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This	is	the	list	of	the	texts	we	are	going	to	work	with	in	our	course.	The	texts	themselves	are	
available	in	separate	pdf-files.	Let	me	now	add	some	remarks	you	could	find	useful:		
		

1. The	materials	were	organised	according	to	the	three	working	days:	Tuesday,	Wednesday	and	Thursday.	
It	would	be	very	useful,	if	you	found	the	time	to	take	a	look	at	them	before	the	lecturing	day.		

2. In	the	attached	pdf-files	you	will	find	the	reference	TEXT	1,	TEXT	2,	etc.	at	the	top	of	the	pages,	matching	
the	numbering	of	the	list	(same	names	for	the	files).	

3. None	of	 these	 texts	are	a	complete	 text;	 they	are	 rather	 representative	passages	of	different	works	
connected	thematically.	

4. To	 make	 possible	 a	 better	 understanding	 of	 the	 technical	 terminology	 and	 of	 the	 argumentation	
strategies	 I	 decided	 to	 include	 with	 one	 exception	 the	 originals	 –	 mostly	 Latin	 –	 of	 the	 proposed	
translations.	

5. I	translated	text	5	for	this	course.	It	is	a	passage	of	a	Latin	text	I	have	edited	in	my	contribution	“Walter	
Burley,	Paulus	Venetus	und	die	Tradition	De	instanti	(mit	dem	Tractatus	de	instanti	des	Paulus	Venetus	
nach	Hs.	Florenz,	Biblioteca	Nazionale	Centrale,	II.	IV.	553,	ff.	68va-69va)”,	in:	A.	Speer	-	D.	Wirmer	(eds.),	
Das	Sein	der	Dauer,	[Miscellanea	Mediaevalia	34],	Berlin-New	York,	2008,	pp.	123-150.	

6. The	short	texts	12	were	edited	in	my	contribution	“The	Latitudines	breves	and	Late	Medieval	University	
Teaching”,	SCIAMVS	17	(2016),	pp.	55-120	(Lat.	and	Engl.	in	the	same	file	12),	I	have	cut	them	out	from	
there.		

7. Texts	1-2,	6-8-7-12	(in	this	order)	and	9-10	are	scanned	respectively	in	one	file	together.	

	
Munich,		15	October	2017	
							Daniel	A.	Di	Liscia	
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1)	Aristotle	 Physics,	II.	2,	193b22	–	194b15		
2)	T.	Aquinas	 Commentary	on	Aristotle’s	Physics,	lect.	3.		
3)	R.	Grosseteste	 Concerning	lines,	angles	and	figures	
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10)	Jacobus	de	S.	Martino(?)	 Treatise	on	the	latitude	of	the	forms	
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	 The	Reception	in	the	14th,	15th	and	17th	centuries	
11)	Anonymous		 Latitudines	breves	1,	2,	3,	forewords	
12)	Biagio	Pelacani	da	Parma	 Questions	of	the	“Treatise	on	the	latitude	of	forms”		
13)	Galileo	Galilei	 Discorsi,	Giorn.	III,	th.	1	
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Commentaria in octo libros Physicorum  
COMMENTARY ON ARISTOTLE'S PHYSICS 

by 
Thomas Aquinas 

Books I-II translated by 
Richard J. Blackwell, Richard J. Spath & W. Edmund Thirlkel 

Yale U.P., 1963 
 

Books III-VIII translated by 
Pierre H. Conway, O.P. 

College of St. Mary of the Springs, Columbus, Ohio 
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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.		

	
Ἐπεὶ	δὲ	διώρισται	ποσαχῶς	ἡ	φύσις,	μετὰ	τοῦτο	
θεωρητέον	τίνι	διαφέρει	ὁ	μαθηματικὸς	τοῦ	
φυσικοῦ		

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.		

(καὶ	γὰρ	ἐπίπεδα	καὶ	στερεὰ	ἔχει	τὰ	φυσικὰ	
σώματα	καὶ	μήκη	καὶ	στιγμάς,	περὶ	ὧν	σκοπεῖ	
ὁ	μαθηματικός)·		

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

ἔτι	εἰ	ἡ	ἀστρολογία	ἑτέρα	ἢ	μέρος	τῆς	φυσικῆς·	
εἰ	γὰρ	τοῦ	φυσικοῦ	τὸ	τί	ἐστιν	ἥλιος	ἢ	σελήνη	
εἰδέναι,	τῶν	δὲ	συμβεβηκότων	καθ'	αὑτὰ	μηδέν,	
ἄτοπον,	ἄλλως	τε	καὶ	ὅτι	φαίνονται	λέγοντες	οἱ	
περὶ	φύσεως	καὶ	περὶ	σχήματος	σελήνης	καὶ	
ἡλίου,	καὶ	δὴ	καὶ	πότερον	σφαιροειδὴς	ἡ	γῆ	
καὶ	ὁ	κόσμος	ἢ	οὔ.		

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.		

περὶ	τούτων	μὲν	οὖν	πραγματεύεται	καὶ	ὁ	
μαθηματικός,	ἀλλ'	οὐχ	ᾗ	φυσικοῦ	σώματος	πέρας	
ἕκαστον·	οὐδὲ	τὰ	συμβεβηκότα	θεωρεῖ	ᾗ	
τοιούτοις	οὖσι	συμβέβηκεν·		

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.		

διὸ	καὶ	χωρίζει·	χωριστὰ	γὰρ	τῇ	νοήσει	
κινήσεώς	ἐστι,	καὶ	οὐδὲν	διαφέρει,	οὐδὲ	
γίγνεται	ψεῦδος	χωριζόντων.		

	

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.		

λανθάνουσι	δὲ	τοῦτο	ποιοῦντες	καὶ	οἱ	τὰς	
ἰδέας	λέγοντες·	τὰ	γὰρ	φυσικὰ	(194a.)	
χωρίζουσιν	ἧττον	ὄντα	χωριστὰ	τῶν	
μαθηματικῶν.		

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.		

γίγνοιτο	δ'	ἂν	τοῦτο	δῆλον,	εἴ	τις	ἑκατέρων	
πειρῷτο	λέγειν	τοὺς	ὅρους,	καὶ	αὐτῶν	καὶ	τῶν	
συμβεβηκότων.	τὸ	μὲν	γὰρ	περιττὸν	ἔσται	καὶ	

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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τὸ	ἄρτιον	καὶ	τὸ	εὐθὺ	καὶ	τὸ	καμπύλον,	ἔτι	δὲ	
ἀριθμὸς	καὶ	γραμμὴ	καὶ	σχῆμα,	ἄνευ	κινήσεως,	
σὰρξ	δὲ	καὶ	ὀστοῦν	καὶ	ἄνθρωπος	οὐκέτι,	ἀλλὰ	
ταῦτα	ὥσπερ	ῥὶς	σιμὴ	ἀλλ'	οὐχ	ὡς	τὸ	καμπύλον	
λέγεται.		

'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'.		

δηλοῖ	δὲ	καὶ	τὰ	φυσικώτερα	τῶν	μαθημάτων,	
οἷον	ὀπτικὴ	καὶ	ἁρμονικὴ	καὶ	ἀστρολογία·	
ἀνάπαλιν	γὰρ	τρόπον	τιν'	ἔχουσιν	τῇ	γεωμετρίᾳ.	
ἡ	μὲν	γὰρ	γεωμετρία	περὶ	γραμμῆς	φυσικῆς	
σκοπεῖ,	ἀλλ'	οὐχ	ᾗ	φυσική,	ἡ	δ'	ὀπτικὴ	
μαθηματικὴν	μὲν	γραμμήν,	ἀλλ'	οὐχ	ᾗ	
μαθηματικὴ	ἀλλ'	ᾗ	φυσική.	

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.  

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.		

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

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.		

Circa primum tria facit: primo movet quaestionem; 
secundo ponit rationes ad quaestionem, ibi: etenim 
plana etc.; tertio solvit quaestionem, ibi: de his igitur 
negotiatur et cetera.  

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).		

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

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.		

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

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.		

Quaecumque 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 

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 una sit 
pars alterius  

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.		

Secundam rationem ponit ibi: amplius, astrologia et 
cetera. Et circa hanc rationem primo movet 
quaestionem, utrum astrologia sit omnino altera a 
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 minus in hac 
parte.  

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.		

Quod autem astrologia sit pars physicae, probat 
dupliciter. Primo quidem per rationem talem. Ad 
quemcumque pertinet cognoscere substantias et 
naturas aliquarum rerum, ad eum etiam pertinet 
considerare accidentia illarum; 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.  

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.		

Hoc etiam probat ex consuetudine philosophorum: 
nam philosophi naturales inveniuntur determinasse de 
figura solis et lunae et terrae et totius mundi, circa 
quod 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 physicae; et per consequens 
physica non totaliter differat a mathematica.  

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.		

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.  

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).		

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

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.		

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

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

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.		

Deinde cum dicit: unde et abstrahit etc., concludit 
quoddam corollarium ex praedictis. Quia enim 
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.  

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.		

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 aliis 
individuis. Et hoc est abstrahere universale a 
particulari.  

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.		

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

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 
quantitas sine materia subiecta motui et qualitatibus 
sensibilibus, non tamen absque substantia. Et ideo 
huiusmodi quantitates et quae eis accidunt, sunt 
secundum intellectum abstracta a motu et a materia 
sensibili, non autem a materia intelligibili, ut dicitur 
in VII Metaphys.  

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.		

Quia igitur 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: 
quia 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.  

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.		

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

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

Quia enim 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. Mathematica enim sunt omnino 
abstracta a materia sensibili secundum intellectum, 
quia materia sensibilis non includitur in intellectu 
mathematicorum, neque in universali neque in 
particulari: sed in intellectu specierum naturalium 
includitur quidem materia sensibilis, sed non materia 

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 os, sed non haec caro et hoc os.  

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.		

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.  

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).		

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; non 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.  

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.		

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

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.		

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

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.		

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 circa lineam abstractam; et harmonica, 
idest musica, applicat ad sonos ea quae arithmeticus 
considerat circa proportiones numerorum; et 
astrologia considerationem geometriae et 
arithmeticae applicat ad caelum et ad partes eius.  

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 unumquodque denominatur et 
speciem habet a termino: unde, quia harum 
scientiarum consideratio terminatur ad materiam 
naturalem, licet per principia mathematica procedant, 
magis sunt naturales quam mathematicae.  

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.		

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 ea inquantum 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 ea non 
inquantum est mathematica, sed inquantum est 
physica.  

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.		

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 
quae sunt in materia sensibili abstrahunt.  

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.		

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.  

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.		

Quia tamen 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,	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.	
	
	

	
	
Transl.	from	Die	philosophischen	Werke	des	Robert	Grosseteste,	Bischofs	von	Lincoln,	ed.	L.	
Bauer,	in:	Beiträge	zur	Geschichte	der	Philosophie	des	Mittelalters	IX	(1912),	pp.	59-65.	
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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.	(…).	
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da Thiene wurde mit dem Text von Heytesbury gedruckt, zum Beispiel in der
Ausgabe Venedig 149457.

- fol. 74r-98v: leer.
14. fol. 99ra-107ra: Anonym: Logisches Fragment. Inc.: „Ut patet ex prima conclusione

sic admisso quod […]“. Expl.: „[…] et cum exponit aliquis est terminus.“
- foll. 108r-115v: leer.

15. foll. 116ra-121ra: Radulphus Strodus (= Ralph Strode): *Tractatus De conse-
quentiis+. Inc.: „Consequentia est illatio consequentis ex antecedente. Et quia poterit ali-
quid inferri […].“ Expl.: „[…] concedo quod in ista propositione homo est animal per homo
[…].“ Der Text bricht ab. Dieser Text wurde mit Kommentaren von Alexander
Sermoneta und Paolo de Pergula und Gaetano da Thiene gedruckt58.

Anhang 2: ,Tractatus de pr imo et u l t imo instant i Paul i Venet i ‘

*S +criptum Clarissimi doctoris Pauli Veneti feliciter incipit de primo et ultimo instanti 68va

*Prohemium+

Instans59 alicuius rei potest dupliciter intelligi: inclusive et exclusive. Inclusi-
vum60 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 repugnat 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

57 William Heytesbury, Regule solvendi sophismata, Venedig 1494 (in dieser Ausgabe findet sich
Gaetanos ,Expositio‘ auf foll. 16va-20ra; der in dieser Hs. überliefert Teil davon geht bis
fol. 17va.

58 Commentum super Consequentiis Strodi; Paulus *Pergulensis+ Dubia; Strodus, Rodulphus:
Consequentiae, Venedig 1484 und 1488 (diese Ausgabe enthält auch ,Quaedam declarativa Con-
sequentiarum Strodi‘ von Gaetano da Thiene).

59 ante instans] il. add. F
60 Inclusivum] correxi ex inclusive F

20

25

30

35

40 68vb

45

146 Daniel A. Di Liscia

exemplum est dies, mensis et hora. Res permanens quedam est durans per tem-
pus, quedam vero per instans. Res permanens durans per tempus est duplex:
quedam dependet a re successiva et per rem successivam conservatur in esse;
quedam nec in esse nec in conservari dependet a re successiva. Exemplum primi
est veritas huius propositionis ,Sor currit‘ et similia. Exemplum secundi est lapis,
homo et similia. Res permanens non dependens in esse nec conservari a re
successiva est duplex: quedam tanquam positiva ut album vel albedo, quedam
tanquam privativa ut non album et non albedo. Prima res seu forma positiva est
duplex: quedam consistit in latitudine, ita quod corrupto uno gradu latitudinis,
exempli gratia, *hec res+ dicitur conservari sub alio gradu, ut caliditas, frigiditas
et similia; et quedam consistit in forma indivisibili, ita quod quocumque apposito
vel ablato non dicitur esse sub tali forma, sicut bicubicum, tricubicum, bipedalis,
summus gradus, octavus gradus, quartus gradus et similia. Secunda res seu forma
privativa est duplex: quedam est privatio successivi ut ,non currere‘, quedam
est privatio permanentis. Et hec est duplex: quedam est privatio permanentis
consistentis in indivisibili, quedam est privatio permanentis consistentis in61 divi-
sibili vel latitudine.

*Propositiones+

*1+ Si res62 habet esse solum per instans *tunc+ est dare primum 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 consequentia63 patebunt infrascriptis.
*3+ In quibuscumque rebus est dare primum instans esse, in eisdem non est

dare ultimum instans64 non-esse. Probatur ! quia si sic sit b primum instans esse
et a ultimum instans non-esse, quero aut a et b sunt idem instans aut diversa.
Non idem quia in eodem instanti 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 6to Physicorum a. 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 b, res esset ante quam esset, vel b non esset primum instans esse, quod
est contra ypotesim. Si autem in illo medio non esset, cum illud tempus medium

61 ante in] in scr. et del. F
62 res] correxi ex qua F
63 ante consequentia] consequens scr. et del. F
64 instans] correxi ex quod F

a Aristoteles, Physica VI, 234a5-10.
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exemplum est dies, mensis et hora. Res permanens quedam est durans per tem-
pus, quedam vero per instans. Res permanens durans per tempus est duplex:
quedam dependet a re successiva et per rem successivam conservatur in esse;
quedam nec in esse nec in conservari dependet a re successiva. Exemplum primi
est veritas huius propositionis ,Sor currit‘ et similia. Exemplum secundi est lapis,
homo et similia. Res permanens non dependens in esse nec conservari a re
successiva est duplex: quedam tanquam positiva ut album vel albedo, quedam
tanquam privativa ut non album et non albedo. Prima res seu forma positiva est
duplex: quedam consistit in latitudine, ita quod corrupto uno gradu latitudinis,
exempli gratia, *hec res+ dicitur conservari sub alio gradu, ut caliditas, frigiditas
et similia; et quedam consistit in forma indivisibili, ita quod quocumque apposito
vel ablato non dicitur esse sub tali forma, sicut bicubicum, tricubicum, bipedalis,
summus gradus, octavus gradus, quartus gradus et similia. Secunda res seu forma
privativa est duplex: quedam est privatio successivi ut ,non currere‘, quedam
est privatio permanentis. Et hec est duplex: quedam est privatio permanentis
consistentis in indivisibili, quedam est privatio permanentis consistentis in61 divi-
sibili vel latitudine.

*Propositiones+

*1+ Si res62 habet esse solum per instans *tunc+ est dare primum 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 consequentia63 patebunt infrascriptis.
*3+ In quibuscumque rebus est dare primum instans esse, in eisdem non est

dare ultimum instans64 non-esse. Probatur ! quia si sic sit b primum instans esse
et a ultimum instans non-esse, quero aut a et b sunt idem instans aut diversa.
Non idem quia in eodem instanti 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 6to Physicorum a. 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 b, res esset ante quam esset, vel b non esset primum instans esse, quod
est contra ypotesim. Si autem in illo medio non esset, cum illud tempus medium

61 ante in] in scr. et del. F
62 res] correxi ex qua F
63 ante consequentia] consequens scr. et del. F
64 instans] correxi ex quod F
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sit post a sequitur quod post a non esset, ergo a 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.
*4+ 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 tempore65. Primum dari non potest ex secunda
suppositione, quia divisibile esset primum instans esse, quod prima pars proposi-
tionis negat. Si in tempore, accipio totum tempus in quo illa res habet esse, et
sit a, et sit primum *instans+ ipsius temporis b, tunc quero aut illa res habet
esse in b aut non esse. Non est dare quod habeat esse in b, quia si hoc esset
tunc b esset primum instans sui esse, quod *est+ contra primam partem proposi-
tionis. Ergo habet non-esse in b, quia continue habet esse post b quia in toto66

a habebat esse. Ergo b est ultimum instans in quo illa res habet non esse. Ergo
si non est dare primum instans in quo habet esse *tunc+ est dare ultimum
instans in quo res non habet esse, et hoc loquendo de re que de novo habet
esse. Unde si sit res cuius non est dare primum instans esse, tunc primum instans
totius temporis adequate mensurantis suum esse est ultimum instans sui non
esse, quia in illo instanti res non est et immediate post illud instans erit. Ergo
illud instans est ultimum in quo res non est.
*5+ In quibuscumque est dare ultimum instans esse, *in illis+ non est dare

primum instans non esse. Probatur quia si est dare ultimum instans esse et
primum instans non-esse *tunc+, cum inter hec duo instantia valet esse tempus
medium, in quo tempore medio res esset67 et non esset, quod est contra primum
principium. Probatur quia tempus illud medium est post instans ultimum sui
esse, ergo si in illo tempore esset, prius quam non esset, et sic esset dare ulterius
ultimum. Nec posset dici quod in illo tempore medio non esset, quia illud tem-
pus est ante primum instans sui non esse, et sic esset dare prius primum, quod
est impossibile.
*6+ ! In quibuscumque non est dare ultimum instans in quo res habet esse 69ra

in eisdem est dare primum instans in quo res non habet esse. Probatur supposito
quod res habeat finitum tempus sibi adequatum in quo habet esse, ita quod in
essendo non excedit tempus illud nec exceditur ab eo. Sit igitur a ultimum instans
istius temporis et sit b totum tempus. Tunc arguitur sic: aut illa res habet esse
in a aut non. Non potest dici quod habeat esse, quia tunc illud instans a esset
ultimum instans sui esse, quod *est+ contra primam partem propositionis. Ergo
sequitur quod illa res in a instanti habet non-esse et nunquam ante a instans
habebat non-esse eo quo per totum b tempus habebat esse. Ergo a est primum
instans sui non esse. Ex quo patet quod non est dare ultimum instans in quo

65 in instanti aut in tempore] correxi ex in tempore aut in instanti F
66 ante quia in toto] quia in toto scr. et del. F
67 res esset] correxi ex in res non F

(…)	
<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,	I	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.	 I	 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	a,	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.	



T
H

E

Sc
ie

nc
e 

o
f M

ec
ha

ni
cs

 

in
 th

e 
M

id
d

le
 A

g
es

M
A

R
S

H
A

L
L

 C
L

A
G

E
T

T

M
A

D
IS

O
N

, 1
96

1

Th
e 

U
ni

ve
rs

ity
 o

f W
is

co
ns

in
 P

re
ss

LO
N

D
O

N
 -

 O
XF

O
RD

 U
N

IV
ER

SI
TY

 P
RE

SS



23
. 

Si
 r

ec
ta

 f
in

it
a 

su
pe

r 
un

um
 e

iu
s 

te
rm

in
um

 q
ui

es
ce

nt
em

 c
ir

cu
la

- 
ri

te
r 

m
ov

ea
tu

r,
 o

m
ne

s 
du

as
 r

ec
ta

s 
te

rm
in

at
as

 a
d 

pu
n

ct
um

 i
m

m
ot

u
m

 
et

 a
lia

 p
un

ct
a 

m
ot

a 
et

 v
el

oc
it

at
es

 i
st

or
um

 p
un

ct
or

um
 p

ro
po

rt
io

na
le

s 
ce

rt
is

si
m

e 
sc

ia
s 

es
se

. 
L

ic
et

 i
st

a 
pe

r 
pr

im
am

 c
on

cl
us

io
ne

m
 s

ec
un

de
50

 
pa

rt
is

 
qu

ar
ti

 c
ap

it
ul

i 
de

 p
ro

po
rt

io
n

e 
ve

lo
ci

ta
tu

m
 i

n
 m

ot
ib

us
 

sa
tis

 
ap

pa
re

t, 
po

te
st

 t
am

en
 u

t 
ib

i 
br

ev
it

er
 d

em
on

st
ra

ri
__

24
. 

Q
u

oc
u

n
qu

e 
m

ot
u

 l
oc

al
i 

si
gn

at
o 

po
te

st
 m

ot
us

 l
oc

al
is

 u
ni

fo
rm

is
 

et
 c

on
ti

n
uu

s 
in

 o
m

n
i 

pr
op

or
ti

on
e 

re
ct

e 
fi

ni
te

 a
d 

re
ct

am
 f

in
it

am
 v

el
o 

ci
or

 e
t 

ta
rd

io
r 

in
ve

ni
ri

. 
U

n
de

 m
an

if
es

tu
m

 e
st

, 
qu

od
cu

n
qu

e 
sp

ac
iu

m
w

 
fi

ni
tu

m
 q

uo
cu

n
qu

e 
te

m
po

re
 f

in
it

o 
po

ss
e 

un
if

or
m

it
er

 e
t 

co
nt

in
ue

 p
er

- 
tr

an
si

ri
__

26
. 

Si
 q

ui
d 

co
n

ti
n

ue
 l

oc
al

it
er

 m
ov

ea
tu

r,
 

in
 

eo
de

m
 i

ns
ta

nt
i 

no
n 

ac
qu

ir
er

e 
m

ul
to

s 
si

tu
s,

 n
ec

 i
n 

eo
de

m
 s

it
u 

in
 d

iv
er

si
s 

in
st

an
ti

bu
s 

es
se

 
p

o
ss

e_
_

[2
34

 
K

in
em

at
ic

s 
at

 M
er

to
n

 C
ol

le
ge

: 
4

.3
]

45 
ci

rc
um

fe
re

nt
ia

m
 c

irc
ul

i f
ac

ie
nt

e_
__

4
5 

ci
rc

u
m

fe
re

n
ti

a
m

 E
 c

ir
cu

m
st

a
n

ti
a

m
 T

 / 
fa

ci
e

n
te

 T
 f

a
ci

e
n

te
m

 E
46

 q
u

ie
sc

e
n

te
m

 E
 q

u
ie

sc
e

n
te

 T
4

6
-4

7
 c

ir
cu

la
ri

te
r 

m
o

v
e

a
tu

r 
T

 c
ir

cu
m

 
m

o
v

e
tu

r 
E

4
7 

re
ct

a
s 

om
. 

T
4

8
 m

o
ta

 T
 im

m
o

ta
 E

 /
 p

ro
p

o
rt

io
n

a
le

s 
om

. 
T

4
9

 s
ci

a
s 

T
 h

a
b

e
a

s 
E

 /
 i

st
a

 E
 p

ri
m

a
 T

 /

p
ri

m
a

m
 T

 p
ro

x
im

a
m

 E
 /

 c
o

n
cl

u
si

o
n

e
m

 

E
 c

o
n

cl
u

si
o

n
is

 T
 

50
 q

u
a

rt
i 

T
 a

u
t 

E
 / 

sa
ti

s 
om

. 
E

 
5 

5 
q

u
o

cu
n

q
u

e
 E

 q
u

o
d

cu
n

q
u

e
 T

 / 
fi

n
it

o
 

T
 fi

n
it

u
m

 E
 

5
5

-5
6

 p
er

tr
a

n
si

re
 E

 
5

7 
co

n
ti

n
u

e
 o

m
. 

E
 

5 8
 a

q
u

ir
it

 T
 / 

n
e

c 
om

. 
E

D
oc

um
en

t 
4.

4

W
ill

ia
m

 H
ey

te
sb

ur
y,

 R
ul

es
 fo

r 
So

lv
in

g 
So

ph
is

m
s"

[P
ar

t 
V

I.
 L

oc
al

 M
ot

io
n

]

[P
ro

lo
gu

e]

T
H

E
R

E
 a

re
 t

hr
ee

 c
at

eg
or

ie
s 

or
 g

en
er

ic
 w

ay
s 

in
 w

h
ic

h
 m

ot
io

n
, 

in
 t

he
 

st
ri

ct
 s

en
se

, 
ca

n 
oc

cu
r.

 F
or

 w
ha

te
ve

r 
is

 m
ov

ed
, 

is
 c

h
an

ge
d 

ei
th

er
 i

n
 i

ts
 

pl
ac

e,
 o

r 
in

 i
ts

 q
ua

n
ti

ty
, 

or
 i

n
 i

ts
 q

ua
lit

y.
 A

n
d

 s
in

ce
, 

in
 g

en
er

al
, 

an
y 

su
c 

ce
ss

iv
e 

m
ot

io
n

 w
ha

te
ve

r 
is

 f
as

t 
or

 s
lo

w
, 

an
d 

si
nc

e 
n

o 
si

ng
le

 m
et

h
od

 o
f 

de
te

rm
in

in
g 

ve
lo

ci
ty

 i
s 

ap
pl

ic
ab

le
 i

n
 t

he
 s

am
e 

se
ns

e 
to

 a
ll 

th
re

e 
ki

nd
s 

o
f 

m
ot

io
n

, 
it

 w
il

l 
be

 s
ui

ta
bl

e 
to

 s
h

ow
 h

ow
 a

n
y 

ch
an

ge
 o

f 
th

is
 s

or
t 

m
ay

 b
e 

di
st

in
gu

is
h

ed
 f

ro
m

 a
no

th
er

 c
ha

ng
e 

o
f 

it
s 

ow
n

 k
in

d,
 w

it
h

 r
es

pe
ct

 t
o 

sp
ee

d 
or

 s
lo

w
ne

ss
. 

A
n

d
 b

ec
au

se
 l

oc
al

 m
ot

io
n

 i
s 

pr
io

r 
in

 n
at

ur
e 

to
 t

he
 o

th
er

 
ki

nd
s,

 a
s 

th
e 

pr
im

ar
y 

ki
n

d,
 w

e 
w

il
l 

ca
rr

y 
ou

t 
ou

r 
in

te
n

ti
on

 i
n 

th
is

 s
ec

ti
on

, 
w

it
h 

re
sp

ec
t 

to
 l

oc
al

 m
ot

io
n

, 
be

fo
re

 t
re

at
in

g 
o

f 
th

e 
ot

he
r 

ki
nd

s.

[1
. 

M
ea

su
re

 o
f 

U
n

if
or

m
 V

el
oc

it
y]

A
lt

h
ou

gh
 c

ha
n

ge
 o

f 
pl

ac
e 

is
 o

f 
di

ve
rs

e 
ki

n
ds

, 
an

d 
is

 v
ar

ie
d 

ac
co

rd
in

g 
to

 s
ev

er
al

 e
ss

en
ti

al
 a

s 
w

el
l 

as
 a

cc
id

en
ta

l 
di

ff
er

en
ce

s,
 y

et
 i

t 
w

il
l 

su
ff

ic
e 

fo
r 

ou
r 

pu
rp

os
es

 t
o 

di
st

in
gu

is
h 

un
if

or
m

 m
ot

io
n

 f
ro

m
 n

on
un

if
or

m
 m

ot
io

n.
 

O
f 

lo
ca

l 
m

ot
io

ns
, 

th
en

, 
th

at
 m

ot
io

n
 i

s 
ca

lle
d 

un
if

or
m

 i
n

 w
h

ic
h

 a
n 

eq
ua

l 
di

st
an

ce
 i

s 
co

n
ti

n
uo

us
ly

 t
ra

ve
rs

ed
 w

it
h 

eq
ua

l 
ve

lo
ci

ty
 i

n
 a

n 
eq

ua
l 

pa
rt

 
o

f 
ti

m
e.

 N
on

u
n

if
or

m
 m

ot
io

n
 c

an
, 

on
 t

he
 o

th
er

 h
an

d,
 b

e 
va

ri
ed

 i
n

 a
n 

in
fi

ni
te

 n
um

be
r 

o
f 

w
ay

s,
 b

ot
h

 w
it

h
 r

es
pe

ct
 t

o 
th

e 
m

ag
n

it
ud

e,
 a

nd
 w

it
h

 

re
sp

ec
t 

to
 t

he
 t

im
e.

In
 u

ni
fo

rm
 m

ot
io

n
, 

th
en

, 
th

e 
ve

lo
ci

ty
 o

f 
a 

m
ag

ni
tu

de
 a

s 
a 

w
h

ol
e 

is
 

in
 a

ll 
ca

se
s 

m
ea

su
re

d 
(m

et
ie

tu
r)

 b
y 

th
e 

lin
ea

r 
pa

th
 t

ra
ve

rs
ed

 b
y 

th
e 

po
in

t 
w

h
ic

h
 i

s 
in

 m
os

t 
ra

pi
d 

m
ot

io
n

, 
if

 th
er

e 
is

 s
uc

h 
a 

po
in

t.
 A

n
d

 a
cc

or
di

n
g 

as
 

th
e 

po
si

ti
on

 o
f 

th
is

 p
oi

n
t 

is
 

ch
an

ge
d 

un
if

or
m

ly
 o

r 
no

n
un

if
or

m
ly

, 
th

e 
co

m
pl

et
e 

m
ot

io
n

 o
f t

he
 w

h
ol

e 
bo

d
y 

is
 s

ai
d 

to
 b

e 
un

if
or

m
 o

r 
di

ff
or

m
 (

no
n-

 
un

if
or

m
).

 T
h

u
s,

 g
iv

en
 a

 m
ag

ni
tu

de
 w

ho
se

 m
os

t 
ra

pi
dl

y 
m

ov
in

g 
po

in
t 

is

* 
T

h
e

 t
ra

n
sl

a
ti

o
n

 k
in

d
ly

 s
u

p
p

li
e

d
 t

o
 m

e
 b

y
 E

rn
e

st
 M

o
o

d
y

 h
a

s 
b

e
e

n
 s

li
g

h
tl

y
 a

lt
er

ed
.

23
5

Te
xt

 6



m
ov

ed
 u

ni
fo

rm
ly

, 
th

en
, 

h
ow

ev
er

 
m

uc
h 

th
e 

re
m

ai
ni

ng
 p

oi
nt

s 
m

ay
 b

e 
m

ov
in

g 
no

nu
ni

fo
rm

ly
, 

th
at

 m
ag

ni
tu

de
 a

s 
a 

w
h

ol
e 

is
 s

ai
d 

to
 b

e 
in

 u
ni

fo
rm

 
m

ov
em

en
t.

..
.

[2
36

 
Ki

ne
m

at
ic

s 
at

 M
er

to
n 

Co
lle

ge
: 4

.4
]

[2
. 

M
ea

su
re

 o
f 

N
on

u
n

if
or

m
 V

el
oc

it
y]

In
 n

on
un

if
or

m
 m

ot
io

n,
 h

ow
ev

er
, 

th
e 

ve
lo

ci
ty

 a
t 

an
y 

gi
ve

n
 i

ns
ta

nt
 w

il
l 

be
 m

ea
su

re
d 

(a
tt

en
de

tu
r)

 b
y 

th
e 

pa
th

 w
h

ic
h

 w
ou

ld
 b

e 
de

sc
ri

be
d 

by
 t

he
 m

os
t 

ra
pi

dl
y 

m
ov

in
g 

po
in

t 
if

, 
in

 a
 p

er
io

d 
o

f 
ti

m
e,

 i
t 

w
er

e 
m

ov
ed

 u
n

if
or

m
ly

 a
t 

th
e 

sa
m

e 
de

gr
ee

 o
f v

el
oc

it
y 

(u
ni

fo
rm

ite
r 

ill
o 

gr
ad

u 
ve

lo
ci

ta
tis

) 
w

it
h

 w
h

ic
h 

it
 is

 
m

ov
ed

 i
n 

th
at

 g
iv

en
 i

ns
ta

nt
, 

w
ha

te
ve

r 
[i

ns
ta

nt
] 

be
 a

ss
ig

ne
d.

 F
or

 s
up

po
se

 
th

at
 t

he
 p

oi
n

t 
A

 w
il

l 
be

 c
on

ti
n

uo
us

ly
 a

cc
el

er
at

ed
 t

h
ro

u
gh

ou
t 

an
 h

ou
r.

 
It

 i
s 

no
t 

th
en

 n
ec

es
sa

ry
 t

ha
t,

 i
n 

an
y 

in
st

an
t 

o
f 

th
at

 h
ou

r 
as

 a
 w

h
ol

e,
 i

ts
 

ve
lo

ci
ty

 b
e 

m
ea

su
re

d 
by

 t
he

 l
in

e 
w

h
ic

h
 t

ha
t 

po
in

t 
de

sc
ri

be
s 

in
 t

ha
t 

ho
ur

. 
Fo

r 
it

 is
 n

ot
 r

eq
ui

re
d,

 in
 o

rd
er

 th
at

 a
ny

 t
w

o 
po

in
ts

 o
r 

an
y 

ot
he

r 
tw

o 
m

ov
in

g 
th

in
gs

 b
e 

m
ov

ed
 a

t 
eq

ua
l 

ve
lo

ci
ty

, 
th

at
 t

he
y 

sh
ou

ld
 t

ra
ve

rs
e 

eq
ua

l 
sp

ac
es

 
in

 a
n 

eq
ua

l 
ti

m
e;

 b
ut

 i
t 

is
 p

os
si

bl
e 

th
at

 t
he

y 
tr

av
er

se
 u

ne
qu

al
 s

pa
ce

s,
 i

n 
w

ha
te

ve
r 

pr
op

or
ti

on
 y

ou
 m

ay
 p

le
as

e.
 F

or
 s

up
po

se
 t

ha
t 

po
in

t 
A

 i
s 

m
ov

ed
 

co
n

ti
n

uo
us

ly
 a

nd
 u

ni
fo

rm
ly

 a
t 

C
 d

eg
re

es
 o

f v
el

oc
it

y,
 f

or
 a

n 
ho

ur
, 

an
d 

th
at

 
it

 t
ra

ve
rs

es
 a

 d
is

ta
nc

e 
o

f 
a 

fo
ot

. 
A

n
d

 s
up

po
se

 t
ha

t 
po

in
t 

B
 c

om
m

en
ce

s 
to

 
m

ov
e,

 f
ro

m
 r

es
t, 

an
d 

in
 t

he
 f

ir
st

 h
al

f 
o

f 
th

at
 h

ou
r 

ac
ce

le
ra

te
s 

it
s 

ve
lo

ci
ty

 
to

 C
 d

eg
re

es
, w

hi
le

 in
 t

he
 s

ec
on

d 
h

al
f h

ou
r 

it
 d

ec
el

er
at

es
 f

ro
m

 t
hi

s 
ve

lo
ci

ty
 

to
 r

es
t. 

It
 i

s 
th

en
 f

ou
n

d 
th

at
 a

t 
th

e 
m

id
dl

e 
in

st
an

t 
o

f 
th

e 
w

h
ol

e 
ho

ur
 p

oi
n

t 
B

 w
il

l 
be

 m
ov

in
g 

at
 C

 d
eg

re
es

 o
f v

el
oc

it
y,

 a
nd

 w
il

l f
u

ll
y 

eq
ua

l t
he

 v
el

oc
it

y 
o

f t
he

 p
oi

n
t 

A
. 

A
n

d
 y

et
, 

at
 t

he
 m

id
dl

e 
in

st
an

t 
o

f t
ha

t 
ho

ur
, 

B
 w

il
l n

ot
 h

av
e 

tr
av

er
se

d 
as

 l
on

g 
a 

lin
e 

as
 A

, 
ot

he
r 

th
in

gs
 b

ei
n

g 
eq

ua
l. 

In
 s

im
ila

r 
m

an
ne

r,
 

th
e 

po
in

t 
A

, 
tr

av
er

si
ng

 a
 fi

ni
te

 li
ne

 a
s 

sm
al

l a
s 

yo
u

 p
le

as
e,

 c
an

 b
e 

ac
ce

le
ra

te
d 

in
 i

ts
 m

ot
io

n 
be

yo
n

d 
an

y 
li

m
it

; 
fo

r,
 i

n 
th

e 
fir

st
 p

ro
po

rt
io

n
al

 p
ar

t 
o

f 
th

at
 

ti
m

e,
 i

t 
m

ay
 h

av
e 

a 
ce

rt
ai

n 
ve

lo
ci

ty
, 

an
d 

in
 t

he
 s

ec
on

d 
pr

op
or

ti
on

al
 p

ar
t,

 
tw

ic
e 

th
at

 v
el

oc
it

y,
 a

nd
 i

n
 t

he
 t

hi
rd

 p
ro

po
rt

io
n

al
 p

ar
t,

 f
ou

r 
ti

m
es

 t
ha

t 
ve

lo
ci

ty
, 

an
d 

so
 o

n
 w

it
h

ou
t 

lim
it

.

Fr
om

 t
hi

s 
it

 c
le

ar
ly

 f
ol

lo
w

s,
 t

ha
t 

su
ch

 a
 n

on
un

if
or

m
 o

r 
in

st
an

ta
ne

ou
s 

ve
lo

ci
ty

 (
ve

lo
ci

ta
s 

in
st

an
ta

ne
a)

 i
s 

n
ot

 m
ea

su
re

d 
by

 t
he

 d
is

ta
nc

e 
tr

av
er

se
d,

 
bu

t 
b

y 
th

e 
di

st
an

ce
 w

h
ic

h
 w

ou
ld

 b
e 

tr
av

er
se

d 
b

y 
su

ch
 a

 p
oi

n
t,

 i
f 

it
 w

er
e 

m
ov

ed
 u

ni
fo

rm
ly

 o
ve

r 
su

ch
 o

r 
su

ch
 a

 p
er

io
d 

o
f 

ti
m

e 
at

 t
ha

t 
de

gr
ee

 o
f 

ve
lo

ci
ty

 w
it

h
 w

h
ic

h
 it

 is
 m

ov
ed

 in
 th

at
 a

ss
ig

ne
d 

in
st

an
t.

[3
. 

M
ea

su
re

 o
f 

U
n

if
or

m
 A

cc
el

er
at

io
n

]

W
it

h
 r

eg
ar

d 
to

 t
he

 a
cc

el
er

at
io

n 
(i

nt
en

si
o)

 
an

d 
de

ce
le

ra
ti

on
 

(r
em

is
si

o)
 

o
f 

lo
ca

l 
m

ot
io

n,
 h

ow
ev

er
, 

it
 i

s 
to

 b
e 

n
ot

ed
 t

ha
t 

th
er

e 
ar

e 
tw

o 
w

ay
s 

in

w
h

ic
h

 a
 m

ot
io

n
 m

ay
 b

e 
ac

ce
le

ra
te

d 
or

 d
ec

el
er

at
ed

: n
am

el
y,

 u
ni

fo
rm

ly
, 

or
 

no
nu

n
if

or
m

ly
. 

F
or

 a
ny

 m
ot

io
n

 w
ha

te
ve

r 
is

 u
ni

fo
rm

ly
 a

cc
el

er
at

ed
 (

un
ifo

rm
ite

r 
in

te
nd

itu
r)

 i
f,

 i
n 

ea
ch

 o
f 

an
y 

eq
ua

l 
pa

rt
s 

o
f 

th
e 

ti
m

e 
w

ha
ts

oe
ve

r,
 i

t 
ac

qu
ir

es
 

an
 e

qu
al

 i
nc

re
m

en
t 

(l
at

itu
do

) 
o

f 
ve

lo
ci

ty
. 

A
n

d
 s

uc
h 

a 
m

ot
io

n
 i

s 
un

if
or

m
ly

 
de

ce
le

ra
te

d 
if

, 
in

 e
ac

h 
o

f 
an

y 
eq

ua
l 

pa
rt

s 
o

f 
th

e 
ti

m
e,

 i
t 

lo
se

s 
an

 e
qu

al
 i

n
 

cr
em

en
t 

o
f 

ve
lo

ci
ty

. 
B

u
t 

a 
m

ot
io

n
 i

s 
no

nu
ni

fo
rm

ly
 a

cc
el

er
at

ed
 o

r 
de

ce
le

ra
te

d,
 

w
he

n
 i

t 
ac

qu
ir

es
 o

r 
lo

se
s 

a 
gr

ea
te

r 
in

cr
em

en
t 

o
f v

el
oc

it
y 

in
 o

ne
 p

ar
t 

o
f 

th
e 

ti
m

e 
th

an
 i

n
 a

no
th

er
 e

qu
al

 p
ar

t.
In

 v
ie

w
 o

f t
hi

s,
 i

t i
s 

su
ff

ic
ie

nt
ly

 a
pp

ar
en

t t
ha

t w
h

en
 th

e 
la

ti
tu

de
 o

f m
ot

io
n

 
or

 v
el

oc
it

y 
is

 i
nf

in
it

e,
 i

t 
is

 i
m

po
ss

ib
le

 f
or

 a
ny

 b
od

y 
to

 a
cq

ui
re

 t
ha

t 
la

ti
tu

de
 

un
if

or
m

ly
, 

in
 a

ny
 f

in
it

e 
ti

m
e.

 A
n

d
 s

in
ce

 a
ny

 d
eg

re
e 

o
f 

ve
lo

ci
ty

 w
ha

ts
oe

ve
r 

di
ff

er
s 

b
y 

a 
fi

ni
te

 a
m

ou
n

t 
fr

om
 z

er
o 

ve
lo

ci
ty

, 
or

 f
ro

m
 t

he
 p

ri
va

ti
ve

 l
im

it
 

o
f 

th
e 

in
te

n
si

ve
 s

ca
le

, 
w

h
ic

h
 i

s 
re

st
—

th
er

ef
or

e 
an

y 
m

ob
il

e 
bo

dy
 m

ay
 b

e 
un

if
or

m
ly

 a
cc

el
er

at
ed

 f
ro

m
 r

es
t 

to
 a

ny
 a

ss
ig

ne
d 

de
gr

ee
 o

f 
ve

lo
ci

ty
; 

an
d 

li
ke

w
is

e,
 i

t 
m

ay
 b

e 
de

ce
le

ra
te

d 
un

if
or

m
ly

 f
ro

m
 a

ny
 a

ss
ig

ne
d 

ve
lo

ci
ty

, 
to

 
re

st
. 

A
n

d
, 

in
 g

en
er

al
, 

bo
th

 k
in

ds
 o

f 
ch

an
ge

 m
ay

 t
ak

e 
pl

ac
e 

un
if

or
m

ly
, 

fr
om

 a
n

y 
de

gr
ee

 o
f 

ve
lo

ci
ty

 t
o 

an
y 

ot
he

r 
de

gr
ee

.

CO
M

M
EN

TA
R

Y

N
ot

ic
e 

in
 t

hi
s 

pa
ss

ag
e 

th
e 

de
fi

ni
ti

on
s 

o
f 

un
if

or
m

 v
el

oc
it

y,
 

un
if

or
m

 
ac

ce
le

ra
ti

on
, 

an
d 

in
st

an
ta

ne
ou

s 
ve

lo
ci

ty
. 

In
 

th
e 

de
fi

ni
ti

on
 

o
f 

un
if

or
m

 
ve

lo
ci

ty
, 

H
ey

te
sb

ur
y 

sp
ea

ks
 o

f 
th

e 
tr

av
er

sa
l 

o
f 

an
 e

qu
al

 s
pa

ce
 i

n 
an

 e
qu

al
 

pa
rt

 o
f 

th
e 

ti
m

e.
 T

h
u

s 
he

 f
ai

le
d 

to
 s

ay
 i

n
 a

ny
 e

qu
al

 p
ar

ts
 o

f 
th

e 
ti

m
e.

 T
h

at
 

th
is

 w
ou

ld
 a

pp
ea

r 
to

 b
e 

un
de

rs
to

od
 b

y 
hi

m
 i

s 
cl

ea
r,

 h
ow

ev
er

, 
fr

om
 h

is
 

de
fi

ni
ti

on
 o

f 
un

if
or

m
 a

cc
el

er
at

io
n 

in
 t

er
m

s 
o

f 
th

e 
ac

qu
is

it
io

n 
o

f 
an

 e
qu

al
 

in
cr

em
en

t 
o

f 
sp

ee
d 

in
 a

ny
 e

qu
al

 p
ar

ts
 o

f 
th

e 
ti

m
e.

 H
ey

te
sb

ur
y’

s 
co

n
te

m
 

po
ra

ry
, 

R
ic

ha
rd

 S
w

in
es

he
ad

, 
w

as
 c

ar
ef

ul
 t

o 
sp

ec
if

y 
th

at
 u

ni
fo

rm
 v

el
oc

it
y 

is
 t

o 
be

 d
ef

in
ed

 b
y 

th
e 

tr
av

er
sa

l 
o

f 
an

 e
qu

al
 d

is
ta

nc
e 

in
 e

ve
ry

 (
om

ni
) 

eq
ua

l 
pe

ri
od

 
o

f 
ti

m
e 

(s
ee

 
th

e 
su

cc
ee

di
n

g 
do

cu
m

en
t 

o
f 

Sw
in

es
he

ad
).

 
H

en
ce

 
Sw

in
es

he
ad

, 
at

 l
ea

st
, 

w
as

 a
n

ti
ci

pa
ti

n
g 

G
al

il
eo

’s
 a

dm
on

it
io

n 
to

 i
nc

lu
de

 t
he

 
w

or
d 

“a
n

y”
 i

n
 a

 p
ro

pe
r 

de
fi

ni
ti

on
 o

f 
un

if
or

m
 m

ot
io

n
 (

se
e 

th
e 

G
al

il
eo

 

se
le

ct
io

n,
 D

oc
. 

4
.7

, 
be

lo
w

).
O

n
e 

fi
na

l 
im

po
rt

an
t 

po
in

t 
sh

ou
ld

 b
e 

n
ot

ic
ed

 a
bo

ut
 t

hi
s 

se
le

ct
io

n 
fr

om
 

H
ey

te
sb

u
ry

’s
 D

e 
m

ot
u.

 F
or

 h
im

 i
ns

ta
nt

an
eo

us
 v

el
oc

it
y 

is
 t

o 
be

 m
ea

su
re

d 
or

 d
et

er
m

in
ed

 b
y 

th
e 

pa
th

 w
h

ic
h

 w
ou

ld
 b

e 
de

sc
ri

be
d 

b
y 

a 
po

in
t 

if
 t

ha
t 

po
in

t 
w

er
e 

to
 m

ov
e 

du
ri

n
g 

so
m

e 
ti

m
e 

in
te

rv
al

 w
it

h
 a

 u
ni

fo
rm

 m
ot

io
n

 o
f 

th
e 

ve
lo

ci
ty

 p
os

se
ss

ed
 a

t 
th

e 
in

st
an

t.
 I

t 
w

il
l 

be
 n

ot
ic

ed
 in

 t
he

 p
as

sa
ge

 f
ro

m
 

G
al

il
eo

’s
 T

w
o 

N
ew

 S
ci

en
ce

s 
qu

ot
ed

 b
el

ow
 a

s 
D

oc
u

m
en

t 
4

.7
 t

ha
t 

he
 d

id
 

m
uc

h 
th

e 
sa

m
e 

th
in

g 
as

 H
ey

te
sb

ur
y.

[ H
ey

te
sb

u
ry

, 
Ru

le
s f

or
 S

ol
vi

ng
 S

op
hi

sm
s 

23
7 

]



[2
38

Ki
ne

m
at

ic
s 

at
 M

er
to

n 
Co

lle
ge

 14
.4

]

R
eg

ul
e 

so
lv

en
di

 s
op

hi
sm

at
a 

G
ui

lle
lm

i 
H

ey
te

sb
er

i*

T
ri

a 
su

nt
 p

re
di

ca
m

en
ta

 v
el

 g
en

er
a 

in
 q

uo
ru

m
 q

uo
li

be
t 

co
n

ti
n

gi
t 

pr
op

ri
e 

m
ot

um
 e

ss
e;

 m
ut

at
ur

 e
ni

m
 l

oc
al

it
er

, 
qu

an
ti

ta
ti

ve
, 

au
t 

qu
al

i 
ta

ti
ve

, 
qu

od
li

be
t 

qu
od

 m
ov

et
ur

. 
E

t 
cu

m
 u

ni
ve

rs
al

it
er

 m
ot

us
 q

ui
li

be
t 

5 
su

cc
es

si
vu

s 
ve

lo
x 

si
t 

ve
l 

ta
rd

us
, 

ne
c 

al
iq

ui
d 

es
t 

id
em

 u
n

iv
oc

u
m

 p
en

es
 

qu
id

 a
tt

en
di

 p
ot

er
it

 v
el

oc
it

as
 i

n 
hi

is
 t

ri
bu

s,
 c

on
ve

n
ie

ns
 e

ri
t 

os
te

nd
er

e 
qu

al
it

er
 q

ue
cu

nq
ue

 m
ut

at
io

 h
ui

us
m

od
i, 

qu
o 

ad
 e

iu
s 

ve
lo

ci
ta

te
m

 s
eu

 
ta

rd
it

at
em

, 
ab

 a
lia

 s
ui

 g
en

er
is

 
di

st
in

gu
at

ur
. 

E
t 

qu
ia

 m
ot

us
 

lo
ca

lis
 

na
tu

ra
lit

er
 p

re
ce

di
t 

al
io

s 
ta

nq
ua

m
 p

ri
m

us
, 

ci
rc

a 
ip

su
m

 i
n 

ha
c 

pa
rt

e 
10 

tr
an

sc
ur

re
ns

 s
al

te
m

 in
te

n
ti

o 
ce

te
ri

s 
pr

em
it

ta
tu

r.
L

oc
i 

au
te

m
 m

ut
at

io
, 

qu
am

vi
s 

di
ve

rs
as

 h
ab

ea
t 

sp
ec

ie
s,

 e
t 

ta
m

 e
ss

en
 

ti
al

ib
us

 q
ua

m
 e

ti
am

 a
cc

id
en

ta
lib

us
 d

if
fe

re
nt

iis
 p

lu
ri

bu
s 

va
ri

et
ur

, 
ad

 
pr

op
os

it
um

 t
am

en
 s

uf
fi

ci
et

 m
ot

um
 u

ni
fo

rm
em

 d
is

ti
ng

ue
re

 a
 d

if
fo

rm
i. 

M
ot

u
u

m
 i

gi
tu

r 
lo

ca
li

um
 d

ic
it

ur
 u

ni
fo

rm
is

 q
uo

 e
qu

al
i 

ve
lo

ci
ta

te
 c

on
 

is 
ti

nu
e 

in
 e

qu
al

i 
pa

rt
e 

te
m

po
ri

s 
sp

ac
iu

m
 p

er
tr

an
si

tu
r 

eq
ua

le
. 

D
if

fo
rm

is
 

qu
id

em
 i

n
 i

nf
in

it
um

 v
ar

ia
ri

 p
ot

es
t,

 e
t 

re
sp

ec
tu

 m
ag

ni
tu

di
ni

s 
et

 e
ti

am
 

qu
o 

ad
 t

em
pu

s.
In

 u
ni

fo
rm

i i
ta

qu
e,

 p
en

es
 li

ne
am

 a
 p

un
ct

o 
ve

lo
ci

ss
im

e 
m

ot
o 

de
sc

ri
p 

ta
m

, 
si

 q
ui

s 
hu

iu
sm

od
i 

fu
er

it
, 

qu
an

ta
 s

it
 t

ot
iu

s 
m

ag
ni

tu
di

ni
s 

m
ot

e 
20

 
ve

lo
ci

ta
s 

un
iv

er
sa

lit
er

 
m

et
ie

tu
r.

 
E

t 
pe

ne
s 

h
oc

 
qu

od
 

pu
nc

tu
s 

ta
lis

 
un

if
or

m
it

er
 s

eu
 d

if
fo

rm
it

er
 m

ut
at

 s
it

um
, 

to
ti

us
 t

ot
us

 m
ot

us
 u

ni
fo

rm
is

* 
M

S
 B

ru
ge

s,
 

St
ad

sb
ib

li
ot

he
ek

 4
97

, 
f.

 
h

av
e 

be
en

 o
m

it
te

d 
in

 t
he

 v
ar

ia
nt

 r
ea

di
ng

s.
 

56
r(

^4
);

 M
S

 B
ru

ge
s,

 S
ta

ds
bi

bl
io

th
ee

k 
50

0,
 

I 
ha

ve
 

on
 

oc
ca

si
on

 
ch

an
ge

d 
lo

w
er

-c
as

e 
ff

. 
56

v~
57

r 
(B

);
 

M
S

 
V

at
. 

la
t. 

21
36

, 
ff

, 
le

tt
er

s 
to

 c
ap

it
al

s,
 e

.g
., 

m
ot

us
 a

, 
b,

 c
 t

o 
2

4
v-

2
jr

 
(V

);
 

E
d

it
io

n
 

o
f 

V
en

ic
e,

 
14

94
. 

m
ot

us
 A

, 
B

, 
C

. 
I 

h
av

e 
in

cl
ud

ed
 

so
m

e-
 

ff*
 

37
r~

39
V

 
(E

d
).

 
So

m
e 

di
ff

er
en

ce
s 

in
 

w
h

at
 m

or
e 

in
 t

he
 L

at
in

 t
ex

t 
th

an
 i

n
 t

he
 

or
th

og
ra

ph
y 

be
tw

ee
n

 t
he

se
 v

ar
io

us
 c

op
ie

s 
tr

an
sl

at
io

n.
 * 12 13 14 *

2 
qu

or
um

 q
u

ol
ib

et
: 

qu
ib

us
 E

d
3 

p
ro

p
ri

e.
 . 

. 
es

se
: m

ot
u

m
 f

ie
ri

 p
ro

pr
iu

m
 

E
d

/ 
m

ut
at

ur
: 

m
ov

et
u

r 
^

/q
u

al
it

at
iv

e 
au

t 
qu

an
ti

ta
ti

ve
 A

/
 a

ut
: 

ve
l 

B
4 

un
iv

er
sa

lit
er

 B
V

E
d

 u
ni

fo
rm

it
er

 A
5 

id
em

 o
m

. 
A

 V
6 

er
it

: 
es

t 
E

d
7 

hu
iu

sm
od

i:
 p

ri
us

 i
n 

A
 /

 s
eu

: 
se

u 
ei

us
 

A
8 

ab
: 

ab
 a

d 
B

 /
 a

lia
: 

al
te

ra
 A

12
 e

ti
am

 o
m

. 
E

d
13

 s
uf

fi
ci

et
 m

ot
u

m
 t

r.
 B

14
 i

gi
tu

r:
 e

rg
o 

E
d

 j 
m

o
tu

u
m

..
. 

lo
ca

li
um

A
E

d
 m

ot
us

 i
gi

tu
r 

lo
ca

lis
 B

 /
 d

ic
it

ur

om
. E

d.
 i

lle
 d

ic
it

ur
 V

 / 
qu

o 
B

V
 q

ue
 

A
 e

st
 q

u
o 

E
d

15
 p

ar
te

 t
em

po
ri

s 
A

B
E

d
 te

m
po

re
 s

eu
 

te
m

po
ri

s 
pa

rt
e 

V
 / 

pe
rt

ra
ns

ir
et

ur
 E

d
16

 i
n 

om
. 

B
 /

 v
ar

ia
ri

 p
ot

es
t 

tr
. 

V
/ 

po
te

st
: 

po
te

ri
t 

E
d

18
 I

n
. .

 . 
it

aq
u

e:
 i

n 
m

ot
u

 i
ta

qu
e 

un
if

or
m

i
V

19
- 

20
 m

ot
e 

ve
lo

ci
ta

s 
tr

. 
B

20
 m

et
ie

tu
r 

V
 m

es
ti

et
ur

 B
 m

en
ti

et
ur

 A
 

m
en

su
ra

tu
r 

E
d

 j 
E

t 
om

. 
B

20
- 

21
 t

al
is

 u
ni

fo
rm

it
er

 t
r.

 A
21

 s
eu

: 
ve

l 
A

 /
 s

it
um

: 
sc

it
um

 B
 /

 t
ot

us
 

om
. 

E
d

di
ci

tu
r 

ve
l 

di
ff

or
m

is
. 

U
n

de
 d

at
a 

m
ag

ni
tu

di
ne

 c
ui

us
 p

un
ct

us
 v

el
oc

is
si

 
m

us
 

un
if

or
m

it
er

 
m

ov
ea

tu
r,

 
qu

an
tu

m
cu

nq
ue

 
di

ff
or

m
it

er
 

re
si

du
a 

om
n

ia
 

di
ff

er
an

tu
r,

 
un

if
or

m
it

er
 

m
ov

er
i 

co
nc

ed
it

ur
 

to
ta

 
pr

op
os

it
a 

25
 

m
ag

ni
tu

do
.

P
os

it
o 

ne
m

pe
 

ca
su

 
qu

o 
m

ot
e 

m
ag

ni
tu

di
ni

s 
nu

llu
s 

si
t 

pu
nc

tu
s 

ve
lo

ci
ss

im
e 

m
ot

us
, 

pe
ne

s 
lin

ea
m

 q
ua

m
 d

es
cr

ib
er

et
 p

un
ct

us
 q

ui
da

m
 

qu
i 

in
di

vi
si

bi
li

te
r 

ve
lo

ci
us

 m
ov

er
et

ur
, 

qu
am

 a
liq

ui
s 

in
 m

ag
ni

tu
di

n
e 

ill
a 

da
ta

 t
ot

a,
 t

ot
iu

s 
ve

lo
ci

ta
s 

at
te

nd
et

ur
: 

Si
cu

t 
po

si
to

 q
uo

d 
co

nt
in

ue
 

30
 

in
ci

pi
an

t 
co

rr
um

pi
 p

un
ct

a 
ex

tr
em

a,
 a

ut
 q

u
od

 n
ul

la
 s

in
t 

ul
ti

m
a 

pu
nc

ta
 

ill
iu

s 
si

cu
t 

ac
ci

di
t 

in
 li

ne
a 

gi
ra

ti
va

 q
ue

 p
on

it
u

r 
in

fi
ni

ta
. 

M
ov

et
u

r 
en

im
 

om
ni

s 
m

ag
n

it
ud

o,
 m

ot
a 

lo
ca

lit
er

, 
it

a 
ve

lo
ci

te
r 

si
cu

t 
al

iq
ua

 p
ar

s 
ip

si
us

, 
au

t 
si

cu
t 

al
iq

ui
s 

ei
us

 p
u

n
ct

u
s;

 u
nd

e 
in

 c
as

u 
is

to
 i

n
di

vi
si

bi
li

te
r 

ve
lo

ci
us

 
m

ov
et

ur
 t

al
is

 m
ag

n
it

u
do

 q
ua

m
 a

liq
ui

s 
ei

us
 p

un
ct

us
. 

E
t 

id
eo

, 
iu

xt
a 

35
 

ill
ud

, 
co

nc
ed

it
ur

 t
an

qu
am

 p
os

si
bi

le
 q

u
od

 c
on

ti
n

ue
 t

ar
di

us
 e

t 
ta

rd
iu

s 
m

ov
eb

it
ur

 m
ob

il
e 

A
 p

er
 h

or
am

, e
t 

ta
m

en
 c

on
ti

n
ue

 p
er

 e
an

de
m

 h
or

am
 

er
it

 i
ta

 q
uo

d 
qu

ili
be

t 
pu

nc
tu

s 
ill

iu
s 

qu
i 

m
ov

et
ur

, 
ve

lo
ci

us
 m

ov
et

ur
 

qu
am

 p
ri

us
, 

et
 i

n
te

nd
it

 m
ot

um
 s

uu
m

. 
E

t 
si

m
ili

te
r 

qu
od

 B
 m

ag
n

it
ud

o 
pe

r 
ho

ra
m

 c
on

ti
nu

e 
eq

ue
 v

el
oc

it
er

 m
ov

eb
it

ur
, 

et
 u

ni
fo

rm
it

er
 s

al
te

m
 

40
 

qu
o 

ad
 t

em
pu

s,
 e

t 
ta

m
en

 q
ui

li
be

t 
pu

nc
tu

s 
ill

iu
s 

co
n

ti
n

ue
 p

er
 e

an
de

m
 

ho
ra

m
 t

ar
da

bi
t 

m
ot

um
 s

uu
m

. 
Pr

im
um

, 
pe

r 
co

nt
in

ua
m

 c
or

ru
pt

io
ne

m
 

pu
n

ct
or

um
 e

xt
re

m
or

um
 i

ps
iu

s 
m

ob
ili

s,
 s

at
is

 p
ot

er
it

 v
er

if
ic

ar
i;

 e
t 

se
 

cu
n

du
m

 a
bs

qu
e 

in
co

n
ve

n
ie

n
ti

 c
on

ce
di

 p
ot

er
it

 d
e 

lin
ea

 g
ir

at
iv

a.
 P

ot
es

t 
et

ia
m

 c
on

ce
di

 t
an

qu
am

 i
m

ag
in

ab
ile

 s
im

ili
te

r,
 q

u
od

 A
 m

ag
n

it
ud

o 
pe

r 
45

 
ho

ra
m

 c
on

ti
n

ue
 v

el
oc

iu
s 

et
 v

el
oc

iu
s 

m
ov

eb
it

ur
, 

et
 t

am
en

 c
on

ti
n

ue
 

er
it

 i
ta

 p
er

 e
an

de
m

 h
or

am
, 

qu
od

 q
ui

li
be

t 
pu

nc
tu

s 
m

ot
us

 i
ps

iu
s 

A

[ 
Re

gu
le 

so
lve

nd
i s

op
hi

sm
at

a 
H

ej
te

sb
er

i 
23

9 
3

22
 p

os
t 

di
ff

or
m

is
 t

r.
 A

 d
ic

it
ur

23
 a

nt
e 

un
if

or
m

it
er

 a
dd

. 
A

 m
ot

u
s 

/ 
re

si
du

a 
om

ni
a 

tr
. 

E
d

 r
el

iq
ua

 o
m

ni
a 

V
 r

es
id

ua
 A

24
 c

on
ce

di
tu

r:
 c

on
tr

a 
B

24
-2

5 
pr

op
os

it
a 

m
ag

n
it

u
do

 t
r.

 V
E

d
26

 m
ot

e:
 n

ot
e 

E
d

/ 
m

ag
n

it
u

di
n

is
 m

ot
us

 
A

27
 p

en
es

: 
tu

n
c 

pe
ne

s 
V

 / 
de

sc
ri

be
re

t: 
di

ff
or

m
is

 e
t 

B
28

 m
ov

et
u

r 
A

 /
 a

nt
e 

qu
am

 a
dd

. 
E

d
 a

c 
si

 
es

se
t

29
 i

lla
 o

m
. 

B
 /

 t
ot

iu
s 

ve
lo

ci
ta

s:
 t

ot
a 

ve
lo

ci
ta

s 
to

ti
us

 A
 /

 a
tt

en
da

tu
r 

E
d

30
 i

n
ci

pi
at

 B
 /

 p
un

ct
a 

om
. 

E
d

 / 
ul

ti
m

a 
pu

n
ct

a 
tr

. 
V

31
 i

ll
iu

s:
 i

st
iu

s 
A

 /
 a

cc
id

et
 E

d
 / 

en
im

: 
au

te
m

 A
32

 m
ot

a 
om

. 
B

 j
 p

ar
s 

ip
si

us
: 

ei
us

 p
ar

s 
E

d
3 3

 i
st

o 
A

B
 i

ll
o 

V
E

d
34

 e
iu

s 
pu

n
ct

us
 t

r.
 B

V
35

 i
ll

u
d:

 i
de

m
 A

36
 m

ob
il

e 
A

 t
r.

 V
 E

d
37

 i
lli

us
 B

V
 is

ti
us

 A
 e

iu
s 

E
d

/ 
qu

i 
om

. 
B

 /
 m

ov
et

u
r 

tr
. 

B
 p

os
t 

pr
iu

s
3 8

 a
nt

e 
qu

od
 a

dd
. E

d
 c

on
ce

di
tu

r 
40

 i
ll

iu
s:

 e
iu

s 
E

d
 

42
 i

ps
iu

s 
V

B
 i

lli
us

 E
d

 is
ti

us
 A

 
44

 e
ti

am
 c

on
ce

di
 t

r.
 E

d
 

46
 p

un
ct

a 
B

 /
 m

ot
us

 i
ps

iu
s 

A
 B

V
 is

ti
us

 
A

 i
lli

us
 E

d



[g
ra

du
m

] 
si

cu
t p

er
 il

lu
m

 m
ot

um
 lo

ca
le

m
 u

ni
fo

rm
it

er
 d

if
fo

rm
em

. 
U

n
de

 
qu

is
cu

nq
ue

 m
ot

us
 d

if
fb

rm
is

, 
et

 e
ti

am
 q

ue
cu

nq
ue

 a
lia

 q
ua

lit
as

, 
al

ic
ui

 
gr

ad
ui

 c
or

re
sp

on
d

et
_

_
_

[ 2
46

 
Ki

ne
m

at
ic

s a
t M

er
to

n 
Co

lle
ge

: 4
.5

]

D
oc

um
en

t 
4.

6

Jo
hn

 o
f 

H
ol

la
nd

,* 
O

n 
M

ot
io

n

.. 
O

F
 l

oc
al

 m
ot

io
n

s 
so

m
e 

ar
e 

un
if

or
m

, 
so

m
e 

ar
e 

di
ff

or
m

 (
no

nu
ni

fo
rm

 =
 

di
ffo

rm
is

). 
U

n
if

or
m

 l
oc

al
 m

ot
io

n
 i

s 
o

f 
tw

o 
ki

nd
s.

 S
om

e 
is

 u
ni

fo
rm

 a
s 

to
 

m
ag

ni
tu

de
 a

nd
 s

om
e 

is
 u

n
if

or
m

 a
s 

to
 t

im
e.

 L
oc

al
 m

ot
io

n
 u

ni
fo

rm
 a

s 
to

 
m

ag
n

it
ud

e 
is

 t
he

 m
ot

io
n

 o
f s

om
e 

m
ag

ni
tu

de
 w

h
er

eb
y 

th
e 

w
h

ol
e 

m
ag

ni
tu

de
 

is
 m

ov
ed

 e
qu

al
ly

 f
as

t 
(e

qu
ev

el
oc

ite
r)

 a
s 

an
y 

pa
rt

 a
t 

al
l 

an
d 

so
 t

he
 m

ov
em

en
t 

o
f a

 s
to

ne
 d

ow
n

w
ar

d 
is

 m
ov

ed
 u

n
if

or
m

ly
 a

s 
to

 m
ag

n
it

ud
e.

 M
ot

io
n

 u
ni

fo
rm

 
as

 t
o 

ti
m

e 
is

 t
he

 m
ot

io
n

 o
f s

om
e 

m
ov

in
g 

bo
d

y 
(m

ob
ili

s)
 w

h
er

eb
y 

th
e 

bo
d

y 
tr

av
er

se
s 

an
 e

qu
al

 s
pa

ce
 i

n
 e

ve
ry

 e
qu

al
 p

ar
t 

o
f 

th
e 

ti
m

e 
(i

n 
om

ni
 p

ar
te

 
eq

ua
li 

te
m

po
ri

s)
 i

n
 w

h
ic

h
 i

t 
is

 m
ov

ed
. 

F
ro

m
 t

hi
s 

it
 f

ol
lo

w
s 

th
at

 t
he

 n
in

th
 

sp
he

re
 i

s 
m

ov
ed

 u
n

if
or

m
ly

 a
s 

to
 t

im
e,

 b
ut

 n
on

un
if

or
m

ly
 a

s 
to

 m
ag

n
it

ud
e,

 
be

ca
us

e 
th

e 
pa

rt
s 

o
f 

th
e 

ni
n

th
 s

ph
er

e 
ne

ar
er

 t
o 

th
e 

eq
ui

no
ct

ia
l 

ci
rc

le
 a

re
 

m
ov

ed
 m

or
e 

qu
ic

kl
y 

th
an

 t
he

 p
ar

ts
 n

ea
re

r 
th

e 
po

le
s.

2.
 D

if
fo

rm
 m

ot
io

n
 i

s 
o

f 
tw

o 
ki

nd
s.

 S
om

e 
is

 d
if

fo
rm

 a
s 

to
 m

ag
ni

tu
de

 
an

d 
so

m
e 

is
 d

if
fo

rm
 a

s 
to

 t
im

e.
 M

ot
io

n
 d

if
fo

rm
 a

s 
to

 m
ag

ni
tu

de
 i

s 
th

e 
m

ot
io

n
 o

f 
a 

m
ag

ni
tu

de
 w

he
re

 s
om

e 
pa

rt
 o

f 
th

e 
m

ag
ni

tu
de

 is
 m

ov
ed

 m
or

e 
sl

ow
ly

 t
ha

n 
th

e 
w

h
ol

e 
m

ag
n

it
ud

e 
{a

ct
ua

lly
, 

th
an

 a
no

th
er

 p
ar

t)
, 

as
 i

n
 t

he
 

ca
se

 o
f 

th
e 

m
ov

em
en

t 
o

f 
th

e 
ni

nt
h 

sp
he

re
. 

Si
m

ila
rl

y 
th

e 
m

ot
io

n
 o

f 
an

y 
sp

he
re

 a
t 

al
l 

w
h

en
 r

ot
at

ed
 i

s 
di

ff
or

m
 a

s 
to

 m
ag

ni
tu

de
.

3.
 

M
ov

em
en

t 
di

ff
or

m
 a

s 
to

 t
im

e 
is

 t
he

 m
ot

io
n

 o
f a

 m
ob

il
e 

bo
d

y 
w

he
re

by
 

th
e 

bo
d

y 
tr

av
er

se
s 

m
or

e 
sp

ac
e 

in
 o

ne
 p

ar
t 

o
f 

th
e 

ti
m

e 
th

an
 i

n
 s

om
e 

ot
he

r 
eq

ua
l p

ar
t o

f t
he

 ti
m

e.
 M

ot
io

n
 d

if
fo

rm
 a

s 
to

 ti
m

e 
is

 t
w

o
fo

ld
: s

om
e 

un
if

or
m

 
ly

 d
if

fo
rm

, 
so

m
e 

di
ff

or
m

ly
 d

if
fo

rm
. 

L
oc

al
 m

ot
io

n
 u

n
if

or
m

ly
 d

if
fo

rm
 i

s 
de

sc
ri

be
d 

by
 t

he
 [

E
n

gl
is

h]
 C

al
cu

la
to

rs
 a

s 
fo

ll
o

w
s:

 “
L

oc
al

 m
ot

io
n

 u
n

if
or

m
 

ly
 d

if
fo

rm
 is

 a
 d

if
fo

rm
 m

ov
em

en
t i

n 
an

y 
de

si
gn

at
ed

 p
ar

t o
f w

h
ic

h
 th

e 
m

id
dl

e 
sp

ee
d 

o
f 

th
at

 p
ar

t 
ex

ce
ed

s 
th

e 
m

in
im

um
 t

er
m

in
al

 s
pe

ed
 b

y 
th

e 
sa

m
e 

in
 

cr
em

en
t 

(la
tit

ud
o)

 a
s 

th
e 

m
id

dl
e 

is
 e

xc
ee

de
d 

b
y 

th
e 

m
ax

im
um

 t
er

m
in

al
 

sp
ee

d.
” 

M
ot

io
n

 d
if

fo
rm

ly
 d

if
fo

rm
 o

cc
ur

s 
w

h
en

 u
n

if
or

m
ly

 d
if

fo
rm

 m
ov

e 
m

en
t 

is
 n

on
ex

is
te

nt
.

*
 A

n
o

th
e

r
 

o
f 

J
o

h
n

’s
 

w
o

rk
s,

 
h

is
 

L
ib

e
r 

O
x

fo
rd

, 
B

o
d

l.
, 

C
a

n
o

n
. 

M
is

c.
 1

7
7

, 
f.

 6
iv

. 

de
 i

n
st

a
n

ti
, 

is
 d

a
te

d
 

13
6

9
 a

t 
P

ra
g

u
e

 i
n

 M
S

24
7

Te
xt

 8



4.
 

To
 b

e 
m

ov
ed

 a
s 

to
 t

im
e 

is
 t

w
of

ol
d,

 e
it

he
r 

un
if

or
m

ly
 o

r 
di

ff
or

m
ly

. 
To

 b
e 

m
ov

ed
 u

ni
fo

rm
ly

 a
s 

to
 t

im
e 

is
 t

o 
tr

av
er

se
 a

n 
eq

ua
l 

sp
ac

e 
in

 e
ve

ry
 e

qu
al

 p
er

io
d 

o
f 

ti
m

e.
..

 .
T

o
 b

e 
m

ov
ed

 d
iff

or
m

ly
 a

s 
to

 t
im

e 
is

 t
w

of
ol

d,
 t

o 
in

cr
ea

se
 s

pe
ed

 
(in

te
nd

er
e 

m
ot

um
) 

or
 t

o 
de

cr
ea

se
 s

pe
ed

 (
re

m
itt

er
e 

m
ot

um
). 

To
 i

nc
re

as
e 

sp
ee

d 
is

 t
w

of
ol

d,
 u

n
if

or
m

ly
 o

r 
di

ff
or

m
ly

. 
To

 i
nc

re
as

e 
sp

ee
d 

un
ifo

rm
ly

 i
s 

to
 a

cq
ui

re
 

an
 e

qu
al

 i
nc

re
m

en
t 

o
f 

sp
ee

d 
(la

tit
ud

o 
m

ot
us

) 
in

 e
ve

ry
 e

qu
al

 p
ar

t 
o

f 
th

e 
ti

m
e.

..
.

[ 
24

8 
K

in
em

at
ic

s 
at

 M
er

to
n

 C
o

ll
eg

e:
 4

.6
]

CO
M

M
EN

TA
R

Y

M
y 

pr
in

ci
pa

l 
pu

rp
os

e 
in

 i
n

cl
u

di
n

g 
th

is
 p

as
sa

ge
 f

ro
m

 J
oh

n
 o

f 
H

ol
la

n
d’

s 
D

e 
m

ot
u 

is
 t

o 
sh

ow
 h

ow
 t

he
 E

n
gl

is
h

 id
ea

s 
sp

re
ad

 q
u

ic
kl

y 
to

 o
th

er
 p

ar
ts

 o
f 

E
ur

op
e.

 
Th

is
 d

oc
um

en
t 

re
ve

al
s 

th
ei

r 
pr

es
en

ce
 a

t 
P

ra
gu

e 
in

 t
he

 
13

60
’s

. 
Su

cc
ee

di
ng

 c
ha

pt
er

s 
w

il
l 

sh
ow

 h
ow

 t
he

y 
sp

re
ad

 t
o 

Fr
an

ce
 a

nd
 I

ta
ly

 b
y 

ab
ou

t 
13

50
.

W
or

th
 s

pe
ci

al
 n

ot
ic

e 
is

 J
oh

n
’s

 q
uo

ta
ti

on
 o

f a
 c

om
m

on
 E

n
gl

is
h

 d
ef

in
it

io
n 

o
f 

un
if

or
m

 a
cc

el
er

at
io

n,
 n

am
el

y 
th

at
 i

n
 a

ny
 d

es
ig

na
te

d 
pa

rt
 o

f 
th

e 
ti

m
e 

o
f t

ha
t 

ac
ce

le
ra

te
d 

m
ov

em
en

t,
 V

f —
 
V

m
=

 V
m 

—
 V

i, 
w

he
re

 V
f, 

V
m,

 V
i 

ar
e 

re
sp

ec
ti

ve
ly

 t
he

 f
in

al
, 

m
id

dl
e,

 a
nd

 i
ni

ti
al

 i
ns

ta
nt

an
eo

us
 v

el
oc

it
ie

s 
o

f 
th

e 
de

si
gn

at
ed

 t
im

e 
pe

ri
od

.
Fi

n
al

ly
, 

it
 i

s 
o

f 
so

m
e 

in
te

re
st

 t
o 

ob
se

rv
e 

th
at

 J
oh

n
 o

f 
H

ol
la

n
d 

ca
lle

d 
hi

s 
M

er
to

n
 C

ol
le

ge
 p

re
de

ce
ss

or
s 

th
e 

“C
al

cu
la

to
rs

.”
 T

h
is

 w
as

 a
 t

it
le

 t
ha

t 
w

as
 

to
 

st
ic

k,
 p

ar
ti

cu
la

rl
y 

to
 

R
ic

ha
rd

 
Sw

in
es

he
ad

, 
w

h
o 

w
as

 
kn

ow
n

 i
n 

It
al

y 
an

d 
el

se
w

he
re

 i
n 

th
e 

la
st

 p
ar

t 
o

f 
th

e 
fo

ur
te

en
th

 a
nd

 t
h

ro
u

gh
ou

t 
th

e 
fi

ft
ee

nt
h 

ce
nt

ur
y 

as
 t

he
 C

al
cu

la
to

r.
 T

h
e 

w
h

ol
e 

te
ch

ni
qu

e 
o

f 
tr

ea
ti

ng
 q

ua
 

lit
ie

s 
an

d 
m

ot
io

n
 i

n 
th

e 
M

er
to

n
 m

an
ne

r 
be

ca
m

e 
kn

ow
n

 a
s 

“t
he

 c
al

cu
la

 
ti

on
s.

”

D
e 

m
ot

u 
Jo

ha
nn

is
 d

e 
H

ol
la

n
di

a*

M
ot

u
u

m
 

lo
ca

liu
m

 
qu

id
am

 
es

t 
un

if
or

m
is

, 
qu

id
am

 
es

t 
di

ff
or

m
is

. 
M

ot
u

s 
lo

ca
lis

 u
ni

fo
rm

is
 e

st
 d

u
pl

ex
; 

na
m

 q
ui

da
m

 e
st

 u
ni

fo
rm

is
 q

uo
 

ad
 m

ag
n

it
ud

in
em

 e
t 

qu
id

am
 e

st
 u

ni
fo

rm
is

 q
uo

 a
d 

te
m

pu
s.

 
M

ot
u

s 
5 

lo
ca

lis
 u

ni
fo

rm
is

 q
uo

 a
d 

m
ag

n
it

ud
in

em
 e

st
 m

ot
us

 a
lic

ui
us

 m
ag

n
it

u
 

di
ni

s 
qu

o 
ip

sa
 m

ag
n

it
u

do
 m

ov
et

ur
 e

qu
ev

el
oc

it
er

 c
um

 q
ua

lib
et

 p
ar

te
 

su
a,

 e
t 

si
c 

la
pi

s 
m

ot
us

 d
eo

rs
um

 m
ov

et
ur

 u
ni

fo
rm

it
er

 q
uo

 a
d 

m
ag

n
it

u
 

di
ne

m
. 

M
ot

u
s 

un
if

or
m

is
 q

uo
 a

d 
te

m
pu

s 
es

t 
m

ot
us

 a
lic

ui
us

 m
ob

ili
s

* 
M

S
 O

xf
or

d
, 

B
od

l. 
C

an
on

. 
M

is
c.

 1
77

, 
M

ar
co

 L
at

. 
V

II
I,

 
19

, 
f. 

ir
. 

(V
);

 M
S

 V
at

. 
f.

 
io

o
v,

 (
B

);
 M

S 
V

en
ic

e,
 B

ib
i. 

N
az

. 
Sa

n 
la

t. 
11

08
, 

f. 
i4

4
r(

C
).

2 
qu

id
am

2:
 e

t 
qu

id
am

 C
/ 

es
t2

 o
m

. 
V

C
 

6
-7

 p
ar

te
 s

ua
 t

r.
 B

C
5 

un
if

or
m

is
 t

r.
 B

 p
os

t 
m

ag
n

it
u

di
n

em
 

7 
m

ov
et

u
r 

om
. 

B

qu
o 

ip
su

m
 m

ob
il

e 
in

 o
m

n
i 

pa
rt

e 
eq

ua
li 

te
m

po
ri

s 
pr

o 
qu

o 
il

lu
d 

m
ov

e-
 

10 
tu

r 
pe

rt
ra

ns
it

 s
pa

ti
um

 e
qu

al
e.

E
x 

is
to

 
se

qu
it

ur
 q

u
od

 n
on

a 
sp

er
a 

un
if

or
m

it
er

 m
ov

et
ur

 q
uo

 a
d 

te
m

pu
s,

 
di

ff
or

m
it

er
 q

u
o 

ad
 m

ag
n

it
ud

in
em

, 
qu

ia
 p

ar
te

s 
no

ne
 s

pe
re

 
ci

rc
ul

o 
eq

ui
no

ct
ia

li 
pr

op
in

qu
io

re
s 

ve
lo

ci
us

 m
ov

en
tu

r 
pa

rt
ib

us
 e

xi
st

- 
en

ti
bu

s 
ci

rc
a 

po
lo

s.
,5 

M
ot

u
s 

di
ff

or
m

is
 

es
t 

du
pl

ex
; 

na
m

 
qu

id
am

 
es

t 
di

ff
or

m
is

 
qu

o 
ad

 
m

ag
ni

tu
di

ne
m

 e
t 

qu
id

am
 q

u
o 

ad
 t

em
pu

s.
 M

ot
u

s 
di

ff
or

m
is

 q
u

o 
ad

 
m

ag
ni

tu
di

ne
m

 e
st

 m
ot

us
 m

ag
ni

tu
di

ni
s 

qu
o 

m
ov

et
u

r 
ei

us
de

m
 m

ag
n

i 
tu

di
ni

s 
al

iq
ua

 p
ar

s 
ta

rd
iu

s 
ip

sa
 to

ta
 m

ag
n

it
ud

in
e 

(i
.e

., 
al

ia
 p

ar
te

 m
ag

n
i 

tu
di

ni
s)

 m
ot

a,
 u

t 
m

ot
us

 
no

ne
 

sp
er

e;
 

et
 s

im
ili

te
r 

m
ot

us
 

cu
iu

sl
ib

et
 

2o
 

sp
er

e 
m

ot
e 

ci
rc

ul
ar

it
er

 e
st

 d
if

fo
rm

is
 q

uo
 a

d 
m

ag
ni

tu
di

ne
m

.
M

ot
u

s 
di

ff
or

m
is

 
qu

o 
ad

 
te

m
pu

s 
es

t 
m

ot
us

 
m

ob
ili

s 
qu

o 
ip

su
m

 
m

ob
il

e 
in

 u
na

 p
ar

te
 t

em
po

ri
s 

pl
us

 p
er

tr
an

si
t 

qu
am

 i
n

 a
lia

 p
ar

te
 t

em
 

po
ri

s 
si

bi
 e

qu
al

i. 
M

ot
u

s 
di

ff
or

m
is

 q
uo

 a
d 

te
m

pu
s 

es
t 

du
pl

ex
; 

na
m

 
qu

id
am

 e
st

 u
ni

fo
rm

it
er

 d
if

fo
rm

is
, 

qu
id

am
 d

if
fo

rm
it

er
 d

if
fo

rm
is

.
25

 
M

ot
u

s 
lo

ca
lis

 u
ni

fo
rm

it
er

 d
if

fo
rm

is
 d

es
cr

ib
it

ur
 a

 c
al

cu
la

to
ri

bu
s 

si
c:

 
M

ot
u

s 
lo

ca
lis

 u
ni

fo
rm

it
er

 d
if

fo
rm

is
 e

st
 m

ot
us

 d
if

fo
rm

is
, 

cu
iu

s 
qu

ac
un

 
qu

e 
pa

rt
e 

si
gn

at
a 

m
ed

iu
s 

gr
ad

us
 i

lli
us

 p
ar

ti
s 

pe
r 

eq
ua

le
m

 l
at

it
ud

in
em

 
ex

ce
di

t 
ex

tr
em

um
 r

em
is

si
us

 e
iu

sd
em

 s
ic

ud
 i

ps
e 

ab
 e

xt
re

m
o 

in
te

ns
io

ri
 

ill
iu

s 
pa

rt
is

 e
xc

ed
it

ur
.

30
 

M
ot

u
s 

di
ff

or
m

it
er

 d
if

fo
rm

is
 e

st
 m

ot
us

 d
if

fo
rm

is
 n

on
 e

xi
st

en
s 

un
if

or
 

m
it

er
 d

if
fo

rm
is

. 
M

ov
er

i 
qu

o 
ad

 t
em

pu
s 

es
t 

du
pl

ex
, 

ve
l 

un
if

or
m

it
er

 
ve

l 
di

ff
or

m
it

er
. 

U
ni

fo
rm

it
er

 m
ov

er
i 

qu
o 

ad
 t

em
pu

s 
es

t 
in

 o
m

n
i 

pa
rt

e 
te

m
po

ri
s 

eq
ua

li 
eq

ua
le

 s
pa

ti
um

 p
er

tr
an

si
re

, 
ve

l 
se

cu
nd

um
 r

em
 v

el
 

se
cu

nd
um

 
eq

ue
va

le
nt

ia
m

. 
D

if
fo

rm
it

er
 

m
ov

er
i 

qu
o 

ad
 

te
m

pu
s 

es
t 

35
 

du
pl

ex
, 

ve
l 

es
t 

in
te

nd
er

e 
m

ot
um

 v
el

 e
st

 r
em

it
te

re
 m

ot
um

. 
In

te
nd

er
e 

m
ot

um
 e

st
 d

up
le

x,
 v

el
 u

ni
fo

rm
it

er
 in

te
nd

er
e 

ve
l 

di
ff

or
m

it
er

 in
te

nd
er

e.
 

U
n

if
or

m
it

er
 

in
te

nd
er

e 
m

ot
um

 
es

t 
in

 
om

n
i 

pa
rt

e 
te

m
po

ri
s 

eq
ua

li 
eq

ua
le

m
 l

at
it

ud
in

em
 m

ot
us

 a
cq

ui
re

re
. 

V
er

bi
 g

ra
ti

a,
 q

ui
es

ca
t 

So
rt

es

[ D
e

 m
o

tu
 fo

h
a

n
n

is
 d

e 
H

o
ll

a
n

d
ia

 
24

9 
]

9 
eq

ua
l!

 o
m

. 
V

C
 j 

pr
o 

qu
o 

V
B

 q
u

od
 C

10
 p

er
tr

an
si

t 
sp

at
iu

m
 t

r.
 C

11
 q

u
od

 o
m

. 
C

 j 
un

if
or

m
it

er
 m

ov
et

u
r 

tr
. 

B
12

 e
t 

di
ff

or
m

it
er

 C
13

 p
ro

pi
n

qu
iu

s 
V

16
 p

os
t 

qu
id

am
 a

dd
. 

C
 e

st
 d

if
fo

rm
is

 /
 

di
ff

or
m

is
 o

m
. 

C
17

 m
ag

n
it

u
di

n
is

1 
V

C
 d

if
fo

rm
is

 m
ag

n
i 

tu
di

n
is

 B
18

 i
ps

a 
V

 ip
sa

 s
ci

lic
et

 B
 m

ov
et

u
r 

ip
sa

 C

19
 u

t 
V

 e
t 

B
 /

 m
ot

us
 t

r.
 C

 p
os

t 
ci

rc
ul

ar
 

it
er

 in
 li

ne
a 

20
22

 p
lu

s 
V

C
 n

on
 B

 f 
qu

am
 V

C
 t

an
tu

m
 

qu
an

tu
m

 B
23

 d
if

fo
rm

is
 o

m
. 

V
24

 q
ui

da
m

2 
V

 e
t 

qu
id

am
 B

C
25

 s
ic

 t
r.

 C
 a

nt
e 

ca
lc

ul
at

or
ib

us
28

 r
em

is
si

us
 o

m
. 

V
29

 e
xc

ed
it

ur
 t

r.
 C

 a
nt

e 
ab

 i
n 

lin
ea

 2
8 

33
 p

er
tr

an
si

re
 B

C
 p

er
tr

an
si

ri
 V

38
 e

qu
al

em
 V

C
 e

qu
al

is
 B



D
oc

um
en

t 
j.

2

Pr
oo

fs
 o

f P
ro

po
si

tio
ns

 P
os

ite
d 

in
 t

he
 

R
ul

es
 fo

r 
So

lv
in

g 
So

ph
is

m
s 

A
tt

ri
bu

te
d 

to
 W

ill
ia

m
 H

ey
te

sb
ur

y

E
V

E
R

Y
 

in
cr

em
en

t 
o

f 
ve

lo
ci

ty
 

(l
at

itu
do

 
m

ot
us

) 
un

if
or

m
ly

 
ac

qu
ir

ed
 

or
 

lo
st

 w
il

l 
co

rr
es

po
nd

 t
o 

it
s 

m
ea

n 
de

gr
ee

 [
of

 v
el

oc
it

y]
. 

T
h

is
 m

ea
ns

 t
ha

t 
a 

m
ov

in
g 

bo
d

y 
un

if
or

m
ly

 a
cq

ui
ri

n
g 

or
 l

os
in

g 
th

at
 i

nc
re

m
en

t 
w

il
l 

tr
av

er
se

 
in

 s
om

e 
gi

ve
n

 t
im

e 
a 

m
ag

ni
tu

de
 c

om
pl

et
el

y 
eq

ua
l 

to
 t

ha
t 

w
h

ic
h

 i
t 

w
ou

ld
 

tr
av

er
se

 i
f 

it
 w

er
e 

m
ov

in
g 

co
n

ti
n

uo
us

ly
 t

h
ro

u
gh

 t
he

 s
am

e 
ti

m
e 

w
it

h
 t

he
 

m
ea

n 
de

gr
ee

 [
of

 v
el

oc
it

y]
.

P
ro

of
. 

I 
as

su
m

e 
a 

to
ta

l 
[v

el
oc

it
y]

 
in

cr
em

en
t 

fr
om

 z
er

o 
de

gr
ee

 t
o 

a 
de

gr
ee

 o
f 

ei
gh

t.
 A

n
d

 I
 t

ak
e 

th
re

e 
bo

di
es

, 
na

m
el

y,
 a

, 
b,

 c
, 

al
l 

n
ow

 m
ov

in
g 

w
it

h
 t

he
 m

ea
n 

de
gr

ee
 o

f 
th

at
 v

el
oc

it
y 

in
cr

em
en

t 
(i

.e
., 

w
it

h
 a

 v
el

oc
it

y 
o

f 
4

)_
_

L
et

 a
 m

ov
e 

th
ro

u
gh

 a
n 

ho
ur

 u
n

if
or

m
ly

 a
t 

th
at

 d
eg

re
e.

 L
et

 b
 a

c 
ce

le
ra

te
 u

n
if

or
m

ly
 f

ro
m

 t
ha

t 
de

gr
ee

 t
o 

a 
de

gr
ee

 o
f 

ei
gh

t 
in

 h
al

f 
o

f 
th

e 
ho

ur
 a

nd
 l

et
 c

 d
ec

el
er

at
e 

un
if

or
m

ly
 f

ro
m

 t
ha

t 
m

ea
n 

de
gr

ee
 t

o 
ze

ro
 d

eg
re

e 
in

 t
he

 s
am

e 
h

al
f 

ho
ur

. 
Fu

rt
he

rm
or

e,
 I

 t
ak

e 
a 

bo
d

y 
d 

w
h

ic
h

 u
n

if
or

m
ly

 
ac

qu
ir

es
 t

he
 w

h
ol

e 
de

si
gn

at
ed

 i
nc

re
m

en
t 

(i
.e

., 
fr

om
 o

 t
o 

8)
 i

n 
th

e 
w

h
ol

e 
ho

ur
. 

T
h

en
 it

 is
 a

rg
ue

d 
as

 f
ol

lo
w

s.
B

od
y 

d 
w

il
l 

tr
av

er
se

 j
us

t 
as

 m
uc

h 
sp

ac
e 

in
 t

he
 w

h
ol

e 
ho

ur
 a

s 
do

 b
 a

nd
 c

 
in

 o
n

e-
h

al
f 

o
f 

th
e 

ho
ur

. 
B

ut
 b

 a
nd

 c
 w

il
l 

tr
av

er
se

 i
n 

th
e 

h
al

f 
ho

ur
 j

us
t 

as
 

m
uc

h
 a

s 
a 

w
il

l 
tr

av
er

se
 i

n 
th

e 
w

h
ol

e 
ho

ur
. 

Th
er

ef
or

e 
d 

w
il

l 
tr

av
er

se
 j

us
t 

as
 m

uc
h 

in
 t

he
 w

h
ol

e 
ho

ur
 a

s 
a.

 T
h

e 
[s

yl
lo

gi
st

ic
] 

co
ns

eq
ue

nc
e 

is
 e

vi
d

en
t.

15
 

F
ro

m
 t

he
 c

on
se

qu
en

t 
it

 i
s 

[f
ur

th
er

 a
rg

ue
d]

 a
s 

fo
ll

o
w

s:
 d

 w
il

l 
tr

av
er

se
 i

n 
th

e 
w

h
ol

e 
ho

ur
 a

s 
m

uc
h

 a
s 

a 
in

 t
he

 s
am

e 
ho

ur
. 

B
u

t 
a 

w
il

l 
tr

av
er

se
 n

ei
th

er
 

m
or

e 
no

r 
le

ss
 i

n 
th

e 
w

h
ol

e 
ho

ur
 t

ha
n 

th
at

 w
h

ic
h

 m
ov

es
 w

it
h

 t
he

 m
ea

n
15

 
F

or
 f

ou
rt

ee
n

th
 c

en
tu

ry
 lo

gi
ci

an
s,

 s
yl

 
lo

gi
sm

s 
w

er
e 

on
ly

 
on

e 
sp

ec
ie

s 
o

f 
th

e 
ge

n
er

ic
, l

og
ic

al
 f

or
m

 c
al

le
d 

a 
co

n
se

qu
en

ce
, 

an
d 

th
us

 t
hi

s 
au

th
or

’s
 a

rg
um

en
ts

 a
re

 s
yl

 
lo

gi
st

ic
 

co
n

se
qu

en
ce

s.
 

Se
e 

P
. 

B
oe

hn
er

,

M
ed

ie
va

l L
og

ic
 (

C
h

ic
ag

o,
 1

9 
5 2

),
 p

p.
 5

2-
53

; 
E

. 
A

. 
M

oo
d

y,
 

Tr
ut

h 
an

d 
Co

ns
eq

ue
nc

e 
in

 
M

ed
ie

va
l L

og
ic

 (
A

m
st

er
da

m
, 

19
53

),
 p

. 
65

; 
an

d 
I.

 
M

. 
B

oc
h

en
sk

i,
 

Fo
rm

al
e 

L
og

ik
 

(M
un

ic
h

, 
19

56
),

 p
p.

 2
19

-4
3.

de
gr

ee
 o

f t
he

 in
cr

em
en

t.
 T

he
re

fo
re

 d
 w

il
l t

ra
ve

rs
e,

 in
 a

cq
ui

ri
n

g 
th

e 
ve

lo
ci

ty
 

in
cr

em
en

t,
 j

us
t 

as
 m

uc
h 

sp
ac

e 
as

 i
f 

it
 w

er
e 

co
n

ti
n

ua
lly

 m
ov

ed
 w

it
h

 t
he

 
m

ea
n 

de
gr

ee
 o

f 
th

e 
in

cr
em

en
t.

 T
h

e 
in

fe
re

nc
e 

is
 o

bv
io

u
s,

 a
nd

 t
he

 m
aj

or
 i

s 
ar

gu
ed

.
B

od
y 

d 
w

il
l 

tr
av

er
se

 a
s 

m
uc

h 
in

 t
he

 f
ir

st
 h

al
f 

o
f 

th
e 

ho
ur

 a
s 

c 
in

 t
he

 s
am

e 
ha

lf
. 

B
u

t 
d 

w
il

l 
tr

av
er

se
 i

n 
th

e 
se

co
nd

 h
al

f o
f 

th
e 

ho
ur

 a
s 

m
uc

h 
as

 b
 i

n 
th

e 
fir

st
. 

Th
er

ef
or

e 
d 

w
il

l 
tr

av
er

se
 s

o 
m

uc
h 

in
 t

he
 w

h
ol

e 
ho

ur
 a

s 
b 

an
d 

c 
jo

in
ed

 t
og

et
h

er
 i

n 
h

al
f o

f 
th

at
 h

ou
r.

 T
h

e 
co

n
se

qu
en

ce
 i

s 
ob

vi
ou

s 
an

d 
al

so
 

th
e 

m
aj

or
 p

re
m

is
e.

 B
u

t 
th

at
 a

 w
il

l 
tr

av
er

se
 i

n 
th

e 
w

h
ol

e 
ho

ur
 a

s 
m

uc
h 

as
 

b 
an

d 
c 

in
 h

al
f 

o
f 

th
e 

ho
ur

, 
w

h
ic

h
 i

s 
th

e 
m

in
or

 p
re

m
is

e 
o

f 
th

e 
ar

gu
m

en
t 

[o
f 

th
e 

fir
st

 s
yl

lo
gi

sm
],

 i
s 

ar
gu

ed
 t

hu
s.

 I
f 

b 
w

er
e 

n
ot

 i
nc

re
as

ed
 a

nd
 c

 w
er

e 
n

ot
 d

ec
re

as
ed

, 
th

ey
 w

ou
ld

, 
jo

in
ed

 t
og

et
he

r,
 i

n 
on

e-
h

al
f 

ho
ur

 t
ra

ve
rs

e 
as

 
m

uc
h 

as
 a

 i
n

 t
he

 w
h

ol
e 

ho
ur

. 
B

u
t 

b 
an

d 
c 

ar
e 

as
 m

uc
h 

n
ow

 a
s 

th
ey

 w
er

e 
th

en
. 

Th
er

ef
or

e,
 b

 a
nd

 c
 w

il
l 

tr
av

er
se

 i
n 

h
al

f 
an

 h
ou

r 
as

 m
uc

h 
as

 a
 i

n 
th

e 
w

h
ol

e 
ho

ur
. 

T
h

e 
co

ns
eq

ue
nc

e 
is

 o
b

vi
ou

s;
 a

nd
 t

he
 m

in
or

 p
re

m
is

e 
is

 a
rg

ue
d.

In
 t

he
 h

al
f 

ho
ur

 a
 w

il
l 

tr
av

er
se

 m
or

e 
sp

ac
e 

th
an

 c
 b

y 
th

e 
sa

m
e 

am
ou

n
t 

th
at

 b
 tr

av
er

se
s 

m
or

e 
sp

ac
e 

th
an

 a
 in

 th
e 

h
al

f h
ou

r.
 T

he
re

fo
re

, i
n 

co
m

pa
ri

n
g 

th
e 

ex
ce

ss
 o

f 
a 

ov
er

 c
, o

r 
b 

ov
er

 a
, i

n 
th

at
 h

al
f h

ou
r,

 b
ot

h
 o

f t
he

m
, 

na
m

el
y,

 
b 

an
d 

c,
 t

ak
en

 t
og

et
h

er
 w

ou
ld

 t
ra

ve
rs

e 
th

e 
sa

m
e 

am
ou

nt
 a

s 
if

 n
ei

th
er

 b
 n

or
 

c 
w

er
e 

in
cr

ea
se

d 
or

 d
im

in
is

he
d.

 A
n

d
 t

he
re

fo
re

 b
 a

nd
 c

 w
il

l 
tr

av
er

se
 t

he
 

sa
m

e 
am

ou
nt

 n
ow

 a
s 

th
en

. 
Th

er
ef

or
e,

 e
tc

. 
A

n
d

 j
us

t 
as

 i
t 

is
 a

rg
ue

d 
co

n
 

ce
rn

in
g 

m
ov

in
g 

bo
d

y 
dy

 s
o 

it
 c

an
 b

e 
ar

gu
ed

 fo
r 

an
y 

m
ov

in
g 

bo
dy

 a
cq

ui
ri

n
g 

th
at

 i
nc

re
m

en
t 

in
 a

n 
ho

u
r;

 t
he

re
fo

re
, 

et
c.

If
 a

n
y 

m
ov

in
g 

bo
dy

 u
n

if
or

m
ly

 i
nc

re
as

es
 i

ts
 m

ot
io

n
 f

ro
m

 z
er

o 
de

gr
ee

 
up

 t
o 

an
y 

de
gr

ee
 i

n 
an

 h
ou

r,
 i

t 
w

il
l 

tr
av

er
se

 i
n 

th
e 

se
co

nd
 h

al
f h

ou
r 

pr
e 

ci
se

ly
 t

hr
ee

 t
im

es
 t

he
 d

is
ta

nc
e 

th
at

 i
t 

w
il

l 
tr

av
er

se
 i

n 
th

e 
fir

st
 h

al
f 

o
f 

th
e 

sa
m

e 
[h

ou
r]

.
P

ro
o

f: 
T

h
e 

de
gr

ee
 t

o 
w

h
ic

h
 c

or
re

sp
on

ds
 t

he
 w

h
ol

e 
m

ot
io

n
 m

ad
e 

in
 t

he
 

fir
st

 p
ar

t 
o

f 
th

e 
ho

ur
 i

s 
on

e-
th

ir
d 

th
e 

de
gr

ee
 t

o 
w

h
ic

h
 t

he
 w

h
ol

e 
m

ot
io

n
 

co
m

pl
et

ed
 o

r 
m

ad
e 

in
 t

he
 s

ec
on

d 
h

al
f 

ho
ur

 c
or

re
sp

on
ds

. 
Th

er
ef

or
e 

th
e 

di
st

an
ce

 t
ra

ve
rs

ed
 i

n 
th

e 
fi

rs
t 

h
al

f i
s 

on
e-

th
ir

d 
th

e 
di

st
an

ce
 t

ra
ve

rs
ed

 i
n 

th
e 

se
co

nd
 h

al
f h

ou
r.

 T
h

e 
co

ns
eq

ue
nc

e 
is

 p
ro

ve
d.

 J
us

t 
as

 t
he

 d
eg

re
e 

to
 w

h
ic

h 
co

rr
es

po
nd

s 
th

e 
m

ot
io

n
 i

n 
th

e 
fir

st
 h

al
f 

ho
ur

 i
s 

re
la

te
d 

to
 t

he
 d

eg
re

e 
to

 
w

h
ic

h
 c

or
re

sp
on

ds
 t

he
 m

ot
io

n
 in

 t
he

 s
ec

on
d 

ha
lf

, 
so

 is
 r

el
at

ed
 t

he
 d

is
ta

nc
e 

tr
av

er
se

d 
in

 th
e 

fir
st

 p
ar

t o
f t

he
 h

ou
r 

to
 t

he
 d

is
ta

nc
e 

tr
av

er
se

d 
in

 th
e 

se
co

nd
. 

B
ut

 f
ro

m
 t

hi
s—

th
at

 t
he

 d
eg

re
e 

to
 w

h
ic

h 
co

rr
es

po
nd

s 
th

e 
m

ot
io

n
 i

n 
th

e 
fi

rs
t 

h
al

f h
ou

r 
is

 o
n

e-
th

ir
d 

th
e 

de
gr

ee
 t

o 
w

h
ic

h
 c

or
re

sp
on

ds
 t

he
 m

ot
io

n
 i

n 
th

e 
se

co
nd

 h
al

f 
ho

ur
—

it
 f

ol
lo

w
s 

th
at

 t
he

 d
is

ta
nc

e 
tr

av
er

se
d 

[i
n 

th
e 

fir
st

 
h

al
f w

il
l 

be
 o

ne
-t

hi
rd

 t
ha

t 
tr

av
er

se
d 

in
 t

he
 s

ec
on

d 
ha

lf
].

[ 
H

ey
te

sb
u

ry
, 

Pr
oo

fs
 o

f R
ul

es
 fo

r 
So

ph
ism

s 
28

5 
]

Te
xt

 7



A
n

d
 t

h
e 

m
in

o
r 

is
 a

rg
u

ed
 t

h
u

s.
 

T
h

e
 d

eg
re

e 
to

 w
h

ic
h

 c
o

rr
es

p
o

n
d

s 
th

e 

m
o

ti
o

n
 

co
m

p
le

te
d

 
in

 
th

e 
fi

rs
t 

h
a

lf
 h

o
u

r 
is

 
o

n
e-

th
ir

d
, 

et
c.

, 
si

n
ce

 I
 p

o
si

t 

th
a

t 
th

e 
m

o
v

in
g

 b
o

d
y

 a
 u

n
if

o
rm

ly
 i

n
cr

ea
se

s 
it

s 
m

o
ti

o
n

 i
n

 a
n

 h
o

u
r 

fr
o

m
 z

er
o

 

d
eg

re
e 

u
p

 t
o

 e
ig

h
t.

 A
n

d
 t

h
en

 i
t 

is
 a

rg
u

ed
 t

h
u

s:
 a

 d
eg

re
e 

o
f 

tw
o

 i
s 

o
n

e
- 

th
ir

d
 o

f 
a 

d
eg

re
e 

o
f 

si
x.

 B
u

t 
to

 a
 d

eg
re

e 
o

f 
tw

o
 c

o
rr

es
p

o
n

d
s 

th
e 

m
o

ti
o

n
 

in
 t

h
e 

fi
rs

t 
h

a
lf

, 
an

d
 t

o
 a

 d
eg

re
e 

o
f 

si
x 

co
rr

es
p

o
n

d
s 

th
e 

m
o

ti
o

n
 i

n
 t

h
e 

se
co

n
d

 

h
al

f.
 T

h
e

re
fo

re
, 

et
c.

 T
h

e
 m

in
o

r 
is

 p
ro

v
e

d
: 

th
e 

w
h

o
le

 m
o

ti
o

n
 m

a
d

e 
in

 t
h

e 

fi
rs

t 
h

a
lf

 h
o

u
r 

co
rr

es
p

o
n

d
s 

to
 i

ts
 m

ea
n

 d
eg

re
e,

 w
h

ic
h

 i
s 

tw
o

. 
A

n
d

 t
h

e
 w

h
o

le
 

m
o

ti
o

n
 

m
a

d
e 

in
 t

h
e 

se
co

n
d

 h
a

lf
 h

o
u

r 
co

rr
es

p
o

n
d

s 
to

 
it

s 
m

ea
n

 
d

eg
re

e,
 

w
h

ic
h

 i
s 

si
x,

 a
s 

is
 o

b
v

io
u

s 
to

 o
n

e 
w

h
o

 a
tt

en
d

s 
cl

o
se

ly
. 

T
h

e
re

fo
re

, 
et

c.

CO
M

M
EN

TA
R

Y

T
h

is
 

se
le

ct
io

n
 

co
n

si
st

s 
o

f 
tw

o
 

th
eo

re
m

s—
th

e 
m

ea
n

 v
e

lo
ci

ty
 t

h
eo

re
m

 

a
n

d
 t

h
e 

th
eo

re
m

 c
o

m
p

a
ri

n
g

 t
h

e 
d

is
ta

n
ce

s 
tr

a
ve

rs
ed

 i
n

 t
h

e 
fi

rs
t 

a
n

d
 s

ec
o

n
d

 

h
a

lf
 o

f 
th

e 
ti

m
e 

b
y

 a
 b

o
d

y
 u

n
if

o
rm

ly
 a

cc
el

er
a

ti
n

g.
 I

t 
w

il
l 

b
e 

n
o

ti
ce

d
 t

h
a

t 

th
e 

fo
rm

 o
f 

th
e 

a
rg

u
m

en
ts

 i
n

 t
h

e 
p

ro
o

f 
o

f 
th

e 
fi

rs
t 

th
eo

re
m

, i
s 

co
m

p
le

te
ly

 

sy
ll

o
g

is
ti

c 
(s

ee
 n

o
te

 1
5)

. 
B

ef
o

re
 a

n
a

ly
zi

n
g

 t
h

e 
sy

ll
o

g
is

m
s 

g
iv

e
n

, 
w

e
 s

h
o

u
ld

 

n
o

ti
ce

 t
h

e 
d

at
a 

o
f 

th
e 

p
ro

o
f:

1.
 

A
 b

o
d

y
 a

 m
o

ve
s 

u
n

if
o

rm
ly

 t
h

ro
u

g
h

 a
n

 h
o

u
r 

w
it

h
 a

 
v

e
lo

ci
ty

 
o

f 
4

.

2.
 

A
 b

o
d

y
 b

 a
cc

el
er

at
es

 u
n

if
o

rm
ly

 f
ro

m
 4

 t
o

 8
 i

n
 o

n
e

-h
a

lf
 h

o
u

r.

3.
 

A
 b

o
d

y
 c

 d
ec

el
er

at
es

 u
n

if
o

rm
ly

 f
ro

m
 4

 t
o

 o
 i

n
 o

n
e

-h
a

lf
 h

o
u

r.

4
. 

A
 b

o
d

y
 d

 a
cc

el
er

at
es

 u
n

if
o

rm
ly

 f
ro

m
 o

 t
o

 8
 i

n
 t

h
e 

w
h

o
le

 h
o

u
r.

5.
 

B
o

d
ie

s 
a,

 b
, 

c,
 a

n
d

 d
 m

o
v

e
 r

es
p

ec
ti

ve
ly

 t
h

ro
u

g
h

 d
is

ta
n

ce
s 

T
0,

 S
b,

 S
c,

 

a
n

d
 S

a-
T

h
e

n
 H

e
yt

e
sb

u
ry

 s
ta

te
s 

th
e 

fi
rs

t 
sy

ll
o

gi
sm

.

S
y

ll
o

g
is

m
 I

If
 (

1)
 S

4 
=

 S
b 

+
 S

c 
an

d 
(2

) 
Sb

 -
j- 

Sc
 —

 S
a 

th
en

 (
3)

 S
a  

=
 S

a

H
e

 f
o

ll
o

w
s 

th
is

 b
y

 t
h

e 
st

a
te

m
en

t 
o

f 
an

 o
b

v
io

u
s 

sy
ll

o
g

is
m

 n
o

t 
re

q
u

ir
in

g
 

d
em

o
n

st
ra

ti
o

n
 (

Sa
m

 i
n

 (
4

) 
b

e
in

g
 t

h
e 

d
is

ta
n

ce
 t

ra
ve

rs
ed

 a
t 

m
ea

n
 s

p
ee

d
 o

f 

th
e 

in
cr

em
en

t 
a

cq
u

ir
ed

 b
y

 d
)

:

[ 
28

6 
M

er
to

n
 T

h
eo

re
m

 o
f 

U
n

if
or

m
 A

cc
el

er
at

io
n

: 
5.

2
 ]

S
y

ll
o

g
is

m
 

II

If
 (

3)
 

Sd
 =

 S
a

an
d

 (
4)

 
Sd

m
 —

 S
a 

th
en

 (
5)

 S
d 

=
 S

am

H
a

v
in

g
 o

u
tl

in
ed

 t
h

e 
p

ri
n

ci
p

a
l 

sy
ll

o
gi

sm
s,

 h
e 

th
en

 g
o

e
s 

o
n

 t
o

 d
em

o
n

st
ra

te

th
e 

ve
ra

ci
ty

 o
f 

th
e 

m
aj

or
 a

nd
 t

he
 m

in
or

 p
re

m
is

es
, 

(1
) 

an
d 

(2
),

 o
f 

Sy
ll

og
is

m
I.

 
T

h
e 

p
ro

of
 o

f 
th

e 
m

aj
or

 i
s 

ra
th

er
 o

bv
io

u
s,

 s
in

ce
 b

 a
nd

 c
 a

re
 p

re
ci

se
ly

 
eq

ui
va

le
nt

 t
o 

th
e 

tw
o 

ha
lv

es
 o

f 
d.

 T
h

e 
m

in
or

 p
re

m
is

e 
[I

 (
2)

] 
is

 t
he

 c
ru

x 
o

f 
th

e 
w

h
ol

e 
de

m
on

st
ra

ti
on

. 
T

h
is

 f
or

m
 o

f 
th

e 
p

ro
of

 is
 a

s 
fo

ll
ow

s 
(T

M
, 

Sa
 

be
in

g 
th

e 
di

st
an

ce
s 

tr
av

er
se

d 
if

 b
 a

nd
 c

 w
er

e 
he

ld
 a

t 
th

e 
m

ea
n 

de
gr

ee
 

ra
th

er
 t

ha
n 

ac
ce

le
ra

ti
ng

 a
nd

 d
ec

el
er

at
in

g)
:

Si
nc

e 
(6

) 
Sb

{ 
+

 S
ci 

=
 S

a 
an

d 
(7

) 
Sb

i 
-j-

 S
d 

=
 S

b 
+

 S
c 

th
er

ef
or

e 
(8

) 
Sb

 +
 S

c 
=

 S
a

T
h

e 
cr

uc
ia

l 
pa

rt
 o

f 
th

is
 s

up
pl

em
en

ta
ry

 s
yl

lo
gi

sm
 i

s 
th

e 
m

in
or

 p
re

m
is

e 
(7

).
 

T
h

is
 i

s 
ne

ve
r 

re
al

ly
 p

ro
ve

d.
 I

t 
is

 s
im

pl
y 

in
tu

it
iv

el
y 

gr
as

pe
d 

th
at

 t
he

 S
aJ

2 
co

ve
re

d 
in

 t
he

 f
ir

st
 h

al
f 

(o
r 

it
s 

eq
ui

va
le

nt
 A

m
) 

ex
ce

ed
s 

S
c 

by
 t

he
 

sa
m

e 
am

ou
nt

 t
ha

t 
Sa

/i
 t

ra
ve

rs
ed

 i
n 

th
e 

se
co

nd
 h

al
f 

(S
a)

 i
s 

ex
ce

ed
ed

 
by

 
S

b. 
N

o
w

 w
it

h
 b

ot
h

 (
1)

 a
nd

 (
2)

 a
ss

um
ed

 t
o 

be
 p

ro
ve

d,
 (

3)
 f

ol
lo

w
s;

 a
nd

 f
ro

m
(3

) 
an

d 
th

e 
de

fi
ne

d 
fa

ct
 o

f 
(4

) 
fo

ll
ow

s 
th

e 
m

ea
n 

sp
ee

d 
th

eo
re

m
, 

at
 l

ea
st

 a
s 

ap
pl

ie
d 

to
 b

od
ie

s 
ac

ce
le

ra
ti

ng
 f

ro
m

 r
es

t. 
A

 s
uc

ce
ed

in
g 

pr
oo

f,
 n

ot
 i

n
cl

ud
ed

 
in

 
ou

r 
tr

an
sl

at
io

n 
he

re
, 

ge
ne

ra
liz

es
 

th
e 

la
w

 f
or

 
al

l 
bo

di
es

 
u

n
if

o
r

m
ly

 

ac
ce

le
ra

ti
ng

 f
ro

m
 a

ny
 g

iv
en

 v
el

oc
it

y.
 T

h
e 

re
ad

er
 m

ay
 e

xa
m

in
e 

pr
oo

fs
 o

f 
th

is
 m

or
e 

ge
ne

ra
li

ze
d 

th
eo

re
m

 b
y 

Sw
in

es
he

ad
 a

nd
 D

u
m

bl
et

on
 i

n 
th

e 
tw

o 
su

cc
ee

di
n

g 
do

cu
m

en
ts

.
T

h
e 

th
re

e-
to

-o
ne

 
di

st
an

ce
 

th
eo

re
m

 i
s 

pr
ov

ed
 i

m
m

ed
ia

te
ly

 f
ro

m
 t

he
 

m
ea

n 
ve

lo
ci

ty
 t

he
or

em
. 

It
s 

p
ro

of
 n

ee
ds

 n
o 

ad
di

ti
on

al
 c

om
m

en
ta

ry
.

Pr
ob

at
io

ne
s 

co
nc

lu
sio

nu
m

 t
ra

ct
at

us
 r

eg
ul

ar
um

 

so
lv

en
di

 s
op

hi
sm

at
a 

G
ui

lle
lm

i 
H

ey
te

sb
er

i*

O
m

n
is

 l
at

it
ud

o 
m

ot
us

 u
ni

fo
rm

it
er

 a
cq

ui
si

ta
 v

el
 d

ep
er

di
ta

 c
or

re
s-

 
po

n
de

bi
t 

gr
ad

ui
 m

ed
io

 i
ps

iu
s,

 i
.e

., 
qu

od
 m

ob
il

e 
id

em
 i

ps
am

 l
at

it
ud

i-
5 

ne
m

 u
ni

fo
rm

it
er

 a
cq

ui
re

ns
 

se
u 

de
pe

rd
en

s 
in

 a
liq

uo
 

te
m

po
re

 
da

to
 

eq
ua

le
m

 o
m

n
in

o 
m

ag
ni

tu
di

ne
m

 p
er

tr
an

si
bi

t 
ac

 s
i 

ip
su

m
 c

on
ti

n
ue

 p
er

 
eq

ua
le

 t
em

pu
s 

m
ov

er
et

ur
 m

ed
io

 g
ra

du
. 

Is
tu

d 
pr

ob
at

ur
 s

ic
: 

A
cc

ip
io

 
to

ta
m

 l
at

it
ud

in
em

 a
 n

on
 g

ra
du

 a
d 

gr
ad

um
 u

t 
oc

to
. 

E
t 

ca
pi

o 
tr

ia
 

m
ob

il
ia

, 
sc

ili
ce

t,
 a

, 
b,

 c
, 

su
b 

m
ed

io
 g

ra
du

 i
lli

us
 l

at
it

ud
in

is
. 

Q
u

or
u

m
 a

 
10 

po
na

tu
r 

pe
rt

ra
ns

ir
e 

[4
?]

 p
ed

al
e 

in
 h

or
a.

 E
t 

m
ov

ea
tu

r 
pe

r 
ho

ra
m

 i
llo

 
E

d
it

io
n

 
o

f 
V

e
n

ic
e

, 
14

94
, 

ff.
 

19
8 

V
- 

p
ro

v
e

d
 o

f 
n

o
 p

ro
fi

t 
to

 c
o

ll
a

te
 t

h
e

 t
w

o
. 

C
f.

 

c^
9f

 
^

' 
Ĉ
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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. 

90 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 D E  est precise subdupla ad lineam A B .  Et constat 

95 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- 

100 tionem: linea A B  est precise dupla ad lineam D E ,  ergo est minor 
quam dupla ad quamlibet maiorem; sed quelibet linea cadens inter 
A B  et E D  est maior quam sit linea D E ,  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__

[408 Two-Dimensional Geometry: 6.4]

86 correspondet B V  correspondeat E d  
92 gradus B E d  om. V  

93-94 dicebatur V E d  patet B  

94 precise E d  om. B V  

96 intensioris gradus B V  intensiorum 
graduum E d

99 subduplus B E d  duplus V  / gradum

B V  om. E d

102 A B  B E d  A  et B V f  E D  B V  C D  
E d

103 et B E d o m .  V

104 cadit B V  terminatur E d

105 terminate B V  terminante E d

Document 6 .J

Galileo Galilei, The Two New Sciences*

TH IRD  D A Y , T H E O R E M  I, PR O P O SITIO N  1. The time in which a 
certain space is traversed by a moving body uniformly accelerated from 
rest is equal to the time in which the same space would be traversed by the 
same body travelling with a uniform speed (motu aequabili), whose degree 
of velocity (velocitatis gradus) is one-half of the maximum, final (summum 
et ultimum) degree of velocity of the original uniformly accelerated motion.

Let there be represented (repraesentetur) by extension (extensio) A B  the 
time in which the space C D  is traversed by a moving body accelerated 
from rest at point C  (see Fig. 6.13). The maximum and last degree of

7
/

/
/  _ .

/
/

/ -----------

F B

Fig. 6.13

all the degrees of velocity in the instants of time A B  we let be represented 
by E B ,  constructed on A B .  And, with A E  drawn, all of the lines drawn 
from the individual points on line A B  and parallel to B E  will represent the 
increases of the degree of velocity after instant A .  Then I bisect B E  at F .  
A  parallelogram A G F B  will be formed of the parallel lines F G ,  B A ,  and 
A G ,  B F .  It will be equal to the triangle A E B ,  its side G F  dividing A E  
into equal parts at I .  For if the parallel lines of triangle A E B  are 
extended up to I G ,  the aggregate of all the parallel lines contained in 
the quadrilateral will be equal to the aggregate of those contained in

*  L e  O pere, Ed. Naz., Vol. ^(Florence, 1898), 208-12.
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Text 6

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

TEXT 10



	 1	

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	

	

	

	
	
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.	

90 Di Liscia SCIAMVS 17

with the help of the model LF. Moreover, if we assume that the “writers” or “copy-

ists” were probably the authors of these short texts—which is not impossible—we

should try to retain all the special features they exhibit as expressions of their writ-

ers’ particular understanding of the doctrine of the latitude of forms. For this reason,

when editing these texts—whose Latin is often idiosyncratic and, due to their sub-

ject matter, very technical—I have taken a compromise approach, correcting only

where necessary to improve comprehensibility and making corrections that, in some

cases, do not correspond to parallel passages in LF. (LB 3, for instance, fluctuates

between the two correct forms super basi and super basim.) This applies particularly

to the figures, which very often were not drawn by the copyist or compiler. For the

sake of clarity, I have enlarged some of the figures and incorporated them into the

main body of the text. In general, however, I have tried to respect each text’s par-

ticularity. In some cases, where a figure is referred to in the text but the manuscript

contains only a gap, I have used the text to reconstruct the missing figure. I have not

normalized the Latin, retaining, for instance, the medieval endings que for quae and

forme for formae. In a few passages, I have standardized the spelling for the sake

of clarity, although I have generally preserved each text’s orthographic peculiarities.

It should also be noted that the text of LB 3 contains annotations in a second hand.

These annotations are very hard to decipher. However, I have included my reading

of them between the symbols ⌈ ⌋. Finally, to improve readability, I have divided the

text according to LF, as set out in the previously cited edition of Thomas Smith

(1954). To facilitate the comparison of the corresponding passages in LF and Eu-

clid’s Elements I (here E), I have added short references between square brackets

at the beginning of the referred sentence. Thus, for instance, the reference [Div.L1]

means that the passage is a reworking version of or connected to the first division

of the latitudes in LF, whereas [Def.1] is a reference to the first definition in LF.

V.2 The Texts

V.2.1 Latitudines breves I

⟨Prohemium⟩

⟨Sequitur⟩1 liber latitudinum formarum, qui subordinatur phylosophie specu- Mü52r

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

1 I have added ⟨sequitur⟩ to make clear that LB I could be a part of a more comprehensive text.

(See f. 51r: Sequitur de perspectiva . . . , f. 56r: sequitur de astronomia . . . )
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remissum, et ad materiam tertii Physicorum. Et nota: gradualis intensio forme dici- 5

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- 10

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 15

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.2

⟨ Divisiones et definitiones latitudinum ex capitulis II.1 et II.3 ⟩

[Div.L1] Latitudinum quedam uniformis, quedam difformis.

[Def.1] Uniformis est que est eiusdem gradus per totum, ut ibi 2 2 2 sunt equales 20

gradus in omnibus partibus [Fig. 1].

Fig. 1: f. 52r

[Def.2] Latitudo difformis est que non est eiusdem gradus per totum, ut ibi 2 3 4 5 .

[Div.L2] Latitudinum difformium quedam est secundum se totam difformis, quedam

non secundum se totam difformis.

[Def.3] Prima est cuius nulla pars est precise uniformis, ut 1 2 3 4 , ita quod nulla 25

pars tot gradus ⟨habet⟩ sicut alia.
[Def.4] Secunda est cuius aliqua ⟨pars⟩ est difformis, ut 2 2 3 4 . Dicitur secundum

partes difformis, quia non valet omnes, cum due sunt uniformes.

[Div.L3] Latitudinum secundum se totas difformium quedam est difformiter dif-

formis, quedam uniformiter difformis. [Def.5] Latitudo uniformiter difformis est 30

2 Nicole Oresme, DC, I.3: “Verumptamen quia extensio est manifestior et palpabilior, ut ita lo-

quitur, et prior cognitione quo ad nos quam sit intensio. . . ” (Clagett 1968, 172, ll. 15–19).

6 ante latitudo ] forma scr. et del. Mü 15 post adquista ] si vero oportet add. Mü
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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.	
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Quedam incipit a certo gradu et terminatur ad non gradum, ut ibi [Fig. 14]:

Fig. 14:

Quedam econtrario incipit a non gradu et terminatur ad certum gradum, ut ibi 85

[Fig. 15]:

Fig. 15:

V.2.2 Latitudines breves II

⟨Prohemium⟩

Wi237r 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 5

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- 10

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.

⟨I.1: Divisiones et definitiones latitudinum⟩

Notandum quod uniformitas et difformitas est regularitas aut irregularitas forme, 15

sed latitudo est quarum intensio.

3 This is the beginning of LF (Smith 1954, 1).



	 3	

	
	

Latitudines	breves	3	
	

	
	
	
	
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.		
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21ma: omnis latitudo uniformiter difformis incipiens a non gradu ymaginanda est

per figuram rectilineam incipientem ab angulo acuto et terminatam ad angulum

rectum.

22a: omnis latitudo uniformiter difformis incipiens a certo gradu et terminata ad non

155 gradum ymaginanda est per figuram rectam et terminata ad figuram vel angulum

acutum.

23a: Omnis latitudo uniformiter difformis incipiens a certo gradu et terminata ad

certum gradum ymaginanda est per quadrangulam figuram cuius duo anguli super

basi sunt recti. Reliquorum angulorum unius est acutus, alter obtusus.

160 24ma: nulla latitudo incipiens a non gradu et terminata ad non gradum est uniformis

neque uniformiter difformis, licet possit habere partes uniformiter difformes | aut Wi240v

uniformes.

25: omnis latitudo incipiens uniformiter difformiter a non gradu et terminata uni-

formiter difformiter ad non gradum ymaginanda est per figuram super cuius basi in

165 utroque termino est angulus acutus.

26: nulla latitudo secundum se totam difformiter difformis est per figuram rectilin-

eam ymaginanda.

27: omnis latitudo secundum se totam difformiter difformis est ymaginanda per

figuram cuius altitudo terminatur per lineam curvam vel curvas.

170 28: omnis latitudo cuius aliqua pars est secundum se totam difformiter difformis et

aliqua non, ymaginanda est per figuram cuius aliqua pars ⟨altitudinis sue terminata

est⟩ per lineam curvam.

29: omnis latitudo uniformiter difformiter difformis incipiens a non gradu terminatur

ad certum gradum.

175 30ma: omnis latitudo uniformiter difformiter difformis incipiens a non gradu ymag-

inanda est per figuram triangulam habentem super basim unum angulum rectum,

reliquos vero curvilineos et acutos.

31ma et ultima: omnis latitudo cuiuscunque forme qualitercunque variata ymagi-

nanda est per figuram consimiliter variatam.

V.2.3 Latitudines breves III

⟨Prohemium⟩

Circa latitudines formarum. Mn7r

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-

165 termino ] correxi ex terminorum Wi 179 variatam ] correxi ex variata Wi | post variatam ]

Et vobis et nobis in perdoctus corniferus petri perquinti add. Wi
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lectiva, quedam divisibile. Divisibilium quedam sunt divisibiles extensive ut forme 5

elementorum, quedam intensive ut accidentia. Intensio forme in proposito dicitur

latitudo et eius extensio ratione subiecti dicitur longitudo.

⟨I.1: Divisiones et definitiones latitudinum⟩

[Div.L1] Latitudinum alia ⟨est⟩ uniformis alia difformis.

Mn7v | Uniformis est latitudo que est eiusdem gradus in intensione per totum:

⟨Latitudo⟩ Difformis ⟨est⟩ que non est eiusdem gradus per totum: 10

[Div.L2] Latitudinum difformium quedam est secundum se totam difformis,

quedam autem non. Latitudo secundum se totam difformis est ⟨illa⟩ cuius nulla

pars est uniformis. Latitudo difformis non secundum se totam est ⟨illa⟩ cuius aliqua
pars est uniformis.

[Div.L3] Latitudinum difformium secundum se totas quedam est uniformiter dif- 15

formis, cuius est equalis excessus graduum inter se eque distantium sicut prima que

uniformiter variatur in suis partibus, alia difformiter difformis cuius non est equalis

excessus.

[Div.L4] Latitudinum uniformiter difformium quedam incipit a non gradu et termi-

natur ad gradum, quedam incipit a gradu et terminatur ad non gradum, quedam 20

incipit a gradu et terminatur ad gradum. Notandum gradus est infinita modica pars

intensionis.

[Div.L5] Latitudinum difformiter difformium quedam est secundum se totam diffor-

miter difformis, quedam non. Latitudo secundum se totam difformiter difformis est

illa cuius nulla pars est uniformis aut uniformiter difformis sed latitudo non secun- 25

dum se totam difformiter difformis dicitur ⟨illa⟩ cuius aliqua pars est uniformis vel

uniformiter difformis.

[Div.L6] Latitudinum secundum se totas difformiter difformium quedam est uni-

formiter difformiter difformis, sicut illa que inter excessus graduum inter se eque

Mn8r distantium servat eandem proportionem alia tamen a proportione equalitatis; || alia 30

est difformiter difformiter difformis, sicut ⟨est⟩ que inter excessus graduum eque

distantium non servat eadem proportionem.

⟨II.1. De geometricis figuris⟩

[Edef.1] Notandum: punctus est cuius pars non habet positionem in continuo.

[Edef.2] Linea est longitudo ymaginata sine latitudine et profunditate, cuius extrema

sunt duo puncta. 35

[Edef.3] Linea recta est ab uno puncto ad alium brevissima extensio in extremitates

suas utrumque ⟨eorum⟩ accipiens. Per oppositum curva.

[Edef.14] Figura est magnitudo termino vel terminis clausa.
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