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Figure 1: Historical overview

Several tables obbarithms were published by Austrian mathematicians during the pdyitical
turbulent time around 1800rhe militarist and professor of mathematics Georg of Vega
calculated tables of logéinms for pupils, mathematiciarsstonomers, navigators, professors

and several mathematics fanciers who had to make exact calculations. His contemporary
Leopold of Unterberger published tables of logarithms too.

Vegads student | ghirawdth thei caladdtion 1of logaritipms and tread
his avn tables later. The tables tdgarithms of Johann Pasquich, a priest and friend of
Vegads, are not very well known.

In this pape short overview of the biographies®éorgof Vega (1754 1802) Leopold of
Unterberger (1734 1818) Ignaz Lindner (1777 1835)andJohann Pasquich (1753L829)

will be given. Furthermore, their tables of logarithms will be introduced and an insight into
the methods of calculation will be given.
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2 Georg ofVega

Figure 2: Jurij Vega - Matej Sternen, 1938University of Pittsburg, ZDA

2.1 Biography

During a politically turbulent time&SeorgVega was born in Zagorica (Slovenia) on March 23,
1754.

Figure3: Ve g a 6 s Dbii picturh pausamaren, 2014

Queen Maria Theraswas reigning since the year 1740 and the oppositidghetd’russian
King Frederik Il was her most difficult task.

In 1780Vegaentered the artilleryand was awarded the lectureship of mathematics in the
academy for artilleryn Vienna. One year later he got his first military degree.



At that time, the Academy fohrtillery did not have any good mathematical textbooks and
therefore Vega wrote his firfibok for his studetls. Moreover he thought thahdvancements

in the artillery could only be achieved by deep mathematical knowledge. The first part of his
mathematicalectureswas published in the year 1782 in Vienna. One year later he published
his first tables of logarithms.

Together with his pupils Vega tried to write faultless tables and formulas. Moreover, an aim
was to keep the sellirgrice of his tables considerably low. He recalculated many tables and
compared them with the tables oftbllze Gardiner, Vlacqg and Rtisci. In the prologue he
promised to pay one ducat for every mistake.

In 1784 \ega was pronoted lieutenantand he published thesecond part of the
AMat hemati sche Vorl esungeni.

The "Bombardierkorps" wafounded in the year 1786. It included 4 companies and the
commanding officer was Leopold UnterbergeGeorgVega, who received a position as a
professor of mathematica/as verymuchadmired by his pupils and well known beyond the
army.

Politically, tha time was turbulenas well. Tsarina Catherink intended to dislodge the
Turks awayfrom Euiope and wanted to win Josephall a confederate. At first he hesitated
but after Russia had started a war in the year Bitria entered this war (17871792 one
year later.

Georg was expected to stay as a professor in Vienna, but he preferred to serve in the war to
test his theoretical knowledge in front of the enemies. During that war he continued his
mathematical work and aitnes® testimony reportethat Georg was calculating logarithms

while cannonballs were flying above his held1792the War of theFirst Coalition (17927

1797) started. One year latéegawas promotednajor. In the same year he published the
"logarithmischtrigonometrisches Hatbuch"in Leipzig.

He became a ember of the Academy ofcinces in Erfurt. During this war Vega sometimes
traveled to Vienna and wrote his third book of logarithms. In 1794 he stayed in Stuttgart for
two montls and probably became acquainted w&bhilletd ircle. In the same year he
became a writing member of the Royal British Society of Sciences in Gottingen and his
"Thesaurus logarithmorum completus ex arithmetica logarithmica et ex trigonometria" was
published in Leipzig.

This book was wrign for astronomers, navigators, professors, and all mathematics fanciers
who had to make exact calculations.

During the War of the First Coalitionvega noticed that guns wouldtg®more power and a
longer rangef they were adjusted and set up accordimghte rules of mathematics. For this
excellent performance Vega got an attestation from Leopold Unterberger. After mid
September 180Q2/ega was missing and on September 26, 1802 his dead body was found in
the Danube. There were vaun® opinions about hisedth which rangd from murder to
suicide.
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Onpage XI X in the preface in Vegabs Itegarith
first part of his lecturegp 4127 425)we can find the follomg example which gives an
insightintoVegaés met hod of <calculating the | ogari
Theexample shows the 10b+x) expressed by an infiniiowerseries:

log (1+x) = Ax + BX2 + Cx3 + Dx* +

and similar

log (1+y) = Ay + By? + Cy3 + Dy* + ... .

A, B, C,é are unknown constants and to compute them we set:

(1+xP=1+y

and due to the logarithms rules

2log(1+x)=log (1 +Y).

If we substitute this in the series abaveesults in:

OAX + 2B + 203 + 2D + .= Ay + By2 + Cy3 + Dy + ... .



From(1 + x)2 =1+2x+X2=1+ y we get for the powers oftlie expressions:
y =2x+ NG
y2 = 42 + 43 + X
y3= 8x3+ 1254 + 6X5+x6
y4: 164+ ...
If we substitee the powers of y above atake the differencave get:
0=(2A-2A) x + (A + 4B - 2B) x2 + (4B + 8C- 2C) x5 +
+ (B +12C+ 16D~ 2D) x* + (6C+ 32D+ 32E- 2E)x° + ... .

So all coefficients have the zroand these are the conditions that have to be fulfihed
solving the linear system we obtain:

2A-2A=0 A=A
A+4B-2B=0 -E%;A
1
4B +8C-2C=0 C=+§A
1
B+12C+16D-2D=0 D:-ZA
1
6C+ 32D+ 32E-2E=0 E=+§A.

log (1+x) is expressdby this series

_ 1, 2,1, .31, 24
—Ax-ZAx +3Ax -4Ax + ...

Some further steps are explainedre g a 6 s | a&didacti@lyeexcellenh way and the
necessargondition for convergence is mentioned as well

That isan algebraic calculation which doest i@ave anything to do with convergence at all.
So the notion of convergence of a sequence was floating achuitdy the 18 century. t
really came into focus properlin the 19" centurywhen Cauchy brought to minghat
convergemeantfor a sequence

On page 414ve find a remark about converge d the series and on page 416v®te that
we mustexpand 6 terms of the series to obt@maccuracy of 7 places.



2000 copies of tls work were sold and therefox&ga published aecondedition. He wrote

the prolgue of this edition duringhe War of the First Coalitionn February 17971t was
impossible for him to find an editor for his books in Vienna and so he was forced to go
abroad. This was the reason faibpshing thesecondedition in Leipzig in 1797.

A lot of scientists praised this book. There was a notice in the "Allgemeinen Literaturzeitung"”

of Jena on February 17, 1798 ahd thathematician Kastner spoke very highlyhefse tables
in the "GottingerAnzeiger" of October 21, 1797.
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However, between the publishing of these two editions Vega published three other books.

The "Logarithmschtrigonometrisches Handbuckas written in German and Lafientitled
"Manuale logarithmico trigpnometricum matheseos etc."



Figure 6: Vega"Logarithmisch -trigonometrisches Handbuch"- 1800

This work contains common logarithms with index and 7 decimal places of the natural
numbers from 1 to 10000 and the logarithms of the trigonometric functions.

In the prologue the theory of logarithms is explained in detail in Latin and German. In
contrast to his first work Vega used fewer mathemafticahulas You can also find examples

of applications for the tableddore than80 editionswere printed of this booknd it was
translated into English, French, Italian, Dutch, and Russian. The latemeditere done by
Hulsse, Bremikeand Tietjen.

In the meantne the tables of Vlacq were outmint and a lot of people were looking for new
tables. Moreover, France changed all measures to decimal positions and the director of the
"Bureau du cadasttgot the order to make new tables.

Perhaps 70 to 80 mathematicians calculated the taimbers" with 25 decimal places and
their logarithms with 14 decimal places. The logarithms of the natural numbers from 1 to
10000 were calculatedith 19 decimal faces and the numbeo$ 10000 to 200000 with 14
decimal places.

These tables would haveeded 200 pages and due tbe devaluation of banknotes they
could never be printed. And so Vega's third tables were published aipaopriatdime in
1794.
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This book was published for astromers, navigators, professoend all lovers of
mathematics who had to make exact calculations.

This work is based on Vlacg's "Arithmetica logarithmica lsgarithmorum chiliades centum

(1628)0 and "Trigonometria artificialdis
new tables. Together with mathematicians from the artillery corps in Vienna he verified the
printed book. One of those mathematisavas Ignaz Lindner.
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Herewe can find the common logarithms of the natural numbers from 1 t®@Q01with ten
decimal places together with the index. In thelggue many examples agezenhow to find
the logarithm of a number.

On the first page there are the logarithms of the trigonometric functions for the range of 2
degrees with an interval of 1 second. The values of the further angles of the first quadrant are

8



