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(
Nowadays the answer to the question “what is logic?” seems very simple and obvious—“logic is a science,” and after that usually one says what is this science about. As for the expressions “logic is an art” or “the art of logic,” then they are only metaphors or some kind of “façon de parler” used in serious scientific discourse. One of my aims here is to trace (on the base of as authentic texts as a commentator literature) the line of development of dichotomy “logic as an art—logic as a science” and to demonstrate that both these feat uses of logic have fundamental historical roots and play very important conceptual role in any theorizing about logic. Despite the fact that (modern) logic is undoubtedly a science, it can be interpreted as an art, moreover, the analysis of logic from this point of view expands, it seems to me, the researching possibilities in the field of the philosophy of logic at least in better understanding what is logic, what creates its unity independently from the historical period of its development, topics, and methods.
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1. Introductions
Nowadays the answer to the question “what is logic?” seems very simple and obvious—“logic is a science,” and after that one usually says what is this science about. But up to our days, many logical and quasi-logical books have titles containing this word—“the art”—see, for example, Belnap (2009a; 2009b), Bonevac (1990), Kennedy (2004); this list can be continued. I think many of our colleagues would want to call their researches “the art.” Are the expressions “logic is an art” or “the art of logic” only metaphors or some kind of “façon de parler” used in serious scientific discourse or they mean a serious and deep point of view on the nature of logic, because, as it is known, there are metaphors and metaphors?

For example, although N. Belnap does not comment at least to some extent “the art of logic” in Belnap (2009a), he makes a casual remark in Belnap (2009b): “this course assumes you know how to use truth functions and quantifiers as tools; such is part of the art of logic. Our principal task here will be to study these very tools; we shall be engaged in the part of the science of logic” (1).

It seems that this remark concerns not only “truth functions and quantifiers,” it has to be interpreted in more extensive context; the key words here are “to use … as tools” and “to study these very tools.” To use logic (its means, methods, and technique) is an art, the study logic is the science, at the same time it is clear that one can use logical instruments without any theoretical underlying basis. I think this approach is very close to the opposition between “practical” and “theoretic” logic. Moreover, as it can be seem from the comparison these Belnap’s books that usage of at least some logical tools may takes priority over the studying of them.
D. Bonevac explains the difference between two aspects of logic in more details:
[…] logic is both an art and a science. Logic is concerned with constructing a theory of correct reasoning, making it a science. Indeed, modern symbolic developments have led to sophisticated mathematical theories of reasoning. But logic is also concerned with applying theory to practice, making it an art. Most people study logic to improve their ability to reason: to argue, to analyze, and to think critically about issues that concern them.[…] But it’s important to remember that without theories of reasoning, there would be nothing to apply. The art of logic depends crucially on the science of logic. (Bonevac 1990 13)

In other words, according to both authors logic is an art when it is the study of logical techniques, rules, and other “applications” of logical science. Nevertheless, it must be noted, that if Belnap does not explain clearly the relationships between “logic as an art” and “logic as a science,” for D. Bonevac this relation is more explicit—a theory (i.e., a science) dominates practice, the last one (practice) is determined by the theory of logic. The more detailed discussion of this relationship would leads us to a more complex questions about the descriptive or prescriptive (normative) character of logic, or to the question about the nature of logical knowledge in general, and so on.

We may suppose that this opposition is not a modern novelty, it has been formed through a historical process. It seems that it was vividly showed in medieval logic, and because of this fact, it is necessary to turn to the most known medieval works for illustrating opposition at issue.
2. Exposition

My aim here is to trace (or to make some kind of outline of) a line of development of dichotomy “logic as an art—logic as a science” and to demonstrate that both these features of logic have fundamental historical roots and play very important conceptual role in any theorizing about logic. I am not pretend to complete historical description and in-depth analysis here; I would pick out works, which were the clue points in historical development of logic, and which were used for logical textbooks during a long time. Several books of medieval authors are taken as a base for this issue: Isidore de Seville’s Etymologiae (Isidore de Seville 2006), Roger Bacon’s Summulae dialectics (Bacon 2009), Summulae de Dialectica (Buridan 2001), Buridan’s monumental work covering all aspects of his logical theory, and Ars Logica of John of St. Thomas (John Poinsot), John of St.Thomas (1955a; 1955b), Poinsot (1985). It seems that these works give us a quite representative picture of various—really, very similar—views, opinions and ideas about our issue. In addition, one has to remember that logic is one part of Trivium, i.e., it was an art “by definition.”

But here it is necessary and quite not out of place to draw attention to the general feature of medieval understanding of ars: as U. Eco (2002) writes, ars in the middle ages is the construction of ships and houses, making hummers or painting the miniatures; artifex (creator) means rhetorician and poet, painter and smith as well as a shearer. Ars continues the work of nature, it connects odd things, separates unites, creates as the nature; so, the notion of ars is very broad concept, which includes what may be named handicraft or technique, and the theory of art is first of all the theory of handicraft (Compare this understanding with Aristotelian’s one: for Aristotle an art is what produces something new; an art is an act of creature).
2.1. Etymologiae: Logic as a Science of Liberal Art
Our starting point is Isidore de Seville’s Etymologiae. The editors maintain, than the perfectly right view on this work of Isidore is one, according to which: Etymologies amounts to a reorganized redaction and compendium of writings mainly of the fourth to sixth centuries (with the large exception of Pliny), it could be said that his work is not merely conditioned by, but in the main is comprised of, the major components of intellectual history as they were handed down to him (Isidore de Seville 2006, 13).
Moreover, it has to take in account that Isidore himself defines etymology as “the origin of words, when the force of a word or a name is inferred through interpretation.” He goes on: “the knowledge of a word’s etymology often has an indispensable usefulness for interpreting the word, for when you have seen whence a word has originated, you understand its force more quickly. Indeed, one’s insight into anything is clearer when its etymology is known” (Isidore de Seville 2006, 55).
Logic, rhetoric and grammar are characterized by Isidore de Seville as the sciences of liberal arts (disciplinae atrium liberalium), because sciences contain arts and vice versa, in other words, it may seems that there is no difference between a science and an art. But it is not so—an art consists of instructions and rules and deals with a thing that has a cause of its existence in its master (creator). In Isidore’s words, “an art (ars, gen. artis) is so called because it consists of strict (artus) precepts and rules.” (Notice: According to Ockham, the teacher is causa efficiens of science). A science deals with that exists per se and necessary: “a discipline (disciplina) takes its name from ‘learning’ (discere), whence it can also be called ‘knowledge’ (scientia)” (Isidore de Seville 2006, 39).
Isidore (2006) refers to Plato and Aristotle: “they […] would speak of this distinction between an art and a discipline: an art consists of matters that can turn out in different ways, while a discipline is concerned with things that have only one possible outcome” (39).
He means that Aristotle in The Nicomachean Ethics wrote: 

We all conceive that a thing which we know scientifically cannot vary […]. An object of Scientific Knowledge, therefore, exists of necessity. It is therefore eternal, for everything existing of absolute necessity is eternal; and what is eternal does not come into existence or perish.[…] Scientific Knowledge, therefore, is the quality whereby we demonstrate, with the further qualifications included in our definition of it in the Analytics, namely, that a man knows a thing scientifically when he possesses a conviction arrived at in a certain way, and when the first principles on which that conviction rests are known to him with certainty—for unless he is more certain of his first principles than of the conclusion drawn from them he will only possess the knowledge in question accidentally.[…] All Art deals with bringing something into existence; and to pursue an art means to study how to bring into existence a thing which may either exist or not, and the efficient cause of which lies in the maker and not in the thing made; for Art does not deal with things that exist or come into existence of necessity, or according to nature, since these have their efficient cause in themselves” (Aristotle EN, VI, 3-4).

As for logic, it distinguishes true from false by reasoning; this thesis repeats the analogous Boethius’s idea.

2.2. Roger Bacon: A Peak of Previous Period of the Development of Liberal Arts 
The next figure, which stands in the focus of our theme, is Roger Bacon. Our interest in Bacon’s ideas is explained by at least two factors: on the one side, Bacon had an incredibly broad range of intellectual interests and “a willingness not to be bound by tradition in deciding what sorts of sources are appropriate” for his researches and studies. R. Bacon like Isidore of Seville has to be viewed as a peak of previous period of the development of liberal arts. The lot of different references that one can discover in Bacon’s works, and, in particularly, in Summulae dialectices, is striking illustration of his intellectual power: references shows a familiarity with the works of Aristotle, Isidore of Seville, Alfred of Sareshel, Sivestris, Robert Kilwardby, Algesel, Ibn Sina, Ibn Rushd, Master Hugo and so on.

On the other side, according to the view of Jan Pinborg, Bacon’s Summulae dialectices together with Summa grammatical and Summa de sophismatibus et distinctionibus are important witnesses to the development of grammar, semantics, and logic at both Oxford and Paris in the first half of the thirteen century; in his introduction to Bacon’s Summulae dialectics Th. S. Maloney notes: “they portray Bacon as one who views the study of logic (and language) in considerably more scientific setting than do other important teachers of this period whose works have survived, like William of Sherwood, Peter of Spain, and Lambert of Auxerre (Bacon 2009, xiii).
Moreover, it is necessary to note, that in Summulae dialectices are jointed together Parisian and Oxfordian traditions. Alain de Libera notes, that Summulae dialectices was written in Oxford in about 1250, although has elements from the Parisian tradition: “the Summulae dialectices owes much to the Oxfordian tradition. Nothing, however, prevents thinking that it also reflects Bacon’s teaching in Paris, the culture of the masters at the University of Paris, his discussions with the Parisian masters of arts of 1245 to 1250” (Libera 1986, 154).
From the Bacon’s point of view, logic is an art and a science at the same time. For him the difference between them consists in that fact that a science is “the possession of a noble minds which, shared, receives increment, but refused, [creates] a possessor with excessive desire, and which quickly perishes if not shared” (Bacon 2009, 3).
An art, in turn, is “a collection of many principles leading to one end […] it prohibits and keeps us from errors.[…] Art differs from science is that science is the very knowledge that rests in the mind and informs it, whereas art is that same knowledge but as related to some task which it regulates” [Bacon 2009, 3].

Bacon picks (marks) out two kinds of art—mechanical and liberal and similarly, two kinds of science. “the liberal arts are those through which the intellect of man is perfected when it discovers and judges without manual labor what is true in signs…” (Bacon 2009, 4).
Liberal arts are so named “either because they liberate man from the cares of this world, or because they make man free (since temporal things promote the servitude of those who seek them), or because only freeman or nobles were accustomed to learn them” (Bacon 2009, 4).
Among liberal arts is an art that supports all other arts—this is art of logic.

Logic as an art is reason attentively discerning, that is “the careful science of disputing” and its task is to dispute, and from this task, it is called dialectics. Moreover, Bacon defines dialectics itself as three-fold. Firstly, as logic it is art of arts, the science of sciences, which alone knows how to know, which alone knows how to make people know, that from which all and without which no science (is perfectly understood). Secondly, dialectics is a science of disputing and discerning based on probable things taken absolutely. Thirdly, dialectics proceeds “from probabilities taken absolutely or (from opinions probable) to someone, namely, to a respondent, and because of this, disputation than examines is said to be a kind of dialectical disputation” (Bacon 2009, 6). 
The work of this art, concludes Bacon (2009): “is to not-lie about things it knows and be able to expose those who do lie” (6).
As a science, logic “is a habit of distinguishing what is true from what is false by means of rules or maxims or dignities by which we comprehend the truth of a location through our own efforts or with the help of others […] the science either of reason joined to discourse or of discourse joined to reason” (Bacon 2009, 4).
I think than it is appropriate here to say about another author, although his works are not in the focus of this issue—I mean Llull, which also differentiates science and art in his Introdiictoria Arils Demonstrativae. His distinction in general recalls the Aristotelian Nichomachean Ethics. Llull notes than people sometimes use “science” and “art” interchangeably because both are usually developed and obtained their status through repeated appropriate acts. To make the distinction clear, Llull says that science has to do properly with “speculabilia qua talia,” and art concerns itself with operations or activities. Walter W. Artus (1990) in his analysis of the origins of medieval notions of science remarks, that the object of art:
is “operable things”, not in order simply to mirror, or make them present, with our minds but in order to have a cognitive rule of measure suitable for their production. It is precisely this determining or regulative aspect that distinguishes art as such. If one prescinds from it one may indeed consider operations and “operable things” but in a speculative fashion. But of course then instead of art, we have science which looks at the “operable” but simply in order to know it. (137) 

2.3. Buridan’s View on Logic in the Frame “Logic-In-Use—Logical Doctrine”

This Bacon’s and Llull’s line of thought was continued by J. Buridan whose monumental work, Summulae de Dialectica, covers practically all aspects of his logical theory including our theme. Buridan’s works are mostly, as G. Klima says the by-products of his teaching and in virtue of his students and younger colleagues; they turned into standard textbook material in the curricula of many universities in late Middle Ages. For Buridan dialectics (that is logic) plays a central role in philosophy and, accordingly, in teaching and studying. As he remarks:
…we should note that dialectic (that is, logic) is rightly said to be the art of arts, by reason of a certain superiority it has over other arts, [namely], in virtue of its utility and the generality of its application to all other arts and sciences. Due to this generality, which it shares with metaphysics, it has access to disputations that concern not only the conclusions, but also the principles of all sciences. (Buridan 2001, 6)
Buridan’s point of view on the logic in its different roles and images can be adequately illustrated, if we reconstruct it in the frame of such oppositions as “science in strict sense—science in broader sense,” “logic-in-use—logical doctrine” (that is “logica utens and logica docens”), “ars vetus—ars nova” and others. As it was demonstrated by G. Klima, such dichotomies really have their place in Buridan’s works. Buridan writes in the comments on Peter of Spain’s opinion: 

Concerning the first section, we should note that a certain [other version of our] text has [the formulation]: “dialectic is the art of arts, the science of sciences … etc.”, but it is more correct to say only that it is the art of arts. For the names “art” and “science” are sometimes taken broadly, and sometimes strictly or properly. If they are taken broadly, then we use them interchangeably, as synonyms; hence, taken in this way, in this description it would be sufficient to insert only one of these two names. Indeed, logic should not even be called the science of sciences, for this would indicate a certain excellence of logic with respect to [all] other sciences, which it cannot have with respect to metaphysics; in fact, metaphysics, rather than logic, should more truly be called the science of sciences, having access to the principles of all inquiries. But when the names “art” and “science” are taken strictly, then, in [accordance with] bk. 6 of the Ethics, 22 there are five intellectual habits, or virtues, distinguished from one another, namely, understanding, wisdom, prudence, science (or knowledge: scientia), and art. Therefore, taken in this way, no such habit is at the same time art and science; in fact, logic thus understood is an art, rather than a science. (Buridan 2001)
As for dichotomy “science in strict sense—science in broader sense,” according to Buridan, science in strict sense is connected with necessary, universal theoretical knowledge, and science in broader sense includes not only theoretical but also practical knowledge about how we can do something. Logic as an art is or habit, in his words, “practical science, the possession of which guides us in our rational practice of forming and evaluating arguments.” This difference, it seem to me, is very close to our modern difference between theoretical and practical logic: the latter is plaited into the man’s ordinary thinking; theoretical logic has not only descriptive character but also normative, its matter is to reconstruct and rationalize ordinary thinking, paying attention to rules, maxims and errors that can to be met. However, Buridan draws more subtle and refined distinction between logica utens and logica docens, that is logic-in-use and logic as doctrine. It may seems that logic as doctrine is the same as theoretical logic, but this is not so: logica docens, logical doctrine is what is called an art or practical science. Logica docens explicits those operative principles that are embodied into logica utens which, as we can see, is not logical knowledge at all. Logical knowledge is represented only by means of logical doctrine, logica docens. So, logica docens is an art or practical, but not theoretical, science and has as its task to teach us how to construct and analyse our reasoning’s (argumentations). Logic is the practical art of interpreting discourse, as Jack Zupko notes.

2.4. Pointsot’s Ars Logica: Logic as a Liberal Art and Speculative Science
The last (but not the least) clue figure of this issue is John of St. Thomas (it is religious name of John Poinsot), which taught philosophy and theology for 30 years, the last eleven being professor of Theology of St.Thomas in the University of Alcala. His pedagogical career partly defines the features of his books. Poinsot’s philosophical writings were published as a unit under the title Cursus Philosophicus Thomisticus. This book consists of two parts, one of which is Ars Logica for the purpose to “conduce to an understanding of logical questions for teachers and students alike.” As to the question about the nature of logic, John of St. Thomas discusses it in the Introduction to the Entire Work in two prologues, the latter prologue is called “The Division of the Logical Art, Its Order and Necessity” (Praeludium Secundum: Artis Logicae Divisio, Ordo, Necessitas). At the very beginning, John of St. Thomas characterizes logic as “a kind of art which has its function the direction of reason, lest it err in the paths of discoursing and knowing,” and says that “ in any art, thought must be given principally to two things, namely, the matter in which the art works, and the form drawn out of that matter” (Poinsot 1985, 14). 
He demonstrates this difference between form and matter when says, that houses are made from stones and wood, but their form is a composition because these stones and other parts coordinated among themselves in the single figure and structure of a house. He goes on: “the architect does not supply the material, but presuppose its reality; what he does supply and draw out is the form…” (Poinsot 1985, 14). 
From this point of view, logic is an art, but it is specific art, it is rational art, because: “it exists in the reasoning mind as in the subject (just as do all arts)… and because the materials it directs are themselves works of human understanding” (Poinsot 1985, 14). 
(The word “materials” here signifies, in Poinsot’s words, “things or objects we wish to rightly objectify or come to know.”)

Because logic deals with the form and the latter is specifically internal thing, logic is not a servile, but liberal art; it is less dependent on external things and therefore, as F. C. Wade writes, more free. So, logic is the liberal rational art.

It also clear that the form regulate the matter by means of strict and exact rules. What these rules regulate in the case of logic are the operations of mind, the acts of reasoning, which may be correct or erroneous and fallacious; so the acts of reasoning are subject to regulation. It is the reason why logic is not only an art but also a science. The next question is obvious: What kind of science is logic? Poinsot differentiates two kinds of science—practical and speculative. But his dichotomy “practical—speculative” is not traditional or ordinary. An architect or house builder has practical knowledge concluding in what tells how to do or make something. Practical science “tells how to get a particular thing into existence. Its principles are in the line of composition, of getting being into existence” (John of St. Thomas 1955a, 7). Logic is not formally and in essence practical; on the contrary, it is speculative science, it is “principles are in line of reduction, not composition.” Commenting Poinsot’ view, F. C. Wade remarks: “for logic excludes error, and thereby ignorance, from mind’s operations. True, it directs a doing, but the doing is speculation itself. Logic must therefore be called a speculative science, for its end is to know” (John of St. Thomas 1955a, 7).
Moreover, were it not speculative, it could not be a liberal art. Therefore, for Poinsot logic is an art and a science—a liberal art and speculative science.

I am afraid because space limits now I am forced to stop, noting only that further consideration Poinsot’s view about logic will lead us to such notions as ens rationis, first and second intention or distinction between being in nature and being in a mind, being so-called per se and being as known.

So, our historical review or, rather, sketch demonstrates I thing that the question about what logic is—an art or a science—discussed quite seriously and elaborately during almost thirteen centuries. I can now say that the interpretation and understanding logic as an art or/and as a science is not only precedent, not simply “façon de parler,” but a very interesting and complex historical tradition. Moreover, the discussing on scientific or artistic nature of logic formed the whole conceptual trend that was unfairly forgotten in modern times. Now it is a time to revive this historical and conceptual tradition.

2.5. Mill vs. Hamilton

Discussion about artistic or scientific nature of logic was continued in modern times. I mean the Mill’s review of Hamilton’s conception of logic as a science (Mill 1979). From the Hamilton’s point of view logic is the science of the laws of thought as thought, and when he says about works of archbishop Whately he notes that Whately “confuses the distinction of science theoretical and science practical with the distinction of science and art.” But, Mill (1979) objects: “…if the difference between science and art is not the same as that between knowledge theoretical and practical, we are entitled to ask, what is it?” (349).
Mill writes that Hamilton’s explanation of this difference is only historical, but this is incorrect view. It is hard to disagree with him—the distinction between logic as an art and logic as a science is a conceptual one. According to Mill (1979): “logic is the Art of Thinking, which means correct thinking, and the Science of the Conditions of correct thinking. This seems to me a sufficiently accurate definition of it” (361).
And, otherwise, for Mill (1979):
…the real theory of Thought—the laws, in scientific sense of the term, of Thought as Thought—do not belong to Logic, but to Psychology: and it is only the validity of thought which Logic takes cognizance of. It is not with Thought as Thought, but only as Valid thought, that Logic is concerned. There is nothing to prevent us from thinking contrary to the laws of Logic: only, if we do, we shall not think rightly, or well, or conformably to the ends of thinking, but falsely, or inconsistently, or confusedly. This doctrine is at complete variance with the saying of our author (Hamilton—K.S.) in his controversy with Whately, that Logic is, and never could have been doubted to be, in Whately’s sense of the term, both a Science and an Art. For the present definition reduces it to the narrowest conception of an Art—that of a mere system of rules. It leaves Science to Psychology, and represents Logic as merely offering to thinkers a collection of precepts, which they are enjoined to observe, not in order that may think, but that they may think correctly, or validly. (359)
3. Conclusion

Far from wanting to offer definitive answers, I would merely wish to propose several points that may serve as starting points. So, the understanding of logic as a science and at the same time as an art is not merely a precedent occurring in different logical books; this point of view on the logic is the long-standing historical tradition. Although the definitions of “art” and “science” are changed (see, e.g., corresponding articles in Stanford Encyclopedia of Philosophy), and despite the fact that (modern) logic is undoubtedly a science, it can be interpreted as an art if we take into account a role of masters (researchers), a possibility to value different logical techniques from the “aesthetic” point of view, the usage in logic not only concepts, notions and reasonings, but also a lot of images and metaphors (sometimes fantastic, “intellectual,” and “mental”) and various applications of logic, formal, and informal, symbolic and natural-language’s. As the evidence one can remember Frege’s specific logical notation, which was not only linear, but had a vertical character, branching quantification, and possible (and impossible possible) world—all of this sorts of logical notations and techniques express the intention to visualize logical investigations. Moreover, the analysis of logic as an art expands, it seems to me, the researching possibilities in the field of the philosophy of logic at least in better understanding what is logic, what creates its unity independently from the historical period of its development, topics, and methods; the analysis of possibilities of the interpretation of the modern logic as an art calls for an additional efforts and a particular consideration.
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�. It needs to note that sometimes the definition of logic as “the theory of correct reasoning” is considered as “out of date.” The discussion about this definition would takes us far away; although this theme is not in focus here, I has to say that I (and not only me) completely agree with such definition. The different sorts of reasoning and proof are genuine object of logical investigation; in despite of the existence of a lot of parts of logic, different logical theories and approaches, a variety of sophisticated techniques, the main purpose traditionally was and is the studying of reasoning and argument up to our days. Formal and informal, traditional and modern, standard and non-standard, modal and classic, logic retains the unity of its purpose—to study the human mind as it is expressed in reasoning. I think that D. Bonevac means exactly this goal of logic; it is need to remember, for example, D. Scott’s note in his “Advice of modal logic”: the real aim of logic is the explication of notions.


�. Poinsot regarded his works as the “continuation” of the works of Thomas Aquinas. The review of Aquinas’s point of view on the subject of logic, see, e.g., Ria van der Lecq (2008).
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