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"In the beginning of the year 1666 | found the method
of approximating Series and the Rule for reducing any
dignity of any Binomial into such a series. The same
year in May | found the method of tangents of Gregory
and Slusius, and in November had the direct method
of fluxions, and the next year in January had the
Theory of colours, and in May following | had entrance into the inverse method
of fluxions. And the same year | began to think of gravity extending to the orb
of the Moon, and having found out how to estimate the force with which [a]
globe revolving within a sphere presses the surface of the sphere, from
Kepler’s Rule of the periodical times of the Planets being in a sesquialterate
proportion of their distances from the centers of their Orbs | deduced that the
forces which keep the Planets in their Orbs must [be] reciprocally as the
squares of their distances from the centers about which they revolve: and
thereby compared the force requisite to keep the Moon in her Orb with the
force of gravity at the surface of the earth, and found them answer pretty
nearly. All this was in two plague years of 1665 and 1666, for in those years

| was in the prime of my age for invention, and minded Mathematics and
Philosophy more than at any time since.”

Isaac Newton, writing in 1717 or 1718



Trinity College, Cambridge, in the times of Newton
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Trinity College, Cambridge, in the times of Newton
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The CONTENTS.

A Lotter of Mr.laac Newton,Mathematick Prefeffor in the Univerfi-
ty of Cambridge | containing hir New Thecry about Light and Co-
lors : #¥here Light is deslaredto be not Sinilar or Homogeneal , but
confifting of differm rays, fome of which are more refrangible than o-
thers : And Colors are offirm'd to be not Qualifications of Light, de-
riv'd from Refraflions of notural Bedies,(as “t1s generally believed ;)
but Original and Connate propertiesy whichin divers raysaredivers s
W'bere frueral Qbfervagions and Experiments are alledged to prove the
faid Theory. An Accompt of fome Books : 1. A Defeviptionof the
EAST-INDIAN COASTS, MALABAR,COROMANDEL,
CETLON,Z¢. 1n Dutch, by Phil.Baldzus, 11. Antonii le Grand
INSTITUTIO PHILOSOPHIE,fccuadium principia Renaty
Des-Cartes 3 novd methodo adornata 8 explicata, 111, An Effay
to the Advanczment of MUSICK ;3 by Thomas Salmon 24 4,
Advertifement about Thxon Smyrozus, An Index for the Tralls
of the Tear 1671,

A Letter of Mr, 1faac Newrton, Profeffor of the Matbematicks in the
Univerfity of Cambridye ; containing bis New Theory about Ligat ond
Colors : fent by the Author to the Publifber from Cambridge, Febr.6.
165 5 inorderto be commumcated tothe R. Socicty,

SIR,
TO perform my Jate promife to you, T fhall without further
_ceremony acquaint you, thatin the beginning of the Year
1666 (at which time 1 applyed wy felf to the grinding of Optick
Faﬂ'es of other figures than Spberical,) 1 procured me a Triangu-
ar glafs-Prifme, to try therewith the celebrated Pheaemens of
Gggg Coleurs,
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"...1 offer this work as the mathematical principles

of philosophy, for the whole burden of philosophy seems
to consists in this - from the phenomena of motions

to investigate the forces of nature, and then from these
forces to demonstrate the other phenomena; and to this
end the general propositions in the first and second Books
are directed. In the third Book | give an example of this
In the explication of the System of the World; for by the
propositions mathematically demonstrated in the former
Books, in the third | derive from the celestial phenomena
the forces of gravity with which bodies tend to the sun
and several planets. Then from these forces, by other
propositions which are also mathematical, | deduce

the motions of the planets, the comets, the moon,

and the sea...”

Newton’s Preface to the first edition of Principia



Newton’s Preface to Principia (cont.)

"l wish we could derive the rest of the phenomena
of Nature by the same kind of reasoning from
mechanical principles, for | am induced by many
reasons to suspect that they may all depend upon
certain forces by which the particles of bodies, by
some causes hitherto unknown, are either mutually
Impelled towards one another, and cohere In
regular figures, or are repelled and recede from one
another. These forces being unknown, philosophers
have hitherto attempted the search of Nature in
vain; but | hope the principles here laid down will
afford some light either to this or some truer
method of philosophy...”



Mathematical Principles
of Natural Philosophy

DEFINITIONS
Scholium
AXIOMS, or Laws of Motion
BOOK | (DE MOTU CORPORUM)
14 chapters, 11 lemmas, 50 theorems, 48 problems
BOOK Il (DE MOTU CORPORUM)
9 chapters, 7 lemmas, 41 theorems, 12 problems
BOOK Il (DE MUNDI SYSTEMATE)
Regulae philosophandi
11 lemmas, 20 theorems, 22 problems
Scholium generale



Principia, Book lll, Introduction

"In the preceding books | have laid down the principles of philosophy;
principles not philosophical but mathematical; such namely, as we
may build our reasonings upon in philosophical inquiries. These
principles are the laws and conditions of certain motions, and powers
or forces, which chiefly have respect to philosophy...

It remains that, from the same principles, | now demonstrate the
frame of the System of the World. Upon this subject | had, indeed,
composed the third book in a popular method, that it might be read by
many; but afterwards, considering that such as had not sufficiently
entered into the principles could not easily discern the strength of the
consequences, nor lay aside the prejudices to which they had been
many years accustomed, therefore, to prevent the disputes which
might be raised upon such accounts, | chose ro reduce the substance
of this Book into the form of Propositions (in the mathematical form),
which should be read by those only who had first made themselves
masters of the principles established in the preceding Books...”
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PHILOSOPHIF
NATURALIS
PRINCIPIA

MATHEMATICA.

DEEINITITFEFONES
DEFINIT!IO L (3)

DOusntitas Mareriw <f menfora ejufdems ona ex illius Denjitare
¢r Maznitadine  confunitin.

WE R, deniitate dupliceta , in fpatio etiamy duphicare fie
% quadcuphe; in wiplicato fextuplus.  Idem imeflige de
#e~ Nive & Pulveribus par  compreffonem vel liquetac-
Tom. 1 A tionem
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camnt 3 Qe ad muprs viem feovamb.  Frema giw 14 eflerém fapite recevicut Me
chemises priniipia mm)’gnu mur aks vyoerdt, pome e Leflunem JGO6r( pareanes , an
mngl.' CUmUneA frrwnu m‘ﬂlzi-.‘m n’umrﬁm:wmm [crlw- K

(%) v, Materia efc (zbltannce o0 <li-  bilhs, mobdis, dividbdis Spatum pa-

wxodgue pradia, L& Ln wpewud- o el 2 ipmeat, t’tntuabili!g_ il
wbigue




Definitions

,LDefinition I. The quantity of matter is the measure of the same,
arising from its density and bulk conjunctly...

Definition Il. The quantity of motion is the measure of the same,
arising from the velocity and quantity of matter conjunctly ...
Definition 1ll. The vis insita, or innate force of matter, is a power of
resisting, by which every body, as much as in it lies, endeavours
to persevere in its present state, whether it be of rest, or of
moving uniformly forward in a right line....

Definition IV. An impressed force is an action exerted upon a body,
in order to change its state, either of rest, or of moving uniformly
forward in a right line.

This force consists in the action only; and remains no longer in
the body, when the action is over..”



Definitions

"Definition V. A centripetal force is that by which bodies are drawn
or impelled, or any way tend, towards a point as to a centre...
Definition VI. The absolute quantity of a centripetal force is the
measure of the same, proportional to the efficacy of the cause
that propagates it from the centre, through the spaces round
about...

Definition VII. The accelerative quantity of a centripetal force is the
measure of the same, proportional to the velocity which it
generates in a given time....

Definition VIII. The motive quantity of a centripetal force is the
measure of the same, proportional to the motion which it
generates in a given time. Thus the weight is greater in a
greater body, less in a less body; and, in the same body, it is
greater near to the earth, and less at remoter distances...”



Scholium (An explanatory note )

"l. Absolute, true, and mathematical time, of itself, and from its
own nature flows equably without regard to anything external,
and by another name is called duration...

ll. Absolute space, in its own nature, without regard to anything
external, remains always similar and immovable...

lll. Place is a part of space which a body takes up, and is
according to the space, either absolute or relative. | say, a part
of space; not the situation, nor the external surface of the body.
For the places of equal solids are always equal; but their
superficies, by reason of their dissimilar figures, are often
unequal...

V. Absolute motion is the translation of a body from one
absolute place into another; and relative motion, the translation
from one relative place into another...”



Linagy

AXIOMATA
SIVE

LEGESMOTUS

Lex. L

Corpns omne perfewverare in flatn fuo quiefcendi wel movendi unifor-
miter in direSinm, nifi guatenns awiribus impreffis cogitur ftatwm
il nentare.

Rojetilia perfeverant in motibus fuis nifi quatenus a refiften-
tia aeris retardantur & vi gravitatis impelluntur deorfum.
Trochus, cujus partes cohzrendo perpetuo retrahune fefe

a motibus redtilineis, non ceffat rotari nifi quatcnus ab aere re-
tardatur.  Majora autem Planetarum & Cometarum corpora mo-
tus fuos & progreflivos & circulares in fpatiis minus rcfg’f({cmibus
faltos confervant diutius.

Lex. 1L
Mictationent motus proportionalem efe wi motrici impreffie, & fieri fe-

exndum lineam rellam qua vis illa imprimitur.

Sivisaliqua motum quemvis generet, dupla duplum, tripla tri-
plum generabie, five fimul & femel, five gradatim & fucceflive im-
preffa fuerit.  Et hic motus quoniam in candem femper plagam
cum vi generatrice determinatur, fi corpusantea movebatur, mo-
tuiejus vel confpirantiadditur, vel contrario fubducitur, vel obli-
quo oblique adjicitur, & cum eo fecundum utrinfg; determinatio-
nem componitur. Lex. 1IL

bxg)

Lex. IIL

ASioni comtrariam [emper & equalem effe veallionem : five corporum
dworum alliones in fe mwtno femper cffe equales & in partes comtra-
rias divigi.

Quicquid premit vel trahit alterum, tantundemab co premitur
vl trahitur.  Siquis lapidem digito premit, premitur & hujus
digitusa lapide. Sicquuslapidem funi allegatum trahit, retrahe-
tur etiam & equus zqualiter in lapidem: nam funis utring; diftentus
codem relaxandi fe conatu urgebit Equum verfus lapidem, ac la-
pidem verfus equum, tantumg; impedict progreffum unius quan-
tum promovet progreffum alterius.  Si corpus aliquod incerpus
aliud impingens, motum ejus vi fua quomodocung: mutaverit, i-
dem quoque viciflim in motu proprio eandem mutationemin par-
tem contrariam vi alterius ( ob zqualitatem preflionis mutua: )
fubibit. His adtionibus xquales fiunt mutationes non velocitatum
fed motuum, ( fcilicet in corporibus non aliunde impeditis - ) Mu-
tationes enim velocitatum, in contrarias itidem partes falta, quia
motus zqualiter mutantur, funt corporibus reciproce proportio-

nales.
Corol. L

Corpus wiribus conjunCiis diagonalem parallelogrammi codem tempore
deferibere, quo latera feparatis.

Si corpus dato tempore, vifola M,

ferrecurab A ad B, & vifola N, ab 4 B

A ad C, compleatur parallelogram- N

mum ABDC, & vi utraq; feretur id

codem tempore ab A ad D. Nam ¢ »

quoniam vis N agit fecundum lincam

AC ipfi B D parallelam, hzc vis nihil mutabit velocitatem acce-
dendi ad lincam illam B D a vi altera geniam.  Accedet igitur
corpus codem tempore ad lineam B D five vis N imprimatur, five
non, atq; adeo in fine illius temporis reperictur alicubi in linea
illa BD. Eodem argumentoin fine temporis ejufdem reperictar
alicubi in linca €D, & idcircoin utriufg; linez concurfu D repe-
riri necefle eft.




Axioms, or laws of motion

"I Law: Every body continues in its
state of rest, or of uniform motion in
a right line, unless it is compelled to
change that state by forces
Impressed thereon.

Il Law: The change of motion is ever
proportional to the motive force
Impressed; and is made in the
direction of the right line in which that
force is impressed.

lll Law: To every action there is
always opposed an equal reaction:
or, the mutual actions of two bodies
upon each other are always equal,
and directed to contrary parts.”



Selected problems discussed in Principia

Book I: motion of bodies under central and other forces,
movement of the line of apsides, attraction by spherical
and nonspherical bodies, three-body problem,
corpuscular optics

Book II: motion of bodies in resisting media,
aerodynamics, hydrodynamics, pendulum, refutation of
the Cartesian theory of vortices

Book lll: law of universal gravitation, orbits of planets and
comets, polar flattening of the earth and planets,
perturbed motion of the moon, tidal phenomena, inertial
and gravitational mass, precession



Newton’s law of gravitation appears in Book lll in the form of several statements

Proposition |. Theorem 1.

"That the forces by which the circumjovial planets are continually
drawn off from rectilinear motions, and retained on their proper orbits,
tend to Jupiter’s centre; and are inversely as the squares of the
distances of those planets from that centre”

Proposition |l. Theorem II.

"That the forces by which the primary planets are continually drawn
off from rectilinear motions, and retained in their proper orbits, tend to
the sun; and are inversely as the squares of the distances of the
places of those planets from the sun’s centre.”

Proposition VIII. Theorem VII
"That there is a power of gravity pertaining to all bodies, proportional
to the several quantities of matter which they contain.”




Newton’s thought experiment originating the idea of
launching artificial satellites of the earth

”A stone that is projected is by the pressure of
its own weight forced out of the rectilinear
path, which by the initial projection alone it
"~ | should have pursued, and made to describe
"/ =" % \ | acurved line in the air; and through that
'f- «~ » | || crooked way is at last brought down to the
% = ./ | || ground; and the greater the velocity is with
WwSgEe”” /|| which it is projected, the further it goes before
it falls to the earth. We may therefore
suppose the velocity to be so increased, that
it would describe an arc of 1, 2, 5, 10, 100,
1000 miles before it arrived at the earth, till at
last, exceeding the limits of the earth, it
should pass into space without touching it.”

Newton, The system of the world



From General Scholium:

"Hitherto we have explained the phenomena of the
heavens and of our sea by the power of gravity, but have
not yet assigned the cause of this power. This is certain,
that it must proceed from a cause that penetrates to the
very centres of the Sun and planets, without suffering the
least diminution of its force; that operates...according to
the quantity of solid matter which they contain, and
propagates its virtue on all sides to immense distances,
decreasing always as the inverse square of the
distances... But hitherto | have not been able to discover
the cause of these properties of gravity from phenomena
and | frame no hypotheses. Hypotheses...have no place
iIn experimental philosophy...to us it is enough that gravity
does really exist...and abundantly serves to account for all
the motions of the celestial bodies, and of our sea...”




Anonymous review of Principia
in Journal des Scavans, 2 August 1688

"The work of M. Newton is a mechanics, the most perfect
that one could imagine, as it is not possible to make
demonstrations more precise or more exact than those
that he gives in the first two books on lightness, on
springiness, on the resistance of fluid bodies, and on the
attractive and repulsive forces that are the principal basis
of Physics. But one has to confess that one cannot regard
these demonstrations otherwise than as only mechanical,
indeed, the author recognizes himself at the end of page
four and the beginning of page five that he has not
considered their Principles as a Physicist, but as a mere
Geometer.”



Anonymous review of Principia
in Journal des Sc¢avans, 2 August 1688 (cont.)

"He confesses the same thing at the beginning of the third
book, where he endeavours nevertheless to explain the
System of the World. But it is [done] only by hypotheses that
are, most of them, arbitrary, and that, consequently, can
serve as foundation only to a treatise of pure mechanics.

He bases the explanation of the inequality of the tides on the
principle that all the planets gravitate reciprocally toward
each other...But this supposition is arbitrary as it has not
been proved; the demonstration that depends on it can
therefore only be mechanics.

In order to make an opus as perfect as possible, M. Newton
has only to give us a Physics as exact as his Mechanics. He
will give it when he substitutes true motions for those that he
has supposed.”



"Concerning the Cause of the flux given by M. Newton,
| am by no means satisfied [by it], nor by all other Theories
that he builds upon his Principle of Attraction, which to me
seems absurd... And | have often wondered how he could
have given himself all the trouble of making such a number
of investigations and difficult calculations that have no other

foundation that this very principle.”
Huygens in a letter to Leibniz (18 XI 1690)




What one does not find in Principia?

The argumentation in Principia Is entirely
geometrical.

There are no Newton’s equations of motions,
nor any other equations of mechanics,
hydrodynamics and aerodynamics. There are
no considerations of energy (the principle of
conservation of energy was still unknown),
there are no vectors, no definition of velocity
and acceleration in the present sense.



Purely geometric argumentation in Principia
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quo corpus peogrediendo ab A deferplic arcom AP, ad rempus

I l
i B o, ]

revolutionis unmss i Ellip.  Ersgarer perpendiculum K L oc-
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SECT. IIL
De Inwentione Virinm C. ertripetarum,

Prop. I. Theorema. L

Areas quas corpora in gyros afla vadiis ad immobile ccntrume wirivm
duliis deferibunt, &- o planis immoobilibus confiftere, & effe tems-
poribus propertionales.

Dividatur tempus in partes 2quales, & prima temporis parte
defcribat corpus vi infita refam AB. Idem fecunda temporis
parte,fi nil enpediret,refta pergeret ad ¢,( per Leg. 1) deferibens
lincam Be xqualem ipli AB, adeo ut radiis 45, BS, ¢8ad
centrum  adtis,
confefte forent £
aquales arex A " '

7 N ¢
S§B, BSe. Ve 7 H—"‘*—iﬁz B f
rum ubi corpus p \ d
venic ad B, agar BN
viscentripetaime- s 27\
pulle unico fed & F o2 (o
magno, faciatqg; A A i i
corpus a redta P g s 8 ]
B ¢ defleltere & F F o e
pergere in redta ST e /
BC. Ipli BSpa- o e N,
rallelaagature € S4=— . Se—
occurrens BC n
C, & complera fecunda temporis parte, corpus( per Legum Co-
rol. 1 ) reperietur in €, in codem plano cum tr'ungulo ASE. Jungc
SC, & trangulum S BC, ob parallelas S B, Ce, aquale crit trian-
gulo SBe, arq, adeo etiam triangulo S A B.  Similiargumento fi
Vis

An example of geometric

argumentation in Principia
Book |

The proof of Kepler’s
law of areas



Subsequent editions of Principia

PHILOSOPHIA
NOA T AL ROA 18

el N G 1P F-A
MATHEMATICA

AUCTORE
ISAACO NEWTONO,

EquiTe Avraro.

E2ivio Sxcunoa Avcrtion a7 EnsxpaTiONn

CANTABRIG!I & MDCCXHL

PHILOSOPHIA
NATURALIS

PRINCIPIA

MATHEMATICA.

AUCTORE
ISAACO NEWTONO, E« Avr.

Editio tertia auéta & emendata.

LONDINI

Apod Guir & Jou Ixxrs, Regix Socictatis typographos.

MDCCXXVL

PHILOSOPHIAE
NATURALIS
PRINGEIDPILA

MATHEMATICA.

AUCTORE

ISAACO NEWTONO, E¢ Auxaro.

Perpesnis Commentariis ilufirata, commwns fudie
PP. Titoxz Lg Sevx & FraNC15C1 JACQUER
Ex Gallicand Miseworsm  Familia ,

Machefios Profeform.

Toph Bannizroy & Frese Blliop. & Typopr
MDCCXXXIX




Newton’s Principia

[ros]

SECT. VL
De inventione motnsem in Orbibus datis,
Prop. XXX. Prob. XXIL

Corporis int data Trajelloria Parabolica moventis, invenire locwnt ad
tempus affiguatoms,

Sie S umbilicus & A vertex principalis Parabolx, fitq; 4 ASx
M arca Parabolica APS, quaradio SP, vel poft exceffum corpo-
ris de vertice defcripta fuit, vel ante
appulfum cjus ad verticem defors-
benda eft.  Innotefcit arca illa Fx
tempore ipfi proportionali.  Bife-
caASinG, ct'n§«£ perpendicalum
G Haquale 3 M, & circulus centro
H, intervallo HSdeferiptus fecabic
Parabolamin loco quafitoP.  Nam
demifla ad axem perpendiculari PO, /
et HG.4 GSq. ( =HSg=G /
0.+ HG—P07.)=G04+ HGy Ao
~2HGxPO+P04.Ec deleto u-
uing: HG 4. i?ct GS¢4.=G0q.—2 HGxPO+ POg. feu 2 H-
GxPO(=G04.+P04.-GSq.=A04.—2GAO+P0g.)
=A0g.+4P0g. ProAOq. feribe A0x "L & applicaris

o . 4
terminis omnibusad 3P 0, dudlifg; in 2 AS, fiee t GHxAS( =

#A0XPO++ASxPO= ‘E'_? AS po :4»406— 350 po

arcx APO—SPO )=arex APS. Sed GH erat3 M, & inde
tHG

fl

Prexciria MATHEMATICA 279
SECTI1O.YL
De inventione motuam in orbibus datif,
PROPOSITIO XXX. PROBLEMA XXIL

Coperis in datd wajelorid parabolicd moti anvenire locum ad sem.

pus affignatemn. (C)

P
(¢) Sit S umbilicus & A ver- ‘ /“'(
tex  principalis parabole 5 ficque I} s

bolica: abecindendxe AP §, que ra- ! /
dio S P, vel poft exceffum cor. 1
poris de vertice defcripta fuit, vel [/ / 3
ance appulfum cjus ad verticem defe pacibo

4 A8« M zqule arcx para- I AT

/
/o

S
- e

AGS 0

refix Bh, parallela, ob fmila trianguls  poallom P oagatur eella PQ, qiz am
fgh, FAP ere..... fgthg= AT:PA 1e8d Eg, coniveat sogrhm PQE x-
eafim b Lty FAQ. ... g1 fg=QN:Af galzm angulo Fig, reda illa PQ, gro-
ob fim et ¢En.AN\| wohgigi=AN:AM alta tanget o widdpti fig,
o5 fim. 1eh. AKE, PAR «.A&:AI;I‘A.VI feu trapenti fghi Q.e. D

oot 1, FQILEPA, .. Th:fi=PhiQy (1) pin. Newtomss in hic voed fe8ions
fed ob Gm. s Fhi, ALN, fgf«u corpu in mfao-ﬂ conici doed
fh:fi=AL:AN. ith moveri, utiadis ad wajediorie v bilis
ego AL:ANZPL:QI cum dedtis areas few fe&ores defriban seme
SAL:AN=Ph=-AL -Q'i - AN poribas propoctiomales i ed coim lege plae
Equis AL-Rhett AL:AN=PR:Qi—AN  reras omaes in orbitis comicin revolvi ex
u.jc pet compaficionem raticosm & ex x- vin lib, 12, oflendse. Przseced fip-
o, AK; ANZQA x AK:AMYQi-AN)  pomit noten effe seorpua quo Ccorpes ex

gare AX x AM:ANXAM QA x
AK:AM x({i—AN. 2 proindd AM
ANZQA:Qi=AN, pledque AM;
ANZOM fu QA AM: Q| fou
) b AN AN, Quosiam igitur rellz AN,
&i « oot panalielx ( per coallr. ) paret
ta M, N, iy cein vai reQli, awque
xe et peima pars confirultionis Newre-
(== erat demoniitanda
2%, dllien pues facile oflendinr, Nam
{vid &g Newe. ) punltd Pi, ern ( per
cooike,) ermegelum P IE, fiper redtd 15
conPralbum fimile wriangulo fig, 3d cu-
Joo angulos | & g duitx G ex, pundle
By reisx Bi, Bg; quaed (p1e), b per

juslo erajelonx daro -.f. ex vertice
ihws priocipali ad alwd ejificm trajelle-
ne pardtum danm pervesst , deramapia
ofe aream feu crajestona fectosem beic
tempori correljondentem, argue ex biv da-
tis quapic loaam mwobilis in wajectond ad
-li-g quodvit tempua datim, gue conirld
Qurril tewpur wobilg,denm ¢ ol-
s erajedionie poedlom Mo, ril wam
fiot asem remperibns profpeciicaales , Ja-
19 1eWPOre quonis y canie a1ed Foc em-
fore lefCripra, & vicitfm darl qjed Jefs
criped dar sempon quo defiiigier.
\30‘ NitS cabilicun, & 4, venien pein
Cipalls patibolz 5 dannmgee Git tcmpus Lo
LU one-

A page from the 1st edition (1687)

A page from the 4t edition (1739)




"l do not know what | may appear
to the world, but to myself | seem
to have been only like a boy
playing on the sea-shore, and
diverting myself in now and then
finding a smoother pebble or
a prettier shell than arbitrary,
whilst the great ocean of truth lay
all undiscovered before me.”




"A Frenchman who arrives in London
finds a great change in philosophy, as in
everything else. He left the world full, he
finds it empty. In Paris one sees the
Universe composed of vortices of subtle
matter. In London one sees nothing of
it. In Paris it is the pressure of the moon
that causes the flux of the sea; in
England it is the sea that gravitates
toward the moon.

With your Carthesians, everything is

done by an impulsion that nobody
understands; with Mr. Newton, it is by
an attraction, the cause of which is not
better known.”

Voltaire, Lettres philosophiques



| mean the universe — which stands forever
p ~ open before our eyes; but it cannot be read
#9“‘{7 until we have learnt to comprehend the
e language and interpret the characters in

which it is written. It is written in the language of
mathematics, and its characters are triangles, circles,
and other geometrical figures, without which it is
humanly impossible to comprehend a single word of it;

without these, one is wandering about in a dark
labyrinth.”

p "Philosophy is written in that grand book —

Hypotheses non fingo...




Additional explanatory slide



S -;r.-k.\e VQ@? Hﬂ&} ;

",

h-‘ -‘l A o-u)\’ L IATR
mméfiszﬁ&m.s&& e

CALENDARIVM
GREGORIANVM

PERFEEREIXY VM

Orbi Chuiftiano vaiuciio @ Gresorto XIIL Po M. pro-
pofitum. Auno M. D LXXXIL

.l

GREGORIVS EPISCOPVS
in \: - LSI"E}} :;.[(’::E“Xl:‘.}.“‘[) =3

o NTER grawFmar Calaraly atfey walr: corar ccpafieemansn e, ot gue i fa.
e (73 Tridesrine Craiive Joils £ v eefersarafond, s od Soom epi TN Ln
- "'Jé atantere pordeceror. Sake confdeax Lpnid , s T L ..(,,A,,"..,_,.‘,,,M_

/; io,. W BOCTIATY SRIGNE (NTAOE IR e TENNIE Lamin rriimi Yo lotem o
W, t
o

v Concn'y docrite ad sl farstarim (, avitoconss Rovenans Pvaiifcu revvkovand.
; avreon iy bl ,-.np (PNELONTARONINS o Jab7 30 2 waw prece, /cn{nmu‘ui
” et et avel i 2PN wirkw p ,.u Mol SNy Mollrres ol -:vuw)vm v u OONC,
VAN reekr e, Sotis , o Lvae wet & et iemsdas At gueiind guidew
o .|~.'~ olaendams savenis  arguc edndi. Hee oers, Fradm-
it fo e, damlin 4 Nomansy Poats afcbus predeiefersbu: go.
Jrir o fapin 2abanim oob, Yoraon Aol = adenntum peraver oH"'-nH.M.\mun,orr, qusd

Ala S dorwinair oa i

ridesazsermend ueds ¢ e dery gncscat Fraw malases per .;- rarbanng, ’n;lnm;,a‘v o

fercimentrie : Nrares 'a- Lvinfove & oo ulhv-rn\c-l Awlﬁlf\’(}d(aanrrul,uqu
antsgapi beeleSataees vitw ineofamir | QLA 18 prawa Dy 28 7C RT RSN rad ) ferwabuni. 1izw
AAINE B2 INARA ey Utz aniyy, 2 tadizne , a e l', wl1hoame ."-" wn e eliadienc, carmges
q v mmos Ak ivr o P o foher o Al So plve tutanse Loy srriam 14 *"Yﬁ"h"-l"-h'-.lnﬂw mea-

AN T2l cr ConfErapferal, ins uu,.c A.!VJ!?IJU ’-mlll..uwn(.)..un e
w, U RNPL NNAET L NGNS l.r. Laae uf-van f&‘!(ni.tu{ﬁ,,..;ly
prud e ni2, qaa e Calondarip e sdapfe fant, iow) ‘wuumn.'.._;'- Cemin
redexidne 0f Calensarinny 2p) O RNLT VBRI Pkl u-;w.’
Jar. Neaver Sra refumcnds Cule -ur- FALENIW 8D TAR VHAATEE (o=

sl ane ALY e 0 i
ENGw N ;,'."5 crd
-n-,p' 2 Lo ACEENTRY
“‘L ANy ( "'. '4'."7!"‘
PRy iAW O

protryces ad Clwsl oo, Prinetpos & ’l‘"'"’)"' LN raTe] pecas ARV 2nss iemvnn, <2 0e4
AL AW CoruBe N1y i (O NN (T T35 SR 55 M)I".Nh Wy ol CANT QUL BT LMY e
P s £m i des weRanslend , coram el P -n‘.c-m..muuul 1w er adC ..u.u:»-nmu

5, qua ! foxs (-rr. Cxprimargst doaflians
-~,... Jend vk ad carw lncwlrazsomem satla.

1288¢ ;.;n/f.’-\ " (.wl {orne bz AERI TN PP

areraatazabon did CrrTaEy D Jidwwe m.w.:*,
hn any "(v’.w'uv TXPETNM | NI D oSy mpiar e T -w’h-uv st diremiy yn*'{Y/‘\'\t.:
" '{Vﬁ(ﬂ-’ua,n&i e, o da buw.'.\ e, ga l..llx,..l, -un', radict

o L 3ailarwmw Cyeivmm , cnrmmanol's c1iew sdiciervag, Joun wiwral s ttrcumioctione oy lo-wul
C- B 82y PO SC AN MBI R IRT

NEpraczicry elr -

Cyclus

L
]
=X
xix
iy

vy
"

inij

! Lfm
Epal An. 4 DR
Corasls.
W

cal.

m "a An o

e B0 Ot

ano"

Kal.

xvij
xv)
x1i1j
X11)
xi)

Die
Mine
T W

OCTOBER
Cai defuntdecem dies pro
Correttionis Ann: Solating

——

- e o

16
17
18
19
20
1t

12
3
14
L3 ]
16
27
18

9
jo

jt
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Dionyfij,Ruftici, & Elcuthe-

gij mare. femi. cum com,

S. Marci Fapx & confefs.
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Califti Papx & mar. (... 4.
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Hilarionis Abbatis, & -,
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