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Lectio 3 (193 b 22-194 a 11)
HOW PHYSICS AND MATHEMATICS DIFFER IN THEIR CONSIDERATION OF THE SAME
THING

Chapter 2 cont.
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We have distinguished, then, the different ways
in which the term 'nature’ is used. The next point
to consider is how the mathematician differs
from the physicist.

Obviously physical bodies contain surfaces and
volumes, lines and points, and these are the
subject-matter of mathematics.

Further, is astronomy different from physics or a
department of it? It seems absurd that the
physicist should be supposed to know the nature
of sun or moon, but not to know any of their
essential attributes, particularly as the writers on
physics obviously do discuss their shape also and
whether the earth and the world are spherical or
not.

Now the mathematician, though he too treats of
these things, nevertheless does not treat of them
as the limits of a physical body; nor does he
consider the attributes indicated as the attributes
of such bodies.

That is why he separates them; for in thought
they are separable from motion, and it makes no
difference, nor does any falsity result, if they are
separated.

The holders of the theory of Forms do the same,
though they are not aware of it; for they separate
the objects of physics, which are less separable
than those of mathematics.

This becomes plain if one tries to state in each of
the two cases the definitions of the things and of
their attributes. 'Odd' and 'even’, 'straight’ and
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'curved’, and likewise 'number’, 'line’, and
'figure', do not involve motion; not so 'flesh' and
'bone' and 'man'—these are defined like 'snub
nose', not like 'curved'.

Similar evidence is supplied by the more physical
of the branches of mathematics, such as optics,
harmonics, and astronomy. These are in a way
the converse of geometry. While geometry
investigates physical lines but not qua physical,
optics investigates mathematical lines, but qua
physical, not qua mathematical.

Postquam philosophus ostendit quid sit natura et quot
modis dicitur, hic consequenter intendit ostendere de
quibus considerat scientia naturalis.

Et dividitur in partes duas: in prima ostendit
guomodo differat naturalis a mathematico; in secunda
ostendit ad quae se extendat consideratio scientiae
naturalis, ibi: quoniam autem natura et cetera.

Circa primum triafacit: primo movet quaestionem;
secundo ponit rationes ad quaestionem, ibi: etenim
planaetc.; tertio solvit quaestionem, ibi: de hisigitur
negotiatur et cetera.

Dicit ergo primo quod postquam determinatum est
quot modis natura dicitur, considerandum est in quo
differat mathematicus a naturali philosopho.

Deinde cum dicit: etenim plana etc., ponit rationes ad
quaestionem. Quarum primatalis est..

Quaecumgue scientiae considerant eadem subiecta,
vel sunt eaedem, vel una est pars alterius; sed
mathematicus philosophus considerat de punctis,
lineis et superficiebus et corporibus, et similiter
naturalis (quod probat ex hoc quod corpora naturalia
habent plana, idest superficies, et firma, idest
soliditates, et longitudines et puncta; oportet autem
quod naturalis consideret de omnibus quae insunt

157. After the Philosopher has explained what
nature is and how many ways the name is used,
he here intends to show what it is that natural
science considers.

This section is divided into two parts. First he
shows how natural science differs from
mathematics. Secondly, where he says, ‘Since
nature has..’ (194 a 12; L4 #166), he designates
that to which the consideration of natural
science extends.

Concerning the first part he makes three points.
First he states the question. Secondly, where he
says, ‘Obviously physical bodies ... (193 b 23
#158), he gives his reasons for [raising] the
question. Thirdly, he answers the question
where he says, ‘Now the mathematician..” (193 b
31 #159).

He says, therefore, first that after the uses of the
name ‘nature’ have been determined, it is
necessary to consider how mathematics differs
from natural philosophy.

158. Next where he says, ‘Obviously physical
bodies ... (193 b 23), he gives his reasons for
[raising] the question. The first of these is as
follows.

Whenever sciences consider the same subjects,
they are either the same science, or one is a part
of the other. But the mathematical philosopher
considers points and lines and surfaces and
bodies, and so does the natural philosopher. (For
he proves from the fact that natural bodies have
planes, i.e., surfaces, and volumes, i.e., solidity,
and lengths and points. Moreover the natural
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corporibus naturalibus); ergo videtur quod scientia
naturalis et mathematica vel sint eaedem, vel unasit
pars alterius

Secundam rationem ponit ibi: amplius, astrologia et
cetera. Et circa hanc rationem primo movet
guaestionem, utrum astrologia sit omnino alteraa
naturali philosophia, vel sit pars eius. Manifestum est
enim quod est pars mathematicae: unde si est etiam
pars naturalis philosophiae, sequitur quod
mathematica et physica conveniunt ad minusin hac
parte.

Quod autem astrologia sit pars physicae, probat
dupliciter. Primo quidem per rationem talem. Ad
guemcumaque pertinet cognoscere substantias et
naturas aliquarum rerum, ad eum etiam pertinet
considerare accidentiaillarum; sed ad naturalem
pertinet considerare naturam et substantiam solis et
lunae, cum sint quaedam corpora naturalia; ergo ad
eum pertinet etiam considerare per se accidentia
ipsorum.

Hoc etiam probat ex consuetudine philosophorum:
nam philosophi naturales inveniuntur determinasse de
figurasolis et lunae et terrae et totius mundi, circa
guod insudat etiam astrologorum intentio. Sic igitur
astrologia et scientia naturalis conveniunt non solum
in eisdem subiectis, sed etiam in consideratione
eorundem accidentium, et in demonstratione
earundem conclusionum. Unde videtur quod
astrologia sit pars physicage; et per consequens
physica non totaliter differat a mathematica.

Deinde cum dicit: de his quidem igitur etc., solvit
praemissam quaestionem. Et circa hoc duo facit:
primo ponit solutionem; secundo confirmat eam, ibi:
fiet autem utique et cetera.

Circa primum triafacit: primo solvit quaestionem;
secundo concludit quoddam corollarium ex
praedictis, ibi: unde et abstrahit etc.; tertio excludit
errorem, ibi: latet autem hoc et cetera.

Dicit ergo primo quod mathematicus et naturalis
determinant de eisdem, scilicet punctis, lineis et

philosopher must consider all things that are in
natural bodies.) Therefore it seems that natural
science and mathematics are either the same or
that one is a part of the other.

He gives the second reason where he says,
‘Further, is astronomy...” (193 b 25). In
connection with this reason he raises the
question whether astronomy is altogether other
than natural philosophy or a part of it. For it is
clear that astronomy is a part of mathematics.
Whence, if it is also a part of natural philosophy,
it follows that mathematics and physics agree at
least in this part.

That astronomy is a part of physics he proves in
two ways. First by the following argument. To
whomever it belongs to know the substances and
natures of certain things, also belongs the
consideration of their accidents. But it belongs to
the natural philosopher to consider the nature
and substance of the sun and the moon, since
they are certain natural bodies. Therefore it
belongs to the natural philosopher to consider
their per se accidents.

He proves this also from the custom of the
philosophers. For natural philosophers are found
to have treated the shape of the sun and of the
moon and of the earth and of the whole world.
And these are topics which claim the attention of
the astronomers. Therefore astronomy and
natural science agree not only in [having] the
same subjects but also in the consideration of the
same accidents, and in demonstrating the same
conclusions. Whence it seems that astronomy is a
part of physics, and as a result physics does not
differ totally from mathematics.

159. Next where he says, ‘Now the
mathematician ..’ (193 b 3 1), he answers the
question raised above. Concerning this he makes
two points. First he gives his solution, and
secondly he confirms it, where he says, ‘This
becomes plain..." (194 a 1 #163).

Concerning the first part he makes three points.
First he answers the question. Secondly, where
he says, ‘That is why he separates ...’ (193 b 33
#161), he concludes to a sort of corollary from
the above. Thirdly, where he says, ‘The holders of
... (193 b 35 #162), he excludes an error.

160. He says, therefore, first that the
mathematician and the natural philosopher treat
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superficiebus et huiusmodi, sed non eodem maodo.
Non enim mathematicus determinat de eis inquantum
unumquodgue eorum est terminus corporis naturalis;
neque considerat ea quae accidunt eis inquantum sunt
termini corporis naturalis; per guem modum de eis
considerat scientia naturalis. Non est autem
inconveniens quod idem cadat sub consideratione
diversarum scientiarum secundum diversas
considerationes.

Deinde cum dicit: unde et abstrahit etc., concludit
guoddam corollarium ex praedictis. Quiaenim
mathematicus considerat lineas et puncta et
superficies et huiusmodi et accidentia eorum non
inquantum sunt termini corporis naturalis, ideo
dicitur abstrahere a materia sensibili et naturali. Et
causa quare potest abstrahere, est ista: quia secundum
intellectum sunt abstracta a motu.

Ad cuius causae evidentiam considerandum est quod
multa sunt coniuncta secundum rem, quorum unum
non est de intellectu alterius: sicut album et musicum
coniunguntur in aliquo subiecto, et tamen unum non
est de intellectu alterius, et ideo potest unum
separatim intelligi sine alio. Et hoc est unum
intellectum esse abstractum ab alio. Manifestum est
autem quod posteriora non sunt de intellectu priorum,
sed e converso: unde priora possunt intelligi sine
posterioribus, et non e converso. Sicut patet quod
animal est prius homine, et homo est prius hoc
homine (nam homo se habet ex additione ad animal,
et hic homo ex additione ad hominem); et propter hoc
homo non est de intellectu animalis, nec Socrates de
intellectu hominis; unde animal potest intelligi
absque homine, et homo absque Socrate et dliis
individuis. Et hoc est abstrahere universale a
particulari.

Similiter autem inter accidentia omnia quae
adveniunt substantiae, primo advenit e quantitas, et
deinde qualitates sensibiles et actiones et passiones et
motus consequentes sensibiles qualitates. Sicigitur
quantitas non claudit in sui intellectu qualitates

the same things, i.e., points, and lines, and
surfaces, and things of this sort, but not in the
same way. For the mathematician does not treat
these things insofar as each of them is a
boundary of a natural body, nor does he consider
those things which belong to them insofar as
they are the boundaries of a natural body. But
this is the way in which natural science treats
them. And, it is not inconsistent that the same
thing should fall under the consideration of
different sciences according to different points of
view.

161. Next where he says, ‘That is why he
separates ...’ (193 b 33), he concludes to a sort of
corollary from what he has just said. Because the
mathematician does not consider lines, and
points, and surfaces, and things of this sort, and
their accidents, insofar as they are the
boundaries of a natural body, he is said to
abstract from sensible and natural matter. And
the reason why he is able to abstract is this:
according to the intellect these things are
abstracted from motion.

As evidence for this reason we must note that
many things are joined in the thing, but the
understanding of one of them is not derived from
the understanding of another. Thus white and
musical are joined in the same subject,
nevertheless the understanding of one of these is
not derived from an understanding of the other.
And so one can be separately understood
without the other. And this one is understood as
abstracted from the other. It is clear, however,
that the posterior is not derived from the
understanding of the prior, but conversely.
Hence the prior can be understood without the
posterior, but not conversely. Thus it is clear that
animal is prior to man, and man is prior to this
man (for man is had by addition to animal, and
this man by addition to man). And because of this
our understanding of man is not derived from
our understanding of animal, nor our
understanding of Socrates from our
understanding of man. Hence animal can be
understood without man, and man without
Socrates and other individuals. And this is to
abstract the universal from the particular.

In like manner, among all the accidents which
come to substance, quantity comes first, and then
the sensible qualities, and actions and passions,
and the motions consequent upon sensible
qualities. Therefore quantity does not embrace in
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sensibiles vel passiones vel motus: claudit tamen in
sui intellectu substantiam. Potest igitur intelligi
guantitas sine materia subiecta motui et qualitatibus
sensibilibus, non tamen absgue substantia. Et ideo
huiusmodi quantitates et quae eis accidunt, sunt
secundum intellectum abstracta a motu et a materia
sensibili, non autem amateriaintelligibili, ut dicitur
in VIl Metaphys.

Quiaigitur sic sunt abstracta a motu secundum
intellectum, quod non claudunt in suo intellectu
materiam sensibilem subiectam motui; ideo
mathematicus potest ea abstrahere a materia sensibili.
Et nihil differt quantum ad veritatem considerationis,
utrum sic vel sic considerentur. Quamvis enim non
sint abstracta secundum esse, non tamen mathematici
abstrahentes ea secundum intellectum, mentiuntur:
guia non asserunt ea esse extra materiam sensibilem
(hoc enim esset mendacium), sed considerant de eis
absque consideratione materiae sensibilis, quod
absque mendacio fieri potest: sicut aliquis potest
considerare albedinem absque musica, et vere, licet
conveniant in eodem subiecto: non tamen esset vera
consideratio, si assereret album non esse musicum.

Deinde cum dicit: latet autem hoc facientes etc.,
excludit ex praedictis errorem Platonis.

Quiaenim latebat eum quomodo intellectus vere
posset abstrahere ea quae non sunt abstracta
secundum esse, posuit omnia quae sunt abstracta
secundum intellectum, esse abstracta secundum rem.
Unde non solum posuit mathematica abstracta,
propter hoc quod mathematicus abstrahit a materia
sensibili; sed etiam posuit ipsas res naturales
abstractas, propter hoc quod naturalis scientia est de
universalibus et non de singularibus. Unde posuit
hominem esse separatum, et equum et lapidem et alia
huiusmodi; quae quidem separata dicebat esse ideas:
cum tamen naturalia sint minus abstracta quam
mathematica. M athematica enim sunt omnino
abstracta a materia sensibili secundum intellectum,
guia materia sensibilis non includitur in intellectu
mathematicorum, negue in universali neque in
particulari: sed in intellectu specierum naturalium
includitur quidem materia sensibilis, sed non materia

its intelligibility the sensible qualities or the
passions or the motions. Yet it does include
substance in its intelligibility. Therefore quantity
can be understood without matter, which is
subject to motion, and without sensible qualities,
but not without substance. And thus quantities
and those things which belong to them are
understood as abstracted from motion and
sensible matter, but not from intelligible matter,
as is said in Metaphysics, VII:10.

Since, therefore, the objects of mathematics are
abstracted from motion according to the
intellect, and since they do not include in their
intelligibility sensible matter, which is a subject
of motion, the mathematician can abstract them
from sensible matter. And it makes no difference
as far as the truth is concerned whether they are
considered one way or the other. For although
the objects of mathematics are not separated
according to existence, the mathematicians, in
abstracting them according to their
understanding, do not lie, because they do not
assert that these things exist apart from sensible
matter (for this would be a lie). But they consider
them without any consideration of sensible
matter, which can be done without lying. Thus
one can truly consider the white without the
musical, even though they exist together in the
same subject. But it would not be a true
consideration if one were to assert that the white
is not musical.

162. Next where he says, “The holders of the
theory..’ (193 b 35), he excludes from what he
has said an error of Plato.

Since Plato was puzzled as to how the intellect
could truly separate those things which were not
separated in their existence, he held that all
things which are separated in the understanding
are separated in the thing. Hence he not only
held that mathematical entities are separated,
because of the fact that the mathematician
abstracts from sensible matter, but he even held
that natural things themselves are separated,
because of the fact that natural science is of
universals and not of singulars. Hence he held
that man is separated, and horse, and stone, and
other such things. And he said these separated
things are ideas, although natural things are less
abstract than mathematical entities. For
mathematical entities are altogether separated
from sensible matter in the understanding,
because sensible matter is not included in the
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individualis; in intellectu enim hominis includitur
caro et 0s, sed non haec caro et hoc os.

Deinde cum dicit: fiet autem utique manifestum etc.,
manifestat positam solutionem dupliciter: primo
quidem per differentiam definitionum quas assignat
mathematicus et naturalis; secundo per scientias
medias, ibi: demonstrant autem et quae magis et
cetera.

Dicit ergo primo quod hoc quod dictum est de
diverso modo considerationis mathematici et physici,
fiet manifestum si quis tentaverit dicere definitiones
naturalium et mathematicorum, et accidentium
eorum: quia mathematica, ut par et impar, et rectum
et curvum, et numerus et linea et figura, definiuntur
sine motu et materia; hon autem caro et os et homo:
sed horum definitio est sicut definitio simi, in cuius
definitione ponitur subiectum sensibile, scilicet
nasus; non autem sicut definitio curvi, in cuius
definitione non ponitur aliquod subiectum sensibile.

Et sic ex ipsis definitionibus naturalium et
mathematicorum apparet quod supra dictum est de
differentia mathematici et naturalis.

Deinde cum dicit: demonstrant autem etc., probat
idem per scientias quae sunt mediae inter
mathematicam et naturalem.

Dicuntur autem scientiae mediae, quae accipiunt
principia abstracta a scientiis pure mathematicis, et
applicant ad materiam sensibilem; sicut perspectiva
applicat ad lineam visualem ea quae demonstrantur a
geometria circalineam abstractam; et harmonica,
idest musica, applicat ad sonos ea quae arithmeticus
considerat circa proportiones numerorum; et

astrol ogia considerationem geometriae et
arithmeticae applicat ad caelum et ad partes eius.

understanding of the mathematicals, neither in
the universal nor in the particular. But sensible
matter is included in the understanding of
natural things, whereas individual matter is not.
For in the understanding of man flesh and bone
is included, but not this flesh and this bone.

163. Next where he says, ‘This becomes plain ...
(194 a 1), he clarifies the solution he has given in
two ways, first by means of the difference in the
definitions which the mathematician and the
natural philosopher assign, and secondly by
means of the intermediate sciences, where he
says, ‘Similar evidence ... (194 a 7 #164).

He says, therefore, first that what has been said
of the different modes of consideration of the
mathematician and the natural philosopher will
become evident if one attempts to give
definitions of the mathematicals, and of natural
things and of their accidents. For the
mathematicals, such as equal and unequal,
straight and curved, and number, and line, and
figure, are defined without motion and matter,
but this is not so with flesh and bone and man.
Rather the definition of these latter is like the
definition of the snub in which definition a
sensible subject is placed, i.e., nose. But this is
not the case with the definition of the curved in
which definition a sensible subject is not placed.

And thus from the very definitions of natural
things and of the mathematicals, what was said
above [#160ff] about the difference between the
mathematician and the natural philosopher is
apparent.

164. Next where he says, ‘Similar evidence...’
(194 a 7), he proves the same thing by means of
those sciences which are intermediates between
mathematics and natural philosophy.

Those sciences are called intermediate sciences
which take principles abstracted by the purely
mathematical sciences and apply them to
sensible matter. For example, perspective applies
to the visual line those things which are
demonstrated by geometry about the abstracted
line; and harmony, that is music, applies to sound
those things which arithmetic considers about
the proportions of numbers; and astronomy
applies the consideration of geometry and
arithmetic to the heavens and its parts.
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Huiusmodi autem scientiae, licet sint mediae inter
scientiam naturalem et mathematicam, tamen
dicuntur hic a philosopho esse magis naturales quam
mathematicae, quia unumguodgue denominatur et
speciem habet atermino: unde, quia harum
scientiarum consideratio terminatur ad materiam
naturalem, licet per principia mathematica procedant,
magis sunt naturales quam mathematicae.

Dicit ergo de huiusmodi scientiis, quod contrario
modo se habent cum scientiis quae sunt pure
mathematicae, sicut geometria vel arithmetica. Nam
geometria considerat quidem de linea quae habet esse
in materia sensibili, quae est linea naturalis: non
tamen considerat de eainguantum est in materia
sensibili, secundum quod est naturalis, sed abstracte,
ut dictum est. Sed perspectiva e converso accipit
lineam abstractam secundum quod est in
consideratione mathematici, et applicat eam ad
materiam sensibilem; et sic determinat de eanon
inquantum est mathematica, sed inquantum est
physica.

Ex ipsa ergo differentia scientiarum mediarum ad
scientias pure mathematicas, apparet quod supra
dictum est. Nam si huiusmodi scientiae mediae
abstracta applicant ad materiam sensibilem,
manifestum est quod mathematicae e converso ea
guae sunt in materia sensibili abstrahunt.

Et per hoc etiam patet responsio ad id quod supra
obiiciebatur de astrologia. Unde astrologia est magis
naturalis quam mathematica. Unde non est mirum si
communicet in conclusionibus cum scientia naturali.

Quiatamen non est pure naturalis, per aliud medium
eandem conclusionem demonstrat. Sicut quod terra
sit sphaerica demonstratur a naturali per medium
naturale, ut puta quia partes eius undique et aequaliter
concurrunt ad medium: ab astrologo autem ex figura
eclipsis lunaris, vel ex hoc quod non eadem sidera ex
omni parte terrae aspiciuntur.

However, although sciences of this sort are
intermediates between natural science and
mathematics, they are here said by the
Philosopher to be more natural than
mathematical, because each thing is named and
takes its species from its terminus. Hence, since
the consideration of these sciences is terminated
in natural matter, then even though they proceed
by mathematical principles, they are more
natural than mathematical sciences.

He says, therefore, that sciences of this sort are
established in a way contrary to the sciences
which are purely mathematical, such as
geometry or arithmetic. For geometry considers
the line which has existence in sensible matter,
which is the natural line. But it does not consider
it insofar as it is in sensible matter, insofar as it is
natural, but abstractly, as was said [#160ff]. But
perspective conversely takes the abstract line
which is in the consideration of mathematics,
and applies it to sensible matter, and thus treats
it not insofar as it is a mathematical, but insofar
as it is a physical thing.

Therefore from this difference between
intermediate sciences and the purely
mathematical sciences, what was said above is
clear. For if intermediate sciences of this sort
apply the abstract to sensible matter, it is clear
that mathematics conversely separates those
things which are in sensible matter.

165. And from this it is clear what his answer is
to the objection raised above [#158] concerning
astronomy. For astronomy is a natural science
more than a mathematical science. Hence it is no
wonder that astronomy agrees in its conclusions
with natural science.

However, since it is not a purely natural science,
it demonstrates the same conclusion through
another method. Thus, the fact that the earth is
spherical is demonstrated by natural science by a
natural method, e.g., because its parts
everywhere and equally come together at the
middle. But this is demonstrated by astronomy
from the figure of the lunar eclipse, or from the
fact that the same stars are not seen from every
part of the earth.



Text 3

3. Robert Grosseteste

From E. Grant (ed.) A Source Book in Medieval Science (Cambridge, Massachusets: Harvard
Univ. Press, 1974), pp. 384-85.

1. Robert Grosseteste (ca. 1168-1253): Concerning Lines, Angles, and Figures®
heat sends the same thing into the sense of touch

and into a cold body. For it does not act by deliber-
ation and choice, and therefore it acts in a single

Transl. from Die philosophischen Werke des Robert Grosseteste, Bischofs von Lincoln, ed. L.
Bauer, in: Beitrdge zur Geschichte der Philosophie des Mittelalters 1X (1912), pp. 59-65.



Text N° 4
Thomas Bradwardine, De proportionibus in: H. Lamar Crosby Thomas Bradwardine, His Tractatus de
proportionibus. Edited and translated, Madison, 1955.



Paulus Venetus: Treatise on the first and the last instant

Foreword

The instant of a thing can be twofold understood:
inclusively and exclusively. An inclusive term < can be
understood> with these two terms: “first being” and
“last being”. An exclusive term < can be understood>
with these two terms: “first not-being” and “last not-
being”. A “first instant of being” is that instant in which
it is true to say “the thing is now and immediately before
that it was not”. A “last instant of not-being” is an instant
in which it is true to say “the thing is now and
immediately after that will not be”. A “first instant of no-
being is that instant in which it is true to say “the thing is
not now and immediately before that it was”. A “last
instant of not-being” is an instant in which it is true to
say “the thing is not and immediately after that it will
be”.

About the difference between permanent and
successive things

Note that there is a difference between a permanent
and a successive thing. A permanent thing is <such a
thing> which it does not contradict because of its nature
to have all parts simultaneously, an example of that is
the stone and other similar things. A successive thing is
<such a thing> which it does contradict because of its
nature to have all parts simultaneously; moreover, it
belongs to its nature to have a first part and another
posterior, so that when the first one is, the second one is
not, and at the inverse. Examples of that are the days,
the months and the hours. (...).

&)

—_
o

Anhang 2: ,Tractatus de primo et ultimo instanti Pauli Veneti®

S Deriptum Clarissimi doctoris Panli Veneti feliciter incipit de primo et nltimo instanti
{Prohemium)

Instans®® alicuius rei potest dupliciter intelligi: inclusive et exclusive. Inclusi-
vum® extremum bis terminis ,primum esse‘ et ,ultimum esse’. Exclusivum extre-
mum bis terminis ,primum non-esse et ,ultimum non-esse’. ,Primum instans
esse’ est instans in quo est verum dicere ,res nunc est et immediate ante hoc
non fuit’. ,Ultimum instans esse® est instans in quo est verum dicere ,res nunc
est et immediate post hoc non erit’. ,Primum instans non-esse® est illud in quo
est verum dicere ,res nunc non est et immediate ante hoc fuit‘. ,Ultimum instans
non-esse’ est instans in quo est verum dicere ,res nunc non est et immediate
post hoc erit.

{De differentia inter permanentia et successiva)

Nota quod differentia est inter rem permanentem et rem successivam. Res
permanens est cui non repugnat ex natura rei habere omnes partes simul, huius
exemplum est lapis et similia. Res successiva est cui tepugnat omnes partes
habere simul, ymmo ex natura rei est habere unam partem priorem et aliam
posteriorem, ita quod quando prior est, non est posterior et econtrario. Huius

exemplum est dies, mensis et hora.

68



(...)

<3> For whatever thing, for which can be given a first
instant of being, for the same <thing> cannot be given a
last instant of not being. That can be proved since, if yes,
let be b the first instant of being and a the last instant of
not-being, | ask whether a and b are the same instant or
different. They are not the same because the thing would
be and not be in the same instant; therefore, <they are>
different. | ask next, whether they are mediate or
immediate. Not the latter, what is against the
Philosopher in the Book VI of the Physics. If they are
mediate, then, between a and b there is an interim
period of time (tempus medium) in which it can neither
be said that Socrates is nor that he not is, what is against
a first principle. But, that in this time Socrates neither is
nor not is, can be proved, since, if he was in this interim
period of time, because of the fact that this time is
before b, the thing would be before it was, or b would
not be the first instant of being, what is against the
hypothesis. If, on the contrary, he was not in that interim
period of time, because of the fact that this interim
period of time is after g, it follows that after a he would
not be; therefore, a was not the last instant of not-being,
what is against the hypothesis. But, if he was not in that
interim period of time, then it would not be after his last
<instant> of not-being, and so it there should be a last
“posterior”, which is impossible.

40 68*°
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55

{Propositiones)

{1} Si res? habet esse solum per instans {tunc) est dare ptimum instans sui
esse et ultimum instans sui esse. Ymmo idem est primum et ultimum instans
sui esse. Ista propositio clara est.

{2} Rei permanentis per tempus durantis que in esse et {in) conservari de-
pendet a re successiva non est dare primum instans nec ultimum. Ergo proposi-
tio vera, antecedens et consequentia®® patebunt infrascriptis.

{3 In quibuscumque rebus est dare primum instans esse, in eisdem non est
dare ultimum instans®* non-esse. Probatur | quia si sic sit 4 primum instans esse
et @ ultimum instans non-esse, quero aut « et » sunt idem instans aut diversa.
Non idem quia in eodem instant res esset et non esset, ergo diversa. Quero
tunc aut mediata aut immediata. Non secundum quia tunc instantia essent imme-
diata, quod est contra Philosophum 6” Physicornm®. Si mediata, ergo inter a et b
cadit tempus medium in quo non potest dici quod Sor est nec quod Sor non
est, quod est contra primum principium. Sed quod in illo tempore {Sor) nec
sit nec non sit, probatur, quia si in illo tempore medio esset, cum illud tempus
sit ante /, res esset ante quam esset, vel 4 non esset primum instans esse, quod
est contra ypotesim. Si autem in illo medio non esset, cum illud tempus medium

1 ante in] in ser. ef del. F

62 res] correxi ex qua F

63 ante consequentia] consequens sz ¢f del.
o4 instans] rrexi ex quod F

@ Aristoteles, Physica VI, 234a5—10.

sit post @ sequitur quod post @ non esset, ergo @ non esset ultimum instans non
esse, quod est contra ypotesim. Sed si in illo tempore medio non esset ergo
post ultimum sui non-esse non esset, et sic esset dare posterius postremo, quod
est impossibile.

{4y In quibuscumque rebus non est dare primum instans esse, in illis est dare
ultimum instans non esse. Probatur sic: quelibet res habens esse de novo aut
habet esse in instanti aut in tempore®. Primum dari non potest ex secunda
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[ 408 Two-Dimensional Geometry: 6. 4]

formiter difformis quo ad eius esse successivum correpondet suo
gradui medio. Secunda conclusio: omnis latitudo uniformiter diffor-
mis uniformiter difformiter acquisita tam quo ad eius esse successivum
quam quo ad eius esse permanens correspondet suo gradui medio.
oo Patet per tertiam suppositionem cum auxilio prime. Tertia conclusio:
cuiuslibet latitudinis uniformiter difformis incipientis a non gradu
vel terminate ad non gradum, gradus medius est precise subduplus
ad gradum summum. Patet per secundam suppositionem. Unde dice-
batur quod linea DE est precise subdupla ad lineam AB. Bt constat
s quod ille due linee sunt duarum intensionum, quarum una est linea
intensionis medii gradus alia est linea intensionis intensioris gradus.
Quarta conclusio: nullius latitudinis uniformiter difformis incipientis
a certo gradu et terminate ad certum gradum gradus medius est
precise subduplus ad gradum summum. Patet per secundam supposi-
1o tionem: linea AB est precise dupla ad lineam DE, ergo est minor
quam dupla ad quamlibet majorem; sed quelibet linea cadens inter
AB et ED est maior quam sit linea DE, ergo conclusio vera. Tenet
consequentia, quia cuiuslibet latitudinis incipientis a certo gradu et
terminate ad certum gradum, gradus medius cadit ultra lineam medii
105 gradus latitudinis terminate ad non gradum et sic patet conclusio . . . .

86 correspondet B/ correspondeat Ed BV om. Ed

92 gradus BEd om. V' 102 AB BEdAetB IV/ED Bl CD

93-94 dicebatur V. Ed patet B Ed

94 precise Ed om. BV 103 et BEdom. V

96 intensioris gradus Bl intensiorum 104 cadit Bl terminatur Ed
graduum Ed 105 terminate BV terminante E4

99 subduplus BEd duplus I/ / gradum
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[Incipit prohemium| -

[I.o] Cum ymaginationem meam de uniformitate et difformitate inten-
sionum ordinare cepissem, occurrerunt michi quedam alia que huic pro-
posito interieci ut iste tractatus non solum exercitationi prodesset sed etiam

s  discipline. In quo ea que aliqui alii videntur circa hoc confuse sentire et ob-
scure eloqui ac inconvenienter aptare studui dearticulatim et clare tradere et
quibusdam aliis materiis utiliter applicare. Huius autem tractatus [de figura-
tione potentiarum et mensura difformitatum] tres sunt partes principales.
Prima pars est de figuratione et potentia uniformitatis et difformitatis quali-

10 tatum permanentium, secunda de figuratione et potentia successivorum, ter-
tia de acquisitione et mensura qualitatum et velocitatum.

Capitula prime partis: Primum de continuitate intensionis. Secundum
de latitudine qualitatum, 3= de longitudine qualitatum. 4= de quantitate

For title. Title is omitted by VBANCMJSD
Et incipit tractatus de configurationibus
qualitatum et motuum secundum doctorem
et magistrum Nych. Orem, L
Incipit tractatus magistri nicolay oresme de
configuracione qualitatum intytulatus quia
de figuracione et potencia uniformitatis
et difformitatis qualitatum permanentium
etiam successivarum nec non de acquisicio-
ne et mensura velocitatum in tribus parti-
bus huius tractatus pertractat ut patent F
Incipit tractatus de intensione qualitatum
editus per magistrum nicolaum Oraijme
qui vocatur etiam tractatus gloriosus G
Incipit tractatus venerabilis MagistriNyco-
lai Oresm de configurationibus q(qualita-
tum?) E
De latitudinibus formarum ab Oresme mg.
m. recentiori P, of postea in m. regulari: “ Assit
ad inceptum sancta maria men”

Lo: Omnes MSS. usque ad lineam 12; (excepto D

qui om. totum proemium); postea MSS AELF-
MPCNBS

158

1 [Incipit prohemium} V or. omnes alii MSS,
sed ¢f. B, f. 171y ubi in tabula capitulorsm
legimus Prohemium

2 meam BVFMSG/J om. C veterum AELP
veterum vel meam N [ difformitate et uni-
formitate AEP

2-3 intensionum om, B

3 ordinare cepissem #. S / ordinare: ordi-
nasse G | cepissem: incepissem NN [ oc-
curunt A [ michi om. J. ¢f #r. B post alia /
que om. E [ huic om. FM

4 interieci lac. L, om. A intento necessaria £

...........

intractatu J

4 solum: solummodo C/exetcitationi: igno-
rancie exercitationum IV cogitationi L

5 quo: que M [ea:illa N/ aliqui: qui M ali-
bi G { videntur circa hoc: de hoc videntur
V | circa hoc #r. E post sentire |/ confuse
sentire om. IN confuse L sentire Cet confuse
sentire N of #r. IN post eloqui / obscure: hoc
obscure A

6 convenicnter C [ aptari A [dearticulatim...

[Procrnium]

I.o. When I began to set in order my* conception of the uniformity and dif-
formity of intensities, certain other things occurred to me to add to the topic so
that the treatise might be useful not only as an exercise but also as a discipline.? In
this tract I have attempted to treat clearly and distinctly those matters which some
other people seem to perceive in a confused way, to express obscurely, and to apply
in an unsuitable fashion, and I have attempted to apply them usefully to certain
other matters. This treatise [on the figuration of powers and the measure of dif-
formities]? has three principal parts: (1) On the figuration and power of the uni-
formity and difformity of permanent qualities. (2) On the figuration and power of
successive things. (3) On the acquisition and measure of qualities and velocities.

Chapters of Part I: 1. On the continuity of intensity. 2. On the latitude of quali-
ties. 3. On the longitude of qualities. 4. On the quantity of qualities. 5. On the figu-

Proemium
1 Note that I have rejected the reading, “the
view of the ancients,” in the poorer tradition
of MSS AELP (sce the variant reading for
line 2). See the Commentary, Procmium, line
2, for the significance of ymraginationers meam.
3 See the Commentary, Proemium, lines 4

and 3.

3 The bracketed title appears to have been a
later addition, as it exists only in MSS AELP.
See Introduction ITI.D, Passage No. 5,and the
later remarks indicating my belief that it was a
scribal addition.

clare: clare dearticulatimque G / tradere:

ostendere F,(H M

v aliis om. FM [ utiliter osr. B [ Huius autem
BV FMSG om. AELPC Huius N

7-8 [de...difformitatum] AELP om. BV F-

MSGN (sed of. B in tabula capitulorsm, f.

173r); var. lect., Cap. I11.xiii, lin. 31-32 de
figuratione potentie et de qualitate per
predicta causa quorundam et mensura dif-
formitatum C / figuratione: configuratione
E

8 tres...ptincipales BVFMNSG om. AEP-
C habet tres partes L

o parsest BVNG pars AELPC est FMS

9-10 qualitatum permanentium BV FMN-
SGom. AELPC

1o secunda BFMSG secunda est V' secunda
pars AELNPC | successivorum AEL-
PCSG successivarum BV FMN | tertia:
tertia pars AELPNC

11 qualitatis et velocitatis AELPNC .

12-76 Capitula....difformis AELFMPCNS
¢! B in fine, om. V]G ¢t B in texiu bic

1z Capitula....Primum (1 EC) EFMCSB
(sed post pastis add. B Prohemium) Capitu-
lum primum (om. A) prime partis APLN |
Ptimum: Primum capitulum BS / Secun-
dum om. S 2 BEC S

13 qualitatumia BFMS ef ¢f. Lii.1 qualitatis
AELPNC | 3® om.S 3 BEC (bic et pro
omnibus mumeris; vide introductionem, p. 145)
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164 De configurationibus qualitatum et motuum

s  qualitatum et velocitatum diformium. 8= de mensura et intensione in infini-
tum quarundam difformitatum. 9= de quodam [alio] exemplo. 10™ quoddam
aliud exemplum de difformitate composita ex partibus uniformibus et
uniformiter difformibus. 11® de mensura et extensione in infinitum qualitatis
finite seu velocitatis. 12m de infinita extensione secundum quid et mensura

s qualitatis finite et uniformis. 13= de infinita extensione simpliciter qualitatis
finite atque difformis.

[Capitula prime partis|

[Li] Capitulum primum de continuitate intensionis

 Omnis res mensurabilis exceptis numeris ymaginatur ad modum quanti-
 tatis continue. Ideo oportet pro eius mensuratione ymaginari puncta, lineas

s et superficies, aut istorum proprietates, in quibus, ut vult Philosophus,
mensura seu proportio per prius reperitur, In aliis autem cognoscitur in
similitudine dum per intellectur referuntur ad ista. Etsi nichil sunt puncta
indivisibilia aut linee, tamen oportet ea mathematice fingere pro rerum
mensuris et earum proportionibus cognoscendis. Omnis igitur intensio

o successive acquisibilis ymaginanda est per lineam rectam perpendiculariter

70 qualitatum om. L / qualitatum et velocita- 76 atque: et N / post difformis add. B Expli-

tum: velocitatum qualitatis C/difformium: ciunt capitula tertie partis / past difformis
difformiter difformium E [ et2om. S | inten- add., E Explicit tabula capitulorum deo
sione crr. ex exteasione (vid. eap. 111.8) | gratias / post difformis add. FM et sic est
inom. FM (erit M) finis intencionum omnium capi-
71 difformitatum: difformitatum difformiter tulorum huius libri divisi in tres partes et
difformibus (/) .4 qualitaturn E [ quodam: cetera [ post difformis add. L Tunc sequitut

quorundam F [ [alio] swpplevi, of. IIlix.1 prima pars
71-72 quoddam...de: de quodam alio exem-
ploet N Ii: AEBVDINFMPCSG[]]

72-73 de (ct N)...difformibus BFMNS om. 1 [Capitula prime partis] B, om. alii MSS

P difformitatis composite ex partibus uni- ptima pars tractatus [ ]
formibus A de difformitate ELC 2 Capitulum...intensionis BVEG om.
73 et:seuE ADLNMS[]] de continuitate intensionis

74 seu: vel N sive AE | secundum: propter
EL | quid: quam A4

capitulum primum F Primum capitulum
prime partis P Prima propositio mg. C 1

75 uniformis: uniformitatis E / infinita ex- mg. S
tensione simpliciter BFM et o. I1l.xii6.1 3 Omnes res mensurabiles NC / ymaginan-
extensione simpliciter infinita AELNPSC tur C

| qualitatis? gnr. M 4 mensurationem § mensura [/}

g

e Y

Part I, Chapter i 165

qualities and velocities. 8. On the measure and intension to infinity of certain dif-
formities. 9. Another example of the same. 10. A certain other example of a dif-
formity composed of uniform and uniformly difform parts. 11. On the measure and
extension to infinity of a finite quality or velocity. 12. On the qualified infinite ex-
tension and measure of a finite and uniform quality. 13. On the absolute infinite
extension of a finite and difform quality.

Chapters of Part I

'Li On the continuity of intensity

. Every measurable thing except numbers is imagined in the manner of continuous
quantity. Therefore, for the mensuration of such a thing, it is necessary that points,
lines, and sutfaces, or their properties, be imagined. For in them (i.e. the geometri-
cal entities), as the Philosopher has it,! measure or ratio is initially found, while in
other things it is recognized by similarity as they are being referred by the intellect
to them (i.e., to geometrical entities). Although indivisible points, or lines, are non-
existent, still it is necessary to feign them mathematically for the measures of
things and for the understanding of their ratios.? Therefore, every intensity which
can be acquired successively ought to be imagined by a straight line perpendicular-

Li

* See the Commentary, Li, line 5. 2 Jbid., lines 7-9.

4~ lineas et supetficies: superficies et lineas | per intellectam fr. N post referuntur /ad
AP ' ista #r. N post qua guod stat in loco dum |

4 lineas:linea V ista: illa G/ nichil sunt: nonsint G

5 et: aut G / ut...Philosophus: secundumn 8 mathematice om. AP | fingere: sumere E
philosophum /J] / Philosophus BVLF- ¢ proportionibus: proprictatibus et propos-
MSCGD Aristoteles AENP - tionibus M /igitur: ergo Gaut C B

6 seu: et M | per prius: proprius GS{ 7) 10 ymaginanda est /. FM post intensibilis in
prius E [ autem: aut A lirea 11 . )

7 dum BVFMSCG qua ENL que PquiA 11 aliquod punctum BV FMSCG(]] sliquot

——‘



164 De configurationibus qualitatuns et motsuunt

yo ~ qualitatum et velocitatum difformium. 8= de mensura et intensione in infini-
- tum quarundam difformitatum. 9= de quodam [alio] exemplo. 10™ quoddam
aliud exemplum de difformitate composita ex partibus uniformibus et
uniformiter difformibus. 11® de mensura et extensione in infinitum qualitatis

finite seu velocitatis. 12® de infinita extensione secundum quid et mensura

;»  qualitatis finite et uniformis. 13 de infinita extensione simpliciter qualitatis

* finite atque difformis.

[Capitula prime pastis]

[Li] Capitulum primum de continuitate intensionis

Omnis res mensurabilis exceptis numeris ymaginatur ad modum quanti-

tatis continue. Ideo oportet pro eius mensuratione ymaginari puncta, lineas

s et superficies, aut istorum proprietates, in quibus, ut vult Philosophus,
mensura seu proportio per prius reperitur. In aliis autem cognoscitur in
similitudine dum per intellectum referuntur ad ista. Etsi nichil sunt puncta
indivisibilia aut linee, tamen oportet ea mathematice fingere pro rerum
mensuris et earum proportionibus cognoscendis. Omnis igitur intensio

o  successive acquisibilis ymaginanda est per lineam rectam perpendiculariter

70 qualitatum om. L / qualitatum et velocita-
tum: velocitatum qualitatis C /difformium:
difformiter diformium E [ et3om. § | inten-
sione corr. ex extensione (vid. cap. I11.8) |
inom. FM

71 difformitatum: difformitatum difformiter
difformibus (/) A qualitatum E / quodam:
quorundam F [ [alio] supplevi, of. IIlsx.1

71-72 quoddam...de: de quodam alio exem-
ploet N

72-73 de (et N)...difformibus BFMNS om.
P difformitatis composite ex partibus uni-
formibus .4 de difformitate ELC

73 ct:seu E

74 seu: vel N sive AE [ secundum: propter
EL | quid: quam A4

75 uniformis: uniformitatis E [ infinita ex-
tensione simpliciter BFM et of. III.xiii.1
extensione simpliciter infinita AELNPSC
| qualitatis? om. M

76 atque: et N [ post difformis add. B Expli-
ciunt capitula tertie partis / poss difformis
add. E Explicit tabula capitulorum deo
gratias | post difformis add. FM et sic est
(erit M) finis intencionum omnium capi-
tulorum huius libri divisi in tres partes et
cetera | post difformis add. L Tunc sequitur

prima pars

Li: AEBVDLNFMPCSG[]]

1 [Capitula prime partis] B, om. alii MSS
prima pars tractatus [ ]

2 Capitulum,..intensionis BVEG om.
ADLNMS[]] de continuitate intensionis
capitulum primum F Primum capitulum
prime partis P Prima propositio mg. Ci1
mg. S

3 Omnes rcs mensurabiles NC / ymaginan-
tur C

4 mensurationem § mensura [ /]

a0

o

it et b o, N

Lmntil-ny -

q

Part I, Chapter i

165

ualities and velocities. 8. On the measure and intension to infinity of certain dif-

formities. 9. Another example of the same. 10. A certain other example of a dif-
formity composed of uniform and uniformly difform parts. 11, On the measure and
extension to infinity of a finite quality or velocity. 12. On the qualified infinite ex-
tension and measure of a finite and uniform quality. 13. On the absolute infinite

extension of a finite and difform quality.

Chapters of PartI

Li On the continuity of intensity

. Every measurable thing cxcept numbers is imagined in the manner of continuous

.

quantity. Therefore, for the mensuration of such a thing, it is necessary that point'.f.,
lines, and surfaces, or their properties, be imagined. For in them (i.e. the geometzi-
cal entities), as the Philosopher has it,* measure or ratio is initially found, while in
other things it is recognized by similarity as they are being referred by the intellect
to them (i.e., to geometrical entities). Although indivisible points, or lines, are non-
existent, still it is necessary to feign them mathematically for the measures .of
things and for the understanding of their ratios.? Therefore, every intensity yhlch
can be acquired successively ought to be imagined by a straight line perpendicular-

Ii
1 See the Commentary, L.i, line 5.

2 Ivid., lines 7-9.
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crectam super aliquod punctum spatii vel subiecti illius rei intensibilis, ut,
verbi gratia, qualitatis. Nam quecunque proportio reperitur inter intensio-
nem et intensionem de intensionibus que sunt eiusdem rationis similis pro-
portio invenitur inter lineam et lineam et e contra; quemadmodum enim una
linea alteri linee est commensurabilis et alteri incommensurabilis, ita est con-
formiter de intensionibus quod quedam sunt commensurabiles adinvicem et
quedam incommensurabiles quomodolibet propter continuitatem earundem,
Ergo mensura intensionum potest ymaginari congrue sicut linearum mensu-
ra, cum etiam intensio possit eodem modo sicut linea in infinitum diminuj
w €t quantum est ex se in infinitum augeri.

Rursum intensio secundum quam aliquid dicitur magis tale, ut magis
album aut magis velox; ipsa quidem, secundum quod intensio vel intensio
puncti est tantum uno modo divisibilis et in infinitum ad modum continui,
igitur non potest convenientius ymaginari quam per illam speciem continui
que est primo divisibilis et uno modo tantum, scilicet per lineam. Et quo-
niam linearam quantitas sive proportio notior est et facilius 2 nobis concipi-

23

] tur, ymmo linea est in prima specie continuorum, ideo per lineas ymaginanda
N T est intensio talis—maxime vero et convenientissime per illas que subiecto
T applicate supet ipsum petpendiculariter eriguntur, quarum consideratio ad

BN

w  cuiuslibet intensionis notitiam naturaliter juvat et ducit, prout ex 4° capitulo

. sequenti plenius apparebit. Ideoque intensiones equales per equales lineas
designantur et dupla intensio per duplam lineam et sic semper proportiona-
liter procedendo. Et istud est universaliter intelligendum de omni inten-
sione ad ymaginationem divisibili, sive sit intensio qualitatis active sive non
ss  active, sensibilis sive insensibilis subiecti aut obiecti aut medii, ut de luce
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Iy erected on some point of the space or subject of the intensible thing, .g., 2 quali-
ty. For whatever ratio is found to exist between intensity and intensity, in relating
intensities of the same kind, a similar ratio is found to exist between line and line,
and vice versa, For just as one line is commensurable to another line and incom-
mensurable to still another, so similatly in regard to intensities certain ones are
mutually commensurable and others incommensurable in any way because of their
[property of] continuity. Therefore, the measure of intensities can be fittingly
imagined as the measure of lines, since an intensity could be imagined as being in-
finitely decreased or infinitely increased in the same way as a line.

Again, intensity is that according to which something is said to be “more such
and such,” as “more white” ot “more swift.” Since intensity, or rather the intensity
of a point, is infinitely divisible in the manner of a continuum in only one way,
therefore there is no more fitting way for it to be imagined than by that species of 2
continuum which is initially divisible and only in one way, namely by a line. And
since the quantity or ratio of lines is better known and is more readily conceived by
us—nay the line is in the first species of continua, therefore such intensity ought to
be imagined by lines and most fittingly by those lines which are erected perpendic-
ularly to the subject. The consideration of these lines naturally helps and leads to
the knowledge of any intensity, as will be more fully apparent in chapter four
below. Therefore, equal intensities ate designated by equal lines, a double intensity
by a double line, and always in the same way if one proceeds proportionally. And
this is to be understood universally in regard to every intensity that is divisible in
the imagination, whether it be an active or non-active quality, a sensible or non-
sensible subject, object, or medium. For example, it is to be understood in regard
to the light of the body of the sun, to the illumination of 2 medium, or to a species
in the medium, to a diffused influence or power, and similarly to others, with the

50 cuiuslibet: cuinscunque BV G cuiuscuius-
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corporis solis et de lumine medii, vel de specie in medio, vel influentia aut
virtute diffusa, et sic de aliis, excepta forsitan intensione curvitatis, de qua
dicetur ad partem in capitulis 20° et 21° huius partis.
Hujusmodi vero linea intensionis de qua nunc dictum est non extenditur
o  extrapunctum vel extra subiectum secundum rem sed solum secundum yma-
ginationem, et ad quamvis partem nisi quod convenientius ymaginatur in
sursum perpendiculariter stare super subiectum qualitate informatum.

\

L
'+ [Lii] Capitulum secundum de latitudine qualitatum
2
Omnis intensio per predictam lineam designata proprie vocari deberet
Jongitudo illius qualitatis, primo quidem quia in alteratione continua [es-
sentialiter] non exigitursuccessio secundumextensionemsivesecundumpartes
s  subiecti [quia potest totum simul incipere alterari] sedibi requiritur successio
secundum intensionem. Ergo sicut in motu locali illa dimensio dicitur longi-
tudo spatii seu vie secundum quam exigitur successio, ita conformiter
huiusmodi intensio secundum quam requiritur successio deberet dici longi-
tudo ipsius qualitatis. Item sicut velocitas in motu locali secundum longitu-
w  dinem spatii mensuratur, ita in alteratione velocitas attenditur penes in-

alteratione acquisibilis potest ymaginari sine intensione seu divisibilitate
secundum intensionem, sed bene potest ymaginari sine extensione; ymmo
qualitas subiecti indivisibilis, ut anime vel angeli, non habet extensionem.
s Cum igitur ymaginetur mathematice longitudo sine latitudine et non ¢

converso, et intensio sit referenda ad aliquam dimensionem, ut patet ex ‘

tensionem. Ergo talis intensio deberet dici longitudo. Item nulla qualitas -

prius (7) corporis §
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2 Omnis BVSCGM Omnis igitur AELPD
Omnis ergo FN | designata: ymaginata
FM distincta A | vocari deberet BLND
vocari debet VFMSCG debet vocari EP
deberet vocari A
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possible exception of curvature, concerning which we shall speak in a limited way
in chapters twenty and twenty-one of this part [of our work]. o

Of coutse, the line of intensity of which we have just spoken is not actually ex-
tended outside of the point or subject but is only so extended in the imagination,
and it could be extended in any direction whatever except that it is more fitting to
imagine it standing up perpendicularly on the subject informed with the quality.3

Lii On the latitude of qualities

Every intensity designated by the aforesaid line ought propetly to be called the
longitude of the quality.! This is primarily because in continuous alteration suc-
cession according to the extension or parts of the subject is not [essentially] de-
manded, [for the whole subject can begin to be altered simultaneously], but suc-
cession according to intensity is required there. Therefore, just as in local motion
that dimension according to which succession is demanded is called length of space
or path, so similarly intensity of this sort according to which succession is required
should be called the longitude of this quality. Also, just as velocity in local mo-
tion is measured according to length of space, so velocity in alteration is a function
of intensity. Therefore, such intensity should be called longitude. Also, noquality
acquirable by alteration can be imagined without intensity or divisibility according
to intensity, but it can well be imagined without extension. Nay, a quality of an
indivisible subject, such as a soul or an angel, does not have extension. Since,
therefore, length is imagined mathematically without breadth but not conversely,

and since intensity ought to be referred to some dimension, as is evident in the

3 Tbid., lines 40—41.

Lii .
"1 See the Commentary, Lii, lines 2—-24.
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precedenti capitulo, ipsa referenda est ad longitudinem non ad latitudinem,

et nomine longitudinis magis proprie appellanda. Unde patet quod quali-
tas subiecti indivisibilis proprie non habet latitudinem. Sed multi theologi
e« loquuntur improprie de latitudine caritatis, quia si per latitudinem intelligunt

' Leomm transsumptio videretur incongrua. Verumptamen huiusmodi inten-

 intensionem, tunc contingeret invenire latitudinem sine longitudine, et sic

sionem vocabo latitudinem qualitatis, sicut plenius dicam in capitulo imme-

diate sequenti.

[L.iii] Qpitdm 3= de longitudine qualitatum

Cuiuslibet qualitatis extense sua extensio deberet vocari ipsius latitudo et
- predicta extensio designatur per lineam in subiecto descriptam super quam

linea intensionis qualitatis eiusdem perpendiculariter erigitur. Nam cum -
s omnis talis qualitas habeat intensionem et extensionem que in eius mensura -

sunt attendende, ideo si eius intensio diceretur longitudo tunc extensio, que

esset secunda dimensio, vocaretur latitudo. Et etiam econverso si intensio
dicatur latitudo extensio vocabitur longitudo. Sicut igitur corporis vel su-
 perficiei linea longitudinis et linea latitudinis perpendiculariter sibi invicem

10 adiacent, ita etiam extensio qualitatis que deberet dici ipsius latitudo yma-

ginanda est per lineam perpendiculariter adiacentem linee longitudinis ’

qualitatis eiusdem. Et quemadmodum in permanentibus extensio in subiecto
debet didi latitudo qualitatis et intensio longitudo, ita conformiter in succes-
sivis, cuiusmodi sunt motus, sonus, et similia, extensio eorum in tempore vo-
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preceding chapter, it (intensity) ought to be referred to length not to breadth, and
it more propetly ought to be called by the name of longitude rather than by that of
Jatitude. Thus it is clear that the quality of an indivisible subject does not propetly
have latitude. But many theologians speak improperly of the “latitude of charity’ ’3
—for if by “latitude” they understand intensity then breadth would be found with-

out length, and so their transference of the meaning would seem unfitting. Be that
as it may, I shall calls intensity of this kind the “latitude” of quality, as I shall de-
clare more fully in the chapter that immediately follows. -

Lii On the longitude of qualities

" The extension of any extended quality should be called its latitude. The afore-
said extension is designated by a line drawn in the subject, a line on which the line
of the intensity of the same quality is erected perpendicularly. For since every quali-
ty of this sort has intensity and extension on which its measure is dependent, there-
fore if its intensity were called longitude, then its extension—which would be its
second dimension—would be called [its] latitude. And also conversely, if intensity
is called latitude, extension will be called longitude. Therefore, just as the live of
length and that of breadth of a surface or body are perpendicularly adjacentto one
another, so also the extension of a quality, which should be called its latitude, ought
to be imagined by a line perpendicularly adjacent to the line of longitude of the
same quality. And just as in permanent qualities extension in the subject ought to
be called the latitude of the quality and intensity longitude, so similarly in succes-
sive things—of which sort are motion, sound, and the like—their extension in time

3 Ibid., lines 19-20.
-3 QOr, “sometimes call.” See the * variant
reading. I havechosenthe reading of the poorer

tradition primarily because, in fact, Oresme
always calls intensity by the name latitudo.
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»s  caretur latitudo et intensio longitudo. Verumtamen quia extensio est manifes-

tior et palpabilior, ut ita loquitur, et prior cognitione quo ad nos quam sit

intensio, et forsan quo ad naturam, ideo non obstantibus predictis ipsa
extensio secundum communem usum loquendi attribuitur prime dimen-
sioni, scilicet longitudini, et intensio latitudini. Et quoniam differentia
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should be called latitude and their intensity longitude. Nevertheless, extension as it
is thus spoken of is more manifest, more palpable, and prior in our cognition than
is intensity.! It is perhaps also priot in nature. Therefore, notwithstanding my
previous statements, this extension according to the common practice of speech is

»  huiusmodi impositionis seu improprietas vocationis nichil facit ad rem sed

\'A

utroque modo potest idem exprimi, volo sequi modum communem ne
propter locutionem inconsuetam illa que dicam minus leviter intelligantur.

Extensio igitur qualitatis in nomine dei vocetur eius longitudo et intensio
ipsius vocetur latitudo sive altitudo. Sed qualitercunque sit, patet ex dictis
» | quod quidam moderni non bene vocant latitudinem qualitatis ipsam totam,

sicut abusio esset per latitudinem superficiei intelligere totam superficiem
vel figuram. Nam quemadmodum alique latitudines superficierum sive figu-

rarum inequalium sunt equales ita similiter, sicut postea videbitur, multe
latitudines qualitatum inequalium sunt equales aut etiam econverso.

[Liv] Capitulum 4m de quantitate qualitatum

* Cuiuslibet linearis qualitatis quantitas ymaginanda est per superficiem
cuius longitudo seu basis est linea in subiecto quali protracta, ut dicit prece-
dens capitulum, et cuius latitudo seu altitudo designatur per lineam super
s  basim predictam perpendiculariter erectam secundum quod ponit capitulum
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in naming, actually has no effect an
1 say might not be less eas

intensity its latitude or altitude.

associated with the first dimension, namely longitude, and intensity with ladtude.

And since a difference in the application of [a name of] this soxt, or an impropriety

d the same thing can be expressed in either way,
I wish [accordingly] to follow the common way. I do this so that those things which
ily understood because of unaccustomed locution. There-

fore, in the name of God let the extension of a quality be called its longitude and

But however this might be, it is obvious from the

things said that certain moderns do not speak in the best way when they call the
whole of the quality its latitude, just as it would be an abuse [of terminology] to
understand by the breadth of a surface the whole surface or figure.? For just as the
breadths of some unequal surfaces or figures are equal, so, as will be seen later,
many latitudes of unequal qualities are equal, of vice versa.

Liv On the quantity of qualities

The quantity of any linear quality is to be imagined by a surface whose length or
base is a line protracted in a subject of this kind, as the preceding chz?pter says, and
whose breadth or altitude is designated by a line erected perpendicularly on the

Liii
1 See the Commentary, Liii, lines 15-17.

3 Jbid., lines 24-27.
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secundum. Et intelligo per qualitatem linearem qualitatem alicuius linee in

subiecto informato qualitate.
Quod enim quantitas talis qualitatis per huiusmodi superficiem possit

ymaginari patet, quoniam contingit dare supetficiem illi qualitati equalem in ”

o longitudine seu extensione et similem in altitudine eidem qualitati in inten-
sione, ut patebit post. Sed quod per hoc debeamus ymaginari qualitatem ut
eius dispositio levius cognoscatur apparet quia eius uniformitas atque dif-
formitas citius, facilius, et clarius perpenduntur quando in figura sensibili
aliquod simile describitur quod ab yma ginatione velociter et perfecte capitur

s et quando in exemplo visibili declaratur. Satis enim difficile videtur quibus-
dam intelligere que sit qualitas uniformiter difformis. Sed quid facilius quam
quod trianguli rectanguli altitudo est uniformiter difformis? Certe hoc ap-
paret ad sensum. Cum igitur intensio huiusmodi qualitatis per altitudinem

talis trianguli fuerit figurata et ei assimilata sicut fiet in 8° capitulo, tunc de

a0 facili cognoscetur huiusmodi qualitatis difformitas, dispositio, figuratio, et
mensura, et ita de aliis. Nec alio modo possent species seu diversi modi
difformitatis agnosci nec aliter assignar, sicut patebit capitulis 14° et 15°
huius partis. Multum enim juvat ad cognitionem rerum ymaginatio figura-
rum, propter quod theologi dicunt illud fuisse figuram alicuius rei ex cuius
s similitudine in illius rei notitiam poterat deveniri et configurari ei et assimi-

lari. Nam ut dicit Apostolus de Christo quod “reformabit corpus humilita- -

tis nostre, configuratum corpori claritatis sue.” Glosa dicit “i.e., assimilabi-

mur corpori illius in claritate.”

Nunc autem ad propositum revertendo, sicut punctualis qualitas ymagina-

so  tur ut linea et linearis per superficiem, ita qualitas superficiei ymaginatur ut

6 perom. F{M] [lincarem: linealem P /qua-
litatem? om. P
8 enim quantitas #r. A [ talis qualitatis tr.
LD{E] talis A | huiusmodi superficiem
#r.B
9 quoniam: quia AP/EN]}
10 ciuzdem § / quantitati P /in om. L[N}
11 patebit post #r. P[N] patebit [G] [ debe-
amus bis P '
111§ Sed...declaratur om. D
12 dispositiones ALP{EN] | cognoscantur
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atque: ct AP[EN] o
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14 aliquod: ad(?) S/C] aliquid /NG
15 etom. AP [eaimom. D
1516 quibusdam intelligere om. AP
16 que: quid LPD{EC] quod A
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17 quod: quo AP
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tulo om. §

20 cognoscentur FB | qualitatis difformitas
#r. A qualitatis difformitas ct difformis L
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species: superficies A [ seu om. AP | diver-
si modi: diversimode P
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tulis APL[E]
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24 illud BVFS[MG] ilam ALPD{ECN]|
alicuius rei om. A alicuius S/M] .
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aforesaid base in the way that the second chapter proposes. And T understand by
“inear quality” the quality of some line in the subject informed with a quality.
That the quantity of such a [linear] quality can be imagined by a surface of this
sort is obvious, since one can give a surface equal to the quality in length or exten-
sion and which would have an altitude similar to the intensity of the quality, as will
be clear later. But it is apparent that we ought to imagine a quality in this way in
order to recognize its disposition more easily, for its uniformity and its difformity
are examined more quickly, more easily, and more clearly when something similar
to it is described in a sensible figure, [This is true] because something is quickly
and petfectly understood when it is explained by a visible example. 'Thus it seems
quite difficult for certain people to understand the nature of a quality that is uni-
formly difform. But what is easier to understand than that the altitude of a right
triangle is uniformly difform? For this is surely apparent to the senses. Therefore,
when the intensity of a quality of this sort is figuratively represented by the altitude
of such a triangle and is assimilated to it in the manner done in chapter eight, then
one recognizes with ease in such 2 quality its difformity, disposition, figuration,
and measure’; and similarly for other qualities. Now there is no other way by
which the species and diverse modes of difformity could be recognized‘and other-
wise assigned, as will be obvious in chapters fourteen and fifteen of this part. For
the imagining of figures is a great help in the understanding of things. z}ccordmgly,
theologians say that it was from the similarity of the figure of something th?t one
was able to come into knowledge of that thing and to be conformed and assimilat-
ed to it. For as the Apostle says concerning Christ, He “will reform the body of
our lowness, made like to the body of His glory.”z A gloss on this passage says:
¢4 e. we shall be assimilated to His body in glorification.” - L
Now, reverting to the subject at hand, just as the quality of a point s unagmed
as a line, and the quality of a line by a surface, so the quality of a surface is imagined

Liv
* 1 See the Commentary, Liv, lines 8-26.
3 Epist. to the Philippians 3:20-21.

3 The so-called Glasa ordinaria. Sce the
Commentary, Liv, lines 27-28.

imilabi i glas, ord. assimi~
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25-26 ett,,,..Apostolus: configurari enimi. -~ S/GJ assimilatio in corpora.4 assimilatum

imilari und tolus ait § corpus L(?C] e o
23 ﬁmﬁ?ﬁ;ﬁ f«xu 28 claritate S/CG) . glas. ord. glorificatione
26-44 Nam.,...appatebit om. D - ALP(E] oo -
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corpus cuius quidem corporis ymaginati basis est supetficies ipsa informata
qualitate prout plenius declarabitur in processu. Cum autem in corpore
quali infinite sint superficies [equales] et cuiuslibet earum qualitas ymagine-
tur ut corpus, non est inconveniens, sed oportet, ymaginari unum corpus

s  secundum situm ubi aliud potest ymaginari simul, vel etiam quodlibet simul,
per penetrationem vel per mathematicam suppositionem (/superpositionem?)
seu simul positionem corporum sic fictorum; que tamen penetratio non est
in re. Et quamvis qualitas superficialis ymaginetur per corpus, ét non con-
tingat esse vel ymaginari quartam dimensionem, tamen qualitas corporalis

«  ymaginatur habere duplicem corporeitatem: unam veram ad extensionem
subiecti secundum omnem dimensionem, aliam vero solum ymaginatam ab
intensione ipsius qualitatis infinities replicabilem secundum multitudinem
superficierum subiecti, cuius ymaginationis op(p)ortunitas prius tacta est et
in sequeatibus plenius appatebit.

[L.v] Capitulum 5= de figuratione qualitatum

Omnis qualitas linearis figuratur ad modum alicuius superficiei super
subjectam lineam perpendiculariter erecte. Sit enim AB linea informata
qualitate [Fig. 1]. Et quoniam per precedens capitulum qualitas ista designa-

s tur per superficiem, oportet quod ymaginetur figurata sicut superficies per
quam ipsa designatur vel ymaginatur, Cuius quidem superficiei altitudo
designat intensionem istius qualitatis. Oportet etiam quod istius superficiei

31 superficies ipsa #r. A

32 prout...declarabitur: sicut plenius patebit
A sicut patebit plenius P[E] ut post decla-
ratur [N] | in processu om. [N] | Cum:
nunc Ff M] | autem: igitur V'

33 sint: sunt A F[M] |[equales] BVAPSL
[EGCN], sed delendum est, sicut in F[M]?

33-34 ymaginatur Ff MN]

34 sed oportetom. L | sed: sed forte F{MN] |
post ymaginari add. S sit

35 secundum situm: sic ficcum F{NJ situm §
sic infinitum /CJ / ubi...simul!: simul esse
ubi aliud AP[E] | vel: aut A | quodlibet:
quomodolibet F{M] quolibet S quotlibet
[E] | simul?: sive A

36 penetrationes L{C] | vel: sen VF [ per
BSF[CGM] om. V etiam per AP[EN]
etiam L | suppositionem: positionem V'

37 positionem: possent V | sic om. AL [ fic-
torum BVSF[MN] situatorum APL[E]
sitorum [ G finitorum [C] | postfictorum
add, L secundum infinitatem

38 qualitas om. L | ymaginatur PIN] | et?:
tamen L et tamen [ N]

38-39 contingat BVFS [ MGN] conting®
APL contingit [EC]

39 tamen VPLS[EGC] cum BAF[{M,iN]

40 post duplicem add. S ipse

41—42 aliam.,.multitudinem om. Ry

41 vero om. F[M] | solum V.APF[EGC]
solam BL{ MN] | solum ymaginatam /r. A

42 replicata L
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as a body whose base is the surface informed with the quality. This will be more
fully clarified as we go along. Moreover, since in any kind of a body there is an
infinite number of equivalent* surfaces and the quality of any one of them is imag-
ined as a body, it is not unfitting but necessary that one body be imagined to be at
the same time in the place where another body—or even any other body whatever
—is imagined to be. [We can think of this taking place] by penetration or by math-
ematical superpositions or the simultaneous placing of the bodies so imagined.
However, this penetration is not real. And although a surface quality is imagined
by means of a body and it does not happen that 2 fourth dimension exists or is
imagined,$ still a corporeal quality is imagined to have a double corporeity: a true
one with respect to the extension of the subject in every dimension and another
one that is only imagined from the intensity of this quality taken an infinite number
of times and dependent upon the multitude of surfaces of the subject. The suitable-
ness of this imagined concept has been touched upon before and will be more fully
apparent in what follows.

Lv On the figuration of qualities

Every linear quality is “figured” (i.e., represented in figures) by means of a sur-
face perpendicularly erected upon a subject line. For let AB be a line informed
with a quality [see Fig. 1]. And since by the preceding chapter this quality is des-
ignated by a surface, it is necessary that it be imagined as “figured” by the surface
by which it is designated or imagined. The latitude of this surface designates the in-
tensity of this quality. It is necessary also that any point of this surface or figure out-

4 The Latin text appears to have superficies
equales. Either the equales ought to be deleted,
ot it is used with the meaning of surfaces that
are equivalent or equal in thickness. One
would suppose that Oresme would have con-
ceived of them as being of infinitely small
thickness, syncategorematically speaking, i.c.,

that they are thinner than any assignable
quantity. ,

3 All manuscripts except V' (which has posi-
tionems) have suppositionems. However, super-
positionem makes much better sensc and so 1
have rendered it such in my translation.

6 See the Commentary, Liv, line 39.
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[Lviii] Capitulum 8= de qualitate triangulari rectangula

Omnis qualitas ymaginabilis per triangulum habentem rectum angulum
super basim potest ymaginati per omnem triangulum habentem rectum
angulum super eandem basim, et per nullam aliam figuram potest ymagi-
nari. Quod enim aliqua qualitas sit ymaginabilis per talem triangulum patet
ex capitulo precedenti eo quod aliqua potest esse proportionalis in intensione
tali triangulo in altitudine; et illa est que vocatur communiter qualitas uni-
formiter difformis terminata ad non gradum, que tamen magis proprie
potest dici qualitas uniformiter inequalis in intensione sicut triangulus cui ip-
sa proportionatur est altitudinis uniformiter inequalis. Similiter ipsa magis
deberet dici terminari ad privationem quam ad non gradum. Sed quoniam
alia locutio magis est apud modernos assueta et est satis transibilis, ideo in
hoc tractatu eam recipio et admitto.

Quod vero predicta qualitas non possit per aliam figuram designari patet
ex eo quod nulla figura alia a tali triangulo habente rectum angulum super
basim est consimilis altitudinis seu proportionalis predicto triangulo, ut
planum est intuenti; igitur nec proportionalis in altitudine isti qualitati in
intensione. Ergo per eam non est ymaginabilis qualitas predicta, ut patet per
6= capitulum, Sed quod indifferenter ista qualitas per omnem triangulum

0 - habentem rectum angulum super basim possit congrue ymaginari probatur
sic. . :

. Et sint duo trianguli tales, scilicet A4BC minor et A BD maior, super basim
AB; deinde erigatur perpendiculariter linea EF in maiori triangulo, que
secet lineam AC in puncto G [Fig. 4]. Quoniam ergo duo trianguli ABD et

Tviti: BVPFL | o : 10-11 magis deberet #. P[.AG] magis debet

- 1 Capitulum...rectangula om. [SMA] capi- .~ [N] o

tulum 8 [N] 8 mg. [SA] | triangulari 11 diciom. L[SN,
VLP[G] trianguli BF[C] trian! [E] | 12 magis est #. VFEF[EMN] est [C] [ trans-

- rectangula L{G] rectangulari VP rectan- sibilis BFf MN]
guli BF[C] ' 13 eam #r. P{E.A] postideo in linea 12
2 rectumom, P~ - ' 14 posset P/ESA]
4 bGguramom, F : 15 eo quod: alio quia F/M] | tali om. P

5 aliqua BV[SFMCG] talis LP[EAN] | 16 sen BF[ESMAC] sive VLP[NG]

pertalembis V1 17 proportionalis sr. P[.A] post altitudine /
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illa: ista P/EA] | est que om. P que [A] |
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F[M] postestinlineay :

9 potest BVF[MNCG] posset LP[ESA]
| in om. LP[{NC] | intensione: intensive

10 propotrtionaliter P

isti qualitati: istius qualitatis P

18 Ergo:igitur VLP[SG]

22 tales om. V[ NJ [ scilicet om. F[ M] /minor:
brevior 1V

23 perpendiculariter linea #. F/MC] [ linca
om. P[ AN]

24 ergo:igitur V/SG]
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Lviii On a right-triangular quality

Every quality which is imaginable by a triangle having a right angle on the base
can be imagined by every triangle having a right angle on the same base; and by no
other figure can it be imagined. That some quality is imaginable by such a ttiangle
is evident from the preceding chapter because some quality can be proportional in
intensity to such a triangle in altitude. This quality is that whichis commonly called
a “uniformly difform quality terminated at no degree.”* However, more properly
it can be called a quality uniformly unequal in intensity just as the triangle to which
it is proportional is uniformly unequal in altitude. Similarly it would be better to
say that it is terminated at the “privation” [of the quality] rather thanat “no degree.”
But since the other locution is the more customary one among moderns and repre-
sents the idea well enough, therefore I shall take it up and adopt it in this treatise.

That the aforesaid [uniformly difform] quality cannot be designated by any oth-
er figure is clear from the fact that no figure other than this kind of a triangle hav-
ing a right angle on its base is of similar altitude or is proportional to the afore-
said triangle, as is plain to one who is observant. Therefore, no other figure is pro-
portional in altitude to that quality in intensity, and hence the aforesaid quality is
not imaginable by any other figure, as is clear by chapter six. But that this quality
could be equivalently represented without any difference by every triangle hav-
ing a right angle on the base is proved as follows. ... o

On base AB let there be two such triangles, namely ABC the smallet one and
ABD the larger one [see Fig. 4]. Then let line EF be erected perpendicularly in the
larger triangle, cutting line AC in point G. Therefore, since the two triangles 48D

D

/|

C
/
G
A E 8

B Fig. 4 S
Figure in MSS BLSGC. Letter C is missingin MS C. .

Ieiii ; S
! Le., “zero degree.”” 1 have retained “no dearec” throughout to rendec non gradunt..
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Deo, de quo scriptum est in libro Danielis quod “ipse revelat profunda et
abscondita, et novit in tenebris c_9nstitutz.”

~ Incipit secunda pats
‘huius tractatus de difformitate

successivorum

[(IL.i] Cap_inﬂuni primum de duplici difformitate motus

s Omnis motus successivus subiecti divisibilis habet partes et est divisibilis
uno modo secundum divisionem et extensionem seu continuitatem mobilis,
alio modo secundum divisibilitatem et durationem seu continuitatem tem-
poris, tertio modo saltem ymaginative secundum gradus et intensionem
velocitatis. A prima autem continuitate dicitur motus magnus vel parvus, a

w - secunda brevis aut longus, 2 tertia velox aut tardus. Habet itaque motus
- duplicem extensionem, unam subiectivam et aliam temporalem, et habet
unam intensionem. Due sutem extensiones possunt ymaginari quodam
modo orthogonaliter seinvicem ad modum crucis intersecare, ita quod ex-
tensio durationis diceretur longitudo et extensio subiectiva vocaretur

13 - latitudo, intensio vero posset vocari altitudo ipsius motus seu velocitatis.
Sed si iuxta premissa in 3° capitulo prime partis intensio velocitatis appel-
laretur eius latitudo, tunc utraque extensionum ad intensionem comparata

- poterit dici longitudo et sic velocitas habebit duplicem longitudinem sicut
habet duplicem extensionem, et in utraque istarum extensionum potest in-
e  tensio velocitatis multipliciter variari. Et quoniam difformitas oritur ex €0

28 post Danielis add. [ G] 3° (/) capitulo

28-29 de ipse...constituta ser. mg. B in (7)
Danl’ 2 ¢ mg, A Daniel 28 (/) [ et abs-
condita om. B P} Tit.etI1.i: BVL

29 etom. L [ ct...constituta om. [C] sed add, 1-3 Incipit (om. L)...successivorum BL[A]
ct sic est finis illius capituli et per conse- om. V[ N] Incipit secunda [ FMP] Secun-
quens totius tractatus { pes? constituta add, da pars de figuratione ct potentia successi-
[E] Explicit prima pars huius tractatus vorum [G] Secunda pars particularis mg.
deo gratias ¢ odd. { PFM] Explicit prima [C] Incipit pars secunda [E] secunda pars
pars huius operis ef [.4] explicit prima mg. [S] Secunda pats [ J]
pars ef {IN] Et sic finitur prima pars prin- 4 dupliciom. L

cipalis ¢# [ G] Explicit prima pars de intea-
sione qualitatum ‘
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or by good or bad angels, or immediately by God, of whom it has been writtén in
the book of Daniel? that “He revealeth deep and hidden things and knoweth what
is in darkness.”

~ Here begins the second part
of this tract and it treats of the difformity
of successive things

ILi On the double difformity of motion

Every successive motion of a divisible subject has parts and is divisible in one
way according to the division and extension or continuity of the mobile, in an-
other way according to the divisibility and duration or continuity of time,and ina
third way—at least in imagination—according to the degree and intensity of veloci-
ty. From its first continuity motion is said to be “great” or “small”; from its sec-
ond, “short” or “long,” and from its third, “swift” or “slow.” And so motion has
two extensions, one that pertains to the subject and the other that pertains to time,
and one intensity. Now the two extensions can be imagined in a certain way as
mutually intersecting at right angles in the manner of a cross,! so that the extension
of duration ought to be said to be “longitude” and the extension in subject ought to
becalled “latitude,” while the intensity could be called the “altitude” of this motion
or velocity. But according to what was premised in the third chapter of the first
part, if intensity of velocity were to be called its “latitude,” then each of the exten-
sions in relationship to intensity could be called “longitude,” and so velocity will
have a double longitude just as it has a double extension, and in each of these ex-
tensions the intensity of velocity can be varied in multiple ways. And since dif-

8 Daniel 2:22. . . IIi -
' ' ' 1 See the Commentary, IL1, lines 12-13. "«

§ subiecti: sive L ' : 12 Due:que(9)L :

6 extensionem et divisionem L [ continuz- 13 ortogonaliter B[SG] | se-: seu L [ sciavi-
tionem -  cem#r. V post crucis . v .
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quod intensio varie extenditur, inde sequitur quod motus sive velocitas
potest habere duplicem difformitatem vel etiam uniformitatem duplicem:
unam secundum partes vel extensionem mobilis, que proprie dicitur uni-
formitas aut difformitas; aliam vero secundum partes vel durationem tempo-
ris, que proprie dicitur regularitas vel irregularitas. I.-Iabet €rgo motus
ratione subiecti uniformitatem vel difformitatem et ratione temporis sive
secundum tempus regularitatem vel irregularitatem. Et secundum hoc dice-
retur quod motus celi est difformis et est regularis, motus vero gravis deor-
sum potest esse econtrario uniformis et irregularis et etiam potest esse uni-
so  formis et regularis vel difformis et irregularis. Sed non est possibile quod
motus circularis sit uniformis. Verumptamen in sequendo modum loquendi
consuetum vocabo quandoque improprie regularitatem nomine uniformita-
tis et irregularitatern nomine difformitatis, sed cum determinatione noti-
ficante concomitante vel prima.

[[L.i] Capitulum 2= de tempore, quid sit et quod non
est difforme

Primum omnium successivorum est tempus—ymmo tempus in una sui
significatione est ipsamet successio morosa rerum mutabilium secundum

»  prius et posterius seu earum duratio successiva. Nec tempus sic sumptum
est motus sed est successio ipsius motus vel mobilis. Nam et si omnia
quiescerent, adhuc esset tempus; aut si omnia mota moverentur velocius
quam nunc moventur, non tamen velocitaretur tempus. Est itaque tempus
secundum istam significationem quoddam accidens de predicamento quando.

10 Necest idem quod res temporalis, nec tamen est res separabilis a re tempora-
~ ki, quia sine tali re non potest absque implicatione contradictionis existere,
nec ab ea potest separari etiam per divinam potentiam absolutam. Unde
proprie loquendo tempus sic sumptum non est aliqua res sed est modus rei,
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formity arises from the fact that intensity is various]

: : : ¥y extended, so it follows that
motion or velocity can have double difformity or even double uniformity: one ac-

cording to the parts or extension of the mobile—which is properly called “uni-
formity” or “difformity”—and the other according to the parts or duration of time
—which is propetly called “regularity” or “irregularity,”z Therefore, motion has
“uniformity” or “difformity” by reason of subject, and “regularity” or “irregular-
ity” by reason of, or according to, time. And according to this it ought to be said
that the motion of the heavens is “difform” and “re »~ while the motion of a
heavy body downward can be contrariwise “uniform’ and “irregular;” and it also
can be “uniform” and “regular,” or “difform” and “irregular.” But it is not pos-
sible for circular motion to be “uniform,” However, in following the custo,
manner of speaking, I shall sometimes improperly call “regularity” by the name of
“uniformity”and “irregularity” by the name of “difformity,” but I shall do so with
an accompanying or prior remark acknowledging this.3 '

ILii On time: its nature and its non-difformity

The first of all successive things is time. In fact, time, in one signification of it, is
itself the enduring succession! of mutable thin gs according to before and after, or
it is the successive duration of these things. But time assumed in this fashion is not
the motion but is the succession of the motion or movable thing. For even if all
things were at rest, still time would exist ; or if all things in motion were moved
more quickly than they are now moved, still the time would not be quickened.
And so according to this signification time is a certain accident of the category
“when.” Not is time identical with a “temporal thing.” [But if not identical with a
temporal thing] still it is not a thing separable froma temporal thing, for it could not
exist in the absence of such a temporal thing without implying a contradiction.2
Nor can it be separated from a temporal thing even by divine absolute power.
Whence properly speaking time so assumed is not some #bing but is rather a mode

3 Ibid., lines 2 3~28.,
31bid., lines 3 3-34.

ILii
! See the Commentary, ILii, line 4.
3 Jbid., lines 10-11.

ILii: BV
2 est B{FA; of. tab. cont.] sit VL[G]
3 ymmo tempus: tamen motus L cum tem-
pus/E]
4 mutabilium: mobilium L{E ]
§ corum L

7 motaoem. V'
significationem BV FMPSG] acceptio-
nem L[EN] scceptionem seu significa-
tionem [.A] figurationem ? {C]

10 res3 BV FMAPCS] om. LIENG]
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s  quemlibet eorum moveri velocitate difformi, quoniam ex duabus vel pluribus
- velocitatibus uniformibus eiusdem corporis super varios polos aut circa
- centra diversa fit velocitas inequalis, irregularis, sive difformis. Unde etiam

et stellas fixas dicunt astrologi moveri velocitate difformi. Oportet igitur

quamlibet difformitatem celestis. velocitatis secundum predicta aliqualiter": R |
w . figurari et opinandum est quod decenter figuretur et quod pulchre figure

assimiletur. Nihilominus tamen aliqua astra aut omnia uno tempore moven-

tur decentiori et pulchriori difformitate et velocitate magis consona quam

alio tempore, acsi una vice facerent nobilius tripudium quam alia sive

meliorem concentum. Hunc enim concentum, ut ait Cassiodorus, “ratio

13 tantum animo dedit sed auribus natura non prodidit.” De quo etiam potest

intelligi illud verbum Iob dicentis, “concentum celi quis dormire faciet?”

quia sicut in Genesi legitur, “frigus et estus, hyems et estas, nox et dies, non

requiescent.” Mutatio autem huius concentus aut difformitatis potest esse

una de causis quare aliquando hic infetius corpora celi immittunt influentias

= benigniores, aliquando minus benignas. Hec quoque causa potest alias causas

- veluti aspectus benivolos intendere vel remittere et malivolos, eo modo quo

dicuntur malivoli intendere aut mitigare vel etiam totaliter impedire. Sed
forsan hec causa propter eius latentiam non fuit ab astrologis assignata.

[[L.xiii] ~Capitulum 13= de difformitate quorundam successivorum - -

Rerum quedam sunt ita successive quod non possunt aliquo modo per-
manere, sicut tempus et motus. Alie sunt ita permanentes quod licet habeant
esse vel durare temporaliter, divisibiliter, et successive, tamen earum es-

s  sentia toto illo tempore eadem permanet nec potest esse aliqualiter successi-
va, sicut substantie indivisibiles et immateriales. Sed prima illarum, que Deus
est, nec habet essentiam successivam nec esse sive durare quoquomodo
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certain that each of them is moved with a dif-form velocity sinccf from two or mote
uniform velocities of the same body on various poles about diverse centers there
atises an unequal, irregular, or difform veloc1ty.'. Hence even t.he fixed stars, the
astronomers §ay, are moved with difform velo‘cu:y. Therefore, it is necessary that
each difformity of celestial velocity be .ﬁg‘ured in some way accordmg ‘to w}.mt. we
have said, and one ought to think that it is figured properly and t1.1at it w.assunfldit-
ed to 2 beautiful figure, Nevertheless some of all stars are movedinone timewitha
more fitting and more beautiful difformity and a more consonant velocity t};t; in
another time, as if to produce in one turn a nobler dance or better harmony t. ain
another. For this harmony, as Cassiodorus 'says, “reason gave only to thmd,
nature not producing it for the ears.”" Of this harmony also can be underst e

“statement of Job: “who can make the harmony of heaven to sleep?”2 For, as it is

read in Genesis: “cold and heat, summer and -winter, night and day shall n;:t
cease.”? But change of this harmony or dﬁomw can be one of: the caustc:s why
sometimes heavenly bodies emit below more ben.J gn, and at other times lesfsa cmi?’
influences. This also can be the cause why [ccnam] otheL.' causes, sucl.u as h;r:hra ti
or unfavorable aspects, increase or decra.ns.e [things] in thc. way in w ethinun]
favorable ones are said to increase, of to nnﬁga.te, or even to nnpcd;;[som o tﬁe
completely. But perhaps this cause was not assigned by astrologers cause

fact that it is hidden. : : v

1I.xiii On the diﬁ"o‘rr‘nilt).r of certain successive thmgs

Certain things are so successive that they cannot last in any way. E?:m;t)le‘s: ;Is:

time and motion. Other things are 50 perm:men:lu th:l:tl, although they : vih : e
e . \ . e £

ot last temporally, divisibly, and successively, s cir essence remains me

during thcpwholz time and it cannot in any way be successive. Examples are im

ich i ither .
material and indivisible substances. But the first of these, which is God, neither

. : essive entity.
has a successive essence not does He exist or Jast in any way asasucc ry

In fact, He remains indivisibly and infinitely in His very self through His indivis-

successivum., Ymmo indivisibiliter et infinite permanet per seipsam eterni- L Himself, But there are
> > P ible and indeterminable eternity, which is the sameas God Sdf _

~ tate sua indivisibili et interminabili, que est idem quod ipsemet Deus. Alie

8 etom. L | igitur; ergo B
9 difformitatem: velocitatem 1/

10 opinandum: opus V' [ figuraretur

13 uno tempore ir. L{ N} )

13 una vice: uno tempore L [ alio L

14~15 ratio tantum: non tamen L{C] non
© tantum [N] ideo tantum [FS)

15 perdidit V7

16 Iob: Iob 38 5 /faciet: sunt 1/ s

17 legitur #. L post sicut |/ hyems B[{PG]

hiems L hyemps V/[FN] hymens [5] i o
yems [C] homines {A4] IL.qi ' . 61), 98~100.
18 requiescunt U [ huius om. L [ aut diffor- : ' Varias, 11, Letter 40 to Bocthius (Ed. of sance Studies, Vol. 5 (1961) 9 o

mitatis om. L[ N 5 Mommsen, 72, sect. 15). For Oresme’s and 2 Job 38: 5'2'. 2. The Vulgate has “aestas et
19 immittunt LV{ ANPS] immittant B/ G] : other medieval views on the harmony of r,l.u: .l Ge:’wﬂ-r 122, o
emittunt [P] imistunt #/C] [ ante influen- spheres, see Zoubov, in Mediaeval and Renais- ‘biems.”
- tias ffer. V hicinferius ©+ .. - " i
21~22 vel,..intendere om. L
23 assignata:intenta L

s illo o, |4

Il.xiii: BVL 89 in eternitate vV

3 sicut BL/ PFMC] sicut sunt V[ ANS GJ

. — e ————————-
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1o Vero sunt res quarum essentia est permanens, sed eadem vel similis potest
esse totaliter successiva. Cuiusmodi sunt quedam accidentia, sicut est propor-
tio, similitudo, cutvitas, raritas, lumen, et universaliter omnis qualitas
intensibilis et remissibilis. Sicut enim in intensione curvitatis vel raritatis
est continue alia et alia curvitas vel alia et alia raritas et in toto tempore illo

15 st una curvitas vel raritas successiva et conformiter in augmento proportio-
nis vel dissimilitudinis, ita ymaginor in intensione cuiuscunque qualitatis
intensibilis, sicut caliditatis vel albedinis, et similiter in eiusdem qualitatis
remissione. Nec est ibi realis multitudo sive superpositio graduum prout
aliqui opinantur. Talis ergo qualitas toto illo tempore in quo est alteratio

2  est una qualitas successiva et in qualibet eius parte est alia et alia, sed talis
qualitas est res permanens quotiens est in subiecto quod secundam ipsam
nullatenus alteratur. Sic igitur est quedam proportio permanens, alia succes-
siva; quedam dissimilitudo permanens, alia successiva; et sic de similibus
relationibus. Similiter quedam est curvitas permanens, alia successiva; que-

es  dam raritas permanens, alia successiva; quedam caliditas vel albedo perma-

nens, alia successiva; et sic universaliter de quibuslibet qualitatibus inten-

sibilibus et remissibilibus vel etiam aliis accidentibus intensibilibus quibus-
cunque sicut de acutie angulari vel aliquo tali.

Alie autem sunt res quarum essentia est permanens. Et similis potest esse

so  successiva secundum partem non tamen secundum totum, sicut est illa forma

substantialis que est acquisibilis successive secundum partes quantitativas

subiecti et non secundum intensionem. Et ita opinor esse de omni forma

substantiali materiali; ita est etiam de angulo superficiali vel etiam corporeo.

Durante enim acquisitione vel deperditione talis forme ipsa continue est alia

ss et alia secundum partem non secundum totum. Et in toto illo tempore est

- una fes partialiter successiva, et motu tali non existente ipsa est permanens,

- Nunc igitur in omnibus talibus sive totaliter sive partialiter successivis res
ill2 que sic est successiva secundum hoc quod in una parte temporis est
magis aut minus intensa quam in alia aut etiam maior vel minor uniformiter

« et difformiter et diversimode secundum hoc ipsa juxta ymaginationes prius
positas varie figuratur ad modum difformitatis ipsius velocitatis secundum
partes temporis, de qua dictum est ante, ita quod huiusmodi rei sic succes-

11 estom. L{N]

14 est continue #. L{ NJ

15 vel: veluna L{ PM]

16 vel: vel etiam L N} 20 sed:et 1/

17 intensibilis: intensibilis et (vel CM) remis- 23 dissimilitudo: similitudo 1 / alia: et alia
sibilis [NFMPC] [ vel ViG] om. L
[FCMN] seu L sive [AS] et B /similiter:  23-24 et...successiva om. B[G]
sunt 71/ ' 24 estom, |

18 sive superpositio BU7.AG] om. [CFMP]
sive suppositio L{ N] sive sic positio [ 5]
19 ergo BL{ ACSG] igitur Vf PFMN])

17-18 et...remissioncom.[CJe contra[FMP] 26 et: et similiter L
17 qualitatis: caliditatis L

27 et:velL
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other things whose essence is permanent whilf: the same thing or somi;tm?zfng(i sm:ll:
can be totally successive. Of this sort are accx-dents.such as ratio, 'sb ] tuane, o
vature, rareness, light, and, universally, every mtex}sxble a.nd remissible qu r):;“me
justasin the intensity of curvature or rant-y then? is continually d1ﬁ:ercnt <:ur':v;l e
or different rarity while in the whole time it Fons1sts.of one syc;:;:isi;v? curvaI : rrn o
rarity, and similarly in the cases of augmenting a ratio or a dnfs 1t:tyg‘, ;(;mess gt
ine it to be in the case of the intension of any mt.en.mble quality suc aali ess ot
whiteness, and similarly for the case of the remission of the same qu tye. for s
there in such cases real multitude or superposition ?f degrees, as 'SLT r.fdo Eis
think.! Therefore,such a quality during tl?e‘wh?le tlmcmwhml;;h?rc. isalte fonis
a successive quality and in any part of it it is different [fro_m.w. t it z:nctat;}vhkh *
part], but such a quality is a pennanent'thmg .whcncver itis in :h su m]n ct which ¥
notaltered in any way with rcsiect to this qu'flh:y.s '(I,':;rzfi::ci:;ir]xj mz : Nt rfmn me
ratio is permanent while another is successive, . ituce & permanen:
while another is successive, and so on f0f similar relanons: u;umm Zn some cur
vature is permanent while some is succe::sswc, §ome rarmessns;l%i e
other is successive, some hotness orwh1tenes.51s permanent w a0
i is is so universally for any intensible s.md remissible qualities
Z?::;?;::da:; other intensible accidents such as [being] ?cute-angular or some such
t}uggt there are other things whose essence is: permanent. A:;)d there ;::)nwl:r:rsi
ilar thing whose essence is successix{e according to the t;p:lrtf :; I::lt;i rowes b; >
O e ety ae And::nmm Plt‘;ls thu:;;ti:i:: I;t:; of tt(:e subject but not ac-
uired successively according to the quantita - not o
(clording to intensity. And I think that this is so conccgng elzexly_; ;m;ﬁg >
stantial form and also concerning a -su:facc.: or coiﬁg-r ta:sgto. the pase b nor
acquisition or loss of such a form, it is ?o.ntmua_lly eren o ive ecording to
as to the whole. And in the whole time it is a.th.mg that is su el each
part, and if such a motion does not exist. thenitis p«:rtna}t]l;:crlllt1 e eacive, ne.
things either totally or partially successive that th.u}g d‘;‘; D i the othor, of
cording as it is more or less intense o one patt O e fteront waps, i
also according as it is uniformly and.dlﬁ'oley larger (;rin e ofa difformn.
figured with the previously posited magmf:d confceI;)Ji ih e spoken before),
ity of velocity with respect to the parts of time (of w. | ‘

H xiii o .
1 See the Commentary, ILxiii, lines g—28.

R difformites BVTASG]

' : 39—40 uniformiter et | e NEMPC]
tamen om, L{ NJ iformitas sive difformitas L/

:: cs?::tia:n tr. t;/[ G} | etiam om. L{NSC] vaiformitas sive e e

34 continue est tr. L[ N]
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sive tempus est longitudo et intensio vel maioritas ipsius est sua latitudo, Et
posset exemplificari de curvitate, de caliditate, de forma ignis, et sic de
4s  aliis similibus prius dictis.

Advertendum est tamen quod non est possibile quod res que est totaliter
successiva sit uniformis, sicut proportio, curvitas, vel albedo, licet velocitas
intensionis possit esse uniformis. Sed possibile est quod res partialiter

- successiva sit uniformis, sicut illud quod augetur quantitative ad unam

s partem et tantumdem precise diminuitur ad aliam. Si autem non diminuere-

- - tur ad aliam partem velsi diminueretur non tantumdem precise, tunc illud
esset difforme. :

[Ii.xiv] Capitulum 14n qualiter quorundam effectuum cause
apparent ex predictis '

Res itaque totaliter successiva modo predicto, sicut est curvitas vel albedo,

cuius successio est propter illius rei intensionem vel remissionem, non potest
s °  esse successiva quin ipsa sit difformis. Verumptamen si talis res permaneret
sine alteratione eius, ipsa posset dici secundum durationem temporis unifor-
mis. Verbi gratia, si esset aliquod subiectum quod secundum curvitatem vel
caliditatem intenderetur per unam horam et per secundam horam maneret

in eodem statu sine alteratione et per tertiam intenderetur vel remitteretur,

1o . tunc in prima hora esset qualitas difformis, in secunda uniformis, et in
tertia difformis, et totalis illa qualitas trium horarum esset secundum istam
ymaginationem difformis difformitate composita. Cum igitur huiusmodi

- difformitas possit multipliciter variari et diversimode figurari secundum
- modos positos in prima parte huius capitulis 15° et 169, consequens est juxta

13 eiusdem partis capitula 22m et 23m et deinceps quod propter huiusmodi

diversitatem configurationum diversificentur effectus et actiones naturalium
qualitatum, : R S e : i~

Verbi gratia, potest esse quod aliquotiens alicubi calor vel frigus seu

quevis alia qualitas aeris variatur per tempus per intensionem et remissio-

=  nem tali configuratione; propter quam jpsa est malorum humorum purga-
~ tiva vel forsan generativa in corporibus humanis, vel in aliis, aut etiam
inductiva alicuius pestifere qualitatis, vel etiam expulsiva, et sic de aliis; et

44 posset BUL[ ASC] potest [PNFMG]
46 impossibile L 3 totaliterom. L/ A4]
48 res:resqueestl 8 caliditatem: qualitatem [ PFM]
5o tantumdem: nundum L / aliam: aliam pat- 9 tertiam: tertiam horamL . - .
~ temL 1x istamom, L -
51 diminueretur non #. L 12 difformitate: difformiter L / igitur: ergo V'

Il.xiv: BVL

" last without alteration, it could be said to be uniform accordin
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| so that the time of a successive thing of this sort is the longitude, and the intensity

or largeness of it is its latitude. And it can_bcf exem_pliﬁed Of. curvature, ?f hc:itness,

of the form of fire, and also of the other similar thullgs prcwou'sly mer}nope .h )
It must be observed, however, that it is no? possible fora thmg which 1s: 0 }y:'l

successive to be uniform, as is the case of ratio, curvature, or whiteness, althoug

' the velocity of intension could be uniform. But it is possible for something which

is partially successive to be uniform, as is the case of that which is increased quanti-

 tatively in one part precisely in the same amount as it is diminished in another.

But if it were not diminished in the other part or if it were not diminished precisely
in the same amount, then that would be difform.

II.xiv How the causes of certain effects are evidcnt from
the aforesaid -

ive i i i e or
Something that is wholly successive in the afm:esa.ld way, like c.:u{:;:t\;rf b
whiteness, and whose succession results from the intension or remisst

if there were to be some subject which would be increasedullg
intensity as to curvature or hotness for one hour and fo‘r the sitlzgttl: ;o:; ::1 i
 remain in the same state without alteration anfi for the third ;; nerease o
decreased in intensity, then in th:h ﬁIs}:i:;mI stI :;d;iu:l: t; i Zt:hnetiv hoz’quauty
niform quality, and in the t a Y . -
i;c;l;t:e hours :lvoulfiybc, according to this ix?mgery, a dlgct);m ?l.zhtly cvc;:;f;:g;
in difformity. Since, therefore, difformity of this sort coul multiply

ited i d six-
figured in diverse ways according to the modes posited in chapters fifteen an

teen of the first part of this work, it follows from chapters twenty-two, twenty-

three, and thereafter, that because of the diversity (_’fth‘f codnﬁguratmm of t}us sort
the effects and actions of natural qualities may be diversified. 1d of some other
~ For example, it can be that sometimes, son:newherc, }}Ot 0; c;)xeans of inteasion
quality of the air is varied in such a conﬁgumtlo?n for a time é’w e hutmors In
and remission, and that, accordingly, it is purgative of gencra elling some pes-
human or other bodies, or also that it is capable of mduafl‘g or Acigi e rabes place
tiferous quality, and similarly with regard to other. qua;lqcs. DR .

time. For example,

20 quam: quam etL

13 possit: potest L / variaciom. L .- o B[ ANPFMSCG] om. VinetiamL

15 et3:etsicl
19 per tempus per: post L
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o - cotdias domini in eternum cantabunt, quo cantico in gloriam gratie Christj
[...] nichil erit profecto illi iocundius civitati.”

~ Incipit tertia pars
de acquisitione et mensura qualitatum

et VCIQ_citatum

[IILi} Capitulum primum: per quid ymaginanda est
’ o ~ acquisitio qualitatis -

Duplici modo potest contingere successio in acquisitione qualitatis,

- scilicet secundum extensionem et secundum intensionem, sicut superius

~ fuit dictum capitulo 4° partis secunde. Acquisitio itaque extensiva qualitatis

- linearis ymaginanda est per motum puncti fluentis super ipsam lineam subiec-

o tivam, ita quod pars pertransita sit qualificata et pars nundum pertransita
. non qualificata. Sicut si punctus ¢ moveretur super lineam .48 et quidquid
' esset ab eo pertransitum esset album et quidquid nundum esset pertransitum
nundum esset album [Fig. 18(a)]. Acquisitio autem extensiva qualitatis

* superficialis ymaginanda est per motum linee dividentis partem superficiei

40 Christiom. L’ ' : -
41 profecto Bf AFMSG] text. Aug. perfecto
. L{VPC] pedectius [N] [ illi iocundius

seu tractatus altius (alterius?) de acquisi-
tione et mensura qualitatis et velocitatis[C]
1 3% pars mg. [S], mg. []] tertia pars ir. B

©1 by the motion of a point flowing over thy
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of God in eternity . . . certainly there will be no greatet joy in that city than thissong
to the glory of the grace of Christ.”s , o

.~ Herebeginsthethirdpartt
| '[&- this treatise]: On the Acquisition and Measure
R - of Qualjtics»»and Velocities

to extension, (2) according to intensity, as was stated in .the fourth chap.ter of thz o
~ second part. And so extensive acquisition of a lineat quality ought to be imagined T
e subject line in such a way thgt the patt A

- N N ®

Fig. 18

- ”S.l.l..(.:.CICSSiOD in thé g;;quisiﬁdhvvof qua]ity can take place intwo ways:(z) according IR

. L[N] iocundins [ A] [ post civitati add.

[ PM] et sic est finis istius. Explicit secun-

da pars huius tractatus, ef add, [ F] et sic
est finis, ¢/ add, [ G] Explicit secunda pars,
¢t add. [ A] Amen. Explicit secunda pars
huius tractatus, e add. [ N] Explicit secun-
da pars ef add. L Sequitur (/) pars huius
tractatus, ef add. [S] et sic explicit pars se-
cunda ' :

Tit. et 111i: BL : '
1-3 Incipit...velocitatum mg. BL[ANG]
(except for the variants in BAL below ) om.
* [V'P] Incipit tertia etc. [ M] Incipit 28 (!)
© pars que est de figuratione et potentia
qualitatum successivorum [ F] Tertia pars

tertia pars eiusdem [.A ]
2-3. qualitatis et velocitatis L
7 scilicet om. L{ N}
8 capitulo 40 [V ANFMPSCG] #. BL |

partis secunde Bf VANS] ir. L{G] prime -~

partis [ FMPC] | extensiva B[ AFMPSG]
om. [C] extensive L[ VN]

o motum B{ VNJ (et ¢f. lin. 14, 15, 17-18, 22,
25, 30) modum L{MACSG] mo® [P]
medium [ FJ '

9~10 subiectivam om. L subiectam [C]

10 mmdumB[ANFMP]nondumL[VCSG] ‘

bic et alibs
12 esset! #r. L post pertransitum?® [ esset?; est L
14 superficialis: linearis L | est: esset L[NJ'

Y.

Figare (a) in MSS BG. Figure (b) in MSS $/GL. MS L merely
. e - . close togethet.

traversed has received the quality and the part not yet tr2
the quality. An example of this occurs if point
any part traversed by it would be white and any part

vet be white [see Fig. 18(a)]. Further tl;i eﬁ:ﬁ:edg;that pactof thes urface that o

ought to be imagined by the mqtéionﬂo

.. 8 De civitate Dei, XXTI, 30 (ed. of Dor{xbart, ‘
* Vol, 2, 633-34): “Alioquin si se fuisse miseros
" mescituri sunt, quo modo, sicut ait psalmus,

misericordias Domini in asternum cantabnt? Quo

- Palms 88:2.

fms t.wo:pmr'allel lines AB andCD

versed has not received
¢ were moved over line AB so that

not yet traversed would oot
uisition of a surface quality

. in gratise histi in-s san— R

tico in gloriam gratiae Christi, cuios san- -
i ¢ liberati sumus, nihil erit profecto illi L
b tine is refeering 0 - 0 o

jucundus civitati.” Augus
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azlteratam a parte nundum alterata. Et acquisitio extensiva corporee qualita
tis conformiter ymaginanda est per motum superficiei dividentis . )
alteratam a parte nundum alterata, partem

Acquisitio autem intensiva qualitatis punctualis ymaginanda est per
motum puncti continue ascendentis super punctum subiectivum et moty

suo describentis perpendicularem lineam ymaginatam super eundem punc- |

tum subiectivum. Acquisitio vero intensiva qualitatis linearis ymaginand
est per motum linee perpendiculariter ascendentis super lineam subigcti .
et suo fluxu vel ascensu derelinquentis superficiem per quam desi n::um
-:.;Lfa.htas acquisita. Verbi gratia [Fig. 18(b)]: Sit .43 linea subiectivagDi g
igitur qt-lod intensio puncti .4 ymaginatur per motum vel per asc;:n -
perpe.ndmularem punct C et intensio linee 4B vel acquisitio intensiilrl:;:
ymaginatur per ascensum linee CD. Acquisitio autem intensiva qualitati
super{-iaahs conformiter ymaginanda est per ascensum superficiei motu s 5
ymaginato fif:rt’:linquenﬁs corpus per quod illa qualitas designatur, Et sinl;ff
h.te.r acquisitio m.tcnsiva corporee qualitatis ymaginatur per motum superfi-
clel quia superficies fluxu suo ymaginato derelinquit corpus et non confiz it
dare quartam dimensionem sicut dictum fuit 4° capitulo prime partis d
Et sicut nunc dictum est de acquisitione qualitatis ita conformitE:‘r1 dic'en-
dt.xm est et ymaginandum de deperditione, sive deperdatur extensio sive
etiam intensio, ymaginatur enim talis deperditio per motus oppositos moti-
lfus prius .dlc.us.. Sicut etiaz.n nunc dictum est de acquisitione aut deperdi-
Z;;r:::ﬂzu:l;tat}s ita conf?rnnter yfnaginandun.n est de acquisitione aut deper-
elocitatis tam In extensione quam in intensione.

15 alteratam om. L alterate { FMP] /a:abal- 34 dcbcrditione BL{VNSG] petditione

tera LN}
15—17 alterata....alterata o, {C] | Et...al-
terataom, [ FMP)
15-16 qualitatis om. L[ AN]
17 alteratam: alteram L
19 subiectum L/ C]
19—21 ct...subicctivum om. L{ N}
2% subiectivum omr, L subiectum [C ]
22 subiectivam: summam L
24 subiecta L
25 per* BL[FMP] om. [A VNSCG]
ascensum BL[ V. ANS] ascensionem
[FMPCG])
27 autemom. L{N] vero [ F]
29 designatur: ymaginatur / V]
*30 acquisitio om. L NJ
30-31 superficiei: superficiei qualitatis L{N]

[AFMPC) | deperdatur: deperditio L /ex-
tensio L/ VNG]. etiam extensio B exten-
siyc [ FMP] intensio [ AS] intensive /C]

35 etiam i.ntensio B[ V] om. L intensio [NG]
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ctiam extensio [.4] intensive [MP] ex-

. teasio /]

36 etiamom. [ G] enim L{ N]

36-37 aut deperditione BL/ V] om. [ NFMP
C] de perditione [ 4] et de perditione [ G
perditione /5]

37-38 deperditione: de perditione [.AFP]
perditione [ V]

38 in extensione quam in intensione B/ VFM
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. - extensione L/SC] in intensum quam ex-
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has been altered from the part not yet altered. And the extensive acquisition of a
corporeal quality in a similar way is to be imagined by the motion of the surface
dividing the part altered from the part not yet altered.?

. The intensive acquisition of punctual quality is to be imagined by the motion of
a point continually ascending over a subject point and by its motion describing a

’ perpendicular line imagined [as erected] on that same subject point. But the inten-

sive acquisition of a linear quality is to be imagined by the motion of a line per-
pendicularly ascending over the subject line and in its flux or ascent leaving behind
a surface by which the acquired quality is designated. For example [see Fig. 18(b)],
let 4B be the subject line. I say, therefore, that the intension of point A4 is imagin-
ed by the motion, or by the perpendicular ascent, of point C, and the intension of
line A B, or the acquisition of the intensity, is imagined by the ascent of line CD.
Purther, the intensive acquisition of a surface quality is in a similar way to be imag-
ined by the ascent of a surface, which (by its motion) leaves behind a body by
means of which that quality is designated. And similarly the intensive acquisition
of a corporeal quality is imagined by the motion of a surface because a surface by
its imagined flux leaves behind 2 body, and one does not have to pose 2 fourth
dimension, as has been said in the fourth chapter of the first part. .
One should speak and conceive of the loss of quality in the same way that we
have now spoken of its acquisition, whether that loss is of extension or intensity.
For such loss is imagined by movements which are the opposite of the movements
described before. Furthermore, one ought to speak of the acquisition or loss of
velocity, both in extension and intensity, in the same way we have just spoken of

the acquisition or loss of quality.

I
1 See the Commentary, ITLi, lines 13-17.
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ymaginetur ens successivum. Unde in Ysaia dicitur, “erit lux lune sicut lux
solis, et lux solis erit septempliciter sicut lux septem dierum,” quia videlicet

so - lux unius diei septempliciter intensa equalis est luci que per septem dierum
spatium extenderetur. '

[[ILvii] Capitulum 7= de mensura qualitatum et velocitatum
difformium

Omnis qualitas, si fuerit uniformiter difformis, ipsa est tanta quanta

foret qualitas eiusdem subiect vel equalis uniformis secundum gradum

s - puncti medii eiusdem subiecti; et hoc intelligo si qualitas fuerit linearis. Et
* sifuerit superficialis, secundum gradum linee medie; si vero fuerit corporalis,
secundum gradum medie superficiei, semper conformiter intelligendo,

- Istud ostenditur primo de lineari. Sit igitur una qualitas ymaginabilis per

- triangulum .4 BC que est uniformiter difformis terminata ad non gradum in
1o~ puncto B [Fig. 21(a)]; et sit D punctus medius linee subiective, cuius quidem
: . puncti gradus vel intensio ymaginatur per lineam DE. Igitur qualitas que es-

. set uniformis per totum subiectum secundum gradum DE ymaginabilis est
per quadrangulum A FG B, ut patet per 10= capitulum prime partis. Constat
~autem per 26 primi Euclidis quod duo parvi trianguli EFC et EG B sunt

28 ens B[V AFMPC] esse L[SG] esse ens 7 medie superficiei #r. L{ NS ] superficiei/ V]
" [N] S ‘ { semper: secundum hoc L :
29—-30 videlicet lux #r, Llux [N ] 8 ostenditur primo sr. L[G] ostenditus
31 extenditur L[S] © - o [FMPC] '
' R 11-12 esset B V.ASG] est LINFMPC]
Il.9ii: BL : 13-14 Constat autem B/ VSG] constatque
3—4 ipsa...uniformis om. [ FMP] :
§ si...linearis: qualitate lineari B 14 EFC:EFG BfV] = -

L[N] constat et [ FMPC] e

Part III, Chapter vii : 409

ifitis imagined to be a successive entity. Whence it is said in Isaias:3 ““And the light.
of the moon shall be as the light of the sun, and the light of the sun shall be seven-
fold as the light of seven days,” for evidently the light of one day increased inten-
sively by sevenfold is as the light which would be extended through a space of
seven days. .

ILvii On the measure of difform qﬁalities and
e velocities R

Every quality, if it is uniformly difform, is of the same quantity as would be the-
quality of the same or equal subject that is uniform according to the degree of the
middle point of the same subject.! I understand this to hold if the quality is linear.
If it is a surface quality, [then its quantity is equal to that of a quality of the same
subject which is uniform] according to the degree of the middle line; if corporeal,
according to the degree of the middle surface, always understanding [these con-:
cepts] in a conformable way. This will be demonstrated first for a linear quality.
Hence let there be a quality imaginable by 4.4BC, the quality being uniformly
difform and terminated at no degree in point B [see Fig. 21(a)]. And let D be the
middle point of the subject line. The degree of this point, or its intensity, is imag-

C
¢ G
E ; G
E D
A D : B. )
FEE Py ghe T A ) 8
@ e ® |

‘ A _ Fig. 21 , . S
Figures in BLSJG. Figures are rotated through 9o° in MS G, In figure (b) in MS L, there is no
center perpendicular, In MS ], line £D is missing and the ceater perpendicular is marked XH.

Both figures are reversed in MS J.

ined by line DE. Therefore, the quality which would be uniform throughout the

whole subjectat degree DE is imaginable by rectangle A FGB, as is evident by the

tenth chapter of the first part. Therefore, it is evident by the 26th [proposition] of

[Book] I [of the Elements] of Euclid? that the two small triangles EFC and E GB-

. IR // S S,

3 Itgias 30226, ', - .. .. ... %Seethe Commentary, IILvii, lines 3-5. .
Coe C o 3 Jbid., line 14. T



410 ) De configurationibus qualitatum et motuum

equales. Ergo maior triangulus BAC qui designat qualitatem uniformiter
difformem et quadrangulus AFGB qui designaret qualitatem uniformem
secundum gradum puncti medii sunt equales. Ergo qualitates per huius-
modi triangulum et quadrangulum ymaginabiles sunt equales. Et hoc est
propositum.

Eodem modo potest argui de qualitate uniformiter difformi terminata
utrinque ad certum gradum, sicut esset qualitas ymaginabilis per quadrangu-
lum ABCD [Fig. 21(b)]. Protrahatur enim linea DE equedistans basi subiec-
te et fieret triangulus CED. Deinde protrahatur per gradum puncti medii
linea FG equalis et equedistans basi subiecte, et protrahatur etiam linea
GD. Tuac sicut prius probabitur quod triangulus CED et quadrangulus
EFGD sunt equales. Ergo addito utrobique quadrangulo communi .AED B

~ fient duo tota equalia, scilicet quadrangulus ACDB qui designat quali-

tatem uniformiter difformem et quadrangulus AFGB qui designaret quali-
tatem uniformem secundum gradum puncti medii ipsius subiecti .4.5. Igitur

- pet capitulum 10® prime partis qualitates per huiusmodi quadrangulos desig-

Conformiter potest argui de qualitate superficiali ac etiam de corporali.
De velocitate vero omnino dicendum est sicut de qualitate lineari, dum
tamen loco puncti medii capiatur instans medium temporis velocitatem
huiusmodi mensurantis. Sic itaque patet cui qualitati aut velocitati uniformi
adequatur qualitas sive velocitas uniformiter difformis. Proportio autem
qualitatum et velocitatum uniformiter diformium est sicut proportio quali-
tatum et velocitatum simpliciter uniformium quibus adequantur. Et de
mensura et proportione illarum uniformium dictum est in capitulo prece-

Si autem qualitas seu velocitas fuerit difformiter difformis, tunc, si
componatur ex partibus uniformibus aut uniformiter difformibus, ipsa
poterit mensurari per suas partes, de quarum mensura dictum est ante. Si
vero qualitas fuerit alio modo difformis, sicut difformitate illa que per curvi-

20
- nabiles sunt equales.

s

©  denti. '

435

tatem designatur, tunc oporteret recurrere ad mensurationem figurarum

. curvarum inter se aut earum cum rectis figuris; et hoc est alterius specula-
~ tionis. Sufficiant ergo que dicta sunt.

21 utrinque B{SG] om. [C] utriusque L[ A]

- utrobique [ V' N] uterque [ FMP]

23-24 et...et*om. L :

26 sunt Bf V. ANSG] fient L erunt [ FMPC]

26-27 equales...fient B V.ANSG] om. [FM
PC] equales quare L

27-28 ACDB...quadrangulus om. L

28 designaret B[.AVS] designat L[FNM
fP,7C,7G] . :

33 Detom. L[N}

34 capiatur B[ VSG] om. [ FMP], tr. L[ AN]
Dpost temporis [ instans: instantis L infert
[FMP] . :

36 qualitatis aut velocitatis L

37 et:aut L{ N]sive [ 4]

38 Etom.L{ AN]

39 et:etde L{ VMP] | uniformium om. L[ N]
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are equal. Therefore, the larger AB.AC, which designates the uniformly difform
quality, and the rectangle AFGB, which designates the quality uniform in the
degree of the middle point, are equal. Therefore the qualities imaginable by 2
triangle and a rectangle of this kind are equal. And this is what has been proposed.

In the same way it can be argued for a quality uniformly difform terminated in
both extremes at 2 certain degree, 2s would be the quality imaginable by quadran-
gle ABCD [see Fig. 21(b)]. For let line DE be drawn parallel to the subject base
and ACED would be formed. Then let line FG be drawa through the degree of
the middle point which is equal and parallel to the subject base. Also, let line GD
be drawn. Then, as before, it will be proved that ACED = = EFGD.Therefore,
with the common rectangle AEDB added to both of them, the two total areas ate
equal, namely quadrangle ACD B, which designates the uniformly difform quality,
and the rectangle A FG B, which would designate the quality uniform at the degree
of the middle point of the subject .4B. Therefore, by chapter ten of the first patt,
the qualities designatable by quadrangles of this kind are eq}lal. .

It can be argued in the same way regarding a surface quality and also regardm'g a
corporeal quality. Now one should speak of velocity in completely. the same fa.s,h.lon
as linear quality, so long as the middle instant of the time measuring a.v?locxry of
this kind is taken in place of the middle point [of the subject].3 And.so itis clearto
which uniform quality or velocity a quality or velocity uniformly dxﬂ'?rm is equat-
ed. Moreover, the ratio of uniformly difform qualities and velocities is asthe ratio
of the simply uniform qualities or velocities to which they ate equated. }fu'ld we
have spoken of the measure and ratio of these uniform [qualities and velocities] in
the preceding chapter. . . )

Further, if a quality or velocity is difformly difform, ?,nd if it is composed of uni-
form or uniformly difform parts, it can be measured by its parts, whose measute}..nas
been discussed before. Now, if the quality is difform in some other way, e.g. with
the difformity designated by a curve, then it is necessary to ltave recourse to the
mutual mensuration of the curved figures, or to[the mensuration of ] these [curved

~ figures) with rectilinear figures; and this is another kind of speculation.+ There-

fore what has been stated is sufficient.

3 Ibid., lines 33-35. 4 Ibid., line 46.

47 Sufficiant...sunt BL{ V5] om.

ifformitas sive qualitas /.4
tas L[ N difformitas sive q [A] [ANEMPCG]

44 sicutom, [C] sicut de L[ N]
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[IILviii] Capitulum 8= de mensura et intensione in infinitum
quarundam difformitatum

* Superficies finita potest fieri quantumlibet longa vel alta per variationem
extensionis absque eius augmento. Nam talis superficies habet longitudinem

s et latitudinem et possibile est ipsam secundum unam dimensionem quan-
tumlibet auger ipsa tamen non augmentata simpliciter dummodo secundum
aliam dimensionem proportionaliter minuatur, et ita est etiam de corpore.

~ Verbi gratia de superficie [Fig. 22]: accipiatut superficies quadrata pedalis,
cuius basis sit linea 4 B; et sit alia superficies similis et equalis, cuius basis sit

Il viii» BL
1 intensione BL[ V] extensione [ FCG]
6 tamen om, L{ ANS]

' 7 proportionabiliter V' [ diminuatus [ VAN
C] | ita est etiam B[VS] ita est [FMP
Clitaetiim L{ANG] -~ ‘ -

STV

Part ITI, Chapter viii - 413

IlLviii On the measute and intension to infinity of
certain difformities

A finite surface can be made as long as we wish, or as high, by varying the
extension without increasing the size. For such a surface has both length and

1

,:A R ) L P : | _D‘f'
. . Fig. 22 ‘ o i

Figuses in MSS BLJG. MS L reverses the Jeft drawing and adds another *“foot’ to theleft o.f E

on the right drawing. MS B makes the base of the left drawing CD and that»of the right drawing
. " _A4B.MS G reverses both drawings. e e

breadth and it is possible for it to be increased in one dimension as much as we like
without the whole surface being absolutely increased so long as the other dimen-
sion is diminished proportionally, and this is also true of a body. For e.xamplle
[see Fig. 22], in the case of a surface, let there be a surface ?f one square foot in
area whose base line is .4 B; and let there be another surface, similar and equal to it,
IILviii ‘ S ; : Lo

1 See the Commentary, II.viii, lines 8—28. -
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linea C'D, que ymaginetur in infinitum dividi per partes continue propor-
tionales secundum proportionem duplam super basim CD eodem mo-
do divisam, et sit E prima pars, et F secunda, et G tertia, et sic de aliis,
Sumatur igitur prima istarum partium, scilicet £, que est medietas sui totius,
et ponatur super primam superficiem versus extremum B. Deinde super
totum hoc ponatur secunda pars, scilicet F, et iterum super totum hoc pona-
tur tertia pars, scilicet G, et ita de aliis in infinitum, Quo facto, ymaginetur
basis A B dividi per partes continue proportionales secundum proportionem
duplam, eundo versus B. Et statim patebit quod super primam partem
proportionalem linee .AB stat superficies alta per unum pedem, et super
secundam partem stat superficies alta per duos pedes, et super tertiam per
tres et super quartam per quatuof, et sic ulterius in infinitum, et tamen
totalis superficies non sit nisi duo pedalia prius data in nullo augmentata.
Et per consequens totalis superficies que stat super lineam 4B est precise
quadrupla ad illam sui partem que stat super primam partem proportiona-
lem eiusdem linee A B. Illa ergo qualitas sive velocitas que proportionaretur
in intensione huic figure in altitudine esset precise quadrupla ad partem sui
que foret in prima parte temporis vel subiecti secundum huiusmodi divisio-
nem. Verbi gratia: sit prima pars proportionalis secundum proportionem
duplam ipsius linee . 4B versus extremum .A alba seu calida aliquantum et
secunda duplo albior et tertia triplo albior et quarta quadruplo et sic con-
sequenter in infinitum utrinque secundum seriem numerorum. Tunc ex
predictis apparet quod totalis albedo linee .4 B est precise quadrupla ad albe-
dinem prime partis, et ita esset de albedine superficiali, ac etiam de corporali
si conformiter esset intensa., -

Eodem modo si aliquod mobile moveretur in prima parte proportionali
alicuius temporis taliter divisi aliquali velocitate, et in secunda moveretur
duplo velocius, et in tripla triplo, et in quarta quadruplo, et sic consequenter
in infinitum semper intendendo, velocitas totalis esset precise quadrupla ad
velocitatem prime partis, ita quod illud mobile in tota hora pertransiret
precise quadruplum ad illud quod pertransivit in prima medietate illius hore;
ut si in prima medietate vel parte proportionali pertransiret unum pedem,
in toto residuo pertransiret tres pedes et in toto tempore pertransiret
quatuor pedes. Istud autem alias demonstravi demonstratione subtiliori et

29 A om.[V] D L jaliquantum: aliquantulum

20 partemom. B [stat...alta om. L{ N [pedes: L{5C]

partes L / tertiam: tertiam partem L[ AN] 30 quarta: quartain L{ ANS]
21 tres: tres pedes L{ AN]
22~23 totalis....consequens om. L
24 sui partem omr. L superficiem ¥
25—29 Illa....AB bis L
27~-28 divisionem: dimensionem L{ AN]
28 parsom. Bf V]

31 utrinque B[FMPG]  utrobique [1C]
utriusque L{ AN] utrinam 7[5] '
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whose base line is C'D. Let the latter surface be imagined to be divided on line CD
to infinity into parts continually proportional according tothe ratio 2 to 1, withiits
base divided in the same way. Let E be the first part, F the second, G the third, and
so on for the other parts. Therefore, let the first of these parts, namely E, which is
one half the whole surface, be taken and placed on top of the first surface towards
the extremity B. Then upon this whole let the second part, namely F, be placed,
and again upon the whole let the third part, namely G, be placed, and so on for the
others to infinity. When this has been done, let base line /4B be imagined as being
divided into parts continually proportional according to the ratio of 2 to 1, pro-
ceeding towards B. And it will be immediately evident that on the first proportion-
al part of line .AB there stands a surface one foot high, on the second a surface
two feet high, on the third one three feet high, on the fourth four feet high, and so
on to infinity, and yet the whole surface is only the two [square] feet [in area]
previously given, without augmentation. And consequently the whole surface
standing on line A B is precisely four times its part standing on the first proportion-
al part of the same line AB. Therefore, that quality or velocity which would be
proportional in intensity to this figure in altitude would be precisely four times the
part of it which would be in the first part of the time or the subject so divided. For
example, let the first part (towards extreme .A) of the proportional parts divided
along A B according to the ratio 2 to 1 be a certain amount white or hot, the sec-
ond twice as white [intensively], the third three times as white, the fourth four
times, and so on to infinity on both sides according to the [natural] series of [whole]
numbers. Then from the prior statements it is apparent that the total whiteness of
line AB is precisely four times the whiteness of the first part; and it would be the
same for a surface, or for a corporeal, whiteness, if it were increased in intensity in
similar fashion. .

In the same way, if some mobile were moved with a certain velocity in the first
proportional part of some period of time, divided in such a way, and in the second
part it were moved twice as rapidly, and in the third three times s fast, inthe four.:th
four times, and increasing in this way successively to infinity, the total .ve!ocity
would be precisely four times the velocity of the first part, so that the mobile in the
whole hour would traverse precisely four times what it traversed in the first half of
the hour; e.g., if in the first half or first proportional part it would traverse one
foot, in the whole remaining period it would traverse three feet and in the total
time it would traverse four feet. Moreover I have demonstrated this elsewhere
with a more subtle and difficult demonstration.? But this present treatment con-

3 [bid., lines 35~44.

41 ut: et L[ AN] | pertransiret: transivit 43-43 Istud...pretermitto om. [ G]
L{AN] 43 demonstravi: demonstratur L
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difficiliori. Sed ista est magis conformis huic tractatui et sufficit; ideo aliam
pretermitto.

[[Lix] Capitulum 9= de quodam alio exemplo

Ymaginetur linea 4B [Fig. 23] in infinitum divisam signative per partes
continue proportionales secundum proportionem quadruplam, ita quod
prima pars proportionalis sit tres quarte totius et secunda sit tres quarte resi-
dui primi et tertia sit tres quarte residui secundi et sic consequenter in in-
finitum; ut si tota linea esset sicut G4, tunc prima pars proportionalis

- secundum istam divisionem esset 48 et secunda esset 12 et tertia esset 3 et

quarta esset tres quarte residui, scilicet unius, et sic ultra. Hoc posito,
supet primam istarum partium linee .48 ymaginetur superficies aliquante

~ altitudinis uniformis, et super secundam partem sit superficies duplo altior,

et super tertiam quadruplo altior, et super quartam octuplo altior, et sic in

- infinitum semper duplando, ita quod altitudines superficierum procedant

continue augmentando secundum proportionem duplam et longitudines
continue diminuendo secundum proportionem subquadruplam. Et sic secun-

- da pars superficialis est ad primam subquadrupla in longitudine et dupla in

altitudine, et ita se habet tertia ad secundam et quarta ad tertiam, et sic ulte-
rius procedendo. Dico ergo quod totalis superficies vel figura est precise

- dupla ad primam sui partem, i.e., ad pa.rtcm que est super pmna.m partem
‘¢ proportionalem linee .4 B.

257

Quod probatur sic: Sit superficies que est Supcr prunarn partcrn sicut 48
Igitur illa supetficies que est super secundam partem, si non esset altior
quam prima, ipsa esset sicut 12. Nunc autem ipsa est duplo altior quam
prima. Igitur ipsa secunda est sicut 24, et per idem tertia est sicut 12, et
quarta sicut 6, et sic ulterius procedendo secundum proportionalitatem
subduplam. Unde et ista proportio istarum superficierum posset ostendi per
ea que dicta sunt 6° capitulo huius partis. Habemus igitur quod prima pars

- est dupla ad secundam et secunda dupla ad tertiam et tertia dupla ad quar-

tam, et sic consequenter. Ergo totius aggregati ex omnibus infinitis prima

 pars est medietas, et secunda est medietas residui, et sic ultra. Ergo totum

Illix: BL [M has not been used here; itis 12 duplando: duplxcandoLsubduplando [A]

illegible.} subduplicando N} | supetficierum: super-
2 ymaginemur lineam L{ AN}

ficierum partium L{ AN]

5 et...secundi om. [ AN] [ secundi om. [C. ] ~ 14 subquadruplam: quadruplam L

tertii secundi L 15 et dupla: duplaque L{ AN]
6 tunc BfVFPS] om. L[ ANCG]
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o illarum LI NCG] 22-23 Nunc.,..240m. L
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21 partemom, L
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forms more to [the scope of] this treatise, and suffices. Therefore I shall pass over
the other [demonstration]. :

ILix Another example of the same! -

Let there be imagined a line A5 [see Fig. 23] divided infinitely into desig-
nated parts continually proportional according to the ratio of 4 to 1, so that the
first proportional part is three-fourths of the whole, the second is three-fourths of
the first remainder, the third is three-fourths of the second remainder and so on
successively to infinity. Thus if the whole line were as 64, then the first proportion-
al part, according to this division, would be 48, the second would be 12, the third
would be 3, and the fourth would be three-fourths of the remainder, i.e., § of 1,
and so on. With this posited, let a surface of some uniform altitude be imagined as
standing on the first part of line 4B, and on the second part a surface twice as
high, on the third one four times as high, on the fourth one eight times as high, and
so on to infinity, always doubling the height, so that the altitude proceeds to
increase continually according to the ratio of 2 to 1 and the base length is continual-
ly diminished according to the ratio of 1 to 4. And so the surface of the second
part is related to that of the first by being one-fourth of it in length and twice itin
height; the third is similarly related to the second, and the fourth to the third, and
proceeding thus to the end. I say, therefore, that the whole surface or figure is
precisely twice the first part, i.e. twice the part which stands over the first propor-
tional part of line A 5.

Proof: Let the sucface over the first part be as 48. Therefore thc surface over the
second part, if it were no higher than the first, would be as 12. However, it is
twice as high as the first. Therefore the second surface is [actually] as 24. By the
same reasoning, the third surface is as 12, and the fourth is as 6, proceeding thus
to the end, always by a ratio of 1 to 2. Hence it is that this ratio of these surfaces
could be demonstrated by what has been said in the sixth chapter of this part.
Therefore, we have it that the first part is double the second, the second double the
third, the third double the fourth, and so on successively. Therefore, the first part
is half the whole aggregate of all the infinite parts, the second is half of the re-
mainder, and so on. Therefore, the whole aggregate is precisely double its first

IITix
* t Sce the Commentary, ITL.ix, lines 2-40.

23 12 corr. ex 6 in omnibus MSS (sed diagr. J babet 6) ] 7
babst 12) " ag ista: istarum L ipsa [SG] ‘
24 6 corr. ex. 3 in omnibus MSS (sed diagr. | S : AR
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De latitudinibus formarum

TEXT 10

Quis formarum latitudines multipliciter variantur que
wultiplicitas difficulter discernitur, nisi ad figuras geoe
metricas consideretio referstur. Ideo premissis quibusdam
divielonibus latitudinum cum diffinitionibus suis, infinitas
specles earundem ed infinitss figursrum species epplicebo;
ex quibus propositum clerius epparsbit,

(Prima divislo.) Letitudinum quedam uniformis, quedam
difformis, Latitudo uniformis est que est eiusdem gradus
per totum, Latitudo difformis est que non est eiusdem gradus
per totum, ‘

(22 divisio,) Letitudinum difformium, quedam est secundum se se

il a2
totam difformis, quedam non secundum se totam difformis,

Latitudo secundum se totam difformis est culus nulla pars est

uniformis. Latitudo que non est secundum se totem difformis

. ?
est illa culus sliqua pars est uniformis, Unde pimul stant ?! ?OL’ Sl’“[l-hf .

quod latitudo sit difformis cufus aliqua elus pars sit :]

uniformis sicut in secunda perte melius aparebit.,

M) Latituiinum secundun se totas difformium, quedsa ndam
est unirorniterv dif‘!mio; quedenm difformiter difformis, ‘
Letitudo uniformiter difformis est illa culus est equalis ex~
cessus graduum inter ee equaliter distantium, Latitudo dif-
formiter difformis sumitur per oppositum, videlicet, cuius non

est equalis excessus graduum inter se eque distantium,

A

On the latitudes of forms

pecaus® the letitudes of forms ere veried in meny ‘.aye, this
‘,uipudty is discerned with difficllty ugleea reference is mnde
w0 K,,,getrie ;igurea.’ Accordingly, having 1aid out certsin divisions
of 1ptitudes with their 'definiuona, I ehsll spply the infinite kind-l
of these (l1atitudes) to the infinite kinds of figures; from thess
the qubject will eppear more clear. ‘
(First division.) Of latitudes, some ere uniform, some difform, :
4 miforn letitude is thet which is of the same dezree throughout.
} difforn latitude is that which is not of the seme degree through=
oute

The second divis'ion is thats of difform latitudes, some are
airforn throughout, some ere not difform throughout, & lstitude
difforn throughout 1s thet of which no pert is uniform., 4 latitude
vhich 1s not difform throughout is thet of which eome pert is uniform.
Vhence 1t 15 evident that there may be e difform latitude, of which
sone vart may simultaneously be uniform, es in the second part will
be mde more apparent.,

The third division is that: of lstitudes difform throughout,
sone sre uniformly difform, soms difformly difform., A latitude uni-
fornly difform is that in which there 1s an equal increment of degrees
‘th.at ere equidistant smong themgelves, A lstitude difformly difform
1 dofined in the opposite menner, memely, (it is that) im which there
10 not en equel increment of degrees that are equidistent among

therselves,

Smith, T.M,, ed., 1954. A Critical Text and Commentary upon "De latitudinibus
formarum’, PhD Thesis, University of Wisconsin.




7. Anonym: Latitudines breves 1, 2 and 3.

From: Daniel A. Di Liscia, “The Latitudines breves and Late Medieval University Teaching”, SCIAMVS 17 (2016),
pp. 55-120.

Latitudines breves 1

(Sequitur)! liber latitudinum formarum, qui subordinatur phylosophie specu-
lative medie inter physicam et geometriam, secundum aliquos quia “latitudo” est
terminus geometrie et “forme” terminus physice. Utilitas istius scientie est ad in-
telligendum multas partes physice ad alterationem, an fiat secundum intensum vel

remissum, et ad materiam tertii Physicorum. Et nota: gradualis intensio forme dici-
tur eius latitudo, et sic intensio gradualis et latitudo gradualis supponunt pro eadem
et similiter latitudo forme. Non tamen sinonime, quia ly latitudo forme non est ab-
solute intensio gradualis, sed connotat relative talem intensionem esse ymaginabilem
per figuram geometricam et extensam.

Et non solum forma est latitudinabilis quo ad eius intensionem sed etiam mo-
tus localis et forma substantialis quo ad fieri vel mutari. Consequenter intensio
gradualis forme vocatur eius latitudo; eius vero extensio quo ad subiectum vel quo
ad durationem vocatur longitudo. Extensio mensuratur per lineam in subiecto, lati-
tudo autem aut intensio per lineam perpendiculariter super eandem lineam erectam.
Linea non perpendiculariter data aut alia existens non est latitudo adquisita quo ad
subiectum et sit fuerit acquisita, tunc illomodo, quia alias esset latitudo sine longi-
tudine, quod est impossibile. Et sic arguitur longitudo notior est ibi quam latitudo

quia facilius scimus extensionem rei quam intensionem.?

It follows the book of the latitude of the forms, which is subordinated to the middle
speculative philosophy between physics and geometry, according to some <people> because
“latitude” is a term of geometry and “form” a term of physics. The utility of that science is for
understanding many parts of the physics referred to alteration, whether it takes places with
regard to the intension or remission, and for the matter of the third book of the Physics. And
note: the gradual intension of form is called its latitude so that “gradual intension” and
“gradual latitude” suppose for the same, and similarly “latitude of form”. However, not as
synonyms, because “latitude of form” is not absolutely “gradual intension” but it connotes
relatively that a such intension is to be represented by a geometric and extended figure.

And not only the form is latitudinable according to its intension but also the local
motion and the substantial form with respect to its coming-into-being and being mutated.
Consequently, the gradual intension of the form is called its latitude; its extension, however,
with respect to the subject or with respect to the duration, is called longitude. The extension
is measured by a line in the subject; the latitude, however, or the intension, by a line erected
perpendicularly on the same line. A line which is not perpendicularly given [=represented] or
which is in any other way existent, is not a latitude acquired with respect to the subject and,
if it would be acquired, then in that <before mentioned> way, since otherwise there would be
a latitude without longitude, which is impossible. And so, it is argued that the longitude is
better known than the latitude, because we recognise better the extension of the thing than
its intension.



Latitudines breves 2

Prosequuntur latitudines formarum:

“Quia formarum latitudines multipliciter variantur, etc.”3
Nota: titulus huius libri est latitudo formarum et subiectum ordinatur scientie spe-
culative scilicet medie, quia subiectum eius est latitudo forme, quod est compositum
ex termino naturali et mathematico. Utilitas huius liber est (ad) intelligendum
quodlibet motum secundum intensum et remissum et tertium Physicorum. Etiam
valet ad multa sophismata de alterationibus.

Latitudo forme est gradualis intensio forme accidentalis, sed longitudo est ex-
tensio alicuius forme secundum subiectum. Et formarum quedam est divisibilis,
quedam indivisibilis. Indivisibilis est ut anima. Sed divisibilium quedam sunt divis-
ibilis extensive ut forme brutorum animalium, alie sunt divisibiles intensive ut forme
accidentales ipsius intellectus, ut videtur; quaedam sunt divisibiles extensive et in-
tensive, ut caliditas et frigiditas; et quaedam sunt divisibiles extensive secundum
extensionem subiectum, ut caliditas, alie secundum durationem, ut motus localis.

It follows the latitudes of the forms:

“Because the latitudes of the forms vary in many ways, etc”.

Note: the title of this book is “latitude of forms” and the subject is ordered under the middle
speculative science, because its subject is the latitude of the form, which is composed from a
natural and a mathematical term. The utility of the book is for the understanding of each
motion according to the intension and remission and <for the understanding> of the third
book of the Physics. It is also useful for many sophisms on the alterations.

The latitude of the form is the gradual intension of the accidental form, but the
longitude is the extension of some form according to the subject. And among the forms, some
are divisible, some indivisible. Indivisible like the soul. But among the divisible <forms>, some
are extensively divisible, like the form of the animals, others are intensively divisible, like the
accidental forms of the intellect, as it seems, some are extensively and intensively divisible,
like warm and cold, and some are extensively divisible according to the extension of the
subject, like the warm, others according to the duration, like the local motion.



Latitudines breves 3

Circa latitudines formarum.
Notandum (est quod) subiectum huius scientie est ly latitudo forme. Et ista scientia
est media inter mathematicam et naturalem, ut patet ex subiecto. Latitudo forme

est intensio forme intensibile. Formarum quedam est indivisibile ut anima intel-

lectiva, quedam divisibile. Divisibilium quedam sunt divisibiles extensive ut forme
elementorum, quedam intensive ut accidentia. Intensio forme in proposito dicitur

latitudo et eius extensio ratione subiecti dicitur longitudo.

Regarding the latitude of the forms.

It is to be noted that the subject of this science is the latitude of the form. And that science is
a middle science between mathematics and natural <science>, as it is evident from the
subject. The latitude of the form is the intensificable(?) intension of the form. Among the
forms, some are indivisible, as the intellective soul, others are divisible. Among the divisible,
some are extensively <divisible>, like the form of the elements, some intensively <divisible>,
like the accidents. The “intension of form” meant here is called the latitude, and its extension
according to the subject is called the longitude.






Galileo Galilei Discorsi e dimostrazioni matematiche in torno a due nuove scienze attenenti
alla Mecanica et in movimenti locali, in: Le Opere di Galileo Galilei, ed.. Nazionale
[Dir. A. Favaro], Firenze, 1898, vol. VIII, pp. 208-209.

Engl. Transl. M. Clagett,: The Science of Mechanics in the Middle Ages. Madison, 1959,
pp. 409-10.
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