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1 Tables of squares
One of the earliest table of squares is that published in 1592 by Giovanni Antonio Magini
(1555–1617) [15]. Tables of squares such as Magini’s usually only went up to 10000. For
instance, Guldin’s table published in 1635 [7] gave the squares and cubes until 9999. Pell
also published a table of the first 10000 squares in 1672 [17].

The first large table of squares was that of Ludolf, his Tetragonometria tabularia,
published in 1690 [12]. Ludolf’s table gave all squares from 1 to 100000. Kulik’s table,
published in 1848 [11], has exactly the same range, but is much more compact, and also
gives the cubes.

Tables of squares are useful for finding squares and square roots, but they also have
other applications. For instance, Gergonne noted that with a table of squares and cubes,
it is possible with a few simple equalities, to compute the products of two, three, four,
five, . . . , numbers [4]. Other tables, such as those of triangular numbers [3], can also be
used for such applications.

2 Ludolf (1649–1711)
Johann-Hiob Ludolf was a German mathematician, born in Erfurt on 27 February 1649,
and deceased in the same place on 5 February 1711. He was a son of Konrad Ludolf [14,
c. 980–981], [9, c. 2575–2576], [26], [23].

Konrad Ludolf’s brother was the German orientalist Hiob II. Ludolf (1624–1704). In
the 1650s, Hiob II. Ludolf started to study Ethiopian and published the first Amharic
grammar. He was also in correspondence with Leibniz.

In 1683, Johann-Hiob Ludolf became professor of mathematics in Erfurt. At the end
of the 17th century, he suggested a change in the Gregorian calendar [13], which would
have followed a cycle of 96 years and made the computation of Easter easier, but his
proposal was not followed.

Johann-Hiob Ludolf also introduced the first lottery in Germany in the 1690s, as a
way to fight poverty, and worked on the quadrature of the circle.

3 Ludolf’s table of squares (1690)
In 1690, Ludolf published his Tetragonometria tabularia [12] which was reprinted in 1709
and 1712. Ludolf’s table gives the squares of all integers from 0 to 99999. It may have
been inspired by earlier tables, such as those of Magini [15].

In the introduction to his table, Ludolf gives a number of applications. In particular,
in chapter 5, Ludolf explains how to use his table for multiplications. On page 50, he
gives the following example to multiply 89013 by 479:

• compute the sum (summa): 89492

• compute the dimidium: 44746=89492/2 whose square is 2002204516

• subtract 44746 to the multiplicand: 89013-44746=44267,
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• the square of the latter is 1959567289,

• and the difference of the squares is 42637227 which is the sought product.

In other words, in order to compute a · b, Ludolf computes (a + b)/2, c = (a+b)2

4
,

(a− b)/2, d = (a−b)2

4
, and e = c−d = a · b, which is in fact the method of quarter-squares,

but for which the first table was only published in 1817 [27].
Ludolf distinguishes several cases, taking into account the parity of the intermediate

results.
Ludolf’s table spans 415 pages and gives the squares in full, except that a prefix is

sometimes omitted. More exactly, Ludolf always gives the last six digits, but the number
of millions is only given at the beginning of a page, of a range, or when it changes. The
tables are mostly selfexplanatory. Each page comprises 39, 40 or 41 lines and 8 columns
(up to 1600) or 6 columns (after 1600). A given hundred spans two and a half pages, but
several hundreds are given in parallel.
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Figure 1: The title page of Ludolf’s Tetragonometria tabularia (1690). (source: Bay-
erische StaatsBibliothek digital)
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Figure 2: The title page of Ludolf’s Tetragonometria tabularia (1709). (source: Nieder-
sächsische Staats- und Universitätsbibliothek Göttingen)

6



Figure 3: The title page of Ludolf’s Tetragonometria tabularia (1712). (source: Göttinger
Digitalisierungszentrum)
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Figure 4: The first page of Ludolf’s table (1712). (source: Göttinger Digitalisierungszen-
trum)
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Figure 5: Another page of Ludolf’s table (1712). (source: Göttinger Digitalisierungszen-
trum)
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