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The Place of Demonstratio Potissima
in some 16th-Century Accounts of Mathematics

John Longeway
University of Wisconsin at Parkside
In the 13th and 14th centuries different views were advanced by
commentators on the Posterior Analytics on the place of the highest sort of
demonstration, demonstratio potissima, in mathematics and the natural
sciences. Albert the Great held that demonstratio potissima occurred in the
natural sciences, but not at all in mathematics, because mathematics did not
deal with efficient causation. He found no problem in the apparent fact that
demonstrations in the natural sciences do not involve strict necessity, but
assumed they are necessary ex suppositione, that is, the effect necessarily
occurs given that nothing interferes with the natural operations of the subject
and the cause introduced in the definition of its attribute. For example, one
might demonstrate of the Moon that it is eclipsed, using as middle term a
definition of eclipse that specifies not only that the eclipsed is darkened, but
also that the cause of the darkening is the blocking of its source of
illumination. The moon will be darkened as long as nothing prevents that
effect, for instance, no other relevant source of light is introduced, and,
though this is not mentioned explicitly in the demonstration, the nature of the
subject is of the right sort, so that the Moon does not shine by its own light.1
A mathematical demonstration, Albert thought, involved an argument of
the same form, introducing something extrinsic to the definition of the subject
that is nonetheless necessarily true of it, and, together with that definition,
1.

John LONGEWAY, Demonstration and Scientific Knowledge in William of Ockham,
University of Notre Dame Press, 2007, p. 55 ff. We will see that Coronel insists that the
middle term include the definitions of both subject and attribute, but this seems to be a
merely verbal disagreement with Albert, for he does not hold that the definition of the subject
enables us to deduce any attribute on its own, but only that it is necessary to know it to see
that the attribute demonstrated does follow. Albert agrees (as does Giles of Rome) but he
does not see this as a reason to say that the definition of the subject occurs as part of the
middle term.
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implies the attribute. So a triangle has an extensible base, which will produce
an external angle with the triangle equal to the sum of the two opposite
interior angles, and this enables us to demonstrate that the sum of the
triangle’s angles is the same as two right angles. But since no actual natural
thing is involved here (there are no actual, perfect triangles), and no natural
causation either, this falls short of scientific demonstration of the highest sort.
Thomas Aquinas and William Ockham, on the other hand, took it that
demonstratio potissima need not involve efficient causation or an actual
effect, but that it must involve strict necessity, not merely necessity ex
suppositione. In particular, a demonstration of an attribute that did not depend
on an accidental cause outside the subject, but arose entirely from the nature
of the subject, would qualify, since it would provide strict necessity.1 But is it
possible to argue from the nature of the subject alone to a non-essential
attribute? Aquinas suggests a way in which this might occur, assuming that a
substantial form may cause something, not formally, but efficiently. It seemed
to him one might know through the understanding what a substance causes
efficiently simply by examination of its abstracted concept, which, being the
same form as the substantial form in the reality, would reveal this about the
reality. So one might abstract the form of water, and then, once he saw the
form and the real nature of water clearly, he would see that water’s nature
caused it to be cold. Sometimes water is not cold, but this is against its nature,
and it will return to being cold once the fire, say, is removed from its vicinity,
due entirely to efficient causation on the part of its nature. Thomas allowed
demonstrations of this higher sort, resting on the nature of the subject alone
rather than deriving one accident from another, in the case of unified
substances and their operations, through a special sort of efficient causation
that came to be known among Thomists as emanatio.2 Through emanatio the
substantial form of fire produces heat in the fire. That heat belongs to fire is a
knowable first principle, as is the principle that what has heat is able to heat,
again through an examination of an abstracted concept. So it can be
demonstrated that fire is able to heat.
Ockham disagreed, arguing that no efficient cause can be known by the
intellect to produce its effect through the examination of concepts alone,
unless it be through examination of a complex concept involving both the
cause and the effect, which must come to be known independently of one
another. Even in that case we need to know that the complex concept actually
1.
2.

WILLIAM OCKHAM, Summa logicae, III-2, ch. 40, ed. by St. BROWN and G. GÁL, Opera
philosophica I, St. Bonaventure N.Y., The Franciscan Institute Publications ; J. Longeway,
op. cit., p. 212.
See, for instance, Francisco SUAREZ, Metaphysical Disputations, 18, “On efficient
causality”, Section 3, New Haven (Conn.) - London, Yale University Press, 1994.
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fits something, and this is only known through experience. Thus he denied
that an emanatio could be known through a concept abstracted from the
subject alone. That fire is hot by its nature could only be known through
experience of both fire and heat, and simple concepts of fire and heat were not
enough to ground such knowledge. One had to observe that God had arranged
the world so that fire is naturally hot. The heat in the fire is really distinct
from the fire, and so the real definition of fire can include no reference to it.
Fire could have been naturally cold, while still having the nature of fire, if had
God willed it that way. So this is not a matter of strict necessity, examination
of the real nature of fire alone will not reveal it is so, nor can a demonstration
be rooted in the real definition of fire. For that reason Ockham thought
demonstratio potissima occurred in the natural sciences only on rare
occasions, when strict necessity was involved, not just the necessity
established by God in the natural order.1 Moreover, he did not think that the
nature of the subject caused its primary attributes as a substantial form in the
case of mathematics2, either, but only that one could see that whatever has the
identifying features of the subject, if anything does, must have that attribute.
The subject in mathematics is identified by a description of it in terms of its
parts, for the subject, a triangle, for instance, is not anything defined by a
substantial form. The causal connection between subject and accident could
be seen through a demonstration, but only in the case of a complex cause,
from which a complex accident arises. Even in that case an additional
accident had to be assigned to the subject, an accident it would always have,
but arising from its relation to something external to it. Hence, in a triangle,
reference might be made to the extension of its base (which can always be
made) and the angle thereby produced. The attribute would belong to the
subject necessarily, as the syllogism would reveal, but not by exhibiting an
efficient cause.
Like Ockham, John Buridan argued that demonstration of the highest sort
was found chiefly in mathematics, and was responsible for the superior
certainty of mathematics. 3 Such demonstration, he held, required the

1.

2.
3.

For discussion and evidence of these assertions about Thomas and Albert, see J. LONGEWAY,
op. cit., p. 55-79. Passing on Ockham’s doctrine was John Buridan, who established his
views in the Scottish school of John Mair, of whom Coronel was a student at Paris
(Alexander BROADIE, The Circle of John Mair, Oxford, Clarendon Press, 1985). That one
can trace John Mair’s influence to the Scottish Enlightenment, see A. BROADIE, The
Tradition of Scottish Philosophy, Barnes & Noble Books, Savage, MD, 1990, p. 92).
WILLIAM OCKHAM, SL, III-2, ch. 40, J. LONGEWAY, op. cit., p. 213.
See Gyula KLIMA’S translation of and introduction to Buridan’s Summulae de dialectica,
Yale University Press, 2001, and Hubert HUBIEN (ed.), Iohannis Buridani Quaestiones in
duos Aristotelis libros Posteriorum Analyticorum, unpublished typescript [now: QAPost.],
q. 25.
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definition of the subject, although it also used the definition of the attribute,1
and was generally regarded as proceeding from formal causation, though in
fact no natural causation is involved other than the activity of the
demonstration itself in causing knowledge.2 This is because a natural cause is
always really distinct from the effect, and this is not the case in the formal
causation involved in mathematical demonstrations. In speaking of a formal
causation (rather than material) here Buridan seems to have in mind any
explanatory dependence on the definition expressing the essence. In the case
of a substance, this would mean the real definition expressing the essence of
the underlying reality, a substantial form, but Aristotle also speaks of the
definition of an accidental unity, such as a triangle. Ockham refers to such a
definition, which he identifies as a nominal definition, as a “description”. This
treatment of formal causation involves, as Biard suggests and Buridan
admits,3 an equivocation on “form”. But the sort of explanation that occurs
here does not fit in any clear way under any of the four Aristotelian causes,
and Buridan wants to put it somewhere.
Paolo Mancosu, in his Philosophy of Mathematics and Mathematical
Practice in the Seventeenth Century, 4 opens his consideration of the
1.
2.

3.

4.

Questiones in duos Aristotelis libros Posteriorum Analyticorum q. 7. Here he follows Albert
and Giles, and Coronel takes the same line.
Summulae, Treatise 8, 8.6, “On Mathematical Demonstrations”. For discussion, see Joël
BIARD, “John Buridan and the Mathematical Demonstration”, in Vesa HIRVONEN, Toivo J.
HOLOPAINEN and Miira TUOMINEN (eds), Mind and Modality. Studies in the History of
Philosophy in Honour of Simo Knuuttila, Leiden-Boston, Brill, 2006, p. 199-215.
J. BIARD, art. cit., p. 214. But one might note in Buridan’s defense that the example in
Physics II, 3 of a formal cause is not a substantial form, but the definition of the octave, i.e.
the relation 2:1. (I’m not sure what category an octave, a species of musical interval, or a
ratio, falls into, but it certainly is not a substance. Perhaps it is a relation or a quantity.) The
definition here is identified as the eidos or paradeigma (194 b 27-29). So perhaps it is not unAristotelian, even if it is metaphorical, to refer to formal cause, eidos, in mathematics.
Paolo MANCOSU, Philosophy of Mathematics and Mathematical Practice in the Seventeenth
Century, Oxford University Press, 1996, ch. 1. Mancosu uses Piccolomini as a jumping-off
place, and is satisfied to observe that his work is somehow rooted in the Aristotelian
tradition. See also MANCOSU’S earlier article, “Aristotelian Logic and Euclidean
mathematics: Seventeenth-century developments of the Questio de certitudine mathematicarum”, Studies in History of Philosophy of Science, 23 (1992), p. 241-265, and “On the status
of proofs by contradiction in the seventeenth century”, Synthese, 88 (1991), p. 15-41. A
number of good summaries of contributions to the discussion of Piccolomini’s thesis in the
16th century, with bibliographical information, have been provided by Giulio GIACOBBE: “Il
commentarium de certitudine mathematicarum disciplinarum di Alessandro Piccolomini”,
Physis XIV, 2 (1972), p. 162-193; “Francesco Barozzi e la Quaestio de certitudine
mathematicarum”, Physis XIV, 4 (1972), p. 357-374; “La riflessione metamatematica di
Pietro Catena”, Physis XV, 2 (1973), p. 178-196; “Epigoni nel seiciento della ‘Quaestio de
certitudine mathematicarum’: Giuseppe Biancani”, Physis XVIII, 1 (1976), p. 5-40; “Un
gesuita progressista nell ‘Quaestio de certitudine mathematicarum’ rinascementale: Benito
Peyrera”, Physis XIX, (1977), p. 51-86. See also J. BIARD, “La certitude des mathématiques
et ses fondements selon Piccolomini”, in Marie-François PIÉJUS, Michel PLAISANCE and
Matteo RESIDORI (eds), Alessandro Piccolomini (1508-1579), un siennois à la croisée des
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beginnings of modern philosophy of mathematics with observations on a
treatise by Alessandro Piccolomini (1508-1578) published in Padua in 1547,
A Commentary on the Certitude of the Mathematical Disciplines.1 Mancosu
says, “in this work Piccolomini challenged the traditional argument that
mathematical sciences possess the highest degree of certainty because they
make use of the highest type of demonstration, the potissima demonstration,
defined by him as that which gives at once the cause and the effect.” That is,
the potissima demonstration works from the causal connection between
subject and attribute in the conclusion, establishing that it is true universally
of whatever should happen to fall under its subject, but also provides proof
that the subject actually exists and the attribute posited of it actually belongs
to it. Piccolomini’s objection is chiefly that mathematics treats in no way of
causes, as the natural sciences do, and so cannot make use of a causal
demonstration at all to prove its propositions. This is rooted in the same
Averroist considerations 2 that motivated Albert the Great, with whom
Piccolomini is fundamentally in agreement (though he does not seem to know
he is).
It seems likely that Thomists, and/or Nominalists following William
Ockham and Buridan,3 are the source of the position Piccolomini attacks. My
own interest in the matter arose from my study of Coronel’s Commentary on
the Posterior Analytics, published in 1510 in Paris, during the last Nominalist
flourishing there in the beginning of the 16th century. It seemed to me
Piccolomini could have been aware of the view he attacks from Nominalist
sources, but I am not at all sure he was. He mentions Marsilius of Inghen, but
he also says he is opposing Albert the Great, with whom he seems to agree, so
it is clear that he has not really read some of the Scholastic authors he
mentions. But even if Piccolomini has only Thomists and other Realists in
mind, his treatise launched a series of discussions of the nature of
mathematical demonstration, and those who opposed him in these discussions
seem often to have been Nominalist, not Thomist, in their approach. In
particular, the views of the Nominalists coincide closely with, and are surely
the ultimate source of, the views of Isaac Barrow, who, in 1665 responded to
objections from Peyrera and Gassendi along Piccolomini’s lines in his

1.
2.
3.

genres et des savoirs, Actes du Colloque international (Paris, 23-25 septembre 2010), Paris,
Université Sorbonne Nouvelle Paris-3, 2012, p. 247-257.
Commentarium de certitudine mathematicarum disciplinarum, Venetiis, apud Traianum
Curtium, 1565. Note that this is a later Venetian edition, and is the one I indirectly consulted.
The first edition was in Padua in 1547.
AVERROËS, Epitome in libros logicae, In librum posteriorum, in Aristoteles opera cum
Averrois commentariis, vol. I, part II b, Venetiis apud Junctas, p. 52-62 ; see the end of the
first chapter of the Epitome of the First Book of the Posterior Analytics, p. 52F-53G.
For William of Ockham, see J. LONGEWAY, op. cit., p. 148-151. The central text is
chapter 40 of Summa Logicae, III-2, translated on p. 211-213.
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Lectures on Geometry.1 These views survived, though perhaps divorced to
some degree from the Ockhamist, Nominalist context in which they arose, to
contribute to thinking about mathematics in later centuries, then, and it is
interesting that they seem to have survived in particular in England, where,
under the hands of William of Ockham at Oxford, they first arose. It is more
than merely plausible that they ultimately lie behind the views of David Hume
on our knowledge of mathematics and natural laws.
Coronel’s View
More than half the dispute between Piccolomini and Coronel is over what
demonstratio potissima is. Piccolomini takes it that it is at the same time a
demonstration quia and a demonstration propter quid. His view comes from
Averroës, who in turn depends on Themistius, which Piccolomini doesn’t
mind admitting, and it takes some exegetical panache to find any evidence of
it at all in Aristotle.2 We shall look at it more closely in section II.
The Nominalist view is quite different. It makes a demonstratio potissima
nothing more than a proper, full-blooded demonstratio propter quid, and
holds that it is strictly impossible for a demonstration to be at once both quia
and propter quid.3 Piccolomini’s definition of demonstratio potissima, if it
had been presented to Coronel, could only have drawn the response that such
a thing is impossible, like a square triangle. Indeed, Coronel views
demonstration quia as something less than demonstration in the fullest sense,
precisely because it does not explain why the attribute inheres in the subject,
but only establishes, through a causal argument, that it does so. So we have
here conflicting accounts of demonstratio potissima and its connection to the
distinction between demonstration quia and propter quid, a distinction which,
unlike the notion of demonstratio potissima, is firmly rooted in Aristotle’s
text.
Coronel approaches the questions here through the question what it is for
the premises to convey (importare) the cause of the conclusion, that is, why
the conclusion is so.4 What is it that happens in a demonstration propter quid
that does not happen in demonstration quia?
When the premises and antecedent convey the effect and the conclusion
the cause, then it is demonstration quia. For example: If someone argues thus,
“this heat heats, therefore this heat is able to heat”, then there is a
1.
2.
3.
4.

See P. MANCOSU, Philosophy of Mathematics, ch. 1, p. 20-23 ; and id., “Aristotelian Logic
and Euclidean mathematics” for Barrow’s work. Barrow is responding in particular to
Peyrera, discussed in Giacobbe’s article referred to in note 3, p. 230.
Commentarium, opening of ch. 4.
Antonius CORONEL, In Posteriora Aristotelis Commentaria, 1510, fol. 24va.
A. CORONEL, In Post., ch. 2, q. 2, fol. 23vb.
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demonstration quia, for the antecedent conveys the effect and the consequent
the cause, since the antecedent conveys the function, and the consequent the
aptitude to that function. In the same way, if someone were to see an eclipse
of the moon, and argue thus, “there is an eclipse of the moon, therefore the
earth is interposed between the moon and sun”, then he would make a
demonstration quia.
Demonstration propter quid is two-fold. One is potissima, the other is not.
A demonstration potissima occurs when the premises convey the adequate
cause of the conclusion and the conclusion includes the middle term in the
way explained above.1 For example, someone might argue thus, “whenever
between a luminous body and one susceptible of illumination there is
interposed an opaque body, the body receptive of illumination does not
receive light because of this interposition. But the Sun is a luminous body and
the Moon susceptible to illumination, and between them the Earth is
interposed, which is an opaque body. Therefore the Moon fails to receive light
from the Sun because of the interposition of the Earth.”2 A demonstration
propter quid that is not potissima can occur in two ways: in one way when the
antecedent does not convey the adequate cause of the conclusion, and in
another way when, even though it conveys the adequate cause of the
conclusion, the conclusion does not include the middle term. An example of
the first: if it is argued thus, “the Earth is placed between the Sun and the
Moon, therefore the Moon is eclipsed.” That antecedent is not an adequate
cause of the consequent, and the reason is that the moon’s being eclipsed does
not arise solely from such an interposition, but also from this, that the opaque
body prevents the multiplication of the light. And consequently to have an
adequate cause of that conclusion, it is necessary to have the two premises
previously assumed. An example of the second: if it is argued thus, “every
rational animal is able to laugh, every human being is a rational animal,
therefore every human being is able to laugh.”3
Coronel holds that only an adequate cause will do for demonstratio
potissima, that is, a cause which is not only a necessary part of a sufficient
condition to produce the effect, but which contains in itself everything
1.
2.

3.

We will explain below.
Compare Ockham’s example in ch. 36, “When there is no opaque medium between the moon
and the sun, the moon will be illuminated by the Sun, but when the moon is in such a place,
there will be no opaque medium between the moon and the sun; therefore the moon is then
illuminated.” This is a good demonstration, Ockham says, though not of the highest sort, but
one cannot demonstrate that the moon is illuminable (or illuminated) without some “addition,
specification, modification or determination” such as is represented by the italicized phrase.
Moreover, note that the first premise with the determination here is known only through
sensory observation. (There could have been a second luminous body illuminating the moon
when the sun is not able to, but we know through experience that there is not.)
A. CORONEL, In Post., fol. 24va. As throughout, author’s translation.
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necessary to bring about the effect. A cause that is incompletely expressed
will do for mere propter quid demonstrations, and is most often the sort of
cause advanced in a demonstration. Very few demonstrations are potissime.
Note also that a demonstration from a natural science is given here as a
demonstratio potissima, though it seems that its second premise, “The Sun is
a luminous body and the Moon susceptible to illumination, and between them
the Earth is interposed, an opaque body”, could only be known through
experience. The conclusion is factual and knowable only through observation,
so one of the premises must be like that. The example is unusual for a
Nominalist, but it is parallel to mathematical examples inasmuch as it
identifies (natural) structures as causes of other (natural) structures. Ockham
never adapts the eclipse example from Aristotle to make a demonstration of
the highest sort in this way in the Summa Logicae, and he seems to be
concerned that the conclusion is not universal in form.1 But the case seems to
be meant seriously by Coronel, since the premises in fact necessitate the
conclusion, and so express its cause, even if there is some question if we
could ever come to know the second premise with certainty. The first premise,
“whenever between a luminous body and one susceptible of its illumination
there is interposed an opaque body, the body receptive of illumination does
not receive its light because of this interposition”, assuming that a nominal
definition of “opaque” is “blocks light”, does seem to be strictly necessary,
not dependent on God’s will, though it would depend on God whether there
were any opaque bodies or not, as is asserted in the second premise. To
establish that the second premise is knowable in this natural demonstration
would require establishing the possibility of rising from intuitive cognition to
certain knowledge (notitia, Coronel would say, not scientia) of natural laws.
But that issue may not much bother Coronel because his chief interest in a
demonstration propter quid is the causal nature, that is, the explanatory
function, of the premises in relation to the fact expressed in the conclusion. If
the explanation is conveyed to us, it is propter quid, and if it is not, for all the
certainty lent to the conclusion by the premises, it is only quia.
Why the requirement that the middle term be expressed in the conclusion
of the demonstration? The conclusion expresses a scientific understanding, for
a demonstration is a syllogistic argument that produces scientific under-

1.

The examples of demonstrations of the highest sort given by OCKHAM, Summa Logicae III-2,
ch. 40 do not include any such adaptation of the lunar eclipse example, though they do
include demonstrations that human beings can laugh, and that material things are
destructible, inasmuch as they have parts. Moreover, at the end of chapter 39 he makes the
remark that the examples given are for the sake of example, and that he does not claim they
are really demonstrations. Demonstrations are apparently hard to come by (outside of
mathematics, at least).
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standing.1 But a scientific understanding involves a knowledge of the cause
why the fact understood is the case.2 Therefore the conclusion will have to
express the explanation why it is the case. Now the explanation why the
conclusion is the case is always made clear in a definition, which occurs as
the middle term in the demonstration. In the argument at hand concerning the
ability to laugh, the conclusion would have to read “every human being is
able to laugh because it is a rational animal”. Only so does it express the
proper outcome of demonstration, scientific understanding, rather than mere
rational certainty about the fact, rooted, perhaps, in antecedent knowledge of
the cause.
In a demonstration, then, the premises express the cause of the conclusion
more clearly than the conclusion does, and in a demonstratio potissima the
conclusion also expresses that cause. So it seems that, in Coronel’s view, the
cause of the conclusion, that is the explanation why it is so, is expressed in a
mathematical demonstration, even if this explanation is not in terms of a
natural cause. We have seen that Buridan suggests formal cause is involved in
such demonstration, despite the fact that there is no involvement of any
substantial form here at all, on the ground that a definition of the subject (that
is, a description in terms of its parts) grounds the demonstration. Coronel
takes the same view.
Coronel says there are a number of ways in which the cause can be
expressed in a demonstration, which provides him with a classification of
demonstrations.
(1) The cause may be expressed more clearly in the premises because the
nominal definition of the attribute occurs as (or as part of) a middle term in
those premises. Following Ockham, Coronel assumes that an attribute can
only have a nominal definition. However, a nominal definition of the subject
cannot stand as the middle term of a demonstration, for a nominal definition
cannot be used to show any attribute of what it defines without begging the
question.3 A nominal definition is conventional, describing how we intend to
apply the term, rather than identifying an underlying, hidden essence for a
subject already picked out, as a real definition would. A real definition is
provided of something we have encountered in the world, and know to exist.
We then question what it is, and why it is the way it is, and the real definition
will answer. Nominal definitions do not have this explanatory power. For
instance, the nominal definition of “hot thing” will be “thing that has heat”,
but this cannot show us why hot things heat things, not even if we know that
heat heats things, any more than observing that “Cicero” and “Tully” name
1.
2.
3.

A. CORONEL, In Post., fol. 21rb, the opening of chapter 2.
A. CORONEL, In Post., fol. 24rb-va.
A. CORONEL, In Post., fol. 23vb-24ra, Prima propositio.
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the same thing can explain why Tully is an orator, even if we know Cicero is
one. A nominal definition can, however, occur in a genuine demonstration as
the definition of the attribute, and may explain why the attribute belongs to
the subject.
(2) It may be that the cause is expressed more clearly in the premises
because the real definition of the subject occurs as (or as part of) a middle
term in those premises.1 The real definition in this case must identify parts,
and since it is necessarily a real definition of a substantial unity, formal parts,
to explain why the conclusion is true. So a human being is a body together
with an intellect. Aquinas, of course, would deny that such a substantial unity
of different substantial forms is possible – there must, instead, be a single
substantial form with different functions. But Ockham was a Franciscan, and
would hold to the possibility of several distinct substantial forms joined in one
composite, natural unity. This would give an intermediate case between an
accidental unity, composed of parts accidentally joined together (an eclipse or
wagon), and a substantial unity. A human being is a natural unity, and not
accidental, but nonetheless has distinct parts. So at least some of a human
being’s attributes might depend on the relation between or presence of those
parts, just as the features of an eclipse depend on the relations between the
different objects that enter into the event. So the human being might be able to
laugh, because it can see the point of a joke through its intellect, and has a
body that can make the sound expressing that insight. Or it might be able to
understand, because it has an intellect. If, on the other hand, we are concerned
with the attributes of a natural object with a unified substantial form, even if
we have a real definition of it (not in terms of its parts, of course), we will not
be able to demonstrate from that definition what those attributes would be. So
rational beings are able to understand. This can be known to be the case, but it
is not known by demonstration, since we cannot draw such a conclusion from
a real definition of rational nature. Rationality is a simple nature, and that
anything that is rational can understand is perhaps a first principle, but it is not
demonstrable why it can understand from that simple nature. The attribute
does not follow on the nature necessarily, save in the order of nature actually
established by God, if it does so, for if the nature causes or produces the
attribute this is an action, and an act is really distinct from its cause. Not its
nature, but only God, can guarantee that a rational thing will, under the right
circumstances, understand. If we take the mere ability to be what follows
from the nature, so that rationality somehow produces the ability to
understand, then we either have a natural law dependent on God’s will, since
the cause is really distinct from its effect, so that rationality can produce
1.

A. CORONEL, In Post., fol. 23vb; fol. 24ra, Secunda propositio.

THE PLACE OF DEMONSTRATIO POTISSIMA…

understanding only because God decides it can, or we have a questionbegging understanding of the nature (we think of rationality as whatever is
responsible for the ability to understand, and have no independent knowledge
what it is in itself). In neither case is demonstration possible why things of
that nature perform such acts.1
(3) In a third way, one sentence is cause, that is, explanatory, of another if
it conveys some function which cannot occur without the other being true.2
Hence “the Sun shines” is the cause of “it’s daylight”. This applies in the
discussion of mathematical demonstrations. In effect, Coronel says he will
identify one sentence as revealing the causes of the other, explaining why it is
so, as long as the other follows necessarily from that sentence. In mathematical demonstrations, the premises are said to be the cause of the conclusion
because it follows, then, but more specifically, because “one extreme conveys
a quidditative or descriptive definition, and another extreme is presupposed
for this reason, that it agrees with some thing because it coincides with such a
definition”.3 Hence, every triangle has three angles equal to two right angles,
and the cause of this is a descriptive definition of triangle, that it is a figure
defined by three straight lines, it can be shown that whatever coincides with
this definition has three angles equal to two right angles, because it coincides
with the definition. This is a demonstration of the highest sort.
At the very end of his commentary, Coronel considers the question what
the middle term of a demonstration potissima is, the definition of the subject,
or the definition of attribute. This is a commonplace question in medieval
commentaries, and he feels required to give an opinion on it, but he has
already made his thought clear, if not under the form of that question, so is a
bit impatient about answering it.
It is doubted last whether in demonstration of the highest sort the middle term
ought to be the definition of the subject or of the attribute. It is answered that
concerning this question there have been many opinions, some holding the first
alternative and some the second. I hold that the middle term must embrace
both. The reason is that it does not only suffice to show that some subject has
an aptitude for something on its part, so that it can agree with it, but it is also
needed that the other has an aptitude by which it can agree with such a subject.
4
Consequently, it is necessary that the middle of demonstration include both.

From each definition an aptitude (to belong to the subject, to have the
attribute) is deduced, and we need to demonstrate both aptitudes. So the
middle term of a demonstration must include both. It is not identical to either.
1.
2.
3.
4.

W. OCKHAM, Summa Logicae, III-2, ch. 35.
A. CORONEL, In Post., fol. 24ra, Quinta propositio.
A. CORONEL, In Post., fol. 24ra-b, Sexta propositio.
A. CORONEL, In Post., fol. 66va-b.
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In the natural demonstration what needs to be discovered is above all the real
structure of (or producing) the observed attribute, and the relevant points
about the nature of the subject will then become clear in a case like that of the
eclipse. In a more difficult case (what is the cause of the cohesion of earth
with itself?), perhaps we would despair, for however much we say by way of
analyzing the attribute (cohesion) it seems impossible to see how it should
arise from any observable facts about the subject. We are dealing here with
hidden natures. But whatever sort of thing they are, we can say this, they will
be complex, so that we can deduce that the complexity in cohesion follows
from them. Or else we shall have to say that the thing is indemonstrable and
so scientifically unknowable, though we can say that God has willed that earth
cohere, and we might know God’s will through observation of what actually
occurs, and we might construct a demonstration propter quid, but not
potissima, relying on our knowledge of God’s will through observation in one
of the premises. The real definition of a unified substantial form will be of no
help to us. In the mathematical case, we can provide a (descriptive, nominal)
definition of the subject (the only sort available), and hope to deduce the
attribute from that, once we get clear in our minds just what the attribute is,
but only by working from a more primitive attribute we know to belong to the
subject only through an indemonstrable first principle. Thus we see that a
triangle is a figure composed of three straight lines meeting at three points, we
see that the triangle could, therefore, be subject to having its base extended,
and a line parallel to the opposite side through the end point of the base
produced, and once we see what it is for three angles to be equal to two right
angles, we can then see, with the aid of a couple of demonstrative syllogisms,
that the interior angles of a triangle will be equal to two right angles.1 We
don’t need to rely on experience of God’s will to see why the subject is
susceptible to the attribute, we can see it through the understanding alone. No
1.

This analysis is laid out in detail in Giles of Rome, and the position of Ockham, Buridan, and
the Nominalists on the nature of the demonstration involved does not differ from Giles and
Albertus Magnus. In particular, the Nominalists do not imagine that the primary attributes of
a mathematical subject can be deduced from the subject’s definition, but only that it can be
seen from the subject’s definition that it is susceptible to those primary attributes, and that the
secondary attributes follow from the primary attribute’s definition together with the
definition of the subject. Coronel is careful to restrict himself to those commitments. This
point was made clear to me only through discussion with Joël Biard. The fact that we can see
that the primary attribute belongs to the subject, given that it involves a relation to something
extrinsic to it, must, however, depend on the fact that the subject, triangle, say, necessarily
stands in a certain relation to other things, due to the necessity of its being found in space.
Perhaps the spatiality of a triangle only implies certain possible constructions, so the
possibility of extending the base, say, but there is apparently, nonetheless, something about
triangles necessarily true of them, their spatiality, which is not expressed in the definition.
This is presumably why Giles of Rome took it that one can only demonstrate that one
attribute follows on another, since no attribute follows strictly on the definition of the subject.
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observation is involved here, we do not depend on intuitive cognition, but
work purely from our concepts. For this reason, it is plausible to say that
Mathematics is more friendly than natural science to demonstration of the
highest sort. Mathematics, perhaps, abstracts formal structure from matter
(not mere structure but the constitutive structures of the subject and attribute
it discusses, which are accidents, of course), and for that reason it allows
demonstrations of the highest sort from purely self-evident principles. To
allow such demonstration is to allow demonstration with strict necessity, and
so the strict necessity of mathematical conclusions is explained.
Piccolomini’s View
The views of our Nominalist being clear, let us turn to Piccolomini. What is
his view of the highest sort of demonstration? The definition introduced is the
definition of the attribute, precisely because what is to be established is that
the attribute really and actually belongs to the subject. So the definition of the
attribute must be accompanied by a condition external to the subject’s nature
that activates the capacity expressed in the attribute. A demonstration of the
possession of the capacity alone is not to be accounted a demonstration of the
highest sort at all, for it is not a demonstration quia, but only a demonstration
propter quid. This is at least very close to the view of Albert the Great.
In explanation of his position in chapter 4 of the treatise, Piccolomini says,
we find three sorts of demonstration in Aristotle, which he carefully weighs in
Posterior Analytics I, one they call demonstration “that it is the case”, or of
being alone, the second, they call demonstration “why”, or of the cause alone,
and the third as it were composed from these, which at the same time provides
both that it is so and why, we name demonstration of the highest kind […]. We
say that besides the fact that Aristotle implies this in the Posterior Analytics, in
several places, and especially in chapter 2, book II, Averroës still more openly,
explaining it in clear words, asserts it in the large commentary on Posterior
Analytics I, 95, that there are three, the aforesaid species of demonstration. He
repeated this in De Caelo II, 35. There Averroës says that every demonstration
proceeds from what is better known to what is more hidden. If, then, the cause
was better known afterwards, the demonstration will be that it is the case, and
if before, it will be absolute demonstration, which is said from the cause and
being. But if the cause of the reality was more obscure than its being, it will be
a demonstration why alone. And Themistius says also on Posterior Analytics
II, 2, that demonstration of the highest sort is of such a nature that it examines
1
in common and sums up both cognitions.

Here’s how this cashes out: A demonstration quia will begin from a known
effect, and a hidden cause. So it might be known that the moon is eclipsed,
1.

A. PICCOLOMINI, Commentarium, f. 79r-v.

235

236

JOHN LONGEWAY

but not that the Earth is between it and the Sun, and it is argued that since the
Moon is eclipsed, the Earth is between it and the Sun. The hidden cause has
been revealed from the known effect, by considering what the cause of such
an effect could be. A demonstration propter quid alone will proceed from a
known cause to a hidden effect. So I might calculate the position of the Earth,
Sun and Moon, and conclude that right now an eclipse must be happening,
and then step outside my study to observe if in fact it is. I know it from the
demonstration, after I make the demonstration. Demonstration of the highest
sort will argue from the cause to the effect, but the effect will be known
beforehand. So imagine that I am standing outside the situation, observing the
Earth from a spaceship moving between the Sun and the Moon. I can observe
the cause to be in place, and the effect actually produced, at the same time,
and moreover, I see why this is happening, I don’t deduce it, nor do I deduce
from the fact that its cause must be present that it must be happening. Rather,
I see the whole affair in a single glance. Now in this case, how can the cause
be said to be better known than the effect? It is not better known to us, for we
see it all at once, but it is better known inasmuch as it is by nature prior to the
effect, so that the effect could be deduced from it. So it is natural, in stating
the situation observed, to describe it as a situation in which one is entitled to
an inference from the cause to the effect, even if one does not need such an
inference to know the effect.
Now the situation here came to the notice of historians of the philosophy
of science some time ago in connection with the work of Zabarella, who
introduced the notion of “regressus” in connection with some of these cases.
His concern was perhaps most fundamentally this, how exactly does the
demonstration of the highest sort work? We don’t really seem to come to
know anything in them, since the conclusion was just as well known to us as
the premises from the beginning. Instead of the moon’s eclipse, he considers,
as does Piccolomini here, the demonstration in Physics VIII of the unmoved
mover. Piccolomini says:
Averroës still says on Physics VIII, 90 that when these two demonstrations are
joined at the same time, there will be a scientific knowledge more solid than if
it were obtained from either alone. And so Averroës asserted there that
Aristotle, for the sake of a firmer teaching about the eternal first mover, joined
both processes in Physics VIII. After he had demonstrated the eternal mover in
moving, not as moved, from the motion itself as an effect, then, as it were
1
2
regressing, from the eternal mover he concluded the eternal moved.

1.
2.

A. PICCOLOMINI rejects the regress account later defended by Zabarella in his Opera Logica
(1578), on the ground that it seems to say nothing, or at least nothing coherent.
A. PICCOLOMINI, f. 80r.
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The demonstration is parallel to our case with the Moon’s eclipse. One might
argue to the unmoved mover in a demonstration quia from its effect, the
observed motions of the spheres. Or one might argue from the unmoved
mover to the motions of the spheres, and so discover that they move, and this
would be a demonstration propter quid. One in fact does the latter, but does it
after he has already come to know that there is an unmoved mover through a
demonstration quia. Why bother to perform this “regress” after the
demonstration quia? Don’t we already know everything there is to know?
Well, Piccolomini has no problem getting rid of talk of a regress here, and he
does not think that what happens is the production of a new demonstration,
for us, at least. We either know both cause and effect, and so are in no
position to learn anything new, or we know at first only what the senses tell
us, that is, the effect, and so make a demonstration quia. But, considered from
the point of view of the nature of things the unmoved mover is in fact prior to
the motion of the spheres, and this is brought to our attention when we make
the potissima demonstration. Already aware of the existence of the unmoved
mover, we take note of its causal priority (of the fact that we can infer
movement in the spheres from the unmoved mover). This, then, gives a
sufficient explanation of the rather mysterious demonstration potissima,
which would seem to demonstrate to us what we already know, and moreover,
to do so in terms of what we learn from this thing that we already know in a
demonstration quia.
Thus, at the end of chapter 4,1 Piccolomini tells us that demonstration quia
and propter quid are “peripatetic”, that is, it actually gets us somewhere, to a
new conclusion we had not known before, as walking about will get us to a
new place. (It is also the sort of demonstration most often produced by
Aristotle, of course. This is clever Humanistic word-play.) Demonstration
potissima does not get us anywhere, but it does something for us, it makes our
knowledge somehow clearer by indicating the real causal order to us. It is
easy to see, then, why there are no demonstrations of the highest sort in
mathematics. One cannot have demonstratio potissima unless there is a causal
order to clarify. The necessity of demonstratio potissima, then, is not the
source of the necessity or certainty of mathematical conclusions.
Finally, then, we might ask this: What is it that is chiefly to be desired in a
demonstration? Is it insight into causal connections? This is the driving vision
in Piccolomini’s discussion. Or is it the development of a deductive structure
for our knowledge, working from first principles via necessary arguments to
theorems explaining why various attributes belong to the subjects they do?
That is one driving vision behind Coronel, Buridan and Ockham’s discussion.
1.

A. PICCOLOMINI, ff. 80v-81r.
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But the driving vision of Piccolonimi is there too for the Nominalists, if we
allow that a sort of causation, formal, is to be found in those necessary
entailments in our science. Mathematical insight is also insight into what
causes/produces/results in what, and parallel enough to natural causal insight,
and involved enough in it in practical cases, so that it ought to be recognized
as such. Indeed, since we can understand conceptual/mathematical necessity,
which is not rooted in God’s arbitrary power, rather than merely grasping that
it is present, here we can get a real understanding of the causal connections
we are dealing with.
Or we might approach it in a somewhat different way, still true to
Piccolomini’s intentions. Piccolomini argues that the definition that occurs in
demonstration potissima will be the definition of the attribute, which makes
the cause of the attribute clear. This is the point of Posterior Analytics II, 810. Once we see what the attribute really is, what an eclipse is, we see the
cause of it, for we see that an eclipse, for instance, is the screening of the Sun
by the Earth, darkening the Moon. Piccolomini thinks that natural causes
always work in this way, so that coming to understand or see a causal process
can always be regarded as a matter of coming to understand what the attribute
really is that it produces in the underlying subject of the process. But this
would have no place in mathematics. This means, moreover, that the
definition sought is a nominal definition, not a real definition expressing the
underlying essence of a thing. But that it is nominal does not mean that we
necessarily know what it is as long as we know the meaning of the name of
the attribute defined. We might not know what a lunar eclipse is, or
mistakenly think it to be the turning of the shining face of the moon away
from us. What we do know, and what determines the rest in the end, is the
phenomenon to be explained, the darkening of the moon. That identifies the
natural occurrence of which we speak, and it does so by convention. “Eclipse”
means the darkening of a thing ordinarily illuminated, and it means this by
human convention. Of course, that an eclipse is the interposition of the Earth
is due to the fact that this is the cause of the Moon’s darkening, and that is not
a matter of human conventional assignment of causes or some such thing, but
what that means is that we have picked something out with the conventional
meaning of the term, and what we have picked out, the darkening of the
Moon, turns out to be identical to the interposition of the Earth. We are
speaking of an individual, existing, observable thing, and just as Margaret
may surprise us by being identical to a fine clarinettist, so the Moon’s eclipse
might surprise us by turning out to be identical to the interposition of the
Earth.
And what of mathematics? Well, do we actually pick out and talk about
particular individuals in mathematics that might surprise us in this way?
Nothing in mathematics has any attributes that are accidental to it. The

THE PLACE OF DEMONSTRATIO POTISSIMA…

attributes all follow necessarily from the definitions of the subject, or of other
attributes (presupposing its subject), and can be seen to do so. So the
illumination peculiar to a demonstration of the highest sort, the surprise that
that is the cause of the phenomenon, has no place in mathematics.
The Nature of the Disagreement
The disagreement of Piccolomini and Coronel, so far, seems to be a
disagreement over words. And since the words involved, “demonstratio
potissima”, do not even occur in Aristotle, it does not even seem to be a
disagreement over the interpretation of the Master, or over Averroës, either,
since Coronel takes no note of Averroës. Still, mathematicians were
concerned, it seems, to preserve the honor of their field by holding that it did
involve demonstratio potissima. Was that only because they liked the
honorific term, or might figures such as Isaac Barrow, who took the
Nominalist side of the dispute, have been concerned with something of more
substance? To understand the rest of the dispute, we must now turn to
Piccolomini and the Nominalists on the nature of mathematical demonstration. They agreed that mathematical demonstration did not involve efficient
cause, and that it did involve the “definition” of the attribute, which occurred
as middle term, and the subject. Did they really disagree over the source of its
certainty? Here is Piccolomini’s discussion of that matter.
We grant, then, the first order of certitude to the mathematical disciplines, but
we deny that the cause of this is rightly assigned by the Latins. What, then,
will be the true cause of this certitude? That which Aristotle placed in
Ethics VI and Metaphysics VII, and which the Greek authors corroborate and
confirm. Aristotle, then, asking in the Ethics why children cannot be made
prudent and wise in the natural sciences, but can in the mathematical sciences,
immediately assigns this cause, because mathematics is from extraction (ex ab
1
extractione), but the principles of the other faculties are taken from
experience. Children are not experienced, but are ideally suited to abstraction
(abstrahendum) […]. Since, then, natural principles and their natural realities,
and even metaphysics, is from effects, they are cognized by a long experience
perceived through the senses, and this needs a long time, and a great deal of
labor, and assiduous observation, so it is not to be marveled if they deny that
children have attained it, for of course they cannot be experienced, because of
their age. But mathematical matters, since they are from extraction (ex ab
extractione), offer themselves to us wholly and from the depths of our senses,
1.

It is hard to be sure, but ex ab extractione seems to be synonymous with ex abstractione. Is
extraction some process other than abstraction, perhaps limited to the faculty of imagination?
Piccolomini does not speak of children extracting, but of their abstracting, so I doubt he
intends this. Indeed, his argument seems to be that abstraction of hidden causes and essence
from experience is more difficult than abstraction of quantities, which are not hidden, but
displayed to us openly in the sensory images, which seems to require abstraction be the same
process in both cases.
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and are in themselves entirely clear. And not only the attributes, but even the
forms that are subjects of these, they treat most clearly with our senses, since
these are all quantities. But quantity is of all that is sensed the most sensed
[…]. But natural realities, even though they offer their functions to our senses,
still they hold immersed in the hidden lap of nature their last differences, that
is, the forms and substances themselves, from which attributes and even
actions flow most secretly in the depths, nor scarcely by long and assiduous
observation and experience, are they lit up somewhat through our
understanding. Therefore it is clear from what Aristotle says what the cause of
the certainty of mathematics is […]. This same thing Aristotle confirms in
Metaphysics VII 37, saying that therefore natural realities cannot be abstracted,
like mathematical things, because they have a determinate matter, matter that
is such, and actuated by such a form, and limited […]. Therefore mathematical
realities, since they are abstractable, as we have said, do not lay claim to any
definite matter […] the realities which are determined to no actual matter, but
denuded of matter, are coeternal, will be maximally abstractible, and it is
easily known about them, certain and obvious. Therefore quantity, because it is
a common sensible, is limited to no matter, and therefore has nothing arcane or
1
hidden, and it is all explicit and obvious to us.

Even a child (albeit a brilliant child) can see the necessary principles that are
true in mathematics, because mathematical principles, dealing purely with
what is abstracted from the image itself, are in themselves clear to the
understanding. The explanation is entirely negative. It is easy to see
mathematical truths, since it doesn’t require empirical investigation. There is
no positive account at all how mathematical principles are seen to be true,
other than the remark that they are clear in themselves from images. To
compare then to Piccolomini we must ask how the Nominalists take it the first
principles of mathematics are known. In the common example of Euclid’s
proof that a triangle’s angles are equal to right angles, the first principle in
question is that the line composing a triangle can be extended beyond the
point of intersection with another line composing the triangle. Piccolomini,
who reminds us of Kant, perhaps, claims that we can see this through a very
easy kind of abstraction, since we can see the triangle, as it were, and it is not
hidden as the nature of fire, for example, is. In the places I have looked, little
more is present in the Nominalists, except that they staunchly refuse to offer
even this much. It is self-evidently necessary, that is, it can be understood to
be so from the knowledge of the concepts involved alone, and does not, it
seems, depend on God’s will, and so is not known through experience, not
even a sort of bastard visual experience of images, but through concepts. This
reminds us of the notion that such truths are analytic, that the one concept is
somehow included in the other, and it is through the inspection of concepts,
not figures, that we know first principles in mathematics.
1.

A. PICCOLOMINI, Commentarium, ch. 12, ff. 106v-107v.
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What of mathematical reasoning? How do we see what follows from the
principles? Piccolomini acknowledges that resolution and analysis occurs in
mathematical reasoning, but he does not think this is in any essential way like
the regressus he has observed in natural reasoning involving causes.
But concerning resolution and composition in mathematics, I judge it is to be
settled in such a way that whenever we reason by descent from first axioms,
then with many constructed demonstrations, we conclude at last what we
intend, we proceed then by compounding. Euclid often proceeds in this way. I
say “often” because sometimes he used deduction to the impossible […]. But
since we want to make a judgment concerning this sort of compositive process,
then regressing from the final conclusion, through the premises and the
premises of the premises, at the last ascending to the first principles, we are
said to resolve. By this resolution we distinguish whether the conclusion was
1
composed in the first place through true and proper premises.

Note, we do not take note, perhaps with surprise, of the true causal
connection, since, of course, there is none. In this process construction plays
the important role, and the regress back to principles is simply the necessary
analysis of the structure if we are to put it together ourselves. What occurs, it
seems, is not penetrating insight into, say, concepts and their contents, but
rather the construction of a proof, which is reduced here to construction of an
appropriate figure. But whether the figure is to be constructed, or is already in
our possession, it is examination of the figure that leads to understanding.
Geometry, as one first enters it, assumes principles, namely axioms,
definitions, and postulates. Then, if we need a construction problem in a
theorem, that is placed next. For in this (Proclus tells us) a problem differs
from a theorem, because a problem is that in which something that at first is
not, is proposed to be discovered and constructed. A theorem is that in which it
is demonstrated that something is the case or is not in an already established
figure. From this it follows that problems are proposed for the sake of the
constructions of theorems, for never in theorems are problems introduced,
2
except in their constructions, as occurs even in the postulates.

The deductive steps, then, are parallel to the steps of a construction, and are
guaranteed because we see that those are admissible steps, from direct
intuitive inspection of the images involved. The assumption is made here that
the images made or constructed by us in mathematics are guaranteed to
represent possible real things. If an image cannot be constructed, it is
impossible, as are the quantitative and figurative features that make the image
impossible to construct. One might ask how it is that we are guaranteed never
1.
2.

A. PICCOLOMINI, Commentarium, ch. 10, f. 98vr.
A. PICCOLOMINI, Commentarium, ch. 9, f. 97v.
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to miscarry in our constructions. Since Piccolomini does not tell us, we should
no doubt assume that if you can draw it (or imagine it?), it is possible, because
here we are working entirely with the abstract and experience is not
necessary. We can imagine what we want, and since mathematics concerns
the abstract, imagined thing, we need not worry that a wild imagination may
somehow carry us to error. If we must identify something difficult it will not
be seeing the truth of first principles, nor seeing the validity of the logical
arguments involved, since those are never more complicated than a series of
syllogisms, but rather discovering the necessary construction. This will be
equivalent to discovering the necessary arguments leading from the principles
to the theorem to be proved.
So the Nominalists hold that the structural relations we know in
mathematics are discovered through an examination of concepts, and
Piccolomini, that they are known through a kind of pure visual apperception.
Neither seems to provide arguments against the view of the other, but perhaps
we could say that the issue rests on whether one discovers conceptual
connections in mathematics through abstraction from perceptions of visual
figures, or, instead, perception of the figure in any helpful sense requires not
only the senses but the identification of the figure as an exemplification of a
concept. Beyond that, Coronel holds the mathematician points out the
structures involved in the presence of the subject and the attribute, and
deduces the one from the other, and since the deduction can be made, the one
explains or causes the other, formally, in some extended sense, not because
natural causation, or one of the four Aristotelian causes understood as such,
enters into the matter. Piccolomini refuses to identify the structural
connections as causal, but that is, it seems, no more than a verbal disagreement. As for the central question, whether demonstration potissima figures in
mathematics, and explains its certainty, to the extent that it is not merely
verbal, our discussion has already covered, it seems, everything substantive in
the question.

Appendix

Simon of Faversham,
Quaestiones super libro Posteriorum
Quaestiones veteres super libro Posteriorum
M = Ambrosiana C. 161 Inf.,
O = Merton College, Coxe 292,
K = Kassell, Murhardsche Bibliothek der Stadt Kassel und Landesbibliothek,
2o Ms. Phys. 11.
Proemium: Sicut dicit Philosophus in X Ethicorum, talis vita quae vacat
contemplationi veritatis... (M: 79va O: 138ra K: 78ra)
Quaestio 1: Utrum logicus
(M: 79va O: 138ra K: 78ra)

possit

docere

artem

demonstrandi.

Quaestio 2: Utrum aliquis possit invenire vel acquirere de novo artem
demonstrandi. (M: 80ra O: 138va K: 78va)
Quaestio 3: Utrum cognitio sensitiva sit certior cognitione intellectiva.
(M: 80va O: 138vb K: 78vb) See Posterior Analytics I, 1, 71a1 ff.
Quaestio 4: Utrum cognitio principiorum primorum sit nobis innata aut
acquisitiva. (M: 81ra O: 139rb K: 79rb)
Quaestio 5: Utrum sint tria praecognita. (M: 81ra O: 139rb K: 79va)
See Posterior Analytics I, 1, 71a11 ff.
Quaestio 6: Utrum de passione oporteat praecognoscere quia est.
(M: 81va O: 139va K: 79vb) See Posterior Analytics I, 1, 71a19 ff.
Quaestio 7: Utrum de subiecto oporteat praecognoscere
(M: 81va O: 139vb K: 80ra) See Posterior Analytics I, 1, 71a26 ff.

si

est.

Quaestio 8: Utrum aliquis possit cognoscere principia et ignorare
conclusionem. (M: 81vb O: 40ra K: 80rb) See Posterior Analytics I, 1,
71a18 ff.
Quaestio 9: Utrum addiscens aliquam conclusionem prius scivit eam aut non.
(M: 82ra O: 140ra K: 80va) See Posterior Analytics I, 1, 71a24 ff.
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Quaestio 10: Utrum primae dignitates ingrediantur demonstrationem de
primo. (M: 82va O: 140vb K: 80vb) See Posterior Analytics I, 2, 71b9 ff.
Quaestio 11: Utrum primae dignitates ingrediantur demonstrationem.
(M: 83ra O: 141ra K: 81rb) See Posterior Analytics I, 2, 71b27 ff.
Quaestio 12: Utrum contingat scire non entia. (M: 83ra O: 141rb K: 82ra)
See Posterior Analytics I, 2, 79b9 ff.
Quaestio 13: Utrum demonstratio sit ex prioribus et notioribus. (M: 83rb
O: 141va K: 82rb) See Posterior Analytics I, 2, 71b29-30.
Quaestio 14: Utrum universale sit prius secundum naturam an singulare.
(M: 83va O: 141vb K: 82va) See Posterior Analytics I, 2, 71b35 ff.
Quaestio 15: Utrum primorum principiorum sit scientia. (M: 84ra O: 142ra
K: 83rb) See Posterior Analytics I, 2, 72a25 ff.
Quaestio 16: Utrum principia sint certiora et veriora conclusionibus.
(M: 84va O: 142va K: 83va) See Posterior Analytics I, 2, 72a27 ff.
Quaestio 17: Utrum contingat aliquid scire. (M: 84va O: 142vb K: 83vb)
See Posterior Analytics I, 3, 72b5 ff.
Quaestio 18: Utrum scientia possit generari in aliquo per solam inventionem
absque doctore. (M: 85rb O: 143rb K: 84va) See Posterior Analytics I, 3,
72b17 ff.
Quaestio 19: Utrum scire insit homini a natura.
K: 84vb) See Posterior Analytics I, 3, 72b17 ff.

(M: 85va

O: 143vb

Quaestio 20: Utrum contingat circulo demonstrare. (M: 85vb O: 144ra
K: 85ra) See Posterior Analytics I, 3, 72b15 ff. and 72b25 ff.
Quaestio 21: Utrum terminus communis per unam rationem dicatur de
suppositis praesentibus, praeteritis et futuris. (M: 86ra O: 144rb K: 85rb)
See Posterior Analytics I, 4, 73a27 ff. and 74b5 ff.
Quaestio 22: Utrum in universali affirmativa terminus solum distribuatur pro
his quibus convenit forma termini. (M: 87va O: 145va K: 86va)
See Posterior Analytics I, 4, 73a27 ff.
Quaestio 23: Utrum sint tantum quattuor modi eius quod est per se.
(M: 87vb O: 145vb K: 86vb) See Posterior Analytics I, 4, 73a35-b24 for
this and Questions 24-36.
Quaestio 24: Utrum esse in effectu praedicetur de aliquo per se primo modo
dicendi per se. (M: 88ra O: 146ra K: 87ra)
Quaestio 25: Utrum definitio per se praedicetur de definito.
O: 146rb K: 87rb)

(M: 88rb
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Quaestio 26: Utrum haec sit per se primo modo, “Socrates est homo.”
(M: 88va O: 146va K: 87va)
Quaestio 27: Utrum ista sit per se vera, “Homo est animal,” nullo homine
existente. (M: 89ra O: 147ra K: 88ra)
Quaestio 28: Utrum ad perseitatem propositionis requiratur non solum
identitas rei sed rationis, ita quod res in re et ratio in ratione includatur.
(M: 89va O: 147rb K: 88rb)
Quaestio 29: Utrum accidens proprium habeat definiri per suum subiectum.
(M: 89vb O: 147vb K: 88vb)
Quaestio 30: Utrum unum accidens possit praedicari de alio accidente
secundo modo dicendi per se. (M: 90ra O: 147vb K: 89ra)
Quaestio 31: Utrum aliquod accidens per se insit subiecto.
O: 148ra K: 89rb)

(M: 90rb

Quaestio 32: Utrum hoc sit per se secundo modo, “Linea est recta.”
(M: 90va O: 148rb K: 89va)
Quaestio 33: Utrum aliquod accidens sit ens per se tertio modo. (M: 90vb
O: 148va K: 89vb)
Quaestio 34: Utrum secundae substantiae sint entes per se, quia Philosophus
satis facit mentionem de prima substantia. (M: 91ra O: 148vb K: 90ra)
Quaestio 35: Utrum tertius modus sit modus essendi aut modus inhaerendi.
(M: 91rb O: 149ra K: 90va)
Quaestio 36: Utrum subiectum sit causa efficiens respectu suae propriae
passionis. (M: 91va O: 149rb K: 90vb)
Quaestio 37: Utrum universale sit conditio subiecti vel praedicati. (M: 92ra
O: 149va K: 91rb) See Posterior Analytics I, 4, 73b25-74a3.
Quaestio 38: Utrum accidens quod universaliter et primo inest subiecto possit
demonstrari de subiecto. (M: 92rb O: 149vb K: 91va) See Posterior
Analytics I, 4, 73b25-74a3.
Quaestio 39: Utrum unum et idem, puta una et eadem species passionis,
possit primo inesse diversis. (M: 92va O: 150ra K: 91vb) See Posterior
Analytics I, 4, 73b25-74a3.
Quaestio 40: Utrum cognoscens particulare cognoscat universale. (M: 92vb
O: 150rb K: 92ra) See Posterior Analytics I, 5, 74a33 ff.
Quaestio 41: Utrum demonstratio possit descendere de genere in genus.
(M: 93rb O: 150vb K: 92vb) See Posterior Analytics I, 7, 75a38 ff.
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Quaestio 42: Utrum medium et extrema oporteat esse in eodem genere.
(M: 93va O: 151ra K: 92vb)
Quaestio 43: Utrum singularium sit scientia et definitio. (M: 93vb O: 151rb
K: 93ra) See Posterior Analytics I, 8, 75b22 ff.
Quaestio 44: Utrum intellectus possit intelligere singulare.
O: 151va K: 93rb)

(M: 94ra

Quaestio 45: Utrum prima principia possint demonstrari. (M: 94va O: 152ra
K: 93vb) See Posterior Analytics I, 9, 75b37 ff.
Quaestio 46: Utrum logica possit demonstrare principia aliarum scientiarum.
(M: 94vb O: 152rb K: 94ra)
Quaestio 47: Utrum eadem scientia sciamus aliquid et sciamus nos scire illud.
(M: 95ra O: 152va K: 94rb) See Posterior Analytics I, 9, 76a26 ff.
Quaestio 48: Utrum scientia particularis possit appropriare principia
communia. (M: 95rb O: 153ra K: 94vb) See Posterior Analytics I, 10,
76a37 ff.
Quaestio 49: Utrum definitio significet esse vel non esse.
O: 153rb K: 95ra) See Posterior Analytics I, 10, 76b24 ff.

(M: 95vb

Quaestio 50: Utrum suppositio sit propositio per se nota circa quam non
contingat errare. (M: 96ra O: 153va K: 95rb)
Quaestio 51: Utrum geometria in suis suppositionibus accipiat falsum.
(M: 96ra O: 153vb K: 95vb) See Posterior Analytics I, 10, 76b40 ff.
Quaestio 52: Utrum aliqua negativa sit immediata. (M: 96rb O: 153vb
K: 95vb) See Posterior Analytics I, 15, 79a34 ff.
Quaestio 53: Utrum demonstratio quia sit demonstratio simpliciter.
(M: 96vb O: 154ra K: 95vb)
Quaestio 54: Utrum unitas scientiae sumatur ex unitate obiecti sive subiecti.
(M: 97ra O: 154va K: 96va) See Posterior Analytics I, 13, 78a23 ff.
Quaestio 55: Utrum ignorantia generetur per syllogismum (M: 97rb
O: 154vb K: 96vb) See Posterior Analytics I, 16, 79b23 ff.
Quaestio 56: Utrum quaestiones sint quattuor. (M: 97rb O: 155ra K: 96vb)
See Posterior Analytics II, 1, 89b23 ff.
Quaestio 57: Utrum quaestiones sint reducibiles ad se invicem. (M: 97vb
O: 155rb K: 97rb)
Quaestio 58: Utrum quaestio si est sit quaestio medii. (M: 98rb O: 155va
K: 97va) See Posterior Analytics II, 2, 89b36 ff.
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Quaestio 59: Utrum eiusdem possit esse definitio et demonstratio. (M: 98rb
O: 155vb K: 97vb) See Posterior Analytics II, 3, 90b2 ff.
Quaestio 60: Utrum quod quid est possit demonstrari ita quod modus
deveniendi in quod quid est sit demonstratio. (M: 98va O: 156ra K: 98ra)
See Posterior Analytics II 4, 91a12 ff and II 3, 90b30 ff.
Quaestio 61: Utrum quod quid est possit demonstrari vel ostendi via divisiva.
(M: 98vb O: 156rb K: 98va) See Posterior Analytics II, 5, 91b12 ff.
Quaestio 62: Utrum contingat demonstrare per causam materialem. (M: 99ra
O: 156va K: 98vb) See Posterior Analytics II, 11, 94a20-35.

Quaestiones novae super libro Posteriorum
(edited from Ambrosiana C. 161 Inf.)
Quaestio 1: Utrum ista propositio sit vera, “Omnis doctrina et omnis
disciplina” etc. (M: 99rb) See Posterior Analytics I, 1, 71a1 ff.
Quaestio 2: Utrum de demonstratione possit esse scientia. (M: 99rb)
Quaestio 3: Utrum tantum duae sint praecognitiones secundum quod dicit,
scilicet quid est et quia est. (M: 99va) See Posterior Analytics I, 1, 71a 11 ff.
Quaestio 4: Utrum definitio indicans quid est res et quid significat nomen sint
una et eadem. (M: 99vb)
Quaestio 5: Utrum scientia possit generari in nobis per doctrinam.
(M: 99vb) See Posterior Analytics I, 2, 71b9 ff.
Quaestio 6: Utrum sit nobis possibile scire aliquid.
See Posterior Analytics I, 3, 72b5 ff.

(M: 100ra)

Quaestio 7: Utrum passionis et aliorum accidentium sit definitio et quod quid
est. (M: 100rb)
Quaestio 8: Utrum addiscens aliquam conclusionem prius scivit eam.
(M: 100va) See Posterior Analytics I, 1, 71a24 ff.
Quaestio 9: Utrum ista propositio sit vera, “Unumquodque propter quod et
illud magis.” (M: 100 vb)
Quaestio 10: Utrum scire simpliciter sit per causam.
See Posterior Analytics I, 1, 71b9 ff.

(M: 100vb)

Quaestio 11: Utrum ad cognitionem effectus requiritur cognitio omnium
causarum. (M: 101ra)
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Quaestio 12: Utrum demonstratio sit ex veris. (M: 101ra) See Posterior
Analytics I, 2, 71b20 ff., 71b26 ff.
Quaestio 13: Utrum universalia sint nobis notiora aut singularia. (M: 101rb)
See Posterior Analytics I 2, 71b35 ff.
Quaestio 14: Utrum magis oporteat credere conclusioni quam principiis.
(M: 101rb) See Posterior Analytics I 2, 72a37 ff.
Quaestio 15: Utrum omnium contingat esse scientiam per demonstrationem.
(M: 101rb) See I 4, 72b16 ff.
Quaestio 16: Utrum haec conditio per se sit possibilis in entibus.
(M: 101va) See Posterior Analytics I 4, 73a35 ff.
Quaestio 17: Utrum ea quae pertinent ad quod quid est insint per se primo
modo. (M: 101vb) See Posterior Analytics I 4, 73a35 ff.
Quaestio 18: Utrum genus de differentia praedicetur primo modo dicendi per
se. (M: 101vb)
Quaestio 19: Utrum haec sit per se, “homo est homo.” (M: 102ra)
Quaestio 20: Utrum haec sit per se, “animal est homo.” (M: 102rb)
Quaestio 21: Utrum haec sit per se, “animal est rationale.” (M: 102va)
Quaestio 22: Utrum haec sit per se, “homo est animal,” homine non
existente. (M: 102va)
Quaestio 23: Utrum haec sit per se, “Socrates est homo.” (M: 103ra)
Quaestio 24: Utrum accidens sit ens per se. (M: 103va)
Analytics I, 4, 73a38 ff.

See Posterior

Quaestio 25: Utrum aliquod accidens per se insit subiecto. (M: 103va)
Quaestio 26: Utrum duo accidentia possint primo inesse eidem subiecto ut
par vel inpar numero. (M: 103vb)
Quaestio 27: Utrum hoc sit per se, “numerus est par.” (M: 104ra)
Quaestio 28: Utrum tertius modus per se sit modus inhaerendi vel essendi.
(M: 104rb) See Posterior Analytics I, 4, 73b5 ff.
Quaestio 29: Utrum Socrates sit per se tertio modo. (M: 104rb)
Quaestio 30: Utrum quartus modus per se sit modus inhaerendi. (M: 104vb)
See Posterior Analytics I, 4, 73b10 ff.
Quaestio 31: Qualiter modi dicendi per se se habeant ad demonstrationem.
(M: 105ra)
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Quaestio 32: Utrum aliqua negativa sit vera per se. (M: 105ra)
Quaestio 33: Utrum per se et secundum quod ipsum sint idem. (M: 105rb)
Quaestio 34: Utrum aliquod accidens quod primo et universaliter inest alicui
subiecto possit demonstrari de eo. (M: 105va) See Posterior Analytics I, 4,
43b25-74a3.
Quaestio 35: Utrum haec sit universalis, “homo est animal,” universalitate
determinata in hoc libro. (M: 105vb)
Quaestio 36: Utrum ad naturam universalis exigatur multitudo suppositorum.
(M: 106ra)
Quaestio 37: Utrum genus requirat multitudinem specierum. (M: 106va)
Quaestio 38: Utrum cognoscens omnem particularem triangulum habere tres
cognoscat triangulum habere tres. (M: 106vb) See Posterior Analytics I 5,
74a25 ff.
Quaestio 39: Utrum genus acceptum in sua communitate praedicetur de
specie, ut animal sumptum in sua communitate praedicetur de homine.
(M: 106vb)
Quaestio 40: Utrum per medium contingens possit sciri conclusio necessaria.
(M: 107rb) See Posterior Analytics I 6.
Quaestio 41: Utrum corrupta re corrumpatur scientia. (M: 107rb)
Quaestio 42:
(M: 107va)

Utrum corruptibilium possit esse scientia et definitio.

Quaestio 43: Utrum ista propositio sit vera, “quaestiones sunt aequales etc.”
(M: 107vb) See Posterior Analytics II, 1, 189b23 ff.
Quaestio 44: Utrum si est sit quaestio ponens in numerum. (M: 108rb)
Quaestio 45: Utrum quaestio quid est sit quaestio. (M: 108va)
Quaestio 46: Utrum omnis quaestio sit quaestio medii.
See Posterior Analytics II, 2, 89b36 ff.

(M: 108vb)

Quaestio 47:
(M: 109ra)

Utrum definitio passionis sit medium in demonstratione.

Quaestio 48:
(M: 109vb)

Utrum definitio subiecti sit medium in demonstratione.

Quaestio 49: Utrum esse sit additum essentiae. (M: 110rb)
Quaestio 50:
Utrum alicuius eiusdem sit definitio et demonstratio.
(M: 111ra) See Posterior Analytics II, 3, 90b2 ff.

249

250

JOHN LONGEWAY

Quaestio 51: Utrum solius substantiae sit definitio. (M: 111ra)
Quaestio 52: Utrum quod quid est possit demonstrari.
See Posterior Analytics II, 3, 90b30 ff.

(M: 111rb)

Quaestio 53: Utrum quod quid est possit aliqualiter probari per syllogismum,
et non dico demonstrari. (M: 111rb)
Quaestio 54: Utrum in syllogismo concludente quod quid est sub ista
reduplicatione “in eo quod quid est” oporteat recipere istam reduplicatione in
maiori et in minori propositione. (M: 111rb)
Quaestio 55: Utrum quod quid est possit ostendi via divisiva. (M: 111va)
See Posterior Analytics II 5, 91b12 ff.
Quaestio 56: Utrum contingat ostendere quod quid est per definitionem eius.
(M: 111va) See Posterior Analytics II, 6, 92a7 ff.
Quaestio 57: Utrum quod quid est unius contrarii possit ostendi per
definitionem alterius contrarii. (M: 111va) See Posterior Analytics II, 6,
92a20 ff.
Quaestio 58: Utrum cognoscentem quid est oporteat cognoscere si est.
(M: 111va) See Posterior Analytics II, 7, 92b4 ff.; II, 8, 93a14 ff.
Quaestio 59: Utrum contingat scire quid est hyrcocervus.
See Posterior Analytics II, 7, 92b19 ff.; II, 8, 93a14 ff.
Quaestio 60:
(M: 112ra)

(M: 111vb)

Utrum definitio significet esse illius cuius est definitio.

Quaestio 61: Utrum significatum dictionis possit demonstrari sive ostendi.
(M: 112ra)
Quaestio 62:
(M: 112ra)

Utrum aliqua causa sit idem cum eo cuius est causa.

Quaestio 63: Utrum aliqua causa possit demonstrari sicut dicit Aristoteles.
(M: 112rb)
Quaestio 64: Utrum contingat scire per causam. (M: 112rb) See Posterior
Analytics II, 9, 94a20 ff.
Quaestio 65: Utrum ad cognitionem rei completam exigatur cognitio
omnium causarum. (M: 112va)
Quaestio 66: Utrum ad hoc quod aliquid perfecte et simpliciter sciatur
oporteat scire omnes causas eius. (M: 112va)
Quaestio 67: Utrum materia sit cognoscibilis. (M: 112vb)
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Quaestio 68: Utrum aliquid possit demonstrari per causam materialem.
(M: 112vb) See Posterior Analytics II, 9, 94a25ff.
Quaestio 69: Utrum aliquid possit demonstrari per causam formalem ipsius.
(M: 112vb) See Posterior Analytics II, 9, 94a36 ff.
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