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1 Lambert
Johann Heinrich Lambert (1728–1777) was born in Mulhouse, then in Switzerland, and
now in France. He became bookkeeper, and in 1745 secretary to a newspaper editor in
Basel. He was recommended as a private tutor to the family of Count von Salis, and
this gave him access to a good library. In 1759, he resigned his tutorship. In 1760, Euler
recommanded him for a position of professor of astronomy at the St Petersburg Academy
of Sciences. In 1764, he was invited by Euler for a position at the Royal Academy of
Sciences in Berlin. In 1774, he edited the Berlin ephemeris. He died in 1777.

Lambert wrote on many different topics. He was very early interested in geometry
and astronomy and he tried to compute the orbit of the great 1744 comet. His first
book was published in 1758 and was on the passage of light through various media. He
proved the irrationality of π in 1761 and introduced hyperbolic functions in trigonometry.
He published a book on non-euclidian geometry in 1766. He worked on the properties
of map projections and in 1772 published seven new projections. He also wrote on
heat, magnetism, comets, probability, etc. Lambert was recognized as among the first
mathematicians of his day. He was also the author of logical and philosophical memoirs.

Figure 1: Johann Heinrich Lambert (1728–1777)

2 Lambert’s table to 10200 (1770)
In the second part of his Beyträge zum Gebrauche der Mathematik und deren Anwendung
published in 1770 [31], Lambert explained the construction of a table of factors, and gave
a table for those integers from 1 to 10199 which are not divisible by 2, 3, or 5 (figures 2
and 3). He excluded these numbers because their divisibility is easy to see, and because
it shortens the tables. For practical reasons, the interval of 300 integers was taken as a
base.
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Lambert seems to have based his table on that of Poetius [36], as he writes that
he extended Poetius’ table from 10000 to 10200 and found several errors in Poetius’
table [31, p. 53].1 Poetius gave the decompositions into simple factors of all numbers
from 1 to 1000, and of all numbers not divisible by 2, 3, or 5 from 1001 to 9997. Lambert
was also influenced by the work of Anjema [1], that he wished to simplify. Lambert
remarked that tables of factors had been neglected, and that several similar tables had
been computed independently. Lambert therefore wished to publicize his work on a wider
scale, so that this research could move on. He wrote that someone could now compute
nine similar tables (up to 102000), or even 99 similar ones (up to 1 020 000) [31, p. 49].

Lambert’s table fit on one foldout and gave all simple factors, aranged in columns
corresponding to intervals of 300 integers, but these columns were all split in three parts,
and each part was grouped with the hundreds differing by a multiple of 300. This table
obviously influenced Vega for his table of primes and factors published in 1782 [54].

Figure 2: Lambert’s first table to 10200 (1770) [31].

1See also Glaisher for a discussion of Lambert’s sources [25, p. 110].
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Figure 3: Excerpt of Lambert’s first table to 10200 (1770) [31].

3 Lambert’s table to 102000 (1770)
In his Zusätze zu den Logarithmischen und Trigonometrischen Tabellen etc. [32] and
published the same year as the Beyträge, Lambert included a table giving the smallest
factor of all numbers not divisible by 2, 3 or 5 from 1 to 102000. Although the range of
the table was almost the same as that of Brancker’s table [38], Lambert’s extension does
not seem to have been based on Brancker’s table, at least not directly. Lambert may
have used the method he used to complete Poetius’ table from 10000 to 10200.

This extended table differs from Lambert’s first table, in that he no longer gives all
simple factors. Lambert also split the intervals of 300 in three different areas on two
consecutive pages, and the total range of the table corresponds to 34 double pages, each
double page covering an interval of 3000 values.

More exactly, the pages of Lambert’s table are numbered from 2 to 69. Page p = 2k
gives the smallest factors of the numbers 3000(k−1)+1 to 3000(k−1)+97, 3000(k−1)+301
to 3000(k−1)+397, 3000(k−1)+601 to 3000(k−1)+697, etc., 3000(k−1)+2797 as well as
the first half of the smallest factors of the numbers 3000(k−1)+101 to 3000(k−1)+197,
3000(k − 1) + 401 to 3000(k − 1) + 497, . . . , 3000(k − 1) + 2801 to 3000(k − 1) + 2897.

Page p = 2k + 1 then gives the smallest factors of the numbers 3000(k − 1) + 201
to 3000(k − 1) + 297, 3000(k − 1) + 501 to 3000(k − 1) + 597, 3000(k − 1) + 801 to
3000(k − 1) + 897, etc., 3000(k − 1) + 2997 as well as the second half of the smallest
factors of the numbers 3000(k − 1) + 101 to 3000(k − 1) + 197, 3000(k − 1) + 401 to
3000(k − 1) + 497, . . . , 3000(k − 1) + 2801 to 3000(k − 1) + 2897. Prime numbers are
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Figure 4: Excerpt of Lambert’s extended table (1770) [32].
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indicated with a horizontal dash.
The excerpt in figure 4 shows for instance that the smallest factor of 27007 is 113.
An errata to Lambert’s table appeared in the preface of the third volume of his

Beyträge zum Gebrauche der Mathematik und deren Anwendung [33].

4 Extensions of Lambert’s table
In his Zusätze [32], Lambert wrote that “it would in fact be desirable if we could obtain
the factors of a number from 1 to 1000000 and even beyond, merely by opening a table.” 2

This call was quickly answered by Wolfram, Oberreit, von Stamford, Rosenthal, Felkel,
Hindenburg, and perhaps others.

But already before the publication of Lambert’s table, Wolfram and Marci had com-
puted tables of factors extending to 300000 or tables of primes extending to 400000 [35].
After Lambert’s call, the first to work on the extension of Lambert’s table was apparently
Ludwig Oberreit, who extended the table to 500000, with a few gaps. This table, however,
was never published, because Lambert waited for the completion of other tables, because
of the competition between Felkel and Hindenburg, and eventually because of Lambert’s
death in 1777. The main immediate outcomes of Lambert’s call were the publications of
Felkel’s table [17, 18, 19, 20] and Hindenburg’s method in 1776 [27].3

5 The second table of factors (1798)
A new edition of Lambert’s table was published by Anton Felkel in Lisbon in 1798, as
part of the Latin translation of Lambert’s original collection of tables [34]. Although the
factor table retains the same general layout and interval, it was extended by indicating
more factors, using in particular letters.

6 Influence on later tables
Lambert’s table is somewhat irregular and this irregularity is a problem for a mechanical
approach such as the use of a sieve. Odd and even pages are not identical, and there are
in fact three tables on two pages, one of the tables being split in two parts. Each hundred
100k to 100k + 99 belongs to one of three types, depending on the value of k mod 3.

This irregular arrangement can be made regular by grouping one column of each of
the three tables in one new column, or, in other words, by considering intervals of 300
instead of 100. This is exactly what was done by Burckhardt [11], and continued by
Kulik, Crelle, Dase and Glaisher [14, 15, 16, 21, 22, 23, 29].

2Es wäre in der That erwünscht, wenn wir von 1 bis auf 1000000 und noch weiter die Theiler der
Zahlen durch blosses Aufschlagen einer Tafel haben könnten [32, p. 9].

3For the correspondence with Felkel, and others, see our reconstruction of Felkel’s tables [46].
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7 Reconstruction
The reconstruction of Lambert’s table was straightforward. We have also reconstructed
Brancker’s table [38] and the second edition of Lambert’s table [34], which should make
the comparisons easy.
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Lambert’s table of factors (1770) (reconstruction, D. Roegel, 2011)

Numerorum. 23
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