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1 Introduction

Nils Schenmark (1720–1788) was a Swedish astronomer and professor of mathematics at
Lund university [31, 2, 54]. Schenmark answered Euler’s call [14, pp. 177–179] for a table
of factors to a million. Euler’s call came shortly after Lambert’s call and at that time
there were still no published tables giving the factors up to a million.1

In his table, Lambert wrote that “it would in fact be desirable if we could obtain the
factors of a number from 1 to 1 000 000 and even beyond, merely by opening a table.” 2

Lambert possibly influenced Euler for his call.
Schenmark’s table must have been completed between 1775 and 1780, since Euler

published his article in 1775, and Heurlin mentions Schenmark’s work in 1780 [25, 1].
Schenmark was aided by five young mathematicians and students: Samuel Heurlin

(1744–1835)3, Pehr Tegman (1757–1811)4, Anders Lidtgren (1729–1815)5, Johan Cron-
holm (1750–1809),6 and Enewald Widebeck (1752–1836)7 [31, p. 23]. The work was
completed in two years. Heurlin, one of the computers, wrote a description of Euler’s
method in 1780 [25].

There were three copies8 of Schenmark’s manuscript [49], [31, p. 23], [26, p. 76]. The
original copy is certainly the one in Stockholm. A copy of that manuscript was sent on
17 July 1782 by the Stockholm Academy to the French Academy and this copy is kept
at the library of the Institut in Paris. This copy was later used by Burckhardt as a basis
for his own table of factors [9], as indicated by a note on the first page of Schenmark’s
manuscript:

Une des épreuves de ma table des diviseurs a été comparée à ce travail de
Mr Schenmark, et j’ai marqué en marge de ce manuscrit, les fautes, que cette
comparaison m’a fait découvrir. Burckhardt.9

1Lambert’s table gave the smallest factor up to 102000. For an overview of the development of factor
tables, see Bullynck’s recent survey [5] and our other reconstructions.

2Es wäre in der That erwünscht, wenn wir von 1 bis auf 1 000 000 und noch weiter die Theiler der
Zahlen durch blosses Aufschlagen einer Tafel haben könnten [27, p. 9].

3Heurlin was then lecturer in mathematics and physics in Lund, and later became professor and pastor
in Åseda in Småland [55, p. 368].

4Tegman was then a student and became professor of mathematics in 1787 in Lund [55, p. 182].
5Lidtgren was professor of mathematics and later became the first director of the astronomical obser-

vatory in Lund [55, p. 423].
6His dissertation Dissertatio gradualis de solidis Archimedæis was published in 1772. He later became

pastor [55, p. 368].
7Widebeck later became pastor in Jäder [55, pp. 426–427].
8We have consulted the copy at the library of the Institut in Paris (Ms. 922) and we obtained partial

copies of the manuscript located at the Center for history of science, The Royal Swedish Academy of
Sciences in Stockholm (MS Schenmark 14). It is a pleasure to thank the library of the Institut for making
it possible to examine their copy. At Stockholm, we received the help of Anne Miche de Malleray. The
copy at St. Petersburg has not been located, and we were in touch with Nikolai Nikolaev and Aleksej
Saveliev at the Scientific library of the State university of St. Petersburg, with Elena Gruzdeva at
the Russian Academy of Sciences in St. Petersburg who did not find a trace of the manuscript in the
inventory of the Euler and Lexell archives, and with I. M. Belaiev, also at the Russian Academy of
Sciences in St. Petersburg. We would also like to thank Ekaterina Lebedeva for her help in our Russian
correspondence.

9The errors found by Burckhardt are corrected with the pencil. For instance, on the last page of table,
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The Swedish astronomer and mathematician Anders Johan Lexell (1740–1784) prob-
ably took a second copy to St. Petersburg, where he was professor of astronomy, and
which was of course Leonhard Euler’s residence.10 Lexell returned to St. Petersburg in
1781 and Euler died there in 1783.

There had been plans to print Schenmark’s table by the Academy of sciences at
St. Petersburg, but Euler and Nicolas Fuss (Euler’s mathematical assistant) hesitated to
do so, as Bernoulli informed Fuss that Hindenburg had promised a table to 2 millions for
Easter 1782 [3, p. 31]. This table, however, never came to light.11

2 The structure of Schenmark’s manuscript

Schenmark’s table contains a preface (two pages, signed Nicolaus Schenmark), followed
by an introduction (24 pages), followed by three auxiliary tables. Next comes the main
table, covering 336 pages, and reproduced here.12

The main table is followed by two pages containing a list of the prime numbers from
1 000 003 to 1 007 977.

Finally, a (printed) copy of Heurlin’s article [25] on Euler’s method is inserted at the
end of the Institut copy.

2.1 Schenmark’s main table

Schenmark’s main table gives the smallest factor of all numbers N = 30q + r, with
q ≤ 33599 and r = 1, 7, 11, 13, 17, 19, 23, or 29. If a number is divisible by 2, 3, or 5, it
can of course not be found in the table, but the divisibility is almost immediate.

The greatest N is 1 007 999 and if N is not a prime number, its smallest factor has
at most three digits. The first number whose smallest factor has four digits is 10092 =

1 018 081.
Each page covers a range of 3000 integers and a range of 100 values of q. The first

page covers q = 0 to 99, the second page covers q = 100 to 199, and so on, and the last
page covers q = 33500 to 33599.

In his introduction, Schenmark gives the following example: find the smallest factor
of 214097 = 7136× 30 + 17. One then checks the page headed 7100, line 36, column 17,
and finds 13, which is the answer sought.

As noted above by Burckhardt, Schenmark’s table contained errors which have been
corrected by Burckhardt.

for 1 007 579 = 33585× 30+29, Schenmark had a prime, but this number is divisible by 653. A few lines
later, for 1 007 863 = 33595× 30 + 13, Schenmark gave the divisor 379, which is incorrect.

10In Lambert’s correspondence, Johann Bernoulli writes that Lexell took it with him during his last trip
to St. Petersburg and presented it to the Academy of sciences [4, p. 140], [3]. Glaisher, who was unaware
of the existence of three manuscripts, erroneously interpreted this as meaning that the manuscript in
Paris was the one taken by Lexell to St. Petersburg, and that it must have arrived in Paris between 1785
and 1811 [23, p. 127].

11For the details of the correspondence between Lambert and Hindenburg about the tables of factors,
see our analysis of Felkel’s table [39], as well as Bullynck’s essay [5, pp. 191–192].

12The main table of the Institut manuscript contains two more pages which have been striked out.
The two pages both bear the heading 21200.
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Schenmark’s table appears to be an exact continuation of the table given by Euler [14,
p. 134–136].13 Euler’s table corresponds to the first half of the first page of Schenmark’s
table. In addition, at the end of his article, Euler gives the full table for the interval
33300-33399 which is the last interval to reach one million. This corresponds to the
numbers 33300 × 30 + 1 = 999001 to 33399 × 30 + 29 = 1 001 999. Schenmark went
slightly beyond this limit.

Moreover, since his table went up to 1 002 000, Euler gave the list of all primes from
1 000 003 to 1 001 989 [14, p. 182–183]. This list was extended by Schenmark in accordance
with his extension of the main table to 1 008 000.

The main problem with Schenmark’s table is that the numbers N do not readily
appear in the table, and first need to be put in the form 30q + r. Almost all later tables
made it much easier to locate a given value in the table, although some tables then made
it more difficult to extract the sought factors.

2.2 The auxiliary tables

There are three auxiliary tables. The first table covers three pages. This table was
probably derived from the table given by Euler [14, p. 171–177]. For all primes from 7 to
1009, Euler gave the smallest q having a certain residue. For instance, for prime 271 and
residue 1, Euler gives the value 2448 and 2448× 30+1 has 271 as its smallest factor. For
the same prime and residue 7, Euler gives 2502 and 2502× 30+ 7 has 271 as its smallest
factor, and so on.

For prime p, Schenmark’s table does not give N , but N mod p. So, for 271, Schenmark
gives 2448 mod 271 = 9, 2502 mod 271 = 63, etc. Finally, Schenmark’s table gives the
first occurences of all factors 7 to 997. The first occurence of prime p is for the number
p2 = 30λ+ r. This table gives the values of λ and r for each p. For instance, for p = 271,
we have λ = 2448 and r = 1. It can be shown that there are only two possible values for
r, namely 1 and 19. Schenmark gives these values in Roman numerals.

The second auxiliary table also covers three pages and is basically a multiplication
table for the odd integers from 1 to 99 not divisible by 5.

The third auxiliary table covers eight pages. It gives the positions of all smallest
factors 7 to 29 over a period which is multiple of 100. For instance, one of the subtable
for the factor 7 gives the locations of the factor 7 in the first column as 206, 213, 220,
227, . . . , 297, then in the second column as 203, 210, 217, . . . , 294, and so on. These
positions can be used as a sieve to fill a large part of the table.

3 The legacy of Schenmark’s table

Schenmark’s table was never printed, but other tables of more restricted scope appeared:
Felkel’s table to 408000 was published after Lambert’s call but before Schenmark’s com-
putation [15, 16, 17, 18]. Felkel’s table is interesting because its structure is the same
as that suggested by Euler, although this was only a coincidence. Vega’s 1782 and 1797

13In addition, we should remark that the periodicity of 30, resulting from the elimination of multiples
of 2, 3, and 5, was also used by Schaffgotsch in his article on the extension of Brancker’s table [53].
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tables [51, 52] did not go beyond 102000, as did Lambert’s 1770 table [27], and Lam-
bert/Felkel’s table of 1798 [28]. It was only in 1811 that Chernac published his Cribrum
arithmeticum [10] with a full decomposition until one million.

After that, Burckhardt, Crelle, Dase, Glaisher and others filled the next millions [8,
11, 12, 13, 19, 20, 21].

Schenmark’s table is not the only table of factors only in manuscript form, and we
hope that the still extant ones will someday be digitized or reconstructed for a better
comparison between all these endeavours.
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