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Newton:
“That force by which 

the moon is held back 
in its orbit is that very 

force which we 
usually call ‘gravity’.”

Principia, Book III, Prop. IV.



“If  the moon be supposed to 
be deprived of  all motion and 

dropped, so as to descend 
towards the earth.”

Principia, Book III, Prop. IV.
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“Since both these forces are 
equal between themselves, 
they will have one and the 

same cause.”
Principia, Book III, Prop. IV.



Kepler:
Gelijke oppervlakken

in gelijke tijden.

Newton, Principia, Book I, Section II, Prop. I.
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Newton: Conclusies

• Mooie bewijzen van diepe resultaten.

• Op basis van alleen maar “het oneindig kleine” en 
   eenvoudige meetkunde.

• Wiskunde gaat om dingen te begrijpen.

• Geen formules nodig.



De kettinglijn



Leibniz’s catenary

94 19. SOLUTIO ILLUSTRIS PROBLEMATIS DE FIGURA CHORDAE

accedit horizonti ad leges motus planetarum harmonicas, ad resis-

tentias solidorum, & liquidorum aestimandas) ita posset adhiberi

ad problema Catenarium Galilaei. Id vero vti expetebatur ita mox

factum est. Nam Leibnitius rem eius aggressus, statim successum

habuit, & vt alijs quoque suarum Methodorum exercendarum oc-

casionem daret publice pariter, & literis extra intraque Germaniam

Eruditos inuitauit annuo spatio praestituto. Sed nemo sibi succes-

sisse inquisitionem signiÖcauit praeter Celleberrrimum [H]ugenium,

& ipsius Clari Bernoulli Fratrem, accutissimi, vt vel hinc apparet,

ingenij Iuuenem. Eo tamen discrimine quod Leibnitiana Methodo

(qua & Bernoullus vterque vsus est, & collato studio ad alia porro

cognata problemata egregie progressus) problema fuerit reductum270

ad verum suum genus, scilicet simplicissimum quod haberi poterat,

nempe ad quadraturam Hyperbolae. [H]ugeniana autem solutio etsi

verissima, supponit tamen quadraturam magis compositam, cuius

naturam & reductionem non dabat, vt proinde ex ea de problematis

natura, & gradu non constet. De caetero egregius vbique apparuit

consensus, etsi nulla intercessisset communicatio, non mediocri veri-

tatis indicio apud eos valituro, qui talia per se commode examinare

non possunt. Leibnitij autem constructio maxime Geometrica est,

nec alia melioris generis dari potest, nam certa quadam proportio-

ne semel in vniuersum assumpta, de caetero inueniuntur innumera,

seu quot lubet, puncta lineae quaesitae vera per geometriam
1
ordi-

na[ria]m sine suppositione quadraturarum, quod in Algebram tran-

scendentibus summum est. Hanc igitur placet paucis subbjiccere.

1
geometriam ordinationem E

y =
e

x + e

�x

2

De kettinglijn volgens Leibniz

Leibniz, De linea in quam flexile se pondere proprio curvat, 1691
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Om log(Y) te vinden:



(Y+1/Y)/2
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Om log(Y) te vinden:

log(Y)



Leibniz: Conclusies

• Wat is een oplossing?

• Wat zegt dit:

• Niet: kettinglijnprobleem wordt opgelost door 
   exponentiële functies.

• Wel: kettinglijn kan gebruikt worden om logaritmen te 
   vinden.
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