

The formal sciences aided mind

The Mind is looking for support in the formal sciences, made by pencils and computers. Until now the role that the formal sciences have played is auxiliary to the control of the mind in the best cases. The control of the mind is through beliefs and the habitus. Scientific minds are trained minds. Is it possible that the formal sciences will be better advisers than minds themselves?
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