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Aristarchus (c. -270)

87º
1

ES = 19

cos(87º) = 1 / ES







Solar eclipse: size of moon = size of sun





Lunar eclipse: size of earth = twice size of moon













Eratosthenes’ measurement of  
the circumference of  the earth 

(c. -240) Eratosthenes, omtrek aarde

•Als zon loodrecht boven 
Syene, schaduw in 
Alexandrië

•Uit hoek zon  (7,2°) en 
afstand A-S (5000 stadiën), 
volgt omtrek aarde van 
250.000 stadiën
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Chinese 
measurements 
of the Heavens: 

Zhou bi suan jing 

(<0) 

“One who knows 
Earth is wise, but 
one who knows 

Heaven is a sage.”
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Biruni, Book of  the Determination of  Coordinates of  
Localities, Kitab tahdid al-amakin, c. 1025 

“[A method similar to that of  Eratosthenes or the Zhou bi] requires 
strong command over a vast tract of  land and extreme caution is 
needed from the dangerous treacheries of  those spread over it.” 

“Here is another method for the determination of  the 
circumference of  the earth. It does not require walking in deserts.”
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Biruni: “If  the investigation of  distances between towns, and the mapping of  the habitable 
world, ... serve none of  our needs except the need for correcting the direction of  the qibla 

we should find it our duty to pay all our attention and energy for that investigation.”







Why Axiomatic– 
deductive mathematics?

(1617)





Why Axiomatic– 
deductive mathematics?

(1617)





88 SNELLIUS 8 41 

Oudewater (0); saddle roof tower (13th century), 
Den Haag (The Hague, Hg); Grote- or St. Jacobstower (14th century); the present shape 

dates from after the fire in 1536, 
Rotterdam (R); Grote- or St. Laurenskerk (15th century), 
Zaltbommel (2)  ; St. Martinuskerk (1 5th century), 
Breda (B); Grote- or Onze Lieve Vrouwekerk (15th century), 
Willemstad (W), Hervormde kerk (reformed church), about 1596, 
Dordrecht (D); Grote kerk with tower from the 14th century, 
Bergen op Zoom (Bz); Hervormde kerk (15th century). 

Fig. 48 

With the exception of the Leiden townhall (L), which was wrecked by fire on February 
12th, 1929, all these towers remained unaltered since SNELLIUS' time. The spires are known 
in the R.D.-co-ordinate system. Apart from small changes SNELLIUS must have known 
them in the state in which they still exist nowadays. Zaltbommel's tower, however, was 
much higher in the beginning of the 17th century, Breda's spire burned down in 1702 and 
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With the exception of the Leiden townhall (L), which was wrecked by fire on February 
12th, 1929, all these towers remained unaltered since SNELLIUS' time. The spires are known 
in the R.D.-co-ordinate system. Apart from small changes SNELLIUS must have known 
them in the state in which they still exist nowadays. Zaltbommel's tower, however, was 
much higher in the beginning of the 17th century, Breda's spire burned down in 1702 and 

Bergen op Zoom: Hervormde kerk



Breda:Onze Lieve Vrouwekerk
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Willemstad: Hervormde kerk
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Dordrecht: Grote kerk
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With the exception of the Leiden townhall (L), which was wrecked by fire on February 
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Zaltbommel: St. Martinuskerk
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Rotterdam: St. Laurenskerk
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Den Haag: Jacobstoren
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Oudewater: St. Michaelskerk
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Gouda: St. Janskerk
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Utrecht: Domtoren
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Amsterdam: St. Nicolaaskerk
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Leiden: Town Hall
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Alkmaar: St. Laurenskerk
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They are indicated in fig. 38. Leiden (stadhuis) - The Hague (Jacobstoren) is the side of the 
triangulation network which must be computed from the measured lengths and angles. 

A base line in the surroundings of Oudewater is left out of consideration. It is described 
on the pages 179 and 180 of his Eratosthenes Batavus and it was meant for a check on the 
side Gouda-Oudewater of his network. By the poor construction of this base extension 
net the check closes very badly. Quite rightly SNELLIUS has rejected its results. 
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