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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)
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Trigonometric functions in ancient Greece,

medieval India, and medieval Europe
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Johannes Regiomontanus (1436-1476)

From Hartmann Schedel’s

Nuremberg Chronicle (1493)

f‘%’f. DOCTISSIMI VIRI ET MATHE

- maticarum difciplinarum eximij profefloris

" IOANNIS DE RE

G10 MONTE DE TRIANGVLIS OMNIi=
MODIS LIBRI QUVINQVE:

" Quibus explicantur res neceffarize cognitu, uolentibus ad

{cientiarum Aftronomicarum perfectionem deueni=
re:qua cum nufqui alibi hoc tempore expofitze
habeantur, fruftra fine harum inftructione
ad illam quifquam afpirarit,

~ Accefferunt huc incalce plerags D, Nicolai Cufani de Qua

draturacirculi, Dep recti ac curui commenfuratione:
item(p lo.de monte Regio eadem de re ¢aenl-
nel, hactenus 4 nemine publicaca,

Omnia tecens in fucem edita, fide & diligentia
fingulari, Norimberg in axdibus Io, Petrei

ANNO CHRISTI o
M. D, XXXIIL




“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.”

cosc = cosacosb -+ sinasinbcos(C

vers (' 1

vers ¢ — vers(a —b)  sinasinb

Spherical Law of Cosines

Regiomontanus, De triangulis omnimodis V .2
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Tabula fecunda,

In Regiomontanus’s
Tabula directionum (1490)

The first appearance of
the tangent in the West
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Georg Rheticus
(1514-1574)
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Computing Sine Tables Before 1600

30°, 36°, 45°, 60° easy

sinacosb L+ cosasinb

cosacosb F sinasinb

Solving the sin 1° problem: Gerolamo

Cardano

310

sin3° = 3sin1° — 4sin

Ars magna
(1545)
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sinb =tanacot A

cosc=cot Acot B

sina=cotBtanb

cos A=tanbcotc

cos B=cotctana

sing =sin Asinc

cos A=sin Bcosa

cos B=cosbhsin 4

simnb =sincsin B

COSC=Ccosacosbh




Viete on Computing Sine Tables

sin30 = 3sin @ — 4sin° 0
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Fasciculus
medicine in quo
continentur:
videlicet

J. Ketham
(1495)
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SEOMETRIA PRACTIC A,
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DE PRAEDICTARVM, SED
inacceflibilium linearum altitudine menfus
randa, per iplum gcometricum
© quadratum .

CAPVT XI,

VNT PLAERVMQVE RERVM
altitudines ad quarfi bafes minimeé conceditur perucnire:idg; ucl cir
cunfbantibus aquis,uel effofJ s terva, aut eiufcemodi probibentibus impe=
dimentis . Cum tamen carundemrerumaltitudines , € proximo terreftri
plano,per quadratum uolueris agnofcere geometricum: in bunc facito
modum., Operandi

Selecto commodiori loco ,erige quadranté [uper latus A B, uel regula,
ADad

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)



APPENDIX.
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wapeeyoy sgcodzticam meeeibiinm ex fontibus do-
&rinz planorum triquetrorum deriuatam, hic
inferemus, Etenim cx fecunda propofitione
huius, corporumaltitudines , profunditates &
longitudines venarilicet . Efto enim exploran-
daaltitudo turris As. Quadrantem ¢irculi Drs
in 9o partes diuido, & rurfus earum quanque
in fcrupula 60. Centroqueipfius ¢ volubilem
dioptram affigo. Eius ita concinnati latus co
normale datz altitudini Az in punéto s ftatuo.
Produétum igirur donec concurrat cum B,fa-
ciet angulum ascretum, Deinde pofito adc
¢culo, voluo dioptram circa cétrum c, donec
peroppofita foramina faftigidpropofitz altitu-
dinis confpiciam , radio cra fecante quadri-
tem DFein F. & quadrantem sxG centrocodem R = B -
&interuallo s defcriptum,in pun&o x, Quo- D C -
niam igitur datus eftarcus or , dabitur & eifi-
milis sk ciufque adfcripta as,earum partium,quarum radi’ cs eft 1 fex.T.Quarum ergo par-
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Christoph Clavius
(1538-1612)

Geometria practica (1604)
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Tycho Brahe’s Group and the “Prosthaphairesis” Formulas

Tycho Brahe
N (1546-1601)

¥/

cos(a — b) — cos(a + b)
2

sinasin b =




The Description and Use
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Edmund Gunter (1620)
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sin \ sin 0
e = 23.5°
A = 60°
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Galileo Galilei
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Diclides

coelometricae

(1602)

Nathaniel
Torporley

DICLIDES COELOMETRICA
fe
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: VNIVERSALES
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SIMO DOMINO

Dn, fohanni Egerton,Comiti

de Bridgewater , Vicecomiti de
Brackley,Baroni de Ellefmere

Hunc fuvm Canoriem
Triangulorum

D D

Ep M. G‘i.fNTBR;

Dtﬁriptia Canons. ; ‘
Anon nofter fex habet columnas, du-

~ abus lineis. a fe invicem diftin&as,
Quarii prima et arcuit ab o, in 45 Gra,
fexta arcuuma 45 Gra.in quadrantem,
reliquz quatuor intermediz continent Sizew &
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