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Foreword to the reconstruction.

This monumental work will serve as the basis of all smaller tables
for many generations—perhaps centuries—to come.

L. J. Comrie, 1925 [13, p. 387]

The centesimal 1 division of the quadrant, a French product,
has never thrived, and is now dying a lingering death,

with what is probably its death-blow dealt by a Frenchman himself
—by Andoyer in his wonderful single-handed production,

the Nouvelles Tables Trigonométriques Fondamentales.

L. J. Comrie, 1926 [14, p. 620]

This book is a reconstruction of Henri Andoyer’s tables of trigonometric functions,
published in three volumes between 1915 and 1918 [4]. 2 These three volumes are a sequel
to Andoyer’s tables of logarithms [2], published in 1911, of which we have also produced
a reconstruction [30].

Andoyer’s tables give the six basic trigonometric functions (sine, cosine, tangent,
cotangent, secant, and cosecant) with 15 places every 10 sexagesimal seconds of the
quadrant, going beyond all previous works of similar extents, in particular Rheticus’
Opus palatinum (1596) [28] (which gave 10 decimals, see our reconstruction [34]), Pitis-
cus’ Thesaurus mathematicus (1613) [27] (which gave 15 decimals, of which the last is
doubtful, see also our reconstruction [33]), Briggs’s Trigonometria Britannica (1633) [10]
(which gave 15 decimals for the sines, but only 10 for the tangents and secants, and with
an interval of 36′′, see also our reconstruction [32]), and the Tables du cadastre (1790s,
unpublished) (which followed a centesimal division of the quadrant and only gave the
sines, albeit with 25 decimals, but a larger interval, see also our reconstruction [35]), etc.

The early development of trigonometry up to Pitiscus’ Thesaurus is recounted in Glen
van Brummelen’s The mathematics of the heavens and the Earth (2009) [38] who wrote
that “[i]t took over three centuries before [the Thesaurus mathematicus ] was eventually
replaced less than 100 years ago, by Andoyer’s 20-place [sic] tables of 1915–1918.”

1. This citation should however slightly be relativized, as Andoyer’s main tables are sexagesimal.
2. Andoyer’s tables are available on archive.org (id: nouvellestablest01andouoft,

nouvellestablest02andouoft, and nouvellestablest03andouoft).



Andoyer did all the computations by himself, without the help of a machine, and
produced these tables in a very short time. The first part of the first volume lays the
foundations for the calculations and gives the pivots of the main tables. The remaining
parts of the tables were computed by interpolation, in a way similar to the one employed
in the Tables du cadastre.

We draw the attention of the reader to Andoyer’s rounding-off notation. Andoyer
uses a rule devised by T. N. Thiele and writes for instance 2.4 when the exact value to
represent is located between 2.375 (exclusive) and 2.425 (inclusive) and 2.4+ when the
exact value is located between 2.425 (exclusive) and 2.475 (inclusive). The boundary
cases do never occur in the three volumes. 3

One may wonder if the accuracy of Andoyer’s tables was really needed, and it is
interesting to recall Ernest W. Brown’s comments when reviewing Andoyer’s tables of
logarithms [11]. After having observed that the accuracy of observations has increased
very much in the past fifty years, Brown stressed that the “problem is not so much that
of getting the numerical value of a single function [...] in such cases one can usually
adopt devices which grind out the result at the cost of trouble and time. Many of the
present day problems are on a large scale. The calculations are turned over to professional
computers [...] Extended tables and, if possible, mechanical devices are more and more
sought after in order to economize time and money in scientific work, just as in business.”

For the reconstruction, we have tried to be as close as possible to the original tables,
retaining in particular the page numbers and the page breaks in the introduction. Al-
though the layout of the introduction is not totally pleasing, retaining the page breaks
was felt necessary for easy reference to the original volume. A few minor things have
however been changed, such as the number of continuation dots, or the use of old style
numerals in mathematical formulæ. All the numerical values in the tables have been
recomputed using the GNU mpfr multiprecision library [18]. Since the computations are
supposed to be correct here, we naturally did not include the original erratas. The first
volume had an errata of 13 items, the errata of the second volume contained 26 items
(including one for volume 1) and the third errata had 32 items. Most of the errors were
printing errors, sometimes merely unreadable characters. In a number of cases, the errors
were incorrect roundings. These erratas listed only very few genuine composition errors.
The first errata also corrected an error in Andoyer’s 1911 logarithmic tables.

Andoyer did not claim that his calculations were totally correct, and in his introduc-
tion, he writes that the last digit is in general in error by less than a quarter of that unit,
but that it can sometimes be larger, without exceeding half a unit. An examination of
some pages of the tables shows that there are indeed a few errors, but we haven’t found
any error contradicting Andoyer’s claim. One can for instance find small (rounding) er-
rors on pages 7–21, 30, 41, 44–47, 51–53, 56, 60–63, 64–65 of volume 1 and certainly in
other places. For an additional errata containing seven typographical errors, see Fletcher

3. For more on this notation, see Andoyer’s 1911 tables of logarithms (pages ix–x), as well as J. C. P.
Miller’s note on rounding-off notations [25]. Roussilhe and Brandicourt who borrowed some of Andoyer’s
tables gave the following explanation in 1925: “The sign + following a decimal signifies that the value of
the next following figure would lie between 2,5 and 7,5; the absence of this sign indicates that the last
figure is correct to within −0,25 and +0,25 of a unit in that decimal place.” [36]



et al. [16, p. 784], who write that every value of Andoyer’s tables have been tested to the
12th decimal.

Manuscripts of Andoyer’s tables can be found in the library of the Sorbonne university
in Paris (MS 1864–1875) and were donated by Andoyer in 1920. Andoyer’s first volume
of tables, published in 1911, was reviewed by Benjamin Baillaud [7] and Ernest W.
Brown [11] and these reviews may also be of interest for the present volumes. The first
of the three volumes of trigonometric tables was reviewed by Baillaud [8]. Roussilhe and
Brandicourt’s tables [36] 4 are based on Andoyer’s (see Archibald [6, pp. 38–39]), and
some errors are given by Fletcher et al. [16, p. 896].

Denis Roegel, 2 november 2012

4. In 1922, at the first general assembly of the international geodesic and geophysical union, it was
suggested to publish the natural values of the trigonometric functions computed in the Tables du ca-
dastre (Prony’s tables) [35]. At that moment, these tables seemed of particular interest, because they
were decimal, and were well adapted to (mechanical) calculating machines. A committee studied this
question and concluded in 1924 that it was not necessary to publish Prony’s tables, which give only the
values of sines and cosines to 22 places for every centigrade. Andoyer’s tables (1915 and 1916) give the
six trigonometric lines to 20 places for every grade. For geodesical purposes, seven-place tables were
necessary. Past tables were considered inadequate. It was then decided to produce eight-place tables.
These tables were based on tables by Callet (sines to 15 places for every decigrade) and completed and
interpolated using Andoyer’s tables. The pages 5–21 from Andoyer’s 1915 volume were reproduced in
Roussilhe and Brandicourt’s volume [36].
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A page from Andoyer’s original book (volume 2).







Nouvelles

Tables Trigonométriques

Fondamentales
contenant les valeurs naturelles des lignes trigonométriques
de centième en centième du quadrant avec vingt décimales,

de neuf en neuf minutes avec dix-sept décimales,
et de dix en dix secondes avec quinze décimales,

par

H. ANDOYER

professeur a la faculté des sciences de l’université de paris
membre du bureau des longitudes

tome deuxieme

Ouvrage publié à l’aide d’une subvention accordée par l’Université de Paris
(Fondation Commercy)

PARIS

LIBRAIRIE SCIENTIFIQUE A. HERMANN ET FILS
6, Rue de la Sorbonne, 6

1916





Tables IV B
contenant les tangentes et les cotangentes

de tous les angles du quadrant de dix en dix secondes,
et leurs différences, avec quinze décimales.
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