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1 Peters’s tables of 7-place logarithms (1940)
Johann Theodor Peters (1869–1941) was a German astronomer and computer of mathe-
matical and astronomical tables. In 1910 and 1911, together with Julius Bauschinger, he
published the first widely available 8-place table of logarithms [17]. This work was the
basis of many later tables, most of which have been reconstructed by us.1

The 8-place table was itself based on a 12-place manuscript table, which was again
used by Peters in the preparation of a new 7-place table of logarithms of trigonometrical
functions for every second of the quadrant published in 1911 [50].

In 1919 and 1922, Peters published a 10-place table of logarithms [56, 55, 59], and
6 and 7-place tables of logarithms of trigonometrical functions at 0◦.001 intervals in
1921 [57, 58].

The present table comprises two volumes and was published in 1940 [70]. Here we
describe only the first volume, together with its reconstruction. The second volume,
covering the logarithms of trigonometrical functions, is described separately [99]. These
two volumes were derived from the earlier 10-place tables [10].

2 Description of the tables
The first volume published in 1940 contains the logarithms of the integers from 1 to 1000
and from 10000 to 100000, the antilogarithms from 00000 to 100000, and finally addition
(A) and subtraction (S) logarithms, all to seven places.

These two volumes of Peters’s tables were reviewed by Archibald [10].

2.1 Logarithms

There are many tables of logarithms, and we direct the reader to the introduction of
Bauschinger and Peters’s 8-place table [17] for some references, or to other reconstructions
found on LOCOMAT (locomat.loria.fr) for more comprehensive lists.

The main 7-place table of logarithms is that published by Edward Sang in 1871 [109].
It gave the logarithms of all numbers from 20000 to 200000. Its range is therefore more
extensive than that of Peters’s table.

Peters’s table was derived from the earlier 10-place tables published in 1922 [59].
Only 99 numbers could not readily be abridged. For 96 of these numbers, the correct
abridgement was obtained using the 12-place manuscript table. That table gave the
logarithms of numbers with at most one unit of error on the 12th place. The three
remaining numbers were recomputed using well known methods. Peters mentions the
following series

log x =
1

2
log(x+ 1) +

1

2
log(x− 1) +M

(
1

2x2 − 1
+

1

3(2x2 − 1)
+ · · ·

)
(1)

but his words do not seem to mean that it was used, or that only this formula was used
for the three remaining numbers.

1For more information on Peters’s tables, we refer the reader to our summary [107].
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Incidentally, it is noteworthy that this series was used 150 years before for part of the
computation of the Tables du cadastre [85], to which we direct the reader for a proof of
the formula.

The new 7-place table should, according to Peters, not be wrong by more than half a
unit of the seventh place.

2.2 Antilogarithms

Extensive tables of antilogarithms have also been published before. We mention here
only the most important such tables. In 1742, Dodson [29] published 300 pages of tables
giving the antilogarithms from 0.00000 to 1.00000, to 11 places. In 1844 and 1849,
Shortrede published a 7-place table of antilogarithms [113] (with interval 0.00001), as did
Filipowski [31] in 1849 (also with an interval of 0.00001). Peters’s table of antilogarithms
is therefore identical in scope and accuracy to those of Shortrede and Filipowski.

Peters, however, did not borrow the values from Shortrede or Filipowski. Instead,
as the basis of his calculations, Peters used Prytz’s table of antilogarithms published in
1886 [77]. This table contains 15-place antilogarithms for mantissas from 000 to 999 at
unit intervals. Peters took a 12-place excerpt and using fourth differences, he interpolated
intermediate values, so that he had antilogarithms from 000 to 999 at intervals of 0.5 units
of the argument. This led to a 12-place table of antilogarithms from 00000 to 100000,
at intervals of 50. Then, 49 values were interpolated between two such antilogarithms,
so that a 12-place table of antilogarithms from 00000 to 100000, at intervals of 1, was
produced. The errors in this table are always less than 0.502 units of the seventh place.
By comparison with Shortrede’s table (probably the one published in 1844 [113], but
Peters mentions a non-existing edition from 1854), the error on the seventh place could
be made no larger than 0.5 units of the seventh place.

In the preface of his work, Peters gives a number of reasons why tables of antiloga-
rithms are more useful than tables of logarithms.

2.3 Addition and subtraction logarithms

Addition and subtraction logarithms were first introduced by Leonelli in 1803 [46], pop-
ularized by Gauss [34], and there have been a number of large tables of such loga-
rithms [47, 121, 18, 128, 114, 127]. A table which appeared just before Peters’s was
Cohn’s 6-place table [24, 30].

These logarithms are sometimes called “Gaussian logarithms.” Summaries of these
logarithms are given by Glaisher [36], Archibald [8], Kühn [44] and others.

The idea of these logarithms is merely to introduce two functions A and S such that

log(a+ b) = log a+ A(log a, log b) (2)
log(a− b) = log a− S(log a, log b) (3)

It is easy to derive expressions of these two functions, setting D = log a− log b. The
functions A and S actually depend only on D, and we have

A(D) = log(1 + 10−D) (4)
S(D) = − log(1− 10−D) (5)
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In other words, given the logarithms of two numbers a and b, we can find the log-
arithms of their sum and difference using the intermediate functions A and S. These
functions are the addition and subtraction logarithms. These logarithms were useful in a
number of applications, in particular in navigation where spherical trigonomety formulæ
involve additions and subtractions [27].

Compared with the above formulæ, Peters’s tables for subtraction logarithms exhibit
a further refinement, in that S(S(x)) = x, and therefore S(x) = S−1(x), which means
that Peters could only give part of the table of S. This is why the argument of S goes
from D = 0.3 to D = 6.99, with values of S ranging from 0.3020624 to 0, but that
backwards, the same table will give the values of S for D ranging from 0.3020624 to 0.
Therefore, this table gives the values of S for D ranging from 0 to 6.99, exactly the same
range as the table for addition logarithms. In using subtraction logarithms, one has to
find out if one is using the table from the argument to the value, or conversely, depending
if D is greater or smaller than 0.3.

As a simple example demonstrating the use of these tables, consider a = 3.01, b =
2.38, then log a = 0.4785665, log b = 0.3765770, D = 0.1019895, and the tables give
A(D) = 0.2530618 and S(D) = 0.6792 (obtained by looking up the value of D in the
values of S as described above, here without interpolation), from which we obtain:

log(a+ b) = log a+ 0.2530618 = 0.4785665 + 0.2530618 = 0.7316283 (6)
log(a− b) = log a− 0.6792 = 0.7994− 1 (7)

We can check that these logarithms lead to values of a + b and a − b which are 5.390
and 6.301/10 = 0.6301, nearly the values we started with. This example incidentally
highlights that the purpose of the addition and subtraction logarithms is not to compute
a + b or a − b, which does not benefit from logarithms, but only to compute log(a + b)
and log(a− b) which may be useful in other computations.

One should be aware that there have been different definitions of these logarithms.
For instance Wittstein [127] defines functions A′ and S ′ such that log(a+ b) = log b+A′

and log(a− b) = log b + S ′, and A′ and S ′ are not the same functions as Peters’s A and
S:

A′(D) = log(1 + 10D) (8)
S ′(D) = log(10D − 1) (9)

But the purpose of these functions remains the same.
Peters’s tables of addition and subtraction logarithms are based on the fundamental

tables published in 1922 by Andoyer [4]. These tables gave 16-place values of A and S,
and Peters used them to develop 10-place tables, whose error on the seventh place was
less than 0.502. This 10-place table was computed by interpolation, the details being
given in Peters’s introduction, and being similar to other interpolations performed by
Peters. Eventually, a number of values had to be recomputed, in order to ensure that the
error on the final table was no larger than 0.5 units of the seventh place.

Archibald mentions that Peters had completed an 8-place table of addition and sub-
traction logarithms [8, p. 114], but we do not know if that table is the result of a parallel
project, also based on Andoyer’s 16-place tables.
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2.4 Structure and supplementary material

Except for the first four pages of tables, each page of tables contains interpolation tables
at the bottom, corresponding to the differences occurring on the page. Differences are
given in the rightmost column, but these are only the differences between the last value
of a line and the first value of the next one. The range of these differences may differ
from those given in the lower part of the pages, in particular because there may be
larger or smaller differences between the first and second values of a page, or between the
penultimate and last values of a page. There are also a number of cases where there was
not sufficient room to give all possible differences, and the ranges are then not continuous.

The first volume is supplemented by a collection of formulæ and constants, series,
plane and spherical trigonometry, etc.
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Figure 1: Cover of Peters’s table.
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Figure 2: Excerpt of Peters’s table.
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Figure 3: Excerpt of Peters’s table.
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Figure 4: Excerpt of Peters’s table.
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Figure 5: Excerpt of Peters’s table.
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