
  

Trigonometry in the Lost Century
Glen Van Brummelen, Quest University

BCCUPMS Meeting, May 17, 2016

Triangles Before Logarithms:

 



  

Hipparchus of Rhodes
(ca. 130 BC)

From William Cunningham’s
Cosmographical Glasse (1559)

Plato, Aristotle, Euclid, 
Ptolemy and others

From Raphael’s
School of Athens (1510)



  

T

S
in

e
C

ho
rd

Versed
Sine

R

Trigonometric functions in ancient Greece,
medieval India, and medieval Europe



  

Europe, the Middle East, and India in 1500



  

Johannes Regiomontanus (1436-1476)

From Hartmann Schedel’s
Nuremberg Chronicle (1493)



  

Spherical Law of Cosines
Regiomontanus, De triangulis omnimodis V.2

“In every spherical triangle that has been constructed from 
the arcs of great circles, the ratio of the versed sine of any 
angle to the difference of two versed sines, of which one is 
the versed sine of the side subtending this angle, while the 
other is the versed sine of the difference of the two arcs 
including this angle, is as the ratio of the square of the 
whole right sine to the rectangular product of the sines of 
the arcs placed around the mentioned angle.”
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Tabula fecunda,
In Regiomontanus’s

Tabula directionum (1490)

The first appearance of
the tangent in the West



  

Europe, the Middle East, and India in 1500



  

Georg Rheticus
(1514-1574)

Narratio Prima
(1540)



  

Georg Rheticus, 
Canon doctrinae triangulorum

(1551)



  



  

Georg Rheticus,
Valentin Otho

Opus palatinum
(1596)



  



  



  

Computing Sine Tables Before 1600

30º, 36º, 45º, 60º easy

Solving the sin 1º problem: Gerolamo 
Cardano

Ars magna
(1545)



  

Francesco
Maurolico
(1494-1575)

Tabula
benefica



  

Francois Viete
(1540-1603)

Canon mathematicus
seu Ad triangula

(1579)



  



  

Viete on Computing Sine Tables

Ad angularium
sectionum
analyticen

(1595)



  

Fasciculus 
medicine in quo 

continentur: 
videlicet

J. Ketham 
(1495)



  

Geometria practica

Oronce Fine
(1494 - 1555)



  

Problematum astronomicorum et geometricorum, 
Daniel Santbech (1561)



  

“[So Gunter] came and brought with him his sector and quadrant, and fell to 
resolving of triangles and doing a great many fine things. Said the grave knight, 
‘Do you call this reading of geometry? This is showing of tricks, man!’ and so 
dismissed him with scorn, and sent for Briggs from Cambridge.”

John Aubrey, Brief Lives (1693)

 



  Metrices astronomicae, Maurice Bressieu (1581)



  

Thomas Fincke
(1561-1656)

Geometria rotundi
(1583)



  First appearance of the word “tangent” (Geometria rotundi, 1583)



  

Bartholomew Pitiscus
Trigonometria

(1600)



  

Bartholomew Pitiscus
(maybe), (1561-1613)

Trigonometriae (1600)



  

Christoph Clavius
(1538-1612)

Geometria practica (1604)



  
Christoph Clavius, Geometria practica (1604)



  



  

Tycho Brahe’s Group and the “Prosthaphairesis” Formulas

Tycho Brahe
(1546-1601)



  

 

The Description and Use 
of the Sector, the Cross-

Staff and Other 
Instruments

Edmund Gunter (1620)



  



  



  

John Napier
(1550-1617)

Mirifici logarithmorum 
canonis descriptio

(1614)



  

“Mathematics is the language in 
which God has written the 

universe.”
The Assayer (1623)

Galileo Galilei
(1564-1642)



  

Diclides 
coelometricae

(1602)

Nathaniel 
Torporley
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