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This document gives a reconstruction of the sine table contained in Jost Bürgi’s Fun-
damentum Astronomiæ, a manuscript recently discovered by Menso Folkerts [3, 4] and
edited by Dieter Launert [5].

This table gives the sines for every minute of the quadrant, to 5 sexagesimal places
between 0◦ and 88◦, and to 6 and 7 sexagesimal places for the last two degrees. The
sexagesimal values are given such that the sinus totus is equal to 60. The last value of
the table is therefore 60,0,0,0,0,0,0, corresponding to the sine of 90◦. The sine of the first
minute is 0,1,2,49,55, corresponding to the modern value ((((55/60 + 49)/60 + 2)/60 +
1)/60 + 0)/60 = 0.000290888 . . ..

Given a modern value of the sine, we can easily obtain its sexagesimal digits by
multiplying repeatedly by 60 and taking the fractional parts. The integer parts are the
sexagesimal digits. For instance, if we start with sin 1′, we have

sin 1′ = 0.00029088820456 . . . (1)
60 sin 1′ = 0.01745329227380 . . . (2)

→ d0 = 0

(60 sin 1′ − d0)× 60 = 1.04719753642832 . . . (3)

→ d1 = 1

((60 sin 1′ − d0)× 60− d1)× 60 = 2.83185218569971 . . . (4)

→ d2 = 2

(((60 sin 1′ − d0)× 60− d1)× 60− d2)× 60 = 49.91113114198276 . . . (5)

→ d3 = 49

((((60 sin 1′ − d0)× 60− d1)× 60− d2)× 60− d3)× 60 = 54.66786851896614 . . . (6)

→ d4 = 54

and we see that the sexagesimal expression of sin 1′ is in fact 0,1,2,49,54,. . . . The value
given by Bürgi, and also in our reconstruction, is 0,1,2,49,55, because the last figure is
rounded.

Each page of the table covers five degrees, the left hand pages give the minutes from 0
to 30, and the right hand pages give the minutes from 30 to 60. The differences between
consecutive values are shown in red. These are the differences between the rounded
values, not the rounded exact differences, of course.

A comparison between the original table1 and our reconstruction reveals that the
table is very accurate. There are a few errors and typos, but apparently very few. For

1This table is available on line at http://www.bibliotekacyfrowa.pl/dlibra/doccontent?id=45624,
as well as at http://locomat.loria.fr.
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instance, sin 4◦ is given as 4,11,17,23,54, instead of the correct 4,11,7,23,54, but since the
difference between sin 4◦ and sin 4◦1′ is given correctly, this is obviously a copying error.
For sin 6◦10′, Bürgi gives 6,26,42,55,41, but the correctly rounded result is 6,26,42,55,42,
because the next figure is 30. There may be a few similar errors, but only very few.

It is also easy to see that the computations were done to a greater number of places,
but that only five places were kept. This table was computed using pivots, that is values
which were computed beforehand, for instance using Bürgi’s iterative algorithm, and then
by applying an interpolation scheme based on the accumulation of higher differences.
These techniques are described by Launert [5], as well as in several of our notes [8, 9, 10].

We have used the layout of this table to produce a tentative reconstruction [11] of
Bürgi’s table of sines with 2′′ intervals and 8 sexagesimal places, assuming such a table
did really exist.
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