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INSTRUMENT

Logarithm Tables: Their Evolution

From Napier and Biirgi to Briggs, Vega and Bradis, logarithm tables transformed laborious
multiplication and division into simpler operations.
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Page from John Napier’s A Description of the Admirable Table of Logarithms, with trigonometric and logarithmic data
for 35 degrees. The left column gives the minutes to add to the page’s angle, 35 degrees. The subsequent columns
give the sines of the angles and the absolute values of the natural logarithms of those sines - Source

A school pupil’s mathematical “prayer”: “The logarithm of a number b to base a is the exponent to
which the base a must be raised to obtain b.”

Logarithms have distinctive properties that account for their wide use both in simplifying laborious
practical calculations and in scientific research.

For example, their properties imply that instead of multiplying numbers with many digits, one need
only look up and add their logarithms, then use an antilogarithm table to exponentiate: find the
result from its logarithm. Division differs only in that the logarithms are subtracted.
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Logarithm tables

For more than three centuries, until the 19th century, logarithm tables were the principal means of
scientific and engineering calculation. In the 20th century they were displaced by slide rules,
arithmometers, and then calculators and computers.

The Scottish mathematician John Napier published the first logarithm tables in 1614 in A
Description of the Admirable Table of Logarithms (Latin Mirifici Logarithmorum Canonis
Descriptio). His central idea was to construct two sequences of numbers related so that, as one
increased in arithmetic progression, the other decreased in geometric progression. The product of
two numbers in the second sequence then depended simply on the sum of the corresponding
numbers in the first, allowing multiplication to be reduced to addition.

John Napier (1550-1617), inventor of logarithms. This portrait, dated 1616, was given to the University of Edinburgh
by his great-granddaughter, Baroness Margaret Napier, in 1686 - Source

Title page of John Napier’s A Description of the Admirable Table of Logarithms (Mirifici Logarithmorum Canonis
Descriptio), 1614, in which logarithm tables were first published - Source
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Because they served particular purposes, his tables contained logarithms of trigonometric
quantities. Napier did not introduce the concept of a logarithm’s base. His proposed term
“logarithm” became established in science, from Ancient Greek Adyog, “ratio”, and &p1udc,

“number”.

Johannes Kepler included an enthusiastic dedication to Napier in an astronomical handbook he
published in 1620. Logarithms enabled Kepler to complete relatively quickly his many years of work
compiling the Rudolphine Tables, which consolidated the success of heliocentric astronomy.

The Swiss mathematician Jost Biirgi published tables similar to Napier’s in 1620. They were the first
antilogarithm table. Tables at that time were compiled using the property that numbers in a
geometric progression have logarithms in an arithmetic progression. The cover of Biirgi’s collection

accordingly reads “Arithmetic and Geometric Progressions”.
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Jost Burgi (1552-1632), Swiss and German mathematician, astronomer, clockmaker and instrument maker. He
discovered logarithms independently of John Napier in 1588, but published his tables later - Source
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Cover of Blirgi’'s logarithm-table collection (1620). The inscription reads “Arithmetic and Geometric Progressions” -

Source
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In 1617 the Oxford mathematics professor Henry Briggs published (1624) Arithmetica logarithmica,
or Logarithmic Arithmetic, containing 8-digit common-logarithm tables for the first thousand
numbers, followed by 14-digit tables for numbers from 1 to 20000 and from 90000 to 100000.

Common logarithms are sometimes called Briggsian logarithms after him.
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Henry Briggs (1561-1630), English mathematician, professor of mathematics at Gresham College, London, and later
at Oxford University. Creator of the first common-logarithm tables - Source

1 Q,-.q.'

ARITHMETICA

LOGARITHMiEA

SIvE

LOGARITHMORVM
CHILIADES TA, PRO

numeris naturali fe us ab vnitate ad

HOS NVMIROS PRI\!V\
INVENIT CLARISSIMVS VIR lomANy

DEWVS NOBES. MSVRAM VITZA DEDIT
ET INCI\IH TANQVAM. PECVNIE,
LLA PRESTITVTA DIE,

L ONDINL
Excudbst GVLIELM VS
IONES 634

I Title page of Henry Briggs’ Logarithmic Arithmetic, 1624, containing common-logarithm tables - Source

The Dutch mathematician Adriaan Vlacq published a second edition of Briggs’ 10-digit tables in
1628, supplying the missing numbers from 20000 to 90000.

Of the many logarithm tables published by different authors in various countries, the most
widespread were the Austrian mathematician Georg Vega’s 7-digit tables of 1783: Logarithmic,
Trigonometric and Other Tables and Formulas, with Instructions for Use (German Logarithmische,
trigonometrische, und andere zum Gebrauche der Mathematik eingerichtete Tafeln und Formeln).
They went through more than 100 editions in 100 years.
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Georg Bartholomaus Vega (1754-1802), Austrian mathematician and artillery officer. His principal work concerned
numerical analysis. He is best known for publishing the classic collection of seven-digit logarithms (1783), repeatedly
reissued in many countries - Source

t bey Johann Thomas Bdlea von Trattnern ,
Xinigl. Hofbuchdrackera und Buchhidadiera,

Title page of Georg Vega’s Logarithmic, Trigonometric and Other Tables and Formulas, with Instructions for Use, 1783,
an example of a classic logarithm collection - Source

Common-logarithm tables exist with differing numbers of mantissa digits. The most widespread are
4-digit and 5-digit tables. Sometimes 7-digit tables are used; rarely, tables allowing logarithms to be
calculated to more digits are needed.

The first Russian-language logarithm tables appeared in 1703 with the involvement of L. F.
Magnitsky and A. D. Farquharson.

Vladimir Modestovich Bradis’ Four-Figure Mathematical Tables, repeatedly published from 1921
onwards, were used in educational institutions and engineering calculations that did not require
high precision. They contained 4-digit mantissas of common logarithms of numbers and
trigonometric functions, natural logarithms, and several other useful computational tools.
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Vladimir Modestovich Bradis (1890-1975), Soviet mathematics educator and author of Bradis’ Tables, used for
practical calculations - Source

Common logarithms

Tables of common logarithms were thus the most widespread. The common logarithm of an integer
power of 10 is an integer. The common logarithm of any number not equal to an integer power of 10
is fractional, and generally irrational.

The integer part of a logarithm is called its characteristic, and the fractional part its mantissa. For
example, 1g 253 = 2.4031: the characteristic is 2 and the mantissa 0.4031.

Since the common logarithms of N and 10&N, for integer k, differ only in their characteristics and
have identical mantissas, Ig 105N =k + Ig N, tables of common logarithms give only the mantissas of
logarithms of integers.

The characteristic of any positive number’s logarithm can be found exactly without tables. The
following rules are used.

1. For a number greater than 1, the characteristic is one less than the number of digits in its
integer part. For example, 1g 20 000 = 4.3010.

2. For a decimal fraction less than 1, the characteristic is the negative of the number of zeros
before the first nonzero digit in the fraction. For example, 1g 0.0002 = -4 + 0.3010. Thus
common logarithms of fractions are written as the sum of a positive mantissa and a negative
characteristic.

The mantissa is generally taken from tables, such as Bradis’ tables.
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Mantissas of common logarithms in Bradis’ tables - Source

One remarkable property should be used: moving a number’s decimal point any number of places to

the left or right leaves the mantissa of its common logarithm unchanged. Only the characteristic

changes.

Logarithm tables often include antilogarithm tables: numbers whose logarithms are the given

numbers.
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I Common antilogarithms in Bradis’ tables - Source

Besides logarithms of numbers, logarithm tables usually contain logarithms of trigonometric

quantities.

Further reading

1. Bradis, V. M. Four-Figure Mathematical Tables for Secondary School. — Moscow:

Prosveshcheniye, 1976. — 96 pp.
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