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Insights of Avicenna

On the Intuition of Real Essences

Aristotelian definitions claim to get at the real essences of objects.  Aristotle himself distinguishes such real definitions from nominal definitions. [An. Po. II.10]  These real definitions give formulae of the essences: what it is for things, primarily substances, to be.  [Metaph. 1029b25-6]
For many today such pronouncements of real definitions amount to jokes.  I need not resort to post-moderni like Foucault to make this point.
  Famously Quine charges that what attributes something has are determined by convention and pragmatics.  Take a human being like Xanthippe.  If we are interested in her riding a (normal) bicycle, then being two-legged is essential to her, while being rational is not; if we are interested in her qua mathematician, then being rational is essential to her, while being two-legged is not.
  To be sure, in our theories, both in biology and in politics, we find being rational more important to Xanthippe than being two-legged usually.  If she lost her legs, we would still call her Xanthippe; if she lost her reason, we would tend no longer to call her ‘Xanthippe’ and ‘a human being’—especially if she lost her reason by becoming a corpse.  Relative to our theories, interests and ways of talking, we can construct worlds: worlds where human beings keep their nature and their rights so long as they remain rational, regardless of whether or not they keep their legs.
  Yet, so the anti-essentialist charge goes, it is ludicrous and silly to think that our interests and needs determine the way the world is really, in itself.  Why should our interests and theories give a privileged perspective on the world revealing its true inner nature? We can never know whether or not they do anyway.  We would have to be Aristotles, “masters of all who know”, removed from the mundane bustle of normal human beings and pronouncing ex cathedra about what essences things really have, which definitions in our dictionaries and theories are the real ones.
  Then we the philosophers would descend regularly from these noble, noumenal heights to our ordinary lives of the mundane and merely phenomenal: our coffee breaks and the emotional squabbles typical of neurotic primates.    
To be sure, pretensions to objectivity look silly, especially in light of the history of philosophy and the sciences.  Kant gives striking examples.  Above all, his assertion that Euclidean geometry gives the necessary structure not only for the phenomenal world but also for the pure intuitions of our experience has its ironies: today space-time appears Riemannian if not fractal, and, even for those with fairly standard human brains and two working eyes, the visual field is constructed in stages, one stage currently said to be 2½ dimensional.   Again, most of Kant’s own examples of the a priori not only seem not to be necessary but appear also to be in fact false: that gold is a yellow metal; that space is three-dimensional; that physical objects have weight; that every event has a cause. 
Likewise for Aristotle, who gives an a priori proof that it is impossible to prove geometrical claims in arithmetic: that is, that analytic geometry is impossible.  [An. Po. I.7] Aristotle claims also that noûs, the active intellect, is infallible.  He asserts that noûs cannot err in grasping the primary principles.  [An. Po. 100b7-8; Eth. Nic. 1141a2-6]  Plato had said the same. [Resp. 477-8; 532-3]  But then, as Aristotle’s worthy predecessors had noûs and did grasp what they at any rate took to be the first principles, their results should have been infallible too.  Yet Aristotle claims that none of them were completely correct in claiming to having grasped the first principles completely, e.g., in their accounts of causality. [Metaph. I.3-10]  Parmenides is guilty of eristic; Melissus committed the fallacy of denying the antecedent.  [Phys. I.3]  He charges his own teacher with making fundamental errors in his theory of Forms.  How then has Aristotle himself attained this infallible perspective—a perspective from which he deduces the impossibility of analytic geometry?  

Avicenna comes across even sillier.  In addition to Aristotle’s universals (quiddities in re), derived somehow by abstraction from perceiving singulars, he has universals “subsisting” but not “existing” by themselves (quiddities in se), apart from those existing in re.  Somehow, once activated, our active intellects can ascend to know these quiddities and thereby validate the real definitions of things via having direct access to the “storehouse” of universals, the content of a universal active intellect.
  This smacks of a neo-Platonism and of philosophic if not prophetic arrogance.  It sounds as if my active intellect, once it has attained the password, can log on to the divine Wikipedia with its angelic lexicon.  Avicenna comes across perhaps worse than Averroes, who wrote a commentary on Aristotle’s theory of tragedy while never having seen or read a Greek play, to Ortega y Gasset’s bemusement.   Indeed, in his own commentary on the Poetics, Avicenna tried to reconstruct the content of Greek tragedies like Oedipus the Tyrant from Aristotle’s Poetics and its attendant marginalia.  The result is tragic.  Add on to this his immodest claims in his Autobiography of having mastered the Qur’rān by the age of ten and the field of philosophy while he was a student, and we have a fanatic and not a philosopher.
  
On the other hand, Aristotle and Avicenna are no fools.  Aristotle did much empirical research and seems to have founded many theoretical disciplines: logic, political science, biology, and ontology, to name a few.  Avicenna has a vast and fairly original logical theory, made substantive contributions to the mathematics of  infinitesimals, and wrote one of the two major medical texts used up to the nineteenth century in Europe as well as in Muslim areas.  
Perhaps then, like Aristotle, Avicenna is not so silly.  Rather perhaps our historical understanding or caricature of their positions is what is silly.  To investigate this possibility somewhat, I propose here to investigate how Avicenna, following Aristotle, accounts for our ability to grasp real definitions and other fundamental principles.  As Gutas says, for Avicenna, the acquisition of the first principles is “so central to his thought’ it is the “via regia” to his system.  I shall focus on the account given in Aristotle’s Posterior Analytics and Avicenna’s comments on it, contained in Al-Burhān.  My solution depends upon having, first, a certain interpretation of Aristotle’s position.  Given that Aristotle does indeed proceed along its lines, we can see Avicenna following out its implications—and neither being silly: at any rate, not any sillier than us today.  
Aristotle’s Grasp of the First Principles

...one must be content to state some points better than one’s predecessors, and others no worse. [Metaph. 1076a15-6]
In the last chapter of the Posterior Analytics, Aristotle is investigating how it is possible for us to know the immediate premises, the primary principles, of demonstration. [99b20-6]  Demonstration assumes these and cannot prove them.  Aristotle rejects Plato’s answer, that we have innate, pre-existing knowledge of these premises. [99b26] We are, he says, rather, in a middle ground where we do not have actual knowledge of these primary principles but where we also are not completely devoid of them. [90b30-4] As in his discussions of coming to be, Aristotle turns to the third option, the middle ground between being and not-being, that of potential being, what can be but is not in act.  [Cf. Phys. I.7]  We have then noûs in actuality, namely the actual capacity or potential (du¢namiV) to have this knowledge, although we do not yet have the knowledge itself in act.  This potential knowledge is not as accurate or strictly a knowledge as the fully actualized and articulated knowledge of demonstration. [99b26-7; 99b33-4]  

When Aristotle speaks here of “first principles”, he is speaking not only of axioms and definitions but also of the universals signified in those fundamental propositions. [An. Po. I.10]
  We have to explain how we came to know, for example, not only that taking equals from equals produces equal remainders, but also what a line is, and that lines exist. [76a40-b6] Again, how is it possible to know that the essence of a human being is to be a rational animal, as well as what ‘rational’ and ‘animal’ signify?  When Aristotle seeks to explain how we come to grasp the universals from sense perception and experience with individuals, he is seeking to explain at the same time our acquisition of concepts and of propositions, namely, of thoughts of the relations between those concepts. 

For Aristotle the things most evident in themselves are these first principles: these concepts, their definitions, axioms, and postulates.  The axioms are the principles common to all the sciences, like the principle of non-contradiction, while postulates are  those peculiar to a particular science, like the parallel postulate in geometry.  Normal science then consists in demonstrating theorems via deductive syllogisms from these universal first principles along with other assumptions.    

Aristotle then tries to explain how we come to grasp such universal principles from sense perception.  By sense perception we become directly acquainted with particulars.  Repeated sensory experience of similar particular things produces a single memory in the mind, a phantasm applying indifferently to all these particulars.  When we apprehend this phantasm as universal, sc., as applying to all similar cases, even beyond those actually experienced, we have apprehended the universal.  Aristotle calls this ability to grasp the universal ‘noûs’ (‘comprehension’ or ‘intellect’).  ‘Noûs’ then is “a generalizing capacity or ability that is responsible for the fact that a universal point, something, that is, which goes beyond what is grasped in sense perception, may come to be present to the mind.”
  Induction in general then consists in “acquiring insight into some universal point as a consequence of attending to particular cases.”

Aristotle seems to have offered a mechanical, psychological explanation: sense perception plus memory plus noûs yields the universal.
  Even if we could, and did, apprehend universal principles in this way, the mechanical nature of this process sets Aristotle another problem: given that we come to apprehend the universal without volition, willy-nilly, why then do not all people with the relevant experience agree on these principles?  Like Socrates, or Descartes for that matter, Aristotle seems to present the picture that, if we but attend clearly to our thoughts, we cannot but help acquire knowledge of the universal.  But most of us do not.  
I do admit that at times Aristotle sounds as if he accords noûs an infallible status.  [An. Po. 100b5-14; Eth. Nic. 1141a2-6]  Perhaps Aristotle has not completely departed from his dogmatic Platonic origins.  Yet in practice Aristotle looks much more flexible in pursuing the truth: he will abandon lines of inquiry but not his conviction that he can move towards the truth.  So too he acts when requiring demonstrations of the cause (dio¢ti) and then accepting demonstrations of the fact (o¥ti); in saying that what holds for the most part is contingent, but then basing scientific demonstrations on what holds for the most part.  [An. Pr. 32b3-6; An. Po. 78a22-8; 87b21-2 ]  We can see him making similar allowances for the grasp of first principles by noûs.  He describes the first principles also as more convincing and better known to us—as opposed, perhaps, to better known in themselves? [An. Po. 72a31-2; 72b1]  He speaks of “presupposing” the principle of non-contradiction. [71a12]   He also allows for different methods of reaching first principles depending on circumstances. [Metaph. 1098b1ff.] All this makes thinking fallible.  For Aristotle likens thinking to perceiving.  [An. 427a19-20]  As Aristotle allows for error in thinking (dianoei±sqai) as well as in perceiving, I find it plausible that noûs can make mistakes [427b13; 428b25-30]  Again, in the Rhetoric Aristotle says that the same ability enables us to know the true and the plausible, and surely both of these are not infallible. [1355a14-7]

Indeed, given that Aristotle holds noûs to be a human mental capacity, it would be ludicrous for him to hold it to be infallible.  For others before him have used it in apprehending candidates for first principles.  Yet Aristotle holds them to have been mistaken often.
  Aristotle seems to view thinking like sense perception: both generally give reliable results, but both can be mistaken.
  Consequently I think that what Aristotle says about noûs presents no obstacle to my account of how he says we come to grasp first principles.

Aristotle’s pronouncements on the infallibility of noûs give one reason to preserve the distinction between concept and proposition.  As (Pseudo-) Simplicius remarks, no error is possible in thinking of indivisible, simple forms, whereas error is possible in making statements about them, as statements have parts and so are compound.
  What does thinking of a simple form involve?  As Simplicius agrees, the judgement that I am perceiving an instance of it, or that it has a certain definition, or even that it “is”, involves thinking something not simple but complex.  This seems to make noûs an ability to apprehend intelligible objects and claims about them.  The act of apprehending simple items like concepts is infallible, while apprehending their definitions and other claims about them still has the possibility of error.   It then will be able to grasp truths about them—but also falsehoods.
  Still my apprehension of each part of the statement as being a constituent of it can remain infallible.  

Noûs then enables us to have direct intuition of intelligible objects.  I intuit that I am perceiving Coriscus as the one who is approaching.  I cannot err in perceiving this judgment, even though the description can err.  I can think that π is a rational number; I cannot be mistaken that I am apprehending π thus, although I can be mistaken about the correctness of that insight.  A non-rational animal, lacking noûs, cannot apprehend π thus or in any other way.  Noûs then become the ability to have intellectual experiences or apprehensions.  It does not provide a guarantee of their truth.  It is infallible at what it does, but it does not have the function of guaranteeing the truth of the first principles—only of making it possible that we can apprehend them at all.
  

At best, for Aristotle, we have “knowledge” of these first principles—the universals, their essences, and statements about them—inchoately and inarticulately at first.  Just so, a child has quasi-knowledge of the universal woman when seeing her mother. [Phys. 184b12-4]  It is worth noting that ‘mother’ also is not a substance term but a relative.  So, if Aristotle is speaking precisely—and there is good evidence to think he is, as, like brute animals, children have no acquaintances with substances as substances—the child does not perceive the natural kind, the human being, but only an accident, the human being in her relation as parent.  Moreover, the child also does not judge certain objects to be ‘mother’ in virtue of the proper definition of  the relative ‘mother’, but only by her accidental attributes, given in per accidens perception, of having the visual appearance of her mother.  So the child has neither an accurate apprehension of the universal nor correctly identifies the individual things that exemplify that universal.  Still, the child has started to “think” in terms of universals, although, perhaps, not in the strict sense of ‘think’.  The universal in its essence need not be grasped; i.e., the child need not know its definition.  In a sense, animals too have perhaps this acquaintance with the universal.  Aristotle does admit that they have experience and practical wisdom of a sort. [Metaph. 980b25-7; Eth. Nic. 1141a26-8]
  A child, or a goat for that matter, might recognize as ‘mother’ or as ‘woman’ or as ‘human being’, via its actual past experiences, only things having dark skin or red hair.  Still, in a sense, there is experience of the universal.  For Aristotle defines the universal as “what is naturally predicated of many”. [Int. 17a39-40]  Thus, a child, in recognizing or calling many objects ‘mother’ on the basis of a perceived if not a real similarity between those objects, is making use of the universal, at least in a primitive way.

Accordingly, we need not have a clear and distinct grasp of the first principles.  We need grasp them only indistinctly and fallibly, as we develop this capacity.  We begin with an indistinct and perhaps inaccurate grasp of the universal.  Induction is the process whereby we come to be familiar with these first principles determinately. [72b29-30]  We head towards a more accurate apprehension of the universal, by recognizing that it is not necessary for something to have red hair or dark skin to be a mother or a human being.  In making these judgments (which, in historical fact, have been difficult for many societies to make!!), we may come to grasp the definition, the formula of the real essence of a universal expressing a natural kind (as opposed to a merely conventional or a Cambridge universal).
  In doing so we come up with definitions for the concepts and connect them up by making judgements.  We can err in these judgements, including those that we take to be the definitions of the concepts being used.  
As Aristotle’s psychology describes in sparse detail, apprehension of the primary universal principles arises in stages from sense perceptions, for those animals fortunate enough to have all of the stages.  Some animals have only the perceptions of the moment with no retention; others have these present perceptions with the ability to remember them (memory), and to retain and recall them (recollection and imagination) [Mem. 450a15-9]; others can combine their memories of particular sensations into a single experience.  “For the many memories of the same object complete the capacity for a single experience.” [Metaph. 980b29-981a1; cf. An. Po. 100a4-5]
  These stages arise from the repeated application of abstracting, taking the output of one stage as the input of the next stage.  Aristotle views induction as a process of abstraction of universals from singulars.  
Aristotle has then a chain of mental processes—perception, memory, recollection, imagination, and experience—each using the materials produced by the prior process in the sequence. 
  Deborah Modrak distinguishes three stages involved in coming to grasp the universal first principles from particulars:  1) be able to extract instances of the universal, as in being able to recognize the human and distinguish it from the non-human 2) be able to use the universal term ‘human’ correctly, as being said of many  3) be able to grasp the concept “required for knowing what a human being is…a real definition.”  Arguably all animals having imagination can learn to recognize instances via having a generalized image as a crow does of a man or a sheep of a wolf.  The next stage of learning universal terms belongs to rational animals alone.  The final stage belongs to those rational animals who theorize and construct scientific demonstrations. Here grasping the universal so as to be able to provide the primary principles for science operates on experiences for its material.  “From experience or from the universal now at rest in the soul” arise the principles for art and for science. [100a6-7; Metaph. 981a1-3]
  The process results in acquiring a hierarchy of universals so as to be able to locate and intuit the first principles, as Brentano has said.
  Yet our understanding of this hierarchy and the principles thus attained has no infallibility, although at times Aristotle expresses his hopes.  After all, once he comes up with first principles and defends them, he is acting as if they are necessarily true: at any rate, he believes that they are.   

The investigation of the truth is in one way hard, in another easy. An indication of this is found in the fact that no one is able to attain the truth adequately, while, on the other hand, no one fails entirely, but every one says something true about the nature of things, and, while individually they contribute little or nothing to the truth, by the union of all a considerable amount is amassed. [Metaph. 995a24-7]

Avicenna’s Essences
Avicenna has a metaphysics focused on quiddity (or essence).  For him relationships between these quiddities ground, or serve as truth-makers, for the propositions of Aristotelian science.  His famous doctrine of the threefold distinction of quiddity details how.  Here I summarize it.
  

In his commentary on Porphyry’s Isagoge (known as the Logica in the Avicenna Latinus)  Avicenna presents this doctrine, known in the West as the triplex status naturae:
And the quiddities of things may be in individual things, and they may be in the mind; so they have three respects: the respect of quiddity inasmuch as it is that quiddity is not added to one of the two modes of existence, nor to what is attached to the quiddity, insofar as it is in this respect. And quiddity has a respect insofar as it is in individuals. And there accidents which make particular its existence in that are attached to it. And it has a respect insofar as it is in the mind. So there accidents that make particular its existence in that are attached to it; e.g., being a subject and being a predicate, and universality and particularity in predication … 

Avicenna is saying that quiddities have three respects: in themselves, in things, and in the mind.  Quiddities in themselves have no accidents, whereas quiddities in individuals and those in the mind each have accidents proper to them in their respect. Quiddities in individuals and quiddities in the mind “exist”, in different ways, while quiddities in themselves do not exist, yet have “being” (kuwn).
All this doctrine may seem to depart radically from Aristotle and to be heading towards Plato.  However, Aristotle himself holds that, although essences are primarily in the category of substance, still there may be essences in other categories as well in a secondary way. [Top. 101b38; Metaph. VII.6]    For Aristotle what makes substance have priority is first that a substance term is presupposed in the definition of items in non-substantial categories [Metaph. 1029b31-3; 1031a1-3] and second that the existence of an essence in some thing depends upon its having a substantial essence; i.e., the substantial essence provides an enduring substratum in which the non-substantial essences may come and go. [1028a33-4; Cat. 4a10-3] Now, if we consider definitions of abstract terms, and allow the constituents of the definitions likewise to be abstract, then the first reason loses its force. Aristotle himself defines ‘whiteness’ as “a color standing out in sight”.
  Only concrete paronyms like ‘the white’ presuppose the existence of substances: ‘the white’ is ‘the white thing’, namely whiteness in some substance.   Moreover, if we consider definitions to be made on a level apart from the existence of things, and allow it to be meaningful to speak of what a thing is and its being in itself, in the sense of ‘subsistence’ (kuwn), that is to say, in terms of its being possible, apart from its actual existence, then the second reason loses its force too.
Thus Aristotle allows for there to be essences (ousiai) in all categories of being. He considers a definition to be “a formula of the essence”.  So Aristotle admits definitions for items in the accidental categories: a good thing, as many of the items in the sciences are accidents of substances, such as numbers and shapes.  Moreover he says that the items in the categories are the abstract paronyms like whiteness and not the concrete ones like the white. [Cat. 10a27-32]  Aristotle also gives definitions for ‘genus’, ‘contrary’, and ‘being’, even though these terms do not signify items in the categories.  Aristotle himself has left it open for there to be quiddities for terms transcending the categories, like ‘being’ and ‘one’ and ‘quiddity’ itself, and for terms of second intention, like ‘genus’ and ‘proposition’.  

Avicenna is following all this up.  He does retain the priority of substance in definition and in essence with respect to existent things, and their definitions qua existent.  However he simply denies it on the level of quiddities in themselves.
 Thus he says that whiteness is a quiddity in itself just as much as humanity.
  He has quiddities in the mind like ‘being a predicate’, and allows for real definitions of substances and quiddities  He claims also that we can have direct intuitions of the transcendentals like being, as illustrated in his famous example of the flying man.

The doctrine of the threefold distinction of quiddity claims that a quiddity has three modes, not that there are three distinct types of things comprising that quiddity. For then the universal term naming that quiddity would have three distinct referents.
  If there were three referents, the universal term would just be ambiguous and name three things.  In contrast, here the same thing is being talked about somehow, yet in three different ways or respects.
Avicenna seems to view the connection between these different senses of quiddity as similar to the relation between the different senses of ‘healthy’ or ‘medical’ that Aristotle discusses in Metaphysics IV.2. As Aristotle says, these terms have different uses and definitions, but a focal meaning (pros ti). So too, he argues, ‘being’, though said in many ways, has a focal meaning. In effect, Avicenna is now extending this doctrine to essences in general in his threefold distinction of quiddity.
In sum Avicenna claims that essences have three respects, in virtue of which they may be spoken about. Quiddities in these three respects serve as truth-makers to ground our assertions.  These doctrines have sources in Aristotle’s texts.  Let me give some further details.  
The Quiddity in Itself

To speak of the quiddity in itself is to stipulate that the universal term is to be considered solely with respect to its definition.
 ‘Man’, taken to represent a quiddity in itself, signifies only what being a man is. To be a man is, let’s suppose, to be a rational animal, and hence also to be what it is to be an animal. The quiddity in itself will thus include the definition of the universal term, and the definition of the parts of that definition.

Because the quiddity in itself considers only what the quiddity is by definition, Avicenna often refers to the quiddity in itself by an abstract term; instead of ‘being human’, ‘being animal’, he says ‘humanity’, ‘animality’. Thus humanity is a quiddity in itself, and it is rationality plus animality, that is, rational mobile animate corporeal substantiality.

Avicenna is quite explicit that even those attributes that are necessarily inseparable from the definition—the propria or proper accidents—do not constitute the quiddity in itself.
 So, for example, humanity is a quiddity in itself, and being a body belongs to it, since, when the parts of the definition of ‘humanity’ are given, and then defined in turn, being a body is predicated of humanity.
  For the definition of ‘humanity’ is ‘rational animality’, and that of ‘animality’ is ‘mobile life’, and of ‘life’ ‘animate body’. Hence being a body is an element constitutive of the quiddity in itself humanity. However, neither corporeity, which Avicenna takes to be mere extension in space, nor three-dimensionality is such an element, although he holds that if something is a body, it must be three-dimensional and occupy space. Rather, corporeity and three-dimensionality are propria of humanity that come to be attached to it necessarily when it comes to exist via combination with matter.

The Quiddity in the Individual

Quiddities in individuals are individual material objects. These things have quiddities in themselves. For instance, an individual, say, Socrates, may have the quiddities of humanity, justice, whiteness, snub-nosedness, fatherhood. Thus, this man, Socrates, is a man, is white, is just, is snub-nosed, is a father. There being individuals with many different attributes is made possible through a substratum that is able to receive and link up many compatible quiddities in themselves—humanity, whiteness, justice.
 Quiddities are said to exist in individuals because they are linked together in this substratum.

For Avicenna, matter is in general the notion of serving as a ground or substratum for the reception of a type of accidents.
 He recognizes various types of matter. The type of matter here, “real” matter, enables quiddities in themselves to become associated with certain quiddities that are not contained in their definitions, namely the sort of quiddities classified in the ten categories. In this way, “accidents happen” to quiddities in themselves.
 Some of these accidents necessarily accompany the instantiation of a quiddity in itself; these are the propria of the substance that are convertible with constituents of the definition.
The complex of essential constituents and propria, in association in the material substratum, constitutes an individual thing’s nature, what Aristotle calls a primary substance.
 The persistence of that nature is necessary and sufficient for the persistence of that individual.  Quiddities in themselves other than those constituting that nature may come to be and cease to be attached to that nature: these are the common accidents.

The accidents received by these individuals are those of first intention, i.e., those in the Aristotelian categories. I shall call such accidents material accidents, and the sort of existence enjoyed by quiddities having such accidents material existence. As this sort of existence concerns what we ordinarily call reality, it may also be called ‘existence in re’. So too quiddities in individuals may be called ‘quiddities in re’.  I shall use ‘attribute’ to denote accidents, propria, or essential constituents indifferently; thus ‘rational’, ‘risible’, and ‘bald’ all denote material attributes.
Quiddities in individuals are normally signified by concrete terms used concretely. Thus, ‘man’ in general is not a quiddity in individuals; rather, ‘this man’, ‘a man’ is. Such singular terms indicate an instantiation of the associated quiddity in itself, humanity. That individual instance has the quiddity in itself humanity, and also other quiddities in themselves: essential constituents of humanity, material accidents inseparable from the presence of the substantial quiddity in itself in matter—the propria—; material accidents that are not inseparable—the contingent accidents.
The Quiddity in the Mind

Quiddities in the mind are, in a broad sense, concepts. These quiddities are abstracted, via sense perception, imagination, and the intellect, from quiddities in individuals.
 Being abstractions, quiddities in the mind have a dual nature. On the one hand, they represent individual as well as common features of quiddities in individuals. Thus two real individuals, Socrates and Plato, are both human, and each may be called man, where ‘man’ signifies the nature that they have in common, sc, all the constituents of the quiddity humanity and its propria. Likewise they have many other common attributes: being male, Greek, white, philosophical, in the forum.  All these attributes— man, Greek, in the forum, etc.—are concepts, also known as quiddities in the mind.
On the other hand, quiddities in the mind, being abstractions, also have certain formal features not found in the things from which the abstractions arose. Thus man, a quiddity in the mind, is a common notion, is essential to things that are men, and indeed is a species. Being common, being essential, being a species, are formal attributes or accidents that apply to the abstractions but not to the things.

Quiddities in the mind are strictly signified by concrete terms used abstractly. Thus, ‘man is a species’, ‘man is animal’, and ‘Socrates is man’, (as distinct from ‘Socrates is a man’) are true claims about quiddities in the mind.  Given that quiddities in the mind have a distinct type of accidents, formal accidents, and that for each such type there corresponds a distinctive sort of matter and existence, it is clear why Avicenna says that quiddities exist in the mind in a distinctive way. We may call that sort of existence formal, to distinguish it from the material existence of quiddities in individuals. As this kind of existence is based in the mind, it may also be called existence in the mind (in intellectu).
It is a feature of the threefold distinction of quiddity that types of true statements accumulate as we move from the respect of quiddities in themselves to the one in individuals to the one in the mind. Definitions alone are true of quiddities in themselves; definitional and materially accidental statements are true of quiddities in individuals; definitional, materially accidental, and formally accidental statements are true of quiddities in the mind. Of course, these statements, when made strictly, will have distinctive forms in each respect: consider the different subject terms, ‘humanity’, ‘men’, ‘man’.

Avicenna’s Non-Platonism

I have been characterizing Avicenna as a follower of Aristotle, However, with some reason, many historians of philosophy describe Avicenna as a Platonist.
  His quiddities in themselves resemble Plato’s Forms. His talk of emanation from the necessary being smacks of Plotinus.  Likewise for his talk of the activated human intellects merging back into the World Soul and having direct acquaintance with quiddities in themselves.   
On the other hand, he attacks the theory of Forms.  He denies their existence repeatedly.
 He follows Aristotle in abstracting the universal from the singular in Fī Nafs V.5.  He endorsees enthusiastically Aristotle’s critique of Plato, especially the objection that it is incoherent for a single Form to be present in many instances simultaneously.
   Once again he has departed from “the second teacher” Al-Fārābī, who is indeed a neo-Platonist.  
From this historical perspective, Avicenna is befuddled: he has endorsed both a Platonism and refutations of it, perhaps by heedlessly embracing doctrines from the Greek texts received uncritically.  The reception of neo-Platonist works like the Liber de Causis as works of Aristotle by some Islamic philosophers reinforces this view.
However Avicenna was critical of this reception.  On the basis of his analysis of their doctrines, he questions the authenticity of some neo-Platonist works attributed to Aristotle.
  He wonders even whether Aristotle wrote the Categories, as it seems inconsistent with doctrines of the Metaphysics.  He expresses doubts about the authenticity also about the so-called Theology of Aristotle, known now to be spurious.

So I follow Gutas, Hasse et al., who assert that we should not construe Avicenna as paying mere lip service when he comments with approval on passages from Aristotle.
  They argue that Avicenna is serious about [our knowledge of?] universals coming from abstraction from singulars and that this is not merely a façon de parler  for a passive reception of forms from the Agent Intellect—a standard view e.g. by Aquinas and Brentano.   

Indeed, some of Avicenna’s most central doctrines look Aristotelian more than Platonist.   For instance, his view that there are unrealized possibilities and many things existing in re are contingent gives a strong reason to reject this approach.  A neo-Platonist emanation from the one even to the ephemeral individuals is a necessary process.  In contrast Avicenna insists upon real contingency.  

Again concerning the individual Avicenna has an Aristotelian theory of substance and rejects a bundle theory.

So if you say: Zayd is the handsome, tall, literate so-and-so [man]--as many attributes as you like, still the  individuality of Zayd has not been determined  for you  in the intellect. Rather it is possible for the concept consisting of the totality of  all  that  to belong to more than one.
 

Avicenna is mentioning and rejecting a bundle theory, wherein an individual is a combination of universals. Such a bundle theory seems Neo-Platonist.  Already in Plato’s Statesman, an “individual”, strictly speaking, is something that cannot be divided any further, by adding on additional universal attributes: it is a maximally complete bundle or set of universal Forms.  In rejecting it in favor of substance, Avicenna once again is showing that he is endorsing positions of Aristotle. 
Let us see if he does the same with intuitions of the real essences: the Platonist position would be having direct apprehension of the Forms, then recollecting them, and thereby being able to ground the axioms and definitions of the sciences. [Resp. 510b-511d  ]  Aristotle’s way would consist in starting from the sense perceptions most evident to us and working from them via abstraction and induction to the first principles most evident in themselves.  
Abstraction and Intuition

So abstraction is, as it were, a mixture of perceptual induction and intellectual deduction based upon the difference of what is per se and what is per accidens.

At the end of his discussion of demonstration, Avicenna, following Aristotle’s text closely, wonders how we can know the principles of demonstration.  He too rejects the doctrine that we once had knowledge of these principles, have forgotten them, and need only to be reminded to recollect them.
  Once again Avicenna is rejecting Platonism.  Still he admits the fact that we do have demonstrations following from the basic principles of axioms and definitions.  For we have already some demonstrative science. How to explain the fact?  We do not acquire knowledge of the first principles by demonstration: this would be absurd, as it would require circular reasoning or begging the question.   

Again echoing Aristotle, Avicenna says that like most other animals human beings have the ability to grasp the forms of things by perception and store them in the imagination.
 As in his psychology, Avicenna goes on to locate the various mental abilities in different parts of the brain.  

 One major problem lies in how it is possible for us to know these quiddities in themselves?   Somehow we are able to judge that not all attributes belonging to all instances of a species constitute part of its definition or even belong necessarily to it.
  Avicenna makes this point explicitly.  He gives the example: what if all humans were from the Sudan?
  Then we would conclude from experience and abstraction that all human beings are black, perhaps essentially so.  But we don’t.  So how is this possible?
  Somehow we make such inferences.  
Following Aristotle, Avicenna suggests: by leaps of intuition (noûs).  Aristotle left it vague how this could happen.  Like others before him, Avicenna is trying to work out the details.

The Unity of Intuition in Avicenna
Gutas thinks that Avicenna switched his account of intuition due to an eschatological motivation: on the first account, where thinking and intuiting are located in a certain part of the brain, there is no thinking after death; the second account makes this possible.  In the later account Avicenna distinguishes intuition from thinking: the former operates near instantaneously on the primary intelligibles (the quiddities in themselves?], the latter discursively via operating upon the concepts (the quiddities in the mind).
     
Gutas observes correctly that Avicenna develops his account of intuition from Aristotle’s sparse remarks on acumen, a talent for finding the middle term quickly. [An. Po. 89b10-4; Eth. Nic. 1142a32-b6]
  Yet, apart from this dimension of rapidity, intuition has another, more profound dimension. It provides the means by which we apprehend quiddities in themselves.  
Recent scholarship on Avicenna has not focused much on his logical treatises, but on his metaphysics and psychology.  Perhaps this focus misleads us.  To use a simple criterion, just look at the quantities of writing: Avicenna wrote far more on logic—and then on medicine—than on anything else.  A logical—and empirical—focus may help us to understand the unity of his conception of intuition. Consider Descartes likewise: philosophers tend to ignore the vast majority of his works, which are on mathematics and science, or Aquinas, more than half of whose works consisted in Biblical commentaries.

I am not rejecting the developmental account of Gutas, Hasse et al. according to which Avicenna develops his doctrines and focuses on different aspects as he continues to write.  I do reject accounts without sufficient textual evidence for such changes, where those who make them rely on certain interpretations of Avicenna’s texts.  I likewise reject those accounts according to which Avicenna is a Platonist who makes Aristotelian, non-Platonist assertions either due to intellectual confusion or hiding his real views.   I hold these rejections provisionally; perhaps sufficient evidence will come along to abandon them.  But initially I take a unitarian view, where Avicenna has a consistent theory, and a respectful attitude, according to which Avicenna is not silly.  So far this approach seems to have worked out.  So I suggest an alternative interpretation consistent with a unitarian account.  On it Avicenna does not change his views so much as he develops them—and moreover takes reasonable and consistent positions.
  
As for the two accounts of intuition, I do agree that the first account, locating intuition in the brain, seems to leave no way for the individual intellect to persist after death, while the second account does so.  Gutas has presented clear evidence that Avicenna thought first that grasping the intelligibles requires the activity of a certain part of the brain and later that it need not do so: once actualized and put into contact with the storehouse of intelligibles in the divine active intellect, a human active intellect could continue to operate after the brain had perished. I do question, though, whether Avicenna changed his theory in order to get a result that would satisfy his psychological and mystical needs.    This would give Avicenna a dogmatic motivation extrinsic to his philosophizing. Rather, I suggest, working out the implications of his philosophical positions, Avicenna came upon an account that happens to have these results, which, to be sure, he found delightful and attractive.  I do concede that Avicenna’s leanings towards mysticism and immortality could have given him a psychological motivation to work on his theory.  Still that motivation concerns the context of discovery and not the context of justification. 
Good support for my view comes from the end of Al-Burhān.  Commenting there on Aristotle’s account of how we acquire first principles in Posterior Analytics II.19, Avicenna mixes the two accounts of intuition distinguished above. He says that the soul acquires the most fundamental principles when united to the divine effluence, while it acquires the less fundamental ones from the middle terms of demonstration and from experience.
  Here the two accounts of intuition that Gutas locates in Avicenna have a common base.  Aristotelian science consists in demonstration.  Hitting upon the middle term is required for demonstrations; direct apprehension via thinking and intuition is required for grasping their first principles, the definitions, axioms and postulates.  Without grasping these first principles it is impossible to hit upon the correct middle terms.  (Indeed even Aristotle’s terminology suggests this: he uses the same term (o¥roV) for ‘term’ and definition’.  Avicenna’s Arabic has the same ambiguity: ḥadd.) 
Consider first the role of intuition (noûs) as the ability to grasp the middle term of a demonstrative syllogism.  Aristotle describes a demonstration as a valid syllogism whose premises are true, primary and prior to its conclusion.  Some premises will themselves appear as conclusions of prior demonstrations.  Yet ultimately, Aristotle says, there will be immediate premises.  Such premises will not appear as conclusions of any demonstration. That is, they are without mediation, without middle terms that could serve in the premises of yet prior demonstrations.  [An. Po. I.2]  Noûs (intellect) is the ability, Aristotle says, of grasping these immediate, primary principles.  As I have already discussed, this amounts not only to grasping the common axioms and the postulates of the special sciences, but also to grasping the universals and their definitions.  Both the axioms and postulates and the definitions are immediate and have no middle terms for demonstrating them.  Once these are grasped immediately, the middle terms can be grasped, as these usually follow from definitions and other fundamental principles.
Along these lines, Avicenna says that intuition is the ability to hit upon the middle term.  What is involved in doing this?  Take a standard example: the claim that man is risible has a demonstration.  Being risible is a proper accident (proprium) of man, whose definition is ‘rational animal’.  ‘Man is a rational animal’ is an immediate premise. Being rational and being risible are commensurately universal in the sense of Posterior Analytics I.4. These two syllogisms are valid:
Everything rational is risible

Every man is rational

Therefore every man is risible

Everything risible is rational

Every man is risible

Therefore every man is rational

Yet only the former is a demonstration in the full sense.
  It deduces the property of being risible from the real definition of a human being, from its constituent differentia, being rational.  In contrast, the latter syllogism deduces, validly but improperly, a component of the real definition from a mere proprium of the subject.  
From his scientific research Aristotle is well aware that sometimes we have commensurately universal attributes of a subject and may not have its real definition at all.  Other times we may have a proprium and the real definition but not know which is which.  He gives such examples. [An. Po. I.5-6; 13]  Yet how are we to know when we have grasped the real definitions and the proper ordering of the attributes?  Only then will we be able to construct complete demonstrations and to hit upon the correct middle terms. 
Now reconsider Avicenna’s characterization of intuition as the ability to hit upon the middle terms.  What must it involve?  Finding the correct middle terms requires knowing the real definitions.  We must be able to distinguish the constituents of these real definitions, the genera and differentiae, like rationality, from their inseparable attributes; both (1) the necessary ones, the propria, like risibility, and (2) the merely concomitant ones, those that belong to every instance but not necessarily—the standard example being that blackness belongs to every crow, although not per se and necessarily. [An. Po. 72b28-34]  (1) In Avicenna’s theory the propria have a necessary connection to the real definitions on the level of the quiddities in re although not on the level of quiddities in themselves.
 We can hit upon the correct middle terms only if we know the real definitions so as to give their constituents priority over the propria by making the former and not the latter the middle terms.  (2) The merely concomitant attributes can be distinguished from the constituents of real definitions in this way too. They also can be distinguished by noting that it is possible for there to exist in re quiddities of this type without having these attributes.  

Avicenna seems to be hinting at these two distinctions when he says: 

… [2] what is per accidens is extracted from every form, while [1] what is through the essence (per se) is abstracted.
  
He goes on to say that perception brings Socrates or some man to the soul, except that it is a dispersed man mixed with accidents, not a pure man. Somehow then the intellect in us is able to pare away the accidents, both the common (2) and the proper (1) ones. Once it removes these, it obtains the abstract man.  [256,15-7]  He then says that the intellect is an ability distinct from that of grasping the demonstration: “This power is the power of the contemplative intellect unknown in us, namely a sound, innate aptitude.” [257,8-9]   How we can use this power without having it?  Avicenna refers to his account of the storehouse of universals in the active intellect presented in his psychology. [257,10]

What does it require for us to acquire knowledge of the real definitions?  If we start from what is most familiar to us, the sights and sounds of sense perception, we must proceed via induction and abstraction to knowing the universals and their relations to each other.  Once we know the hierarchy of universals, we will know which are under which, which are species, genera, differentiae and propria of which.  But how do we sort out and exclude (2) the merely concomitant attributes?  For Avicenna this amounts to distinguishing features of quiddities in re from those of quiddities in themselves. How to do that?  How do we know, say, that living within the solar system is a merely concomitant attribute of a human being, even though all human beings have had (and probably will have) that attribute?  Because somehow we know that it is possible for a human being to live in another galaxy.  Insight into quiddities in themselves (and in re) make it possible for us (2) to separate off the merely possible, concomitant attributes from the necessary ones—and even (1) to give order of priority amongst equally necessary attributes.  
Now it is a fact that we do separate them off, via such modal claims, about which attributes it is possible for something to lose and still remain and about which attributes it is necessary for the thing to have if it is to remain.  We have this ability to make these modal distinctions.  We do not have to insist that we are infallible in making these distinctions, although in the excitement of discovery and in presenting our own attempts, we indeed tend to do so.  The more fundamental issue consists in: how is it possible for us to make such distinctions at all?

Avicenna offers an answer: by means of dialectic and intellectual purification it is possible for us to have intuitions of quiddities in themselves.  Somehow the active intellect in us thereby gains direct contact with the “storehouse” of universals, the quiddities in themselves.
  This storehouse constitutes the content of a universal active intellect or world soul.  Acquaintance with it makes it possible to separate the essential, necessary attributes from the merely necessary and from the merely concomitant attributes.  
The middle ventricle of the brain is the organ of thinking—of our thinking.
  Here we can abstract and analyze material given from sense perception.   Yet how to go beyond that to separate out the necessary from (2) the merely but permanently concomitant attributes, and the prior from (1) the posterior necessary attributes?  In fact we do so.  But the process goes beyond the natural operations of the human animal.  Hence we can see how Avicenna came to postulate a super-natural activity of the intellect, which would not depend on the existence of the human animal.
  
We abstract, or separate off, (2) the merely concomitant from what is physically necessary (wajūb) for the quiddity to exist in re, namely, from the propria and the constituents of the definition.  We separate off (1) its propria from the constituents of its definition as not being logically necessary (ḍarūrixe "ḍarūri" \t "See Necessity",).  (In later terms the distinction between (1) and (2) is that between the analytic and the synthetic a priori.)  We can make both abstractions if we can apprehend the hierarchy of quiddities in themselves—via intuition.  These quiddities do not seem to lie in the human intellect.  Otherwise we would be able to obtain knowledge far easily.  Still, in order for us to make such abstractions, we must somehow have access to these quiddities in themselves.  Avicenna has already established the existence of a God, a necessary being, with an intellect able to think and actualize possible beings.  Hence he concludes that these quiddities are stored in the pure, divine active intellect. 

As Gutas has stressed, Avicenna separates out the mental operations of thinking [fikr] and intuition (ḥads). Thinking concerns our apprehension of the middle term; intuition is “a divine effluence and an intellectual contact taking place without any act of acquisition at all”.
 Thinking requires effort on our part over time, while; intuition comes of the essential order of the intelligibles comes to us at once without effort.  Avicenna recognizes conceiving (taṣawwur) as well. This involves thinking of the forms via abstractions from sense perceptions.
  
Avicenna has a complex account of how these mental abilities operate and interact in us.
  Here let me merely suggest here how they fit.  Intuition consists in our having access to the activity of the impassive, divine active intellect, serving in us as the light of reason. [An. 430a17-25]  Thinking is the operation of the active intellect in us.  Conceiving is the operation of abstracting the universals from sense perceptions.  The imagination (taḵayyul) serves as the bridge between our experience and the storehouse of forms contained in the divine active intellect.

When the soul has reached a sublime stage, acquired the excellent [sacred] faculty, and separated from the body, it attains whatever is attained.  There, where all distractions are vanished, faster than through intuition, the intellectual world presents itself to the soul according to the order of the terms of propositions and according to the essential, not temporal order of the intelligibles…”

Perhaps Avicenna’s account has more poetry than scientific detail in it.  Certainly he also derives from it spiritual, eschatological, and mystical significance as well.  Yet at the least he does recognize the phenomena—those involved in hitting upon the middle terms of demonstrations—and is attempting to explain them.  

On this interpretation Avicenna has but a single theory of intuition.  His later views of intuition follow from working out and revising some of the details of what is required for us to have complete demonstrations.  Also he would be following out and filling out Aristotle’s sketchy doctrines on how noûs acquires first principles.  The storehouse imagination and intuition are components of his attempt to flesh out how imagination enables us to grasp the universal.  Aristotle himself makes some hints pointing towards such a doctrine. 

This view of Avicenna makes him more into a follower of Aristotle than of Plato, as he himself states.  It also makes Al-Burhān an insightful commentary into Aristotle’s Posterior Analytics.  But I have already said that.

Avicenna’s Fallibilism 

Like Aristotle, Avicenna has his moments of omniscience: he is an elitist par excellence.  In his early Compendium on the Soul he speaks of acquiring knowledge by divine inspiration and revelation, either directly or indirectly via syllogisms.
  By the time of the Shifa’, he thinks that the intelligibles are grasped only when the middle terms of the appropriate syllogisms are obtained.
 These can be had by instruction or by direct intuition, via contact with the divine active intellect.  Avicenna holds that people vary in the degree to which they possess the power of intuiting—and that he has it to the utmost.  Such as he is a true prophet, whose authority however does not come from his own self-proclamations but rather from the middle terms that he provides for demonstrations: these can be checked by all.  Avicenna continues to maintain this position in his later works.

Despite all this, even Avicenna seems to admit the chance of his intellectual insights erring.  After all, he finds errors in Aristotle and Al-Fārābī—and these philosophers, at least, he admires.  One who did not have the intuitive power in the highest degree might think, erroneously, that she did.  One might have false intuitions.  Commenting on Posterior Analytics II.13, Avicenna remarks that it is easy to commit the fallacy of homonymy when trying to get at the universal from the particulars.  He uses the example of Alcibiades, and says that fallacy occurs frequently.
  Luckily, to avoid error, we have demonstration and logical standards to check the insights descending upon us.  This might explain why Avicenna insists that intuition and contact with the divine intellect provides middle terms and not oracular pronouncements.  

Avicenna asks how error occurs. He says that intuition makes contact with the intelligibles possible

in order to bring forward definitions and to form concepts of them, and in order to bring forward the middle (terms).  But the function of combining is up to it and sometimes it does (it) well as sometimes badly.
 

So then, if we put aside his moments of intellectual intoxication and the hyperbolic style of his culture, Avicenna sounds a lot like Aristotle.  Intuition cannot err in grasping what it grasps: the quiddities in themselves—as well as, apparently, their relation to each of in a hierarchy like a Porphyrian tree.  Yet when it comes to construct premises, by combining the terms signifying these quiddities, by mental acts, it can err. Notice that, in Avicenna’s theory, propositions exist in the mind and not in themselves or in the divine active intellect.  Perhaps error arises once the quiddities enter the merely human mind and are then formulated into mental propositions.  Avicenna locates these faculties of the human mind in different parts of the brain.

Avicenna’s Demonstrative Science

Avicenna then has a metaphysics of essences.  The various types of propositions in Aristotle’s demonstrative science have their grounds of truth at different niches in the threefold distinction of quiddity.   

The demonstrations themselves, when perfect ones of the reasoned fact (dio¢ti), deduce conclusion predicating propria of their subjects from the first principles: definitions, axioms, postulates and prior theorems.   The connection between the propria and such premises has its basis on the level of quiddities in re. 

Where does Avicenna locate the first principles?  Like Aristotle he has concepts in the mind coming via abstraction from the sense perceptions of objects, of the quiddities existing in re.  The concepts themselves are the quiddities in the mind. Such concepts contain all the features common to what has been perceived.  How then to purify them so as to exclude the merely contingent features, holding of every cases perceived but not necessarily and essentially?  To do this, we have to get at their real definitions.  Abstraction here does not suffice. Here enters intuition.  

(1)  These purified concepts serve as the terms used in demonstration

(2) The real definitions have their truth-makers on the level of quiddities in themselves in their hierarchical structure.  Intuition of the hierarchy enables us to see the relationships between those quiddities.  The combination of animality with rationality yields humanity.  

(3) The common axioms like the principle of non-contradiction present more difficulty.  These seem fundamental for Avicenna: his doctrines about possibility and necessity assume them.  Still it seems hard to ground a principle like “the same attribute cannot at the same time belong and not belong to the same subject in the same respect” [Metaph. 1005b19-20] on the relationships holding between quiddities in themselves. Such a principle does not seem to depend on a simple combination of genus and differentia.  More fundamentally, it does not contain categorematic terms of first intention like ‘animal’, but rather those of second intention like ‘attribute’.  Yet, even if we might be able to abstract second intentions like ‘attribute’ from quiddities in the mind, it seems impossible to abstract the principle of non-contradiction thus.  

Aristotle does not say much about the truth-makers for these axioms either, except that we ought to presuppose them.  I hazard the following guess: Such logical principles serve as laws of reasoning for the active intellect as well as for the combination of quiddities.  They serve as the laws of nature.  (Leibniz will do the same with the principle of non-contradiction and the principle of sufficient reason.)
The Intuition of Essences Today

Talking of apprehending the real essences of physical objects seems silly to many scientists today, indeed, almost “metaphysical”.  Yet, once we update the terminology, we shall see that modern science has a similar position.  

Today scientists and even philosophers describe their work often as giving mere models, ones useful for us.  They say that they are avoiding the pretension of describing reality itself.  On the other hand, they act as if the well-entrenched models describe reality accurately.  Science is taught thus, and much real money is invested in developing technologies based upon such theories: electricity; nanotechnology; quantum computers; supercolliders.  If we take the pragmatic standpoint, it seems that, given that we act as if these things are real, talk about them existing, and commit ourselves to acting accordingly, we are committed to maintaining them to have real existence.  (Perhaps the model talk has as one of its primary functions just to announce a disinclination to engage in philosophical conversation.)  
Still admitting all this does not by itself suffice to get modern scientists admitting to real definitions, the formulae of the essences, of quiddities in themselves.  But look again at current scientific practice.  Chemists think that they understand what it is to be copper: an element with 29 protons.  This captures the true nature of copper—even though, if something is copper, it has many other necessary features: conducting electricity and being ductile under certain conditions of temperature, pressure etc.  Somehow they are able to isolate this atomic description of the nature of copper as privileged, as in the theory it is the cause for copper having those other necessary properties.  How?  In developing their theory they have found it to work out better if the atomic number of copper is taken as more fundamental and having causal priority.  Like Aristotle and Avicenna, they are groping towards the real definitions, the constituents of the quiddities in themselves.  
Again, scientists routinely disregard many features as merely accidental.  Despite the fact that all experiments have been carried out within a single solar system, their results are supposed to hold for the entire universe.  What sort of sample size do we have? How do we know that this feature is irrelevant?  Indeed, we assume so, with an air of certainty and infallibility—until we are proved otherwise.  After all, the Earth is a moving reference frame and so the measurements of length, weight and time on it are distorted according to our current theory of relativity—although the differences are too small for most of our instruments to measure. However my point concerns the fact that we make such judgments.  What is required, what must be presupposed, in order to be able to make a judgment that certain universal features of objects are merely concomitant—and even more that some necessary features are more central than and primary to others?  Something like Avicenna’s doctrines concerning quiddities in themselves and quiddities in things.    
Still how to explain Aristotle’s—and Avicenna’s—claim that noûs, science, phronesis and wisdom cannot be deceived?  Perhaps Aristotle means to say that this infallibility is but an ideal for us: beginning with the indistinct universals of sense perception, we start with what is not evident in itself but rather confused, and work towards this idea. [Metaph. 1029b1-12]  That is, noûs as such may be infallible but not the noûs in us.
  After all, Aristotle recognizes that there were many scientists before him, and claims that most of them were wrong in most of their claims.  Note that he might be saying mostly that noûs, as it gives us the primary principle, is the most senior and most certain of what knowledge we have [100b8-13]  Indeed, Aristotle classifies noûs among those faculties that can be in error—at any rate, as far as we can know. [An. 428a3-6] Perhaps the best way for us to check on the accuracy of our apprehension of first principles, for Aristotle as well as for us today, lies in working out their full articulation in demonstrative science and then checking the claims being made with our experience.
  Likewise we have seen Avicenna presenting the fallibility of demonstrative science as if it is his own view.  
Scientists today do no better.  We have it being asserted in Newtonian science as necessary truth that spatial and temporal features are invariant and have an absolute status.  Until Poincaré showed otherwise, an isolated planetary system with three bodies in motion was thought to be a deterministic, stable system and putting an observer at the end of a pool table was thought to have a negligible effect upon the caroming of the balls.  Until quantum physics prevailed, it was asserted that necessarily every event has a cause.  Until fractal geometry it was considered (logically?) impossible to have a finite area with an infinite perimeter.  Yet, despite thee pronouncements, the scientific tradition remained flexible enough to recognize its fallibility and accept these changes—modify its paradigms if you will.  Remember how rare such flexibility is and how common dogmatism is in the world!)  Given that Aristotle and Avicenna figured prominently in constituting the scientific tradition, it would not be surprising to find them too remaining flexible.   
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