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Notes on John Napier and the book

John Napier was born into a leading, prominent family of Scottish lairds (wealthy landowners). The family
surname is seen in early documents as Napeir, Nepair, Nepeir, Neper, Napare, Naper, Naipper and the present-day
Napier. Little is known about John Napier’s childhood and youth. He enrolled at St. Andrews University at the
age of thirteen, but there is no record that he ever graduated. Napier later wrote that his fervent interest in theology
was kindled at St. Andrews. It is probable that he left St. Andrews to study in Europe, and it must have been there
that he acquired his knowledge of higher mathematics and his taste for classical literature.

In 1572, just about the time of his marriage, Napier received title to the family estates. When time permitted
from the daily running of his estates, John Napier played an active role in the Scottish Protestant reform movement.
What time he had left he used to study mathematics. He is best known today for his invention of logarithms, but
in his own time he was best known for his religious commentaries.

Napier’s first book on logarithms was one of the most influential mathematical books ever published. It
introduced the world to the concept of logarithms and their use. By simplifying arduous calculation, that is, by
reducing multiplication and division to addition and subtraction, logarithms became the fundamental principle
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behind most of the methods of, and aides to, computation prior to the invention of the electronic computer. They
also proved to be a fundamental component of many mathematical systems.

After Napier had published the description (see Napier, John; Mirifici logarithmorum canonis descriptio,
1614) and the table of his logarithms, his intention was to publish a book describing how they had been calculated.
He died before he could complete the task, but his son Robert Napier completed and published it in 1619. Napier’s
1614 publication is always referred to as the Descriptio, and the 1619 volume as the Constructio.

While the Descriptio was reprinted many times, the Constructio, lacking any tables of logarithms, was of
interest only to mathematicians and table makers and thus had far less attention paid to it. The Descriptio was
translated into other languages almost as soon as it appeared, while the Constructio had to wait until 1889 before
an English version was produced (see Napier, John [William Rae Macdonald, translator]; The construction of the
wonderful canon of logarithms..., 1889). The notes on individual pages presented here are based largely on the
English translation by Macdonald.

A detailed description of Napier’s methods of calculating logarithms can be found in the paper: Carslaw, H.
S., “The discovery of logarithms by Napier,” Mathematical Gazette, Vol. VIII, 1915-1916, pp. 76-84, 115-119.

This work was issued in a confusing manner. It contains a collective title page very similar to that of the
Descriptio (but without any Descriptio text) followed by the title page of the Constructio.

Notes on the old forms of trigonometric functions

At the time of this publication, trigonometric values (chords, secants, sines, versed sines (cosines), tangents,
half tangents and so on) were not usually defined as they are today (in which the functions, such as the sine, are
ratios of the length of two sides of a triangle).

The above figure shows a circle and an angle (¢) marked off along thce circumference. With respect to the
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given radius, the various trigonometric functions were defined as the lengths of specific lines, for example:

* chord of ¢ was the length of the line BD,

* sine of ¢ was the length of the line BE,

» versed sine of ¢ was the length of the line DE,

* tangent of ¢ was the length of the line DC,

* half tangent of ¢ was the length of the line AF (the half tangent is really the tangent of half the angle),
and

* secant of ¢ was the length of the line AC

General notes on the condition of older books

Books as old as this usually suffer from some problems just because of the wear they have been subjected
to over the many years of their existence. One usually noticeable condition item is known as browning or foxing
of the paper - usually brown or yellow areas due to the chemical action of a micro-organism on the paper. This
can vary dramatically from page to page, often depending on such variables as the contents of the paper used, the
composition of the ink used by the printer, and the dampness (or lack of) that the work has been exposed to over
the years. Where these images were badly foxed, some slight manipulation of the intensity of the colors has been
done to ease the reading of the foxed page. Any other notable condition problem will be commented upon near
the image concerned.

Use of these notes and images

This file has been made available by the generosity of Erwin Tomash and the Tomash Library. It is free for
use by any interested individual, providing that no commercial use is made of its contents and any non commercial
use acknowledges the source. The notes and illustrations have been produced by Erwin Tomash and Michael R.

Williams, both of whom beg forgiveness for any errors that they might have made.

© 2009 by Erwin Tomash and Michael R. Williams. All rights reserved.
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The front cover, spine and rear cover of this volume. The binding dates from the 18th century.
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This volume is a sammelband (the binding together of different works into one volume) of three works that are
listed on the recto of the free endpaper. Only the work by Napier (Constructio) in included in this file.
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The verso of the free endpaper.
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[LOGARITHMO.

RVM CANONIS /
DESCRIPTIO,

jufque ufiss,in utraque Trigonome-
trias vt etiam in omni L?gij}im Ma-
thematica,amplifsimi,facillimi,
¢ expeditffims explicatio,
ACCESSERVNT OPERA POSTHVMA;

Y Primd, Mirifici ipfius canonis conftrucio, & Logarith-
|  morum ad naturales ipforum numeros habitudines.

ecundd, Appendix de alia, eique praftantiore Loga-
rithmorum (pecie conftruenda.
Testid,Propofitiones quzdam eminentifsima,ad Trian.
gula fpharica mird facilicate refolvenda.

Autore ac Inventore IoANNE N EPERO,
Barone Merchiftonii, &c. Scoto,

EDINBVRG!,
Excvpesar Anxbreas Harr.
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Y i e i 1
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While this title page appears to be that of the Descriptio, it is actually the collective title page mentioned in the
introductory notes.
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The verso of the collected title page.
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IF P 1
LOGARITHMORVM -
CANONIS CON.-
S T RYC“F 1 0

Et corum ad naturales ipforum numeros habitudines;

VNA CcVM
Appendice s, de alii ciques preflantiores Loga-
Yithmorum [pecie condenda, ;

‘QVIBVS ACCESSERE :
Propofitioncs ad triangulafpharica faciliore calculo refolvendas
Un# cum Annotarionibus aliquot doitiffimi D, Hem r1c 1
B R Y G G 1 1, cas & memoratam appendicem.

Authore & Inventore Joamst Neper®, Barone
Merchiftonii 4 &c, Scoto.

EDINBVREI,
- Excudebat Anpreas Harr.
: _Axvo Domint 1610,

The title page of this volume: Construction of the wonderful table of logarithms; and their relation to their natural
numbers; with an appendix on the making of another and better type of logarithm. In addition to which are
propositions for solving spherical triangles. Together with notes by Henry Briggs. By the author and inventor John
Napier, Baron of Merchiston, etc. a Scot. Printed by Andrew Hart, Edinburgh, 1619.
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LECTORI MATHESEOS
STVDIOSO '
S. '

N 1 & aliquot annos(Lector Philomathes ) Mi-
y 7ifici Logarithmorum Canonis vfum, memorie
7, [emper colendie parens publici Iurés fecerat, ejus
vero [yntaxin ac creandi methodum, vt ip[e mo-
INS& X mwit Pag. 7%, ¢ vitima Logarithmorum, certo
confilio Typis committcre noluit; doncc :mjuam ¢ffereorum qui
in hoc doitrine genmere ver[ati funt de Zoc Canone Indicium ac
cenfuraexploratum habuiffes. Mihicuera,poft ipfius ex hic vita
commigrationem certis tecmeriis conflat, Methematicarum difei.
plinarnm peritifsimos novum hoc Inventum plurimi facere, ¢
nihil iis gratius acciderepoffe . quam i Mirifici hujus (anonss
conftructio, ant ea [alsem, qua ipfi aliquid lucis afferre pofsint,
publica viilitatis gratiainlucem prodeant, Quamwisigitur mi.
bi probe per(pectum it ipfum anthorem huic opufculo extremam
manum non impofuifle s feci tamen quantum in me fuit, vt ho-
rum honcflifsimo defiderio ﬁri:ﬁeret,eammquc [tudiis prafertim
qui imbecilliores [t & in ip(o limine harere falent,hacin par-
te confuleretnr.  Nec dubito , quin hoc apus pofthumum mul-
10 perfectins ac elimatins in lucem prodiiffet, [i ipfi authori patri
chari[simo (in quo.cx optimorum hominum [ententii,inter alia
praclara hoc eximii eminebat, res difficillimas methodo certa ¢

Az facili

Robert Napier writes a preface. It reminds readers that his Father had published his book on logarithms several
years earlier and, in it, he mentioned that he would write another explaining how they were calculated if the
mathematicians thought them worthy of his efforts. Robert indicated that his father died before finishing this book
and he has taken up the task of completing and publishing it. It seemed reasonable to add to Napier’s work an
appendix explaining a new kind of logarithm that he had mentioned in the introduction to his book Rabdologiae
(the logarithms that he and Briggs had agreed were better - those to base 10). He has also included an appendix by
Henry Briggs that comments on the new logarithms and the rules Napier had set down for solving trigonometric
problems in spherical triangles.
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Ap LEecrtor:ewm :
facili,quam paucifsimis expedire) Deus longiorem vite vfuram
concefsiffet, Habes igitur (Lcétor benevole) 1n hoc libello doctyi-
nam confiructionis Logarithmorwm:(quos hic numcros artificia.
les appellatshhunc enim tractatis,ante inventam Logarithmorum
vocem,apud [e per aliquot annos confcriptum habuerat) copiofif-
fime explicatams in qua corum natura, [ymptomata ac varie ad
naturales eornm numeros babitudines per(picué demonflrantur,,
Vifum eft etiam ipfi [yntaxi [ubnectere Appendicem quandam de
alia Logarithmorum [pecie multo preftantiore condenda, (cujus,.
ip[e Inventor in Epiftola Rabdologi fue )pmﬁxa meminit) ¢
an qua Logarithmus vnitatis eft o. Hanc loco vltimo vlitimus
ejuslabor excipit,adviteriorem T rigonometric fus Logarithmi-
ca perfectionem fpectanssnempe propofitioncs quedam eminentif-
fima,in T riangmhis @b@n‘dx- non quadrantalibys refolvendis,
y ue_ eorums in quadrantalia ams rectanguln divifione ¢
ﬂ]ue cafumm obfervatione : quas quidém Propofitiones in ordi.
nem vedigere, ¢ ordine dimonfirare flatuerat, mifi nobis morte
praproperi praveptus fuiffes. Lucwbrationes etiam aliguot, Ma-~
thematici excellentifsimi D.Henriei Briggii publici apud Lon-
dinenfes Profe/foris,in memoratas Propofitiones,c novam hane:
Logarithmorum [peciem, Typis mandari curavimus g qui novi
bhiujus Canonis [upputandi laborem gravifrimum, pro fingulari
amicitidque illi cum Patre meo L. M. intercefsit,animo liben.
2ifsimo in (¢ [ufcepitscreandi methodo, & vfuum explanatione_
Inventori reliétis, Nunc autem ipfo ex hac vita evocato,totius.
negotii onus doctifsimi Briggii hwmeris incumbere, & Sparta
bac ornanda illi [orte qm:da’m obtigi(fe videtur. H {'{'ce interim
(Leitor) laboribus quibnfcungne frucre, & probumanitate. tna:
boni confulite, Vale.

RosErRTYs NEPERVSs, R
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MIRIFICI LOGARITH-
M ORUM CJ'J\QO‘J\CIS
CONSTRVCTIOs (QV1
ET TABVLA ARTIFICIALILS

ab autore deinceps appellatur)
eorumque ad naturales ipfo-

rum numeros habi-
tudines,.

POSITIO PRIMA..

H & ¢ meritd minima dicitur,quia Tabulam finuum:

volumine non exfuperat: facillima; quia per eam
omnes multiplicationes, divifiones, extra&ione que ra-
dicum graviores evitantur:(olis enim & perpaucis facil--
limifque additionibus, fubftra&ionibus, & bipartitios
nibus omnes generaliter figuras motufque metitur,

 Hac ¢ numeris proportione continni- progredientibus excer-.

Plf ure
Pol. 2. Continwarum progrefiionum, alia Arithmesica que per
g aqualia:

Napier’s work consists of 59 propositions which describe everything from a logarithm table to its final

construction.

Proposition 1: A table of logarithms (Napier refers it as a table of “artificial numbers” as this was the term he first
used to describe them) is small, but with it one can do multiplication, division, and extraction of roots.
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6 MIRIFICTI LOGARITHM,

equaliaintervalla prafredxmr:_ «Alia Geometrica,que per ina~
qualia & proportionalster crefcentia, ant deficientia incedit,
. Arithmetica progreflio, ut 1,2, 3,4,5, 6, 75 &c.
v vel2,4,6,8,10,12,14,16,&C. Geometrica verd,
© o uti1,2,4,8,16,32,64,8c. vel 243,81,87,943, 1.
o In progrefsionibus requiritur accuratio, & operis facilitas.
3¢ dccuratio fit, pro fundamento numeros majores accipiendo:
majores autem numeri ex minoribus facillime fiunt adjectis cy
phris. ' :

Vt pro 100000, quem rudiores finum maximum fa-
ciunt, eruditiores ponunt 10000000, qud melils om-
nium finuum difcrimen exprimatur. Vnde & eodem
nos pro finutoro & maximo proportionalium Geome-
tricorum utimur.

4. In T abulis computandss etiam ex numerss majoribus maximi
flant,interpofita periodo inter numernm ipfum & cyphras adje-
71 e
Vt ex 10000000, n0s initio computationis facimus
10000000.0000000, ne minutifsimus error frequenti
multiplicatione in immenfum crefceret.

L In numerss perviodo fic in (¢ distinélis , quicquid post perio-

dum notatur fraitio cit , cujus denominator eft vnitas cum tot
cyphris poft [e, quot [unt fizure poft periodum. .

Vt 10000000.04 valet idem, quod 10000000 -2,

Item 25.803, idem quod 2522, Item 9999908,

oooso21 , idem valet quod 9999998 —22, & fic de

cateris.

E Tabulis jam computatis, rejici poffunt fractiones post pe-

 yiodum locate, ab[que ullo [enfibili errore. 1n magnis enim no-

[iris numcris error infenfibilis, & quafi nullus habetur , qui vai-

zatem non ex[uperas. )

Vt completd Tabuld pro 9987643.8213051 ,fqus.

unt

Proposition 2: Progressions of numbers of are two types: arithmetic and geometric. Arithmetic progressions are
ones with equal intervals between entries (e.g., 1, 2, 3... or 2, 4, 6,...) while geometric progressions are those with
increasing or decreasing intervals (a constant being used as a multiplier) (e.g., 1,2,4,8,... or 243, 81,27, 9, 3, 1).

Propositions 2 - 6: If you start with a big number as the radius of the defining circle, your table of sines will
be more accurate than if you start with a smaller number. You can use decimal fractions to add more digits (#5
describes decimal fractions which were then a quite new concept). After calculating the table you can remove any
decimal fractional digits as the error made in so doing is negligible.
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"«Cavownls Cowxsrrvcrio, 7

funt 9987643 2usst, accipi poffunt hi 9987643 ablque
fenfibili errore.

7. Eft praterea alia accurationss formula; quums [Cilicet quana
titas ignota, [eunumero inexplicabilis, inter terminos nwmera-
les pluribus vnitatibus non differentes includitur.

Vt pofitd Diametro circuli partium 497; quia neflci-
tur pracifé quot partium fit ambitus, ideo eruditiores
ex Archimedis fententid, eum inter terminos 1562, &
1561 incluferunt. Item ficoftarum quadrati quzlibet
fit partium 1000 , erit diagonalis radix quadrata nu-
meri 2000000; quz cum {it numero inexplicabilis,ided
per extra&ionem radicis quadratz quzruntur ejus
termini, fcilicet 1415 terminus major , & 1414 ter-
minus minor, vel 1414 % major, & 1414 2 mi-

nor: videlicet quanto minor terminorum differentia fit,

tanto major accuratio, '

Vice ipfarum quantitatum ignotarum, termini earum [unt
addends, (ubftrahendi, multiplicandi,ant dividendsi prout opus
werit.

8«"  Adduntur bini alicuins quantitatis termini ad binos termi.
nos alterius , quum minor illins minori huins, & maior illius
maiori huins additur.

Vt {it linea b
a b cyinduas 4 1 ¢
qllﬁ.i'l[ll'iltCS d
by & b ¢ divila;fit a & mter terminos 123.5 majorem,
& 123.2 minorem : fitque 6 ¢ inter terminos 43.2
majorem, & 43.1 minorem. Additis ergo majore ad
majorem, & minore ad minorem, fiet tota quantitas 4 ¢

Inter termines 166.7 & 166.3.

9.  Muliiplicantur bini alicuins quantitatis termini per binos
verminos alterins, quum minor illius in minorem huins, & ma-
107 illives in maiorem buins ducitur.

nil A 4 Vt

Proposition 7: If a number is unknowable (e.g. a repeating decimal like the square root of 2) then you can assign
a lower bound (/) and an upper bound () and perform the operations on these bounds rather than on the number
itself.

Proposition 8: If doing an addition with two numbers (A and B) that have lower and upper bounds A/, Au, B/, Bu,
then the result will be between A/ + B/ and Au + Bu.

Proposition 9: If multiplying two numbers with bounds, the result will be between A/ x B/ and Au x Bu
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B3 Mirterrct LoGgamrrrTum.

4. ¢ Vt fit altera quantitas « 6,que it inter
terminos 10.502 majorem, & 10,500 mi-
norem ; altera verd 4 ¢, quz fit inter ter-
minos 3.216 majorem, & 3.215 mino-
rem. Vnde dultis 10.502 inf 3,216, &
b 4 10.500 in 3.215, provenient termini

T 33:774432, & 33.757500; inter quos
eritarea 4 b ¢ d.

10. Te{mmarym [ubfiractio fit, terminmm maiorem minoris
quantitatis & minore maioris , Cr minorem minoris & maiore
majoris auferendo.. e :

Vt inf{chemate prinmo, fiex terminis « ¢, qui funt
166.7 & 166.3, fubduxeris terminos & ¢, qui funt 43.2
& 43.1, fient 123.6 & 123,1 pro terminis « 4; & non
123.5 & 123.2. Nam licet etiam horum additio ad
43.2 & 43.1, producebat 166.7 & 166.3, (per o&a~
vam) non tamen ¢ converfo fequetur,quin aliquid pof-
fitefle inter 166.7 & 166.3,ex quo {i fubftraxeris ali-
quid quod fit inter 43.2 & 43.1,remaneretid quod non
fit inter 3123.5 & 123.2: verum non effe id inter termi-
nos 123.6 & 123.1 eft impoflibile.

1. Divifio fit, partiendo terminum maiorem dividendi per mis
norem diviforis, & minorem dividends per masorem diviforis,

Vtin pracedente figura, quadratum # b ¢ d inter ter-

‘mInos 33.774432 & 33.757500 conftitutum divida-

tur per terminos « ¢, qui funt 3.216 & 3.215 , prove-

_nient 10,5051 & 10.496%% pro terminis « b;& non

Jus

10,502 & 10.500, eddem ratione,quam in fubftra&io-
re diximus. '

1. Rudes terminorum fraitiones delende [unt additavnitate ad
terminum maiorem.

vt pm‘tcrmini§ « b prazcedentibus, {cilicet 10,50 S
& 10,4962 capiantur 10.506 & 10.496.

Hadle.

Proposition 10: Subtraction of two bounded numbers will yield a result between (assuming A < B) B/ - Au and
Bu - Al

Proposition 11: In division the bounds for A/B will be between Au/B/ and Al//Bu

Proposition 12: In limits, the fractional parts of both the lower and upper limits may be removed if 1 is added to
the upper limit.
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CaxonNtis CoNsSTRVCTIO. o

Haltenus de accurationeo, [equitur de facilitate operis.
. Ommnis progrefSionis Arithmesice facilis eft conflructio, Geome-
1¥ice autem non omnis. :
Patet hoc,fiquidem additione & fubftra&ione fit facil-
limé Arithmetica progrefsio: geometrica verd, difficil-
limis multiplicationibus,divifionibus, & radicum extra-
&ionibus continuatur.

Sole Geometrice ille progrefsiones facile continuantur,quse

per [ubfbractionem facilis partis numeri 4 numero toto orINTINY s

14.  Partes mumerifaciles dicimus, partes quaflibet cujus denomi-

nationes unitate ¢ cyphris quotcungue notantur habentur an-

tem he partes, rejiciendo tot figuras wltimas principalis numeri,
quot [unt cyphra in denominatore. _

Vt partes decima, centefima, rr_ulleﬁtpa, 10000°,
100000°, 1000000*, 10000000, faciles dlcuntuz:, quia
cujuflibet numeri decima pars habetur delendo ¢jus ul-
timam figuram; centefima duas ultimas, millefima tres
ultimas figuras, & ficde cateris, femper delendotot fi-
guras ultimas quot {funt cyphrz in denominatione par-
tis. Vedecima pars hujus 99321 eft 9932,¢us autem
centefimacft 993, millefima 99, &c.

«Mediocriter etiam facile habentur partes dimidia, vigefi-
ma, ducentefima, ¢ alie per binarium ¢ cyphras denominata,
rejiciendo ot figuras vltimas principalis numeri, quot funt cy-

phre in denominatore, & religuum bipartiendo,
Vt numeri 9973218045 pars 2000 eft 4986609,

pars 20000" elt 498660.

L6 Hinc fequitnr, i finu toto [eptem cyphris ancto, ceterifque
inde ortis {am 10000000*™ partem ﬁ&&ﬁmxerz: , Continuart
poffunt quam facillime centum numerisn ea proportione Geome-
trica, que ¢ff inter finums totwm G [inum co minorem unitate,
[eilicet 10000000 & 99999995 hancque [eriem proportionas

linm primam T abulam nominamus.
B Vtex

13

lsl

Proposition 13: The construction of an arithmetic series is easy, geometrical series are not always easy.
Proposition 14: To find the tenth, hundredth, thousandth, etc. part of a number, simply remove the last 1, 2, 3, etc.
digits.

Proposition 15: A half, twentieth, two-hundredth, etc. part of a number is easily found by removing as many least
significant digits are there are zeros in the divisor and then dividing the remaining number by 2.

Proposition 16: A table (the “first table’’) of 100 numbers begins with 10,000,000.0000000 and subsequent entries
can be found by, at each stage, subtracting its 10,000,000 part (i.e., the first entry is 10,000,000; second entry is
that number minus 1 = 9,999,999; third entry is 9,999,999 minus 0.9999999 = 9999998.0000001, etc. as shown
on the next page. The last of the 100 entries should be 9,999,900.0004950.
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Prima Tubula,
10000000.0000000
1.0000000 Vt ex finu toto au&o {eptem cy-

9999999.0000000  phris ( majoris accurationis gratif)
9999999 fic 10000000.0000000 aufer 100-
9999998.0000001 00000 , fient 9999999.0000000 :
9999998 ex quibus aufer 9999999, fient
9999997:0000003  9999998.0000001 ; & fic profequa- -
9999997 ris ut a latere, donec centum creave-
9999996.0000006  ris proportionalia ,- quorum ulti-
mum ( fi reGé computaveris) erit
9999900,0004950.

pe ¢bja op
~UBnuIIuod

9999900.00049 50

'y T abula [ecunda progreditur & finu tot0 [ex cyphris aucto,
' per quingnaginta numsros alios deficientes proportionaliter, ea
proportione que facillima et , & quam proxima proportioni,
ug est inter frim:;m & vitimum prime T abule.

Secunda T abula. Vt primz Tabulz primum & vlti-
10000000.000000 mum f{unt 10000000.0000000, &
100.000000 9999900.0004950; in quorum pro-
9999900.000000 portione, difficile eft conftituere quin-

99.999000 quaginta proportionales numeros.
2999800.001000  lroxima itaque facilis proportio , eft
99.998000 100000 ad‘ 99999 ; quz_continuatur
fatis exa&¢ adjiciendo finui toti fex
9999700.003000  (ophras, & auferendo ab antecedente

99:227692 {fuam partem 100000°", vt fiat {ubfe-
9999600.006000  aneng ‘vt 3 latere vides: & hac Tabula
g prater primum qui eft finus totus,
= etiam quinquaginta contineat pro-
o2 portionales numeros , quorum vl-
2 timum ( ni erraveris ) rcperies effe

9995001,222927  9995001,322927.

Proposition 17: The second table is constructed much the same as the first, except there are only 6 positions to the
right of the decimal point in the starting number, there will be only 50 numbers in this table and the last number
must be as close as possible to the last entry in the first table. This can be done by subtracting the 100,000th part
of each entry to obtain the next. The last line on this page says that the final entry in the second table should
be 9995001.222927 (this is incorrect - it should have been 9995001.224804 - see the Macdonald translation
mentioned in the introductory notes for an extensive discussion of how this error propagated through all of
Napier’s logarithm tables).
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18,  TertiaTabula fexagintanovem columnis conftat, & in qua-
libet columna ponuntur numeri viginti ¢y vnus,progredientes
ea proportione que facillima eft & quam proximailli proportio-
ni que eft inter primum & vitimum [ecunde T abule.

Vnde hujus prima columna facillime habetur a finu tote
quinque cyphris aulto, &r & cateris inde ortis [uam 2000*™ par.
tem auferendo.

Prima Columna tertia Tabule,
10000000,00000
§000.0000 Vt quia inter 10000000.000000
9995000.00000 primum {ecundz tabulz,& 9995001,
4997.50000 222927 ejufdem vitimum, proportio
999000250000  Jifficilis eft progrefsionis; ideo in
4995.00125  proportione facilt 10000 ad 9995
— T (que illi propinqua fatis eft) confti-
9985007.49875 tuendi funt numeri viginti & vnus;
499350374 quorum vitimus (ni erraveris) erit
9980014.99501 9900473.57808. A quibus jam crea~
tis, rejici poteft vitima fingulorum fi-
gura ablque fenfibili errore, quo faci=
Inis ab iis alii pofted creentur. A

eibja 0¥

(=]
990047357808

15,  Driminumeri omninm columnarum, progrediuntnr a finu
toto quatnor cyphris anéto, ei proportione facillimi, ¢ proxi-
ma proportiont , que ¢ft inter primum ¢ Vitimum prime co.
lnmne.

Vt primz columnz pegimus & vitimus funt
10V00000.0000, & 9900473.5780: his proportio fa-
cillimamaximé propinquaeft 100 ad 99. A finu igitur
toto continuandi {unt 68 nueri in ratione 100 ad 99,
auferendo a quolibet corum {uam centefimam partem.

20, Eadem proportione, a prime columne numero lecundo, per
B.a omninin

Proposition 18: A third table is to be constructed of 69 columns. Each column contains 21 entries constructed
much like those in the first and second tables. The first column begins with 10,000,000,000.00000 (i.e., 5 digits
to the right of the decimal point) and subsequent numbers are found by subtracting the 2,000th of the previous

entry as shown.

Once the last entry has been found it should be recorded but then (in subsequent steps) you may disregard any of
the least significant digits so that your calculations will be easier.
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omninm columnarum [ecundos : & & tertio, per tertios : &
quarto, per quartos: & acateris refpective, per cateros fit pros

arefiio.
Vt ex antecedentis columna numero aliquo fir nume-
rus ejuldem ordinis in fequenti columna, fubftrahendo

fuam centefimam partem, numerofque hoc qui fequitur
ordine conftituendos

PROPORTIONALIA TERTIE TAnvyx,

Prima Columna,

I10000000,0000
9995000.0000

9485007.4987
9980014.9950°

g-bja Py

fo W)
9900473.5780

TertiaCol.
9801000,0000
9796099.5000
9791201.4503
97863058495

9990002.5000 .

‘Secunda Col,

9900000,0000

9395050,0000

v890102.4750

9885157.4137

9880214.8451
& o

2

jo ¥
o
3

pT Opud

980146'8.84:3

~

[nde 4, 5% &5c. v[y. ad 69 cclumn.

&c. vique ad
&c. vique ad
&c. vique ai
&c. vique ad
&c. vlque ad

5048858.8900
§046334.4605
§043811.2932
5041289.3879

9781&12.6967 5038768.7435
L]

o3 o=
= 15 5-5"
o, oy =
on w0
NE‘ Oy rmr

o s
D..? =

9703454:1539 vique t#fidem ad 499§609.4034

% . In

Proposition 19: The first and last entries in column 1 are 10,000,000 and 9,900,473 and the ratio between them
is very close to the ratio of 100 to 99. Use this ratio (starting at the first column) to fill in the first entry of each
column from 2 to 69, each entry being 0.01 less than the previous one. Similarly, fill in the second entries of each
column by making it 0.01 less than the entry in the previous column.
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a1, In tertia ergo Tabula, habesinter (inwm totum., ¢ medium
finus totius, interjectos [exaginta oito numeros in proportione
vt 100 ad 99; ¢ rurfus inter [ingulos binos horum interjectos
viginti mumeros in proportione vt 10000 ad 9995 ¢ rurfus
intcr- binos  primos horum,  [cilicet inter 10000000 ¢
9995000, habes in [ecunda Tabula interjectos so numeros, in
proportione vt 100000 ad 99949 ¢ tandcm inter binos pri-
mos horum babes in prima T abula interieclos centum numeros,
in proportione vt 10000000 finus totns ad 9999909; quorum
d{,ﬁ%remi.f quum (it tantum vnitatis, non c_’;‘? opus eam (interie.
¢tis mediis) minutins partiri,  Vnde ba tres tabule (pofiquam
complete fucrint) ad tabulam T artificialem computandam [uf- T_ Log
ficient. rithm
Hucufque finus (en numeros m:rrm!cyrapartiw ‘e geometrica
progredientes tabulis facillime infércre docuimus.
22, Supereft Tabule faltem tertie, apud finus five numeros na_
turales geometrice decrefcentes o [uos T numeros artificiales t Logs
wArithmetice crefcentes inferere. rithml
A rithmetict crefcere, oft equalibus temporibus equali [em.-.

=3I
per qmmzizaz‘e angers,
b 2y s 6Ty 8910 a
— ] ] ] | ] [ | | e At |2
e N

Vt ex punéto b fixo verfus 4, infinité producatur li-
nea: in qua,ex b verfus 4 procedat pun&us 4, movens
ea lege, vt zqualibus temporis momentis 2qualibus fe-
ratur {patiis: qua fint b1, 12,2 3,3 4, 4 5, &C.
Dico hoc incrementumper b1,b 2, b 3, b 4, b 5, &c.
Arithmeticum dici. In numeris autem fint & 1, 10:
b2,20:4 3,30:b 4,40:b 5,50, Dico 10, 20, 30,40,
50, &c. Arithmeticé crefcere: quia zqualibus momen-
tis,ezquali numero denariifemper augeriintelliguntur.

B 3 Geoniem

Proposition 21: The third table now contains numbers from the initial radius of the circle defining the sines
(10,000,000,000) to half that value. The numbers in the columns are interpolated in that range by the ratio 100 to
99. Between each value at the head of the columns there are now 21 other values (down the column) in the ratio
of 10,000 to 9,995. Similarly for the first and second tables. These three table can be used to produce a table of

logarithms.
Proposition 22: The third table contains numbers that decrease geometrically. Now the logarithms of these numbers

must be added in arithmetically increasing sequence.
Proposition 23: This defines an arithmetic sequence (see proposition 2)
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24. Geometrict decrefiere, eff equalibus temporibus quantitatems
primo totams , inde aliam atque aliam ¢jus partem fiper Fiem,
[imils (emper proportionali parte diminui,

I 2 2 6
T !'.':?'5:
G GG

o
w

Vt it lineafinus totius T S,in hac moveatur pim&us
G,4a T in 1 verfus S. quantoque tempore defertura T
in 1, qu fit (exempli gratid) decima pars T S: tanto
idem G tempore moveatur ab 1 in 2, quz fit decima
pars 1 S:& 4 2 in3, quz fitdecima pars 2 S: & 4 3 in
4,que fit decima pars 3 §, & fic de cateris. Dico hos
finus TS,1S,28,38,4 S, &c. dici Geometrice de-
crefcere: quia inzqualibus {patiis proportione fimil;-
bus & tempore zqualibus diminuuntur. In numeris
fit T S,10000000: 1 §,9000000:2 §, 8100000: 38
7290000: 4 S, fit 6561000, &c. Dico hos finuam
numeros, zqualibus temporibus fimili proportione di-
minutos, dici Geometricé decr:fcere,

25! Vndeo punitus mobilis Geometrice ad fixum accedens, ve.
" locitates [uas prout distantias, a fixo proportionatas babet.
Vt repetito przcedenti Schemate,dico quum mobilis
pu&us geometricus G eft in T,ejus velocitas eft ut di-
ftantia T S: & quum Geft in 1 ejus velocitaseft ut 1 S:
& quum in 2 ejus velocitaseft ut 2 S, & fic de cateris.
Atque ita quz cft proportio diftantiarum TS, 18,2 S,
35,4 S, &c. adinvicem, ea etiam erit proportio velo-
citatum G in pun&lis T, 1, 2,3, 4, &c. adinvicem. -
Nam magis miniifve velox pun&us arguitur, pront ma-
gis minufve longé fub 2qualibus temporibus ferricon-
fpicitur. Qualis itaque proceffus ratio, talem etiam
& velocitatum effe necefle cft: attaliseft fubzqualibus
temporibus ratio proceffuum T 1,1 2,2 3,3 4,4 5,&¢C.
qualis

Proposition 24: This defines a decreasing geometric sequence (see proposition 2)
Proposition 25: Defines a line (illustrated in Proposition 24) and a point moving from T to S with ever decreasing
velocity. The velocity decreases in the ratio of the distance remaining to S to the whole distance of the line.
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qualis diftantiarum T S,1S,2 S,3 S, 4 S, &¢. ut mox
docebimus.  Vnde neceffarid qualis habitudo diftan-
tiarum G ab S, videlicet TS, 1§, 2 8, 3 S, 4S; &c.
+ Invicem; talis etiam eft velocitatum G in punéis To1,2
> 4, &c. quod crat demonftrandum. At qudd pr:Jc’cI'-,-
uum T1,1 2,2 3,3 4, 4 5, &c. talis fic ratio,qualis
diftantiarum TS, 1 S,285,38, 45, &c. patet : quia
quantitatum proportionaliter continpatarum differen-
tizetiam ineadem proportione continuantur. At ha
diftantiz (per hypothefin) proportionalitér continuan-
tur, & illi proceflusfunt haram giffercnriae: quare eddem
proceflus qud diftantias ratione continuaricertum eft.

a6, T Numerus artificialis finus datiy et qui Avithmetict cre- 1 Lag4
vit tantd [emper velositate, quanti finus totus incepit Geome- Tithm.
trice decrefcere, tantoque temporc, auanto finus totusin finum
illum datum decrevis, |

T d - S

g g
b ¢ i
a

3 , -
Sit finus totus linea T S, finus datus in eadem linea
ds :\(;\crus_'qmbuﬁigrn momentis moveatur g Geome-
tricca T ind. Sitque alialinea b i verfus i infinita,
inquaex b moveatur a Arithmeticé,eddem velocitare
qua g primo cum erat in T: totidemque temporis mo-
mentis procedat a ex b fixo verfus i ufque in ¢ pun-
¢tum : dicetur numerus: metiens b ¢ lineam numerus
artificialis finus d S dati. L=

7 Vrdeo [inus totins nibil eff pro artificiali,

Nam ex Schemate, cim g eft in T faciens fuam di-
ftantiamab § finum totum pun&us Arithmeticus 2 in-
cipiens in b, nufquam inde procellit, Vnde ex defini-
tione diltantiz, finus totius nullus erit artificialis.

B 4 Hine

Proposition 26: The line TS is the radius of the defining circle for the sine function, so T is assumed to be the
whole sine (10,000,000,000) and S is assumed to be the sine of zero degrees (i.e., zero). TS has a point, d, moving
down it with decreasing velocity (a decreasing geometric series) while the line bi has a point moving down it
with constant velocity (and increasing arithmetic series). The logarithm of the sine dS is the number measuring

the line bc.
Proposition 27: The logarithm of the whole sine is zero.
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28, Hinc etiam [equitur, quod cujuflibet dati finus numerns ar
tificialis, major eft differentia inter finum totum , & [inum da-
2um ;& minor differentia que cft inter (inum totum, ¢y quanti.
tatem co majorim in eadem ratione, que eff finus totius #d da-
tum. Atque he differentia dicuntur ideo termini artificialis.

Vtrepe- o ] S
tito prace- : !
denti Sche- § -5
mate, pro- c
trag&idq; li- b ! T
ned ST ul- a

: tra Tino,Itaut S o fe habeat ad TS, ut TS ad d s
i Dico finus d § namerum artificicialem b ¢, majorem ef.
fe quim Td, & minorem quim o T. Qnanto enim
tempore g ab o inT fertur,tanto & g 4 T in d fere-
turi (per 24) quia o T eft tanta pars o S, quanta T d
cft linez T S, tantoque tempore (per definitionem ar-
tificialis) feretur & a 4 bin c: Ita ut o T, Td,& bc
fint zqualium temporum proceflus, At quia g inter
| T & omovens, velocior eft quim in T, & intor T & d
: tardior,in Tautem g zquivelox eftatque a (per 26.)
Sequetur proceflum o T quem g jam velox facit, ma-
- joremefle: & T d proceflum quem g tardus facir, mi-
norem effe: & b ¢ proceflum (quem pun&us a mediocri
fuo motu totidem etiam temporis momentis perficit )
medium quoddam effe inter utrumque, quod erar de-
monftrandum. Numeri itaque artificialis quem b ¢
defignat, dicitur o T terminus major, & T d terminus
minor.

29, Dati itaquess finns artificiales terminos exhibere .

Ex pramiffa probatur minorem terminum relinqui
abla_to finndato a finu toto; & majorem terminum pro:
duci, multiplicato finu toto interminum minorem. &
produodivifo per finum datum, ut fequenti cxcml;lo.

30, - Vndeo prime Tabule primum proportionale.s, quod eff
' 999

Proposition 28: The logarithm of a sine will always be bounded by an upper and lower limit which can be
determined by the geometry of these lines and points (see the translation by Macdonald for details).

Proposition 29 and 30: These explain, and give an example, of how to find the limits between which any given
logarithm must fall.
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9990099 , habet [uum artificialem numerum inter terminos

1.0000001 ¢% 1.0000000+
Nam per pramiffam aufer 9999999 a finu toto cy-
phris au&o, fiet unitas cum f{uis cyphris pro minore
termino: hanc unitatem cyphris au@am, & multiplica-
tam in finum totum, divide per 9999999, & ﬁed)g_\
1 oooooor; five (i majorem accurationem requiris
1.0000001000000T Pro Majore termino,

31, _Infn{ﬁéi[z‘ differentia diflantes termini ipfi , five inter eos
quidvis pro numero artificiali vero habetur,
Vt in {uperioriexemplo,finus hujus 9999999,artifi-
cialis numerus habetur hic 1.0000000, five hic1.000-
. 0oor0,(ive omnium optimé hic 1.0000005: quiaenim
1pfi termini 1.0000001 & 1.0000000, infenfibili fra-
* Ctione utpote —* differuntab invicem:ideo & ipfi,&
quicquid inter eos eft,multd minus, multéque infenfibi-
liore errore, 4 vero different artificiali inter hos termi«
32 nos conftituto.
Quotcunque finuum Geometrici proportione a' [inn toto de.
[frcientinm, vnins artificiali numero ant terminis datis, cetero-

rum ctiam dare. :

Conlequitur hoc neceffarid incrementi Arithmetici,
decrementi Geometrici,& numeri artificialis definitio-
nes: fiquidem per illas, ut finus Geometricd proportio-
ne decrefcunt continudt ita interim fui artificiales, con-
tinuo Arithmetico progreflu per mqualia accrefcunt,
Vnde cuilibet finui Geometrica progre(lionis decref-
cendo, relpondet funs artificialis Arithmeticz progref-
fionis crclf:‘cndo: primo fcilicet primus, & fecundo fe-
cundus, & ficdeinceps.

Ita ut fi primus artificialis , refpondens primo finui
poft finum totum derur, fecundus artificialis erit ejus
duplum. tertius triplum, & fic de czteris: donec omnes
omnjum artificiales innotefcant, ut fequenti exemplo

patebit,
C Hine

Proposition 31: If the upper and lower limits of a logarithm are very close together, then either of these numbers
(or a number between them) may be taken as the logarithm with very little effect on any resulting computation.

Proposition 32: In a table of logarithms, if the first one in the table after the radius itself is known, then the others
may be found from it simply because they will be part of a uniformly increasing arithmetic sequence. If the second

logarithm in the table in x then the third will be 2x, the next 3x etc.
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Hinc omnium finuum proportionalium prime Tabule | nn-
meri artificiales inter terminos propinquos includi, & per cone
[equens exalte [atis dari poffunt,

Vt cum finus totius artificialis fit o (per 27) & primi
poft finum totum , quielt 9999999 in prima Tabula,
artificialis fic (per 30) inter terminos 1.0000001, &
1.0000000: neceffario fecundi poft finum totum, qui
eft 9999998.0000001, artificialis continebitur inter
“dupla illorum terminorum : fcilicet inter 2.0000002
& 2,0000000: & tertli 9999997.00000002, inter
eorundé triplat(cilicet inter 3.0000003 & 3.0000000.
Etfic in cateris, zqualiter femper augendo terminos in-
tervallo primorum terminorum : donec omnium pro-
portionalinm prima Tabulz artificiales terminos com-
pleveris. Poteris confimili progreflu, fi libet ,;numeros
1pfos artificiales exiguo & infenfibili errore continuare
hoc ordine: pro finus totius artificiali, erit o pro primi
poft finum totum artificiaii, erit 1.00000005 ( per
31:)profecundi;2.0000005 0!pro tertii,3.0000001 5.
Et ita deinceps.

34.  Differentia artificialium finus totins & finus datiy eff ipfins
dati artificialss.
Patet hoc, quum enim finus totiusartificialis fit nihil
per 27, hocnihiloex artificiali dati fubdu&o, ipfum
integrum artificialem dati remanere necefle cft.

35 Duorum artificialinm differentia,addenda eff ad artificialems
maieris [inus eorundem , vt habeas artificialem minoris : ¢
[ubftrahenda ab artificiali minoris finus , vt habeas artificia.
lem maioris.

Neceflario hoc fit, iquidem crefcunt artificiales de-
crefcentibus finibus, atque minor eft artificialis majoris
finus, & major minoris. Idebéque zquum eft differen-
tiam addere minori artificiali, ut habeas artificialem
majorem licet minoris finus @ & contra,auferre differen-

tiam

Proposition 33: Napier shows that the limits on second logarithm in the table (for the sine 9,999,999) must be the
numbers 1.0000000 and 1.0000001 (the true logarithm for this second sign must be between these two numbers).
This means that the logarithm for the third sine (9,999,998.0000001) must be between 2.0000000 and 2.0000002,
the logarithm for the fourth sine (9999997.0000003) must be between 3.0000000 and 3.0000003, etc.
Proposition 34: Because the logarithm of the radius is zero, the difference between the logarithms of any other
sine and the logarithm of the radius must have the value of the logarithm of that sine (i.e., x - 0 = x).
Proposition 35: As the sines get smaller the logarithms get bigger, thus for two sines A and B (A>B)

if log(B) - log (A) = x then log(B) = log(A) + x and log(A) = log(B) - x. Note that this takes some thought for the
modern reader as Napier’s logarithms were, in some ways, the reverse of modern base 10 logarithms.
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tiam a majore artificiali, ut habeas minorem artificia-
lem licet majoris finus,

6.  Similiter proportionatorum [inunm [unt equi-differentes
artificiales, :
Confequitur hoc neceflario definitiones artificialium:
& motuum : Nam ctim per eas, Geometrico decremen-
to fimiliter proportionato, refpondet Arithmeticum
incrementum zquale femper : neceflario fimiliter pro-
portionatis finibus, refpondere xqui-differentes artifi-
ciales & numeros , & numerorum terminos concludi-
mus. Vtinfuperioriexemplo primz Tabulz, quia fi-
milis eft proportio inter primum proportionale poft fi-
num totum 9999999.0000000, & tertium 9999997.
0000003 : ei quz eft inter quartil 9999996.0000006,
& fextum 9999994.0000015. Ideo numerys artifi-
cialis ifte 1.00000005 primi, differt ab artificiali ifto
3.00000015 tertii, eddem differentid, qud artificialis
ifte 4,00000020 quarti, differt ab artificiali ifto
6.:00000030 fexti proportionalis, Eddem etiam eft
aqualitatis ratio inter diff¢rentias terminorym artifi,
cialium adinvicem : videlicet tam minorum inter fe,
uam etiam majorum inter fe , quorum finus {unt {imi-
liter proportionati.

-

37. Vttrium [inunm in proportione Geometrica continuatorunz,
quadratum medii equatur faito ex dultis invicem extremis :
Itain [uis artificialibus numeris,duplem medii equatur aggre-
gato extremorum.  Vnde horum artificialium duobus quibn|-
cunque datis tertins innokcfcit,

Quia horum trinm finuim, ratio quex eft inter pri-.
mum & [ecundum ;- fimilipeft rationiiquaseft inter fe-!
cundum & tertium: Ideo( per premiffam) fuorum ar-:

_ tificialium ea cft differen’ia inter primum & fecundum,
quz eft inter Lcundum & tertium. Sit (verbi gratia ¥
primus artificialis lined b ¢ expréflus , {ecundus lined
' o b - C 'Q'L .\". B D) at bd,

Proposition 36: If sines are in the same ratio (i.e., A/B and C/D are the same) then the logarithms of A and B and
the logarithms of C and D are the same when subtracted.

Proposition 37: If three numbers (Napier says three sines which amounts to the same thing) A, B and C are in
geometric progression, then it is known that B>=A*C and thus log(B)*2 = log(A)+log(C).

Napier, of course, did not use this modern notation but expressed the relationship in words, as was the custom at

the time.
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b d,tertius lined b e: fintque unicd linea b ¢ d ¢ com-
prehenfi hoc modo

b ¢'d c f

[ 1 1 1

fintque difteren'iz ¢ d & de zquales: horum medium
- b d dupletur, produ&4 lincihdc i bultra e in f, jta
ut b f fic duplum b d.Dico b f zquari utrifque lineis,
b ¢ primi artificialis, & b e tertii : ab zqualibus enim
bd & d f,aufer zqualia cd & d e:fcilicet cd,a b d,
& de,adf:&remanebunt bc & e f neceffario zqua-
lia, Cum itaque rota b f, =qualis fit utrifque b ¢ &
e f: ergo & utrifque b e & b ¢ zquabitur , quod erat
demonitrandum.  Vnde fequitur canon: fi trium ho-
rum artificialium medinm datum duplaveris , & hinc
fubftraxeris extremum datum , reliquum extremorum
quafitum innotefcet : & fi extrema data conjunxeris, &
aggregatum hoc bipartiveris, medium fiet notum.

38. Luatuor Geometrice proportionalinm , ficut factum ex du-
étw mediorum , aquatnr facto ex ductu extremorum: Ita fwo-
rum artificialium, aggregatum mediorum equatnr aggregato
extremorum. Vnde horam artificialium tribus quibnfcunque
datis,quartum innote[cit.

- Quia horum quatuor proportionalinm, ratio qua eft
inter primum & fecundi, fimilis eft rationi qua eft inter
tertium & quartum: Ideod g:cr penultimeé premiffam )
{fuornm artificialium, ea eft differentia inter primum &
fecundum, quz eft inter tertium & quartum. Tales
itaque quantitares in linea b f fuprafcripta fumantur,
ut hic, quarum b a primum artificialem, b ¢ fecundum,
b e tertinm, & b g quartum referat, fa&is differentiis

b a¢c a- e f

l—1.

2 c & e g zqualibus; Itautd inmedio ¢ ¢ pofitum,in
medio a g ctiam poni neceffe eft, Tam dico aggrcga.tgm
_ <

Proposition 38: If any four numbers A, B, C, and D are in some geometric progression, then B*C = A*D and thus
log(B) + Log(C) = log(A)+Log(D).
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b ¢ fecundi, & b e tertii : zquari aggregato b a pri-
mi,& b g quarti, Nam quia (per pramiffam) duplum
b d, quod eft b f, zquatur utrifque b ¢ & b e: quiadif-
ferentiz eorum a b d, videlicet ¢ d & d e funt zquales.
Eddem ratione, & idem b f zquabitur utrifque ba &
b g: quia coram differentiz 4 b d, videlicet a d & d g
{funt ctiam zquales. Quum itaque & aggrc‘gatqpl ex
ba& b g, &aggregatum ex b ¢ & b e, fint iidem
duplo b d,quod elt b f zqualia: ergo & inter fe zqua-
buntur,quod erat demonftrandum. ~ Vnde fequitur ca-
non,fi quatuor horum artificialium,ab aggregato extre-
morum datorum, fubduxeris alterum mediorum cogni-
tum, relinquetur reliquum medium quod quarebatur:
& fiabaggregato mediorum cognizorum fubduxeris al-
terum cxtremorum cognitum , relinquetur extremum
quaficum,

350, Duorum artificialium differentia, eft inter duos terminos,
ad quorum maiorem [e babe{lﬁmu totus , vt eorum artificia-
lium minor (inus ad [inuum differentiam : & ad minorem ter-
minum [ habet finus totus, vt artificialium finus masor ad fi-
nunm differentiam.

¥V = T ¢ d-e S

Sit finus totus T S, finus duodati d § major, & e S
minor : Vltra § T fignetur pun&o V diftantia T V,
calege,ut S T fe habeacai T V,ut ¢ S minor finus,
ad d e differentiam finnum. Deinde citra T ver{us S,
fignetur pun&o ¢ diftantia T ¢,ea lege,ut T S fe ha-
beatad T ¢, vt d s finus major, ad d e differentiam fi-
nuum.  Dico differentiam artificialium refpondentium
finibus d S & ¢ S, conftitui inter terminos V T majo-
rem, & T ¢ minorem. Nam quiaex hypothefi,ute§
addejita TSad T V;&utdSadd e,itaTS_ad Tc
fe habent: ideo etiam (ex patura proportionalinm) fe-
quuntur duz conclufiones : Prgné, quod vV Sfe hal::c(tI

3 a

Propositions 39 and 40 show that the difference between the logarithms of two sines lies
between a lower and upper limit and that these limits can be so close that their difference can
be ignored, thus giving you the logarithm of the difference between two logarithms of sines.
This is simply to say that if you know the logarithms of two sines (A and B), you can easily find the logarithm of
A/B.

Details of the exact process can be found in the English translation by Macdonald mentioned in the introductory
notes.
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ad T S,ut idem T SadcS. Secundd, quod fimilis .
eft ratio T S ad ¢ S, rationi quzeftd S ad e S. Fr
proptered (per 36 ) difterentia artificialium refpon-
dentium finibus d S & e S, zqualis eft differentiz ar-
tificialium refpondentium finui toto T §, & finvi ¢ S.
At hacdifferentia ( per 34 ) eft artificialis ipfius finus
¢ S: & hicartificialis inter terminos V T majorem, &
T ¢ minorem ( per 28 pof ) includitur: quia per pri-
mam conclufionem jam di&am, V s major finu toto (¢
habet ad finum totum T s,ut idem Tsad ¢ S. Vnde
neceflario differentia artificialinm refpondentium fini-
bus d S & e S, conftituitur inter terminos V T ma-
Jorem, & T ¢ minorem, quod erat demonftrandum.

40. Terminos differentie inter artificiales numeros dunornm da-
10rum finunm exhibere.

Quum per premiffam, finus minor fe habeat ad diffe-
rentiam finuum , ut finus totusad majorem terminum
differentiz artificialiums & {inus major fe habeat ad dif-
ferentiam finuum jut finus totus ad minorem terminams
{equetur ex natura proportionalium , quod du&o finu
toto per ditferentiam datorum finuum , orietur ex pro-
dutto divifo per minorem datorum, maior terminus: &
ex produ&o divifo per majorem finuum, orietur minor
terminus,

ExsMpPrvwM.

V V fit fiouum datorum major 9999975.5000000,
minor autem. 9999975.0000300: quorum diffe-
rentid .4999700 du&d in finum totum (adje&is prins
o&to cyphris utrique poft pun&um demonftrationis
gratia, licet alioquin feptem fufficiant) quod hinc pro-
ducitur,fi per matorem finum,fcilicet per 9999975.50-
ooooc diviferis,, provenient .49997122 0&o figura-
rum poft pun&um prominoretermino. Sin quon? pro-
ducitur, per minorem finum, {cilicet per 9999975.00-
00300 diviferis, provenient .49997124 pro maiore

, ter-
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termind: inter quos (ut demonftratum eft) conftituicur
differentia artificialium finunm datorum. Sed quia
protra&io huius fra&ionis in o&avam figuram ultra
pun&um eft accuratio plufqua requifita, prafertim cum
1n ipfis finibus feptem tantum ponantur figurz poft
pun&um: ideo deletd o&avi illd five ultimd utriull:;uc
termini figurd | uterque terminus unad cum ipfa artifi-
cialium differentia, in fra&tione .4999712 flabiliri po-
teft, abfque velminimo fcrupulo {enfibilis erroris.

1. Sinaum vel numerorum naturalium | non in ipfos propor-
tionales prime Tabule , [ed pny:e vel inter eos cadentinm :
numeros artificiales, eoriimve [altem terminos infenfibili dif
ferentia diftantes exhibere.

Sinui dato finum prima Tabule proxinsum, five mi-
norem five maiorem nota : huius tabulati finus termi-
nos artificiales (per 33) quare, & inventos referva: de-
inde (per premiffam) terminos differentiz inter artifi-
ciales numeros finus dati & finus tabulati, five ambos,
five (quia fer& zquales fant, ut fuperiori exemplo patet)
corum alterurrum quare. Hos iam inventos, horimve
alterutrum adde ad illes nuper refervatos terminos, aut
ab illis fubftrahe ( per 8. 10 & 35. ) prout finus datus
fuerit minor aut maior tabulato ei proximo: & qui hinc
producuntur numeri, erunt termini propinqui inter
quos includeturartificialis numerus finus dati.

ExemMmprrvm.

VT fit finus datus 9999975.5000000 , cui finus in
Tabula proximus, ¢ft 9999975.0000300 minor
dato: huius terminiartificiales (per 33 ) funt 2§.000-
00025 & 25.0000000: deinde (per pramiflam) diffe-
rentia inter artificiales numeros {inuum dati & tabula-
ti,elt .4999712: quam (per 35 ) anferab illis termi-
nis, quia funt termini minoris finus, & provenient
24.5000313 & 24.5000288, termini quafiti finus da-
C

B! _ ti

Proposition 41: This instructs the user that, should they want to find a logarithm of a sine (or natural number) not
in the tables, then they can use the process of the last few propositions to determine the value.
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ti 9999975.5000000 : cuius. ipfe artificialis numerus
in quovis terminorum, five optimé in 34.5000300
, (per 31 ) conftitui poteftablque fenfibili errore. :

Arivdp ExEmMpPrLvM.

I v finus datus 9999900.0000000 finus tabulatus

ei proximus 9999900,0004950, huiuts termini ar-
tificiales funt 100.0000100 & 100.0000000(per 33:)

- Deinde differentia inter artificiales numeros illorum fi-
nuum, erit (per premiflam ) .0oo4950, quam (per 35)
ad fuperiores terminos adde, & fient 100.0005050 pro
maiore termino, & 100.0004950 pro minore termi-
no,inter quos artificialis quafitus finus dati includitur.

42, Hinc [equitur, omnium proportionalium [ecunde Tabule
numeros artificiales exace (atis dari: [ew inter terminos cog-
nitos infen(ibili fractione differentes includi poffe.

_ Vet in przcedenti exemplo, quum numerus artificia-
lis huius finus 9999900 (qui eft primum proportiona-
le fecundz Tabulz ) demonfiretur inter terminos hos
100,0005050 & 100.0004950 effe: neceflarid fecundi
proportionalis, numerus artificialis (per 32 ) erit inter
h.qs terminos 200.0010100 & 200,0009900: & ter-
ti1 proportionalis, inter hos terminos 300.0015150
& 300.0014850, &c. Et randem ultimi finus fecun-
dz Tabule, qui eft 9995001.222927 , artificialis nu-
merus includetur inter terminos hos §000.0252500
& 5000.0247500, Quibusiam habitis terminis (per
31) poteris ipfos artificiales numeros eorum exquirere.

- Sinuum vel numerorum natwralivm non in ipfos proportio.
nales fecunda Tabule, [ed prope vel inter eos md{mium, nUmCn
ros artificiales exhibere: [euinter terminos cognitos infenfibili
[ractione differentesincludere,

Sinui dato finum fecundz Tabule proximum , five
maiorem five minorem notashuius tabulati finus termi-
nos

Proposition 42: The logarithms not actually listed in the second table may, from methods demonstrated in
proposition 41, be found.
Proposition 43 provides an example of the process.
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nos artificiales per premiflam quare: deinde per regu-
Jam proportionis, quare quartum proportionale fe ha-
bens ad finum totum : ut {inuum dati & tabulati minor
fe habet ad majorem. Quod uno modo perfici pote-
rit, ducendo dati & tabulati minorem in finum totum,
& produ&um in majorem dividendo. Altero modo
faciliore, ducenio finuum dati & tapulati differentiam
1 {inumtotum, & produ&tum indati & tabulati majo-
rem dividendo,atque quotientem ex finu toto auferen-
do. At quiahujus quarti proportionalis, numerus ar-
tificialis ( per 36 ) tantum differt ab artificiali finus to-
tins,quantum invicem artificiales finuum dati & tabula~-
ti differunt : Et quia etiam illorum differentia, eadem
eft cum ipfo artificiali quarti per 34: Ideo artificiales
terminos quarti, per penultimé pramifiam ¢ Tabula
prima quzre, & inventos adde ad artificiales terminos
tabulati, aut ab illis {ubftrahe per 8. 10, & 3. prout
tabulatus finus fuerit major aut minor dato, & produ-
centur artificiales termini finus dati, = -

ExemMrLrvM,

T fir finus datus 9995000.000000, finus Tabulz

fecunda ei proximus eft g995001.222927, hujus
termini artificiales(per pramiflam) funt §000.0252500
& 5000.0247500, &%rtum deinde proportionale
alterutro modorum fupralcriptorum quare, & fiet
9999998776461 4,cujus terminos artificiales (per 41 )
¢ prima Tabula quare, eruntque 1.2235387 & 1.223-
§385: quos ad fupertores terminos per 8 & 35 adde,
fientque pro terminis artificialibus dati 5001.2487888
& 5001,2482886. Vnde & numerus inter hos me-
dius, quieft 5001.2485387, optimé (per 3 1-pof. ) pro
ipfo artificiali numero finus g99gsooo dati ftatunitur
abfque {enfibili errore.

44-  Hinc [equitur , omninm proportionalinm prime Columne
tcrtie

Propositions 44 and 45 show that logarithms for numbers not actually listed in the third table may be determined
by following the processes similar to those for the earlier tables.
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tertia Tabule, numeros artificiales ecxad®? fati duri: [en inter
rerminos cognitos infenfibili fractiones differentes includi

/S

Nam quum per premiffam, hujus 9995000 ( qui cft
primus finus infra finum rotum , cx proportionalibus
primz Columnz tertie Tabulz) numerus artificialis fie
5001.2485387 ablque errore fenfibili: fecun i pro-
portionalis fcilicer 9990002.5000 , numerus artificia-
lis (per 32) erit10002.4970774. Ft fic in czteris,
progrediendo ufqee aiultimum ejus columnz finum
9900473.57808: cujus, pari ratione artificialis nume-
TS €rit 100024.9707740:¢eiu{que termini 100024.96-
§7720 & 100024.9757760 erunt,

4s. Numerornm naturalium, [cu finnum non in ipfos proportio-

nales prima Columne tertie T abuls, [ed prope velinter eos ca.

dentium , numeros artificiales exhibere_s: feu inter cognitos
verminos infenfibili fractione differentes jmcludere .

Sinuidato finum primz Columnz tertiz Tabulz pro-

ximum, five minorem {ive maiorem nota; huius tabula-

titerminos artificiales per przmiffam quare: deinde

quartum proportionale fe habens ad finum totum ut fi-

nuum dati & tabulati minor ad maiorem , per unum ex

modis in penultimé pracedente deferiptis quare : huius

quarti ita inventi terminos artificiales ( per penultimé

pramiflam) ¢ fecunda Tabula quare, & inventos adde

ad terminos tabulatifinus fuperitis inventos, aut ab illjs

fubftrahe (per 8. 1o. & 35.) & producenturartificiales
termini finus dati,

ExeMprprvm,

VT fit finus datus 9900000, proportionalis finus
primz Colamnz tertiz Tabule ei proximus, eft

9900473.57808 , cuius termini artificiales per pra-
miffam funt 100024.9657720 & 100024.97577 60,
Quartom inde proportionale erit 9999521.,6611850,

cuius

Proposition 45 provides an example of the process described in proposition 44.
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cuius termini artificiales (per 43 ¢ fcocunda Tabula de-
fumpei) funt 478.3502290 & 478.3502812: quibus
terminis ad terminos {uperiores tabulati (per 8 & 35)
additis , provenient termini 1005033260572 &
100503.3160010, inter quos neceflar1d cadit artificia-
lis numerus quafitus. Vnde numerus inter hos mediu

qui eft 100503.321029r1, pro vero artificiali numero
finus 9900000 dati, ftatui abfque fenfibili errore pateft.

46.  Hinc fequitur, omninm proportionalinm tertie T abnle nu-

meros artificiales exacte [atis dari, _
Nam quum (per przmiffam) 100503.3210297, fit
artificialis primi finus fecunda Columnz, quieft 9900-
000, caterique primi reliquarum columnarum finus
eadem proportione progreliantur ; neceffario (per 32
& 36)eorum numeriartificiales eadem femper differen-
tia crefcunt, additis 100503.3210291 antecedenti arti-
ficiali, uc fiat fequens, Habitis ergo fic primis-artificia-
libus cuinfque columnz, atque per penultimé precedens
tem omnibus artificialibus primz columna datis; elige
tibi, an mavis fimul eiufdem columnz omnes artificia-
les condere, addendo (emperad fuperiorem artificialeny
cuinflibet co'umne , hanc artificialium differentiam
5001.2 4853 87, ut fiat proximé inferior eiufdem colum-
ne artificialis : Anmayvis fimul eiuffem ordinis omnes
artificiales, (cilicet omnes {ecundos finguiarum celum-
narum artificiales; inde omnes tertios, 1ade quartos, &
ficreliquos.conftituere,addendo femper 100503.3210-
291 cuilibet artificiali prace fentis columnee, ut eiufdem
ordinis fequentis columna artificialis proveniat. Vtro-
visenim mo o , omnes omnium huius I'abualz propor-
tionalium habenturartificiales ; quorum ultimus, & ad
ficun 4998609.4034 congruens, eft 6934250.800-

7528.

Omiibus tertie Tabule naturalibus numeoris afcribendi
[unt [ui artificiales, ut tertia Tabula integra fiat ¢ perfecta:
112 quam

47,

Proposition 46: This indicates that all logarithms for the numbers in the third table may be found with sufficient
accuracy to not be a factor in any subsequent calculation.
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quam pofthac [emper radicalem vocabimus.
Hzc hujus Tabulz confcriptio fit conftituendo co-
lumnas numero & ordine quigus per 20 & 21 deferi-
buntur : & divifa unaqudque columnd in duas (eries;

. Rapicaris Tasvias
Columna prima. Columna [ecunda,
T A e N s
Naturales. Artificiales|| Naturales. Artificiales
10000000,0000 © || 9900000.0000 | 100503.3
9995000,0000 soor.2 || 9895050.0000 | 105504.6
9990002.5000 | 10002.5 || 9890102.4750 | 110505.8
9985007.4987 | 15003.7 || 9885157.4237 | 115507.1
9980014.9950 | 20005.0 || 9880214.8451 | 120508.3
@ = o
o 2 2 &
g, @ 3 =
va ) i g
t.".. = ‘ oy (=9
9900473.5780 ! 100025.0(l 9801468.8423| 200528,2

Columna 69°,

e L e S——————y

- RN ek

& cateri ufque ad

Naturales .
5048858.8900
5046334.4605
5043811.2932
5041289.3879
5038768.7435

waputy R X

4998609.4034

Artificiales,

6834225.8
68392271
68442283
6849229.6
63542308

pe aubjt

6934250.8

Proposition 47: Add the logarithms (artificial numbers) to the third table (he now terms this the radical table) and
gives examples of what the first, second and last column will contain.
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quarum prima, proportionalia illa Geometrica, qua fi-
nus numerofque naturales nominamus ; fecunda , hos
{uos artificiales Arithmetice per zqualia progredientes
contineat. Duobustamen (compendii gratid ) ani-
madverfis: Primo, quod illis omnibus artificialibus,
unam poft pun&um relinqui figuram fatis fic cateris fex
novitlimis jam reje&is:qaas tamen fi initio neglexiffes :
error inde frequenti multiplicatione priorum tabula-
rum, accreviffet in hactertia intollerabilis. Secundo, fi
fecunda poft pun& figura excedat quaternarium: figura
prima,qua fola poft pun&um relinquitur,eft unitate au-
géda.Vt pro 10002.48,&c. re&t us eft ponere 10002. 5,
quam 10002.4: & Pro 1000 3 5001, aptius ponimus
1000.4,quam 1¢00.3. Itaque eo fitu procedat jamra-
dicalis Tabula quo przmittitur.

48,  Perfectijam radicali Tabula | ex es fola Tabule artificialis
HUIREY 05 eXCCrPIMmNS.

Vt enim priores duz Tabulz ad conftitutionem ter-
tiz inferviebant ; Ita tertia hacradicalis ad principa-
lem artificialem Tabulam, quam facillimé & agfque cr-
rore fenfibili condendam infervit,

Sinunm majornm qu&m 0996700, artificiales numeros fa-
cillime exhibere,

Fiet hoc, fola fubftra&ione finus dati a finu toto.

Nam per 29, artificialis numerus finus 9996700, eft in-

ter terminos 33¢o0 & 33071; qui quidem termini (quia

invicem uaitate tantum differunt) a fuoartificiali vero,

non poflunt errore {enfibili, videlicet majore unitate

differre.  Vnde ipfe terminus minor 2300, quifola

fubftra&ione habetur , pro ipfo artificiali capi poteft.

Eadem neceffario ratio eft de omnibus finibus hoc ma-
joribus.

SO« Sinunm omninm intra limites T abule radicalis comprehen-

[orum, artificiales exhibere.
finuum dati, & tabulati ei proximi, differentiam
D 3 duc

49

Proposition 48: Now that the radical table is finished we can take the logarithms of numbers (or sines) from it
alone.

Proposition 49: To find logarithms of sines greater than 9996700 simply subtract it from the radius because (by
proposition 29) 10g(9996700) must be between 3300 and 3301 and thus we can take the lower limit (3300) as the
required logarithm. The process works for all sines greater than this example.
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ducin finum totum; produ&um partire per facillimum
diviforem, qui vel fit finus datus,vel tabulatus exproxi-
mus, vel inter utrumque utcunque confticutuss & pro-
ducctur differentiz artificialium aur terminus majou,
aut minor, aut intermedium quidpiam (per 39) quo-
rum nullus a veraartificialinm differentia errore fenfibili
differer, propter propinquitatem numcrorum Tabulz,
Et ideo hunc eorum quemcunque produ&um ( per 35 )
adde, ad artificialem tabulati in Tabula repertum, {i
finus datus fit minor tabulato finu: alioquin illum pro-
ductum ex hoc tabulati arcificiali fubftrahe, & prove-
miet dati finus numerusartificialis quafitus.

ExeEmMprvwy,

VT, fit finus dacas 7489557, cujus quaritur artifi-
cialis. ~ Sinus tabulatus ei proximus eft 749 0786.
6119, hinc aufero illam adje&is cyphris fic 74895 57.
0000, relinquentur 1229.6 119; qua du&a in finum to-
tum, divido per numerum facillimum, qui fic vel 7489-
5370000, vel 7490786.6119; vel optimé per quip-
piam inter €os conftitutum, utpote per 7490000, & fa-
cillima divifione provenient 16401 : qua (quia datus fi-
nus minor eft tabulato ) adde ad artificialem tabulati,
videlicetad 28891117, & fient 2890751.8, quz idem
valent quod 289075 1+: {ed quia Tabula principalis nec
fractiones admittit, nec quicquam ultra pun&um, poni-
mus pro illo 289075 2, quielt artificialis quafitus,

Arivp ExempPrvwm,

SI1_' finus datus 7071068.0000; finustabulz ei pre-
XImus erit 7070084.4434, quorum differentia

eft 983.5566; quibus du&is in finum totum , produ-
&um divide optime per 7071000, quz {unt inter finus
datum & tabulatum’, provenient inde 1390.9 : quz
(quia finus datus excedit tabulatum ei proximum) fub-
ftrahatur ex artificiali numero tabulati in tabula reper-
t0,
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to, (cilicet & 3467125.4, remanebit 3465734.5. Vn-
de 3465735 ponitur pro artificiali quafito {inus 707~
1068 dati. Traque hzclibertasdiviforem eligendi wii-
ran parit facilitatea, '

g1, Omues finusin proportione dupla , habent 693 146¢.22 pro
differentia fuornm artificialinm.

Quia enim omnis finus ad fuum dimidium eadem

eftratio, quz eft finus totius ad soooo00 : ided ( per

36) differentia artificialium cujufque finus & fui dimi-

dii, cft calem cum differentia artificialium finus totius,

& fui dimidii 5000000, At calem eft differentia ar-

tificialium finus totius, & finus 5000000, cum ipfo ar-
tificialifinus §000000/per 3 4)cuius §000000 artificia-

lis(per premiffam) erit, !‘A 1469.22.Ergo & idem nu-

merus 6931469.22 er rentia omnium artificia-
lium , quorum finus {untin*proportione dupla: & per
confequens duplum cjus, feilicet 13862938.44, erit
differentia omnium artificialium, quorum finus funt in
ratione quiadrupla: & triplum ejus, videlicet 207944~
07.66, erit differentia omnium artificialium, quornm
finus funt in ratione o&upla. - :

s2.  Omnes finus in proportione decupla , habent 23025842.34
pro differentia fuorum artificialium. :

Nam per psnultineé premiffan, {inus 8oooooo0 ha-
bet artificialem {uum 2231434.68: & per premiffam,
differentia inter artificiales finuum 8ocooooo, & fua
o&ava partis 1000000, eft 20794407.66: Vnde per
additioné fiunt 230258 42.34,pro artificiali finus 100-
0oo0o: & quum ad hunc finus totus fit decuplus, omues
finus in ratione decup'a, eanfem illam differentiam

_ 23025841.34, inter fuos artificiales habebunt, eidem
cau{d & ratione, quam jam in dupla proportione per
pracedentem expofuimus, quod probandum crat. Et
per confequens, centupla proportioni refpondebit hu-
jus artificialis duplum , quod eft 46051684.68 | rfo

D 4 if-

Propositions 51 to 52 are comments on the methods of interpolating between values in the third table.
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differentiz artificialium ¢ Etejufdem triplum, quod eft
69077527.02 , erit differentia omnium artificialium,
quorum finus funt in ratione millecupla.  Et fic de ra.
tione 10000", & aliis,ut infri,

53. Vnde omnes finus in ratione compofita ex duplo ¢ decuplo,
babent artificiales fuos differentii 6931469,22, ¢&* differentia
2302584234 refpective differentes.

Vtintabella fubfequenti confpicere licet.

Sinuum | Attificialium l Singum Artificialium
propertics| refpondentes propertio- | refpondentes
nes datz, | differentiz. | nes datz, | differentie,
Dupla 6931469. 280 8000™ | 89871934.68
Quairupla 13363938. 10000™ 92133‘:353.;6
Ofupla | 20794407.660"  20000™ | 99034838.58
Decupla | 23025842.34 40000™ | 105966307.80
20" 29957311.56 80000™ | 112897777.02
4007 36688780,78 100000™ | 115129211.70
8 oourla 43820250.00 200000"™ | 122060680.92
Centupla | 46051684.68 400000™ | 128992150.14
200" 52983153.90 800000™ | 1359236:9.36
4o0M™ 59914623 12 1000000™ | 138155054.04
8oor 66846092.34 2000000™ | 145086523.26
Millecupla| 69077527.02 4000000™ | 152017992.48
2000 76008996.24 8000000™ | 158940461.70
4000"™ 82940465.46 | | 10000000™ | 16171 80896.38

54, Omninm [inunm ultra limites radicalis T abule excluforum,
aneros artificiales invefligare.

Hoc facilé fit, finum datii multiplicando per 2,4,8,

10, 20, 40, 80,100, 200: vel per alium quemvis pro-
portionis numerum hactabella expreflum, donec pro-

) ducatur numerus qui intra limites radicalis tabulz con-
tinea-

Napier constructs another table contain logarithms that can be used in the process described in Proposition 54.

Proposition 54: if a sine falls outside the limits of the radical table, then multiply it be 2, 4, 8, 10, 20 etc (the
numbers from the first and third columns of the table in the previous proposition) until it falls within the limits of
the radical table numbers. Select the logarithm of the resulting number (or the nearest one to it) from the radical
table and add the logarithm (columns 2 and 4) from the table.
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tineatur, Hujus jam fub Tabula comprehenfi artificia-
lem (per 50 ) quare,cui acquifito adde randem differen-
tiam artificialem, quam Tabella indicat priori conveni(-
fe multiplicationi.

Exsmpirvu,

Vzratur, quem artificialem finus 378064 habeat;

is cim ulera limites Tabule radicalis excludatur,
per numerum aliquem proportionum prazcedentis tabel-
lz,utpote per 20 ducatur, fietque 7561280, cujus jam
intra Tabulam cadentis artificialem ( per 5o0) qua-
re, fietque 2795444.9 , ad quem adde difterentiam in
Tabella inventam convenientem vigecupla proportio-
ni, quzeft 29957311.56, fientque 32752756.4. Vn-
ge 32752756 eft artificialis quafitus , finus 378064

ati.

SS« ¥t dimidium finus totius , [¢ habet ad finum dimidii alicu-
jus arcus; Ita finus complementi ejufdem dimidii , ad finum to-
ius arcus,

Sit finus totus a b, dupletur & fit 2 b ¢; hacdiame-
tro fiat femi-circulus,in quo fignetur arcus ille a e, bi=
fariam in d divifus: ejusergo dimidiiquodeft d e, ex-
tendatur complementum ab e verfus ¢, quod fit arcus
e h, cui & h ¢ neceflario
aquatur: quia d e h qua-
drans zquatur reliquo
quadrantiarcuum a d &
h c. Proinde ducantur
linea e i perpendicularis
adaic, qua ideo finus 2
eft arcus a d e : & linea
a ¢, cujus dimidium f e, eft finus arcus d e, qui eft dimi-
diam arcus a d e: & linea e ¢, cujus dimidium e g eft
finusarcus e h, & ideo eft finus complementiarcus d e:
dimidium autens finus totius a b fita k. Dicouta k fe
habet ad e f, itae g ad cife habebit: duoenim trian-

) E guli

Propositions 55, 56 and 57 provide some trigonometric identities that can help simplify the calculations to find a
logarithm of certain sines.
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gulicca, & cie, zqui-angulifune: quiaice, vel 2
¢ ¢ angulus ntrique communiseft, & uterque ¢ jc, &
¢ € a rectus eft, 1lle ex hypothefi, hic, quia in periphe-
ria eft, & femi-circulum occupat. Ideodueuta ¢ hy-
potenufa triangulice a,ad efus minus latus a e; itafe ha-
bet ¢ ¢ hypotenufa triang. cie,ad ejus minus latus e i.
Et quum totum a ¢ fe habeatada e uttotum e cad e i:
fequetur inde dimidium a ¢, quod eft a b, {e habere al
a e,utdimidium e ¢, quodeft e g, fe habetad e i. Et
denique ciim jam totum a b el ad totum a e,ut e g ad
¢ i: Concluiimus neceffario dimidium a b, quod eft a
k,{e habere ad dimidium a e, quod eft f e: ut e g fe ha-
betad e i, quod erat demonftrandum.

s6.  Duplum artificialis arcus 45 gradunm, eff artificialis di.

midii finus totius,

Repetito przcedenti Schemate fit cafustalis , quod
ae, & ec,fint zquales. In hoccalucadet iin b, eritque
e 1 finus totus, atquce f, & e g zquabuntur: corumque
quivis finuseft 45 gra- 2ee
duum. Et quia ( per
przcedentem ) que eft
proportio dimidii finus
totiusa k,ad e f finum
45 graduum: ea cft
etiam proportio e g fi-
nus quoque 45 gra-
duum;ad e i iam finum
totum. Ided (per37) duplum artificialis finus 45
graduum, 2quale eft artificialibus extremorum, feilicer
finus totius, & eius dimidii. At horum amborum ar..
tificiales, funt tantum artificialis alterius eorum,fcilicet

: dimidiifinus totius: quia reliqui fcilicet ipfius finus to-
tius(per 27) artificiakis nullus eft. Neceffarid igitur du.-
plum artificialis arcus 45 graduum, eft artificialis di-
midii {inus totius, quod erat demonftrandum,

$7-%  ©Aggregatnm €x artificiali dimidii finus rotins y ¢ artifia
ciali
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ciali cuinfque arcus, equatur agg:;gdra artificialium dimidii
cjus arcus , ¢ complementi bujus dimidii. ~ Vnde artificialss
huins dimidii arcus haberi poteft, caterorum trinm artificiali.
bus detis, ' 75 9,

Quia per penultimé premifiam, dimidium finus to-
tius proportionatur ad finum dimidii alicuius arcus,ut
finus complementi einfdem dimidii arcus, ad finum to-
tiusarcus: Ided (per 38) aggregatum artificialium duo-
rum extremorum , {cilicet artificialis dimidii finus to-
tius, & artificialis cuiufvis totalisarcus, zquabitur ag-
gregato artificialium meliorum, videlicet artificialis
dimidii eiufdem arcus, & artificialis complementi hu-
ius dimidii. Vnde & per eandem 38, fi addideris ar-
tificialem dimidii finus totius (per 51, vel per premif-
fam inventum) ad artificialem cuiufvis totalis arcus da-
tum: & hinc {ubftraxeris artificialem complementi di-
midii prioris arcus datum , relinquetur ipfe artificialis
petitus eiufdem dimidii arcus: quz erant demonftranda.

Exemprvm.  Sit artificialis dimidii finus to-
tins ( per 51 ) 6931469 , fitque arcus totalis 69 gra-

g duum & 20 minutorum, cuiusartificialis fit 665143 da-

tus: totalis arcus dimidium eft 34 graduum & 40 mi-
rutorum, huius artificialem quaro, Complementum
huius dimidiiarcuseflt 55 graduum, & 2.0 minutorum,
cuius artificialis it 1954370 datus: Addo itaque
6931469 ad 665143 , & fict aggregatum 7596612
ex quo aufcro 1954370, & relinquentur 5642242
artificialis uafitus , arcus 34 graluum & 40 miuu-
torum,

5 Datis artificialibns emninm arcunm non minorum 45
g gradibus,omninm arcunm minorum artificiales facillime ha-
bentur,

Ex artificialibus arctum omnium non minorum 4§
gralibus per hypothefin datis, habebis per premiffam,
artificiales reliquorum omnium arcuum decrefcentium

E 32 ufque

Proposition 58: Once the logarithms of sines greater than 45 degrees are know then the ones less than 45 degrees
are easy to find. Using proposition 57 it is possible to find all the logarithms for sines down to 22 degrees 30
minutes, and from these down to 11 degrees 15 minutes, etc.
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ufquead vigefimum fecundum gradum cum femiffe. Ex
quibus iam habitis, artificiales fimiliter reliquorum ar-
cuum ufque ad 11 gradus & 15 minuta habebuntur,
Et ex his rurfus, artificiales omnium arcuum ufquead s
gradus & 38 minuta. Et itadeinceps in primum ulque
minutum,

59.  Tabulam Artificialem condere.

Paginz prazparentur quadraginta quinque longinf~
culz ,ut prater margines {upcriorem & inferiorem fexa-
ginta etiam lineas numerales capere valeant. ' Pagina-
rum quelibet lineamentis tranfverfis in 2 o fpatia zqua-
lia dividatur: {patiorum quodvis tres lineas numerales
caperevaleat.  Inde aliislineis defcendentibusdivida-
tur pagina quavis in columnas feptem, interpofita du-
plici linea inter columnas fecundam & tertiam, & inter
quintam & fextam : inter cateras vero fimplex ponatur

linea. Primapagina in frontefuperiore lzvor um, fu-
pratres primas columnas fuperfcribatur hoctitulo | O
Gradws | & fubfcribatur inferivs & dextrorfum {ub tri-
bus ultimis columnis fic | 89 Gradw] Secunda pa-
ina fuperfcribatur levorfum ﬁcﬂ, 1 Graduws | & fub-
?cribatur dextrorfum fic § 88 Gradus|™ Tertia pagina
fuperfcribatur fic |2 Gradus| “& fubfcribatur fic | 87
Gradus |  Et ita cum cateris paginis procedendo , ut
fupra feripti infra (criptis additi, quadrantem uno mi-
nusfive 89 gradus femper compleant. Inde prima co-
lumna per fingulas paginas titulum hunc fuprafcriptum
habcat | Minuta graduum fuprafcriptoram | Secunda co-
tumna hoc titulofuperfcribatur | Simus arcuums fimflrorum
Tertia columna hoc titulo fuperfcribarur | s Artificiales
arennm fimifyorum §  Quarta columna hoctitulo & fu-
: perfcribator & fubferibator | Differentia inter artificiales
& complementorum Y Quintacolumnafubfcribatur hac fub-
- feriptione | Artificiales arcumn dextrornm|  Sexta colum-
na fubfcribatur hac fubfcriptione | Sirss arcuum destro-
.- rum} Scptima columna fubfcribatur hac fubfcriptio-
ot ne

Proposition 59: Napier describes the layout of the tables in his Descriptio (see the file of that publication for an
example).
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ne | eMinuta gradaum infra firiptorums | Primz deinde
columnz inferantur numeri minutorum ab o ad 60 pro-
grediendo. Septima etiam columnz inferantur nume-
ri minutorum 4 60 ad o decrefcendo: ea lege, ut primz
& f{eptimz columnz bina quavis minuta in eadem li-
nea oppofita, gradum integrum feu 6o minuta perfi
ciant, Exempli gratia, o ad 60, & 1 ad 59, & 2 ad
58,& 3 ad 57, &c. opponantur. Atq; inter bina quzque
viginti lineamentorum tranfverforum , tres numeriin
quolibet intervallo cujuflibet columna contineantur.In
fecunda columna ponantur numeri finuum, refponden-
tium gradibus fupra , & minutiisa latere lzvor{um in
eadem linea pofitis. In fextaetiam columna ponantur
numeri finuum, re(pondentium gradibus infrd , & mi-
nutiisa latere dextrorfum in eadem linea pofitis. Hos
finus fuppeditabit tibi communis fintum ReinsoLDL
Tabula, vel fi qua exa&ior. His peraéis, omnium fi-
nuum inter finum totum & fuum dimidium, artificiales
per 49 & 50: caterorum vero finunmartificiales per 54
computato. Sivealiter, multoque & exa&ius & faci-
lius, omnium finuum inter finum totum & finum 45
graduum artificiales, per eafdem 49 & 50 computato:
exquibus jam habitis, omnes reliquorum arcuum mi-
norum 45 gradibus artificiales, per premiffam quim
facillimé acquires. Quibus omnibusartificialibus ut-
cunque computatis, i tertia columna locabis artificia-
les numeros refpondentes gradibus {uprd, & minatiis i
latere finiftro, {uifque finibus levorfum in eadem linea
pofitis. Similiter & in quinta columna locabis nume-
ros artificiales refpondentes gradibus infri, & minutiis
a latere dextro, fuifque finibus dextrorfum in eadem li-
neapofitis, Media tandem columna fic perficitur: nu-
merum quemque artificialem dextrum, ex artificiali fi-
niftrorfum in eadem linea pofito aufer,notatd differcn-
tia in eadem linea inter utrumque, donec totam mediam
columnam compleveris, Hanc Tabulam nas ad fingu-

B3 Ia
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la minuta computavinus, atque erudicis ( quibus plus
fit otii) ¢jus exactiorem elimationem, ut & Tabule fi-
nuum emendationem relinquimus,

Epitome Tabulz artificialis
aliter condende.

o QU 1A nonnunquam artificiales per 54 inventi | differunt
ab artiﬁciztfiém per 58 inventusy vt bijus finus 378064,
numerus artificialis per illam cft 32752756, per hane verp t:ff
32752741 3 arguitur quibu(dam in locis T abnla finunm vitio-
Jaeffes.  Quapropter confulo erudstis ( quibus for[an difcipu-
lorum & computiflarum copia fit) vt T abulam [inunm exactio-
rem ¢ maioris numeri edant, vtpote cuius finus totas fit 1000-
00000, f¢ilicet 0ifo cxphrarum prater vnitatis figuram , cum
prior finus totus [eptem tantum conflet.  Deinde vt Tabula
noflra prima contintat centum pumeros, progredientes in ea pro-
portiones,quaeft inter hunc novum finum totum, & finum eo
minorem vnitate, Vipote inter 10000000, € 99999996.
Secunda T abula contineat etiam centum numeros, in ea pro-
portione, que eft inter hunc novum [inum totum , & nume~
7um eo minorem centenario ,  [cilicet inter 100000000 4 &
99999900,

Tertia Tabula que & radicalis dicitur, trigintaquingue co-
dumnas, & centum numeros in qualibet columna continet. Cen.
tum numeri einfdem columns progrediantur in ea proportione,
que cft decem millinm, ad numerum eo minorem wnitate, vide
licet 1cocococo ad 99990c00.  Trigintaquingue primi in..
ter (e, aus [ecundi | ant tertii, ant ceteri einfdem ordinis om.
uinm columnarum inter [¢ progredmntuy ea proportione , que
¢ft 100 ad 99, ant finns sotins 100000000 4d 99c00CO0. 17

his

After finishing his 59 propositions, Napier points out that, because there are two different processes that could
be used (propositions 54 and 58) to calculate a logarithm, they might differ slightly (which, in fact they do).
He suggests that, if you start with a table of sines that are more accurate than his (he suggests using a radius of
100,000,000,000 rather than his radius of 10,000,000,000) the problem will be eliminated.
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bis fuifque artificialibus inveniendis ¢ continuandis, obferven-
tur requle catere precedentes, «Atque ex completa ﬁc radia
cali Tabula, omninm finuum inter [Zﬂum totum & finum 45
graduum artificiales, exactiffime per 40 ¢ 5o reperies: 4:;:;:
ex artificiali arcus 45 graduum duplato | habebis artificialem
dimidii finus totins per §6.  Et tandem ex bis iam habitis,
cateros artificiales per penultime pracedentem exquires;
quos in ordinem T abule per precedentem rediges,
¢ fiet Tabula,omninm certe Mathemati.
carum T abularum preflantifima

& ad vfus praclarif-

705 pam!m.

Tl

Finis conftrutionis Tabula Artificialis.
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AP ENDIX

De alia eaque praftantiore Logarirn-

MORVM /pecie crmﬂmendzz; in qua
{cilicet, vnitatis Logarithmus cft o.

Nt = ® warios Logarithmorum progre(fus,
is cft preflantior , qui cyphram pro Logarith.
mo wvaitatss flatuit, € 10,000,000,000 pro
Logarithmo denarii- fes decupli infhiwit .
caterorum antem omnium Logarithmi, ex bis
: ﬂ(}b{hm neceffario confequentur, ¢&r modus in-
veniendi eos varins eft,qnorum primus fic [ebhabet,
Locaryrumvwm decupli datum, widelicet 10,000,
000,000, decies partire per quingues & fient inde numeri (c-
quentes 2000000000, 400000000, 80000000, 16000000,
3200000, 6400004 1280004 25600, §¥20, 1024, Horum
vitimum decies etiam bipartire,&r fient inde numeri [equentes
$12,256,128,64,32,16,8, 4,2,1. Atque hi omnes numeri
Junt Logarithmi. Queramusigitur fingulorum numeros vul-
gares,qui 7is ordine refpondent, Inter denarinm ergo feu decu-
plum

This appendix is the one in which Napier describes the base 10 logarithms that were developed by he and Henry
Briggs. In this (base 10) system he proposes that the log(1) = 0 and log(10) = 10,000,000,000. Once again the
English translation by Macdonald mentioned in the introductory notes should be consulted for the details of the
creation of this new form of logarithms.
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plum 10 atque vnitatem (aunltos calenli gratia quot vis cyphris,
vtpote duodenis ) capiantur quatuor media proportionalia, [iu
potins (per extractionem radicis [uperfolide) eornndem mini-
mum, quod [it doctrine gratid A. Inter A & vnitatem,ca-
piatur [imiliter ex quatwor proportionalibus minimum me.
dium y quod fit B. Inter B ¢ vnitatem , capiatur medium
quartum [ew minimum, quod fit C. Et ita progredere_ per
extraitionem [uperfolide radicss, dividendo intervallum inser
recens inventum ¢ vnitatem, in quingue intcrvalla proportio.
nalia [enin quatnor media; quorum omnium quartum [en mi-
nimum [emper notesur,vfque dum ad decimum medinm m:i.
nimum pervenerisygue bis notis fignentur D,E, F, G, H, 1, K.,
Computatis jam exalte hifce proportionalibus, pc:}gc..;,é' inter
K & wnitatem yuare medium proportionale, quod fit L.  Sic
inter L ¢ nitatem cape medium proportionale,, guod fit M.
Sic fimile medium inter M & wnitatem, quod fit Ne  Eodem
artificio (per extractionem quadrasam) creentur inter quemque
recentem numerwm & vnitatem, reliquaintcrmedia proportio-
nalia, bis notis figninds O, P,Q,R,S, T, V:  Quorum pro.
portionalium cuilibet, refpondes ordine funs Logarithmus fu.
perioris [eriei.  Vnde wnitas erit Logarithmus numeri V,
quicunque is fuerit; ¢ 2 erit Logarithmus numeri T, ¢ 4 #u-
meri S, & 8 numeri R, 16 numeri Qs_32 numeri P, 64 nn-
meri O, 128 numeri N, 256 numeri M, s 12 numeri L, 1024
numeri K: Que omnia ex [uperiore conflructione pasent. Ex
his autem jam conflynctis, confbrui poffunt aliorum tum Loga-
rithmorum proportionalia,tum proportionalium Logarithmi.
Nam ficuti in [aticis ex additione ponderam vnitatis, binarii,
quaternarii, 8™, ¢ aliorum pariter parinm numerorum omnis
creari poteft ponderum numerus , qui apud nos jam Logarith-
mi funt: Ita ex proportionalibus V, T, S, R, &rc. que illis
refpordent, & ex ceteris ctiam duplicati ratione creandss, con-

' F fitui




From the Tomash Library on the History of Computing

Napier, John, Mirifici logarithmorum canonis constructi, 1619, Edinburgh

42 Arrenpirx

Jtitui poffunt omnium Logarithmorum oblatorum refponden-
sia proportionalia, per eorundem invicem multiplicationem re_
fpective vt docebit experientia,  Hujus autem operis pracipua
difficultas ¢ft indenis proportionalibus duodecim figurariie fex-
aginta figuris [uperfolido more extrahendis: Jed quanto major
bac difficultas, tanto exactior eff hic modus in Logarithmis

proportionalinm , & Logarithmorum proportionalibus inve
niendss.

Alius modus facilé creandi LocariTa.

MO s numerorum compofitorum, ex datis L o-
GARITHMIS fuorum primorum,

SI duo numeri datorum Logarithmorum, invicem multi.
plecati componunt sertium;eorum Logarithmorum aggre-
Zatum erit tertii Logarithmus.

Item fi numerus per numerum divifus producit tertium, &
primi Logarithmo [ecund; fubftractus, velinquit tertii Loga-
nithmum.

Siex numero in [¢ quadyase, cubice, [uperfolide, ¢re. duéto,
producitur alter quivis; ex primi Logarithmo duplato, tripla-
10, ant quintuplato, producitur illins alterins Logarithmus,

Item [iex dato per extraélionem quadyatam, cubicam, fa.
perfolidam, & c, extrabatur radix; datique Logarithmus bife-
cetur, trifecesur, aut per quingue [ccetur, producetur Logarith.
mus eju/dem radicss.

Denrque quicunque numerus vulgaris ex vulgaribus compo.
nitur per multiplicationem, divifionem, aut extraitionem: ¢jus
Logarithmus componitur refpective per additionem, [ubfira-
Ctionem, duplationcm, [eu triplationem, dre, Juorum Logarith-
morum,  Fude fola difficultas est in anmerornm primornm

Lo-
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Logarithmis inveniendis s qui hac fequenti arte generali in-
Veninntur,’

«Ad omnes Logarithmos inveniendos, oportet duorum ali
quorum vulgarium numerorum Logarithmos dari, aut [altem
affumi pro fundamento operis , vt in [uperiore prima conftru~
ctione , o [en cyphra affumebatur pro Logarithmo vwlgaris
vnitatis, ¢ 10,000,000 000 pro Logarithmo denarii few 10.
His itague datis, quaratur quinarii (qui primus nuenérus e5t)
Logarithmus hec modo.  Inter 10 ¢ 1 queratur medsunz
proportionale , quod eit ¥, Sic inter 10 000,000,000
& o queratur medinm Arithmeticum.,quod eff 5 0005000.000.
Deinde inter 10 & X275 capiatur medsum Geometricum,

leocesocacces

quod it 2o Et fimiliter inter §,000,000,000 & © CA=

LeovocoLooan

piatur medinm  Arithmeticum, quod eft 7500000000,

In continué proportionalibus vniverfis.

‘ J T [ummamediornm ¢ alterutrius extremi , ad eundem
extremum 5 [ic d;‘fmmia extremorum, ad differentiam
extremi ejufdem ¢ medii proximi.

Compendium dimidii Tabule Lo ca-
RITHMORY M.

Vorum arcuum quadrantem complentium , vt [inus ma-
joris,ad finum dupli arcus; Ita finus 30 graduum,ad fi-
num minoris, Vnde addito Logarithmo dupli arcus ad
Logarithmum 30 graduum 5 ¢ a preducto, [ubducto Lo

garithmo majoris, relinquitur Logarithmus minoris.

F 2 Ha-
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‘Habitudines LocariTeMORYM &

fuorum naturalium numero-
rum invicem,

1 DEnmr duo finus ¢ [ui Logatithmi.  S7 totidem nume-

7i aquales finui minori in fe ducantur,quot funt vnitases

in majoris Logarithmo: ¢ contra, totidem aquales (insi ma-

jori in fe ducantur , quot [unt vnitates in minoris Logarith.

mo 5 erunt duo produéta equalia, & produéti finus Logarithz

mus, erst numerus faitus ex ambobus Logarithmis invicem
wultiplicatis.

2. Vi finus major ad minorem 5 Ita velocitas incrementi, ant
decrementi Logarithmorum apud minorem , ad velocitatems
incrementi aut decrementi Logarithmorum apud majorem.

3. Duo finus in ratione duplicata, triplicata, quadru.
plicata , &re. habent fuos Logarithmos 7 ratione_ dupla,
tripla,quadrupla,cyec. :

4 Etane finus in ratione vt ordo ad ordinem, (id eff i tripli.
catum ad quintuplicatum , vel cubus ad j;;pe:ﬁlia’am ) habent

[iwos Logarithmos, in ratione_ vt eorundem ordinum indices,

idefl,vt 3 ad s.

Si primus finus in [ecundum duitus producit tertinm; Los

2 garithmus primi additus [ecundi Logarithmo producit tertis
Logarithmum,  Sic in divifiones, diviforis Logarithmus
ex i’videndz’ Logarithmo fubdnitus,relinguit quotientis Lo-
garithmum.

6. Et [i quot aquales primo, invicem ducti producunt [ecun.

dum 5 totidem equales primi Logarithmo, fimul additi produ.
¢unt Logarithmum fecundi.

7 Medium  quodvis Geometricum inter duos finus , haber
Juum Logarithmum medium tale  Arithmesicnm inter fi-
#unm Logarithmos, '
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APPENDIX. 45
8. Sinus primus dividit tertium , quoties [unt vnitatesin B
numerus [ecundus dividit enndem tertinm , quoties funt vni-
tates in B Item idem primus dividit quartum , quoties [unt
wnitates in C 5 ¢ idem [ecundus dividit eundem quartum,
quotics [unt wnitates in D. Dico, qua e5i ratio A ad B, cs_tde'm
eit C ad D, ¢ Logarithmi fecunds ad Logarithmum primi.
Hinc fit quod numeri oblati Logarithmus, eff numerus lo
corum [en figurarum, quas comprehendst factum ex oblato toz
tiesin [educto quoties [unt vnitates in 10,000,000,000.
vo. Item fiindex ordinis (it Logarithmus denarii, numerus fiz
guraram (vna dempta) ordinis [cilicet multipli,erit Logaritha
mus radicts,
neritur , quis numerus fit LogariTamvs binarii.
Refpondeo, numerus locorum numeri fa&iex 10,000,0-
00,000 binariis invicem duéis.

At dices, hic numerus fa&us ex 10,000,000,000 bi-
nariisinvicem du&is eft innumerabilis. Refpondeo, nu-
merus tamen locorum ejus (quem quaro) eft numerabilis.
Ex darta itaque radice (binario) & indice (10,000,000,
000 ) quare numerum locorum multipli, & non numerum
ipfius multipli ; & per regulam noftram invenies 3010-
29995 &c. pro numero locorum qu(ito, & LoGarITH-
mo binarii.

9.

O
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LVCVBRATIONES
ALIQVOT DOCTISSIMI
D. HENRICI BRIGGII
In Arrenpiceym premiffam.

Habitudines Locarrramorym & fuorum naturalium
numerorum invicem ; Si vnitatis Lo G ac
RITHMYVS fit o,

R A r1s dnobus numeris cum fuis Logarithmis;
™ [i commuiis aliquss divifor virofque Logarith.

% ‘mos divilerit, ¢ vterque numerornm datorum

1.

%}’ W E-be toties in [eipfum ducatur , vt numerns factorum
T

% ab alterstro, wnitate tentum [uperetur a quoto
alterno Logarithmi; erunt duo produiti aquales. Et Loga~
sithmus numeri producti, erit numerns continud factus,a quoz
tis Logarithmorum ¢ communi corundem divifore.

Logarithmi,

S 25118365 4
Sunto dati numer! sg8ro718 -

In this section Henry Briggs adds notes about the base 10 logarithms. They are rather obscure points, but would
have been useful in calculating a table of the base 10 logarithms.



From the Tomash Library on the History of Computing

Napier, John, Mirifici logarithmorum canonis constructi, 1619, Edinburgh

LVCVBRATIONES," 4%
'Sit communis divifor vnitas. _
Primus in feipfum quinquies :
Secundus in Feipfum ter --- } dGas facle A yRISAE4 9
1000000
Logarithmi.
r I (°) )
251__183.‘15. (1) ILatus 4
Conti- 63095737 (2) Quadratus 8
- pué pros < 158489331 (3) Cubus 12
g:ll:s‘o" 39810718  (4) Biquadratus 16
100000000 (5) Solidus 20
(251188649 (6) Quadr.cubus 24
Logarithmi,
- I (o) o
Continué 39810718 (1) 6
propor- 158489331 (2) 12
251188649  (4) 24
Avivp Exemprvm,
. » Logarithmi.
316227
Sunto dati numeri S =T :
l so118724 -
Communis Logarithmorum divifor fit I
Pri i 3 5.s ;
Sccur:?t;lss cﬁ:;gi § in feipfum duus facit { 316227766
F 4 - Logar.
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t- :_ %) Log:;mh. : ) Logc:
M 316227766 (1) 5 so118724 (1) 7
1000000000 (2) 1o 251188649 (2) 14
, 100 (4 20 630957376  (4) 38
‘1000 (s) 30 3:622776_;_ (5L 35
316227766 () 35 Tk

Notandum fi communis d ifo ] '
wifor fit vnitas, vt in Vtrogue
i:‘:empl.o pracedente ; faitus ab ipfis datis Logarithmis, ‘57
ogarithmus numeri product;, Luia vnitas multiplicans non

auget multiplicatum,
TERTIVM ExsMprprywm.

: \ Logarithmi.  Quoti.
Sunto dati numeri 343 2.53529412 3
823543  5.91568628 7

Sit communis divifor

84509804
1 Eo] o

> g 343 (1)  2.53539412
o) g 117649 (2) 5.07058824
§ = 40353607 (3) 7.60588136
8 g e 3841287201 (4) 10.14117648
£ 55°545864083284007 (7) 17747058824
g

a 6 823543 (1)  5.01568628
?,_ :; 678223072849 (2) 11.83137256

558545864083284007 (3) 1774705884
Datorum LocaRztMoRyM quoti funt 3. 7. faGus ab iis 21,
qui

’




From the Tomash Library on the History of Computing

Napier, John, Mirifici logarithmorum canonis constructi, 1619, Edinburgh

LYCYRRATIONES, 49

qui duGtus in communem diviforem 84509804 facit 17,
74705884 LogARriTeMYM numeri produ&i.

Notandum quod Cubus [ecundi numeri, eique equalis ﬁ =
timus fizuratus primi; ( quem aliqni appellant [ecundum jg.
lidum) [eribitur notis oitodecim: idcirco ejus Logarithmus s
fromte gerit 17, prater notas (ubfequentes, que exprimunt Lo-
gavithmum numeri, qui ii(dem notis [cribitur: [ed ejus prima
tantums nota verfus [iniftrans,denotar nobis integras vuitates
Z!ﬂ'ﬂqm’, relique note (ubfequentes, exprimunt partes,integris
ifce adjiciendas. Sic st dre, cwins Logarithmus
74705834,
Quod (i quatnor loci relinquantur integris, ponenda erit in
fronte Logarithmi, nota 3, zz'c 55855, &re. enjus Logas
rithmus 3.74705884. RIS

Hine poterimus datis duobus L ogarithmis
(o finu primi, invenire finum Jecund.

Sumatur communis aliquis Logarithmorum drvifor ( qui
quo majer fuerit e commodior erit) is dividat virumgque: dein
de primus [inus [eipfum multiplicet, ¢& fuos factos: donec ny-
merus faitorum wnitate tantum [uperetur & quoto [ecundi
Logarithmi: wel donec procreetur figuratus, cognominis quote

fecundi Logarithmi. Idem numeras produceretur, fi fecun-
dus ﬁma_: a_]rmﬁmr, ﬁipﬁ_;m mu!t_ipl:’czfrct,damf fieret figuratus,
cognominis quoto primi Logarithmi, ¥t patet per praceden
tem propofitionem, Huiusitaque figuratis a primi quoto de:
#ominati latus queratur: quod, vbi inventum fuerit, erit finus
fecundus quefitus. Eritque continue faclus & quotis, ¢ comes
muni divifore,ipfius figurati Logarichmus,

Vtfunto dati LogAriTEMI 8, 14,& fitfinus primi 3 com-
- G . mu-
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munis LocarTTaMoRvM divifor eft 2,qui dat quotos 4,7.
Si 3 feipfum fexies multiplicet, proveniet 2187, pro figu-
rato, quiinferie continu¢ proportionalium ab unitare fep-
timum locum occupabit; & inde dici poterit non incom-
mod¢ feptimus figurarus. Idem numerus 2187, in alia
continu¢ proportionalium ferie, eft ab unitate figuratus
quartus: cujus latus 6225 eft finus fecundus quafitus.

Quoti 4, 7. fa&us abiis 28, qui du&us in communetn
diviforem 2 facit 56. Loc ar1THNYM figurati2z187.

¢Q

Logar. Log,

7" (o) o 1 (c) o

3 (1) 8 6338521 (1) 14

Conti- 2; 83 ;ﬁ 6258573 (2) 28

nuépros & 81 (3) 32 31980598 (3) 42

portio- 243 (5) 40 2187 (4) s6
nales 729 (6) ° 48
2187 (7) 56

 Notandum hos Logarithmos diverfos effé ab i, qui ad il-
Iustrationem fuperioris Propofitionis adhibebantur 5 7 hoc atm,
1em conveniunt, quod vtrobique Logarithmus wanitatis ¢57 o.
quo pofito, Logarithmi eorundem numerorum vel Junt aqua:

bes,wel faltem proportionalesinter fe.

Sinus primus dividit tertium_.) diser pr:
mus dividere tevtinm, ¢ tertii quotum, ¢ quoti deinceps quo-
tum quemlibet, quoties poterit,donce guotus vitimus fit minor
divifore. Deinde dz’w‘jfwm:m barum numerus notesur, non an-
semquosi alicuing quantitas, (nifi forte minimi, de quo mox
plura dicemus) eodemn modo fecundus, eundem tertium ejufque
quotes dividat, Ita ctiam dividatur ab Vtrogue quartus. ¥t

Sunto
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rimus )
ecundus 4
tertius 16
quartus  §4

Sunto finus

Primus 2, dividit fertium 16, quaters Suntque quoti 8,.4.2. 1.
Secundus 4, dividit cundem tertinm 16,bis, Suntque quots 4a
1. erunt igitury A, 4. B, 2.

Eodem modo primus 2, dividit quartum 64, [exics, Quo-
riqneﬁm: 32.16. 8, g2+ 1,

Secundus 4,dividit guartum'64.ter. Quotig, (unt 16,4.1.
Sunt igitur C,6, D,3, aio vt A, 4. ad B,2: fic C,6. ad
D,s3. ¢ fic Logarithmus [ecundi,ad Logarithmum primi.

Si in hifce divifionibtusy vitimus ¢ minimus quotus vbique

[it wnitas, wtin 1itis quatuor propofitis: eruit numeri quoto-

rum , ¢ Eogarithmi diviforum , rec:'fracé proportionales.

wA lias ratio non erit pror[us eadem vtrobique: vernntamen [

- divifores fuerint exigui & dividend; [atis magni, ita vt quots

[fint plurimi; defeitns iite proportionalinm vix awt ne vix qui-
dem percipi poterit.

Hinc ﬁt quod numeri oblati Logarith-

mus ) . Sumantur dno numeri 10. ¢ 2,vel quivis alius; &

fit Logarithmus primi datus | [cilicet 100,queritur Logarithe
mus fecundi,  Primo, [ecundus [eipfum toties multiplicet, vt
numerns factorum vnitate tantum [uperctur,a dato primi Lo-
garithmo.  Deinde vitimns factus , dividatur per primum
mumernm 10, quoties fiert poterit 5 & codem modo per fecun~
dum. Erit autem numerus quotorum  facti a fecundo divif,

300, (gquia fattus iftceft figuratus entefimus, Et fi m;me:}u?
_ G 2 ali
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aliquoties in [eipfum ductus, facict aliquem: idem numerus. fa.
étum toties dividet, ¢ [emel viterins, vt 3 in [eipfum qua-
ter ductus, facit 243. idem 3, dividit 243 quinquies, ¢ quo..
i erunt 81e27.9.3¢1, ) Deinde fi idem factus dividatnr a
primo 10. manifeftum eft, numerum quotorum, vnitate tantum
minorem effe numero locorum in divifo. Idcirco cim idem fa.
Etus dividatur 4 datis duobus numeris quoties ficri poteft;erunt
(per pracedentem propofitionem) numcri quotorum ¢ Loga-

- xvithmi diviforum, reciprocé proportionales. Ef} antem nume-
7us quotorum [ecunds, aqualis Logarithmo primi: idcirco nu.
merus quotorum primi ( id eft numerus locorum in faéto, vno
dempto, ) aquabitur Logarithmo fecundi.,

1 o
, ol 2 1
! o= 1 4 2
™ 2 16 4
- 3 256 8 p
\ 4_ 1024 10
Lad
°© 7 1048576 20
g 13 1099511627776 40
- 25 1208925819614 8o
‘; 31 1267650600228 100
- 61 16069379676 200
m 121 25822496318 400
vy BT 66680131608 8co
» 302 107150835165 1000
©
- 603 114813014767 2000
. 330§ 131820283599 4000
< 2409 17316587168 8oo00
& 3011 19950583591 10000.
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Hic videmus, {i LocAR1TaMyvs denarii fit 10, notz feu
loci in decimo figurato funt quatuor. Idcirco LoG ariTH-
mvs binarii erit 3 & amplits, In centefimo figurato nu-
merus notacrum cft 31: in millefimo, 302 : 1n 10000,
3011 ; & quo plures fuerint fa&i, ed propiﬁs acceditur
ad verum LoGARITEMYM quzfitum : in minoribus enim
fa&is partes ultimo quoto adharefcentes rationes pertur-
bant aliquantulum. Verum fi ponatur LocAr1TeMvs de-
narii, effe 10,000,000,000 ; Et binariusin feipfum
toties ducatur,ut fa&orum numerus, unitate tantum {u-
peretur 4 dato LOGARITHMO : erit numerus locorum in
ultimo fa&o demptd unitate, Lo AR1TamMvS binarii fatis
accuratus ; quia particulz ultimo quoto adje&z, in nu-
meris adeo magnis, fruftra conabuntur proportionem
impedire.

FINTIS
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DAM EMIN ENTISSIMAE

-ad triangula {pharica, mira

_ij Sacilitate refolvenda.

i Triangulum fphericum refolvere,abfque eiufdem divi-
fione in duo quadrantalia aut re@angula.

PROPOSITIO PRIMA,

At 1s tribus lateribus,angulum quemvis pro-

5 palare. Et contra.
Ex tribus datis angetlis latus quodvis inve.
nire.

Perficitur hoc omnium optimé, pertres modos Loca-
RITHMORVM Noftrorum,Cap.6, Sett. 8+, 9*, 10%, deferiptos.

J:X.

Datislatere AD, ¢ angulis D ¢ B,
f latus A B invefligare,

: Ducfinum A D in finum D, pro-

B { du&um divide
— t per finum B, & pro-
~—_-D venict finus A B. SR

C Datts

This section is devoted to problems involving spherical triangles. These were most often encountered in navigation
and astronomy and proved a major stumbling block to many engaged in those professions. The method normally
used for solving for the various sides and angles of a triangle drawn on a sphere was to subdivide the triangle with
a line (such as AC above) which would create two triangles with at least one 90 degree angle. The various rules
for the solution of these right angles spherical triangles were the ones usually used in solving problems. Napier
presents a list of 12 formula for solving these problems without subdividing the spherical triangle.

These formula were, as Napier notes, previously published in the Descriptio.
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4. Datislatere AD, ¢ angulis D & B, latus B D acquirere,
Duc finum totum in finum complementi D, & divide
per tangentem complementi A D, & fiet tangens C D
arcus: deindeduc finum C D, per tangentem D, & divide
produéum per tangentem angnli B, & fitfinus B C;adde
aut fubfirahe B C & C D, & fit B D

§. Datis latere A D, & angulisD & B, angulum A invenire.

Duc finum totum in {inum complementi A D, & divi-
de per tangentem complementi D anguli, & proveniet
tangens complementi CA D & fic habetur iplc C A D
angulus, Similiter duc finum complementi B anguli,per
finum C A D, & divide per finum complementi D, & fit
finus anguli B A C ; quo addi:o vel fubftra®o ex C A D
proveniet B A D quafitus.

6. Dutis A Dy D angulo cum latere B Dsinvenireangulum B.
Duc finum totum in Anum complementi D, & divile
per tangentem complementi A D, & fiet tangens C Djscu-
jus arcun C D aufer (vel alids adde) a latere B D, & fit
BC. Deindeducfinum C D, per tangentem D, & divi-
de produ@um per finum B C, & fit tangens anguli B.

« Datis A D, & D anzulo cum latere B D, invenire latus A B.

Duc finum totum infinum compleméti D,& divide pro-
dué&i per tangentem complementi A D, & fiet tangens C
D:cuius arcum C D,anfer vel adde lateri B D dato,&fit B
C. Deinde duc inum. complementi A D, per finum com-
plementi B C, produ&um divi ’e per finum complementi
C D, & proveniet finus complementi A B: & itaipfe A B
habetur.

Sequi vifetur, ex A D & D angulo cum latere B D da-
tis, invenire angulum A {en B A D:f{ed hiefitustriplicem
requireret Regulan Tr1vm. Mutato igitur A proB, & B
pro A, erit problema fic.  Datis BD ¢ D, cum Latere A
D, invenive angulam B.  Quod prorfus idem eft cum fep-
g_mo prablema:e , & duplici tantum regula Trium expe-

tur,

3

G 4 Dats
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'~ Datis ADdrangulo D, & lasere A B, angulum B invenire.
' Duc finum A D in finum D, & produ&um divide per
finum A B, & producitur finus anguli B.

Datis A D,&r anguloD, & latere A B, litus B D invenive.,
Duc finum totum in finum complementi D, & divide
produ&um per tangentem complementi A D, & fiet tan-
gens CDarcus.  Deinde duc finum complementi C D,
in finum complementi A B, & produ&um partire per finum
complementi A D, & proveniet finus complementi B C,
Ipfiufmet ergo B C & C D arcuum (amma, vel difieren-
tia,eft latus B D quafitum,

ve; Datis AD, & angulo D cumlatere AB, angulum A feu
B A D invenire,
Duc finum totumin finum eomplementi A D, produ-
¢um divide per tangentem complementi D, & proveniet
tangens complementi C A D; & fic habetur iple C A D
angulus. Deinde ductangentem A D, per finum com-
plementianguli C A D, produ&um divide pertangentem
A B, & proveniet finus complementi B A C; & inde BA
- C ipfe: cujus, & C A D arcoum fumma, vel differentia,
eft B A D angulus quafictus.

1. Datis AD, &rangulo D cum angulo A, latus A B exquirere,
Duc finum totum in finum complementi A D, & divide
produdum per tangentem complementi D anguli,& pro-
veniet tangens complementi C A D, & fic habetur ipfc
C A D angulus: cujus, & integrianguli Adifferentia, (vel
aliasfumma) eftangulus B A C. Deinde duc tangentem
A D, in finum complementi C A D, produdun partire
per {inum complementi B A C, & proveniet inde tan-
gens A B.

12 Datis A D & angulo D, cum angulo A, angulum tertium
B invenire_.

Due finum totum in finum complementi A D, & divi-

de productum per tangentem complementianguli D, &

: pro-
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proveniet finus complementi anguli B, & inde ipfe angu-
lus B quafitus. _

Sequi videtur,exA D, & D, & A angulis, invenire B
D latus: {ed in hoc fitu triplicem requirit regulam Trium.
Mutatisigitur A in D, & D in A, erit problema {ub hac
forma, Datis D A, A, ¢ D anguls, invenire B A. Pror-
fus idem cum problemate 11, & duplici tantum Regula
Trium expeditur.

De femi-finunm ‘ver[omm.a prastan-
tids ¢ Vfu.

I, D At 1s duobus lateribus & angulo intercepto , tertinm
latus invenire.

Semi-finum verfum differentiz crurum, aufer ex femi-
finu ver{o aggregat: crurum ¢ reliquum multiplica per fe-
mi-finum ver{um anguli verticalis intercepti : & produ&o
divifo per finum totum, adde femi-finum verfum differen-
tiz crurum, & prodibit femi-finus verfus bafis optatz.

Eadem ratione ex bafi & angulis juxta eam, reperitur
tertius angulus verticalis.

2. Contraex tribus lateribus invenire angulum quemwis.
" Exfemi-finu verlo bafis, aufer femi-finum verfum dif-
ferentiz crurum in finum totum du&um; reliquum divide
per femi-finum verfum aggregati crurum, minutum {e ni-
finu verfo differentiz crurum: & prodibit femi-finus ver-
fusanguli verticalis quafiti. Eidemratione ex tribus an-
gulis inveftigantur latera. '

3. Datis duobus arcubus tertium dare, cujus finus equetnr diffe.
rentie [inunm priorum.

Sitarcus 38: 1, cjus Logarithmus 484504 arcus alter
77 gr. Horum accipe complementa 51: 59, & 13 gr.
quorum f{emi-aggregatum eft 32: 29, femi-differencia
vero eft 19: 29 : quorum Logarit;u{mi funt 621656 &

109~

Napier now adds a few more rules using half versed sines (essentially the cosine of half the angle - see the
introductory notes on the definition of trigonometric functions).
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1098014 ; quosadde, fient 1719670; A quo produ&o
{fubftrahe 693147, & remanebit 1026523 Logarithmus
21 gr, vel idcirca. Dico finum reGum21 gr., qui eft
358368, 2zqualem efle differentiz finuum arcuum 77, &
38: 1; quifinusTunt 974370,& 615891 plis miniis.

4. Datoarcu,dare Logarithmum ejus finus verfi.
~ Sitarcus 13 gr. , cujusdimidium 6; 34; ejus Logarith-
mus 2178570, cujus duplum eft 4357140: 2 quo aufer
693147,& remanebit 3663993, cujus arcuseft 1:2'8; &
numerus inter {inus pofitus eft 25595+ atque is eft finus
verfus quafitus 13 gr.  *,*

»

5o Datis duobus arcubus tertium dare, cujus Jinns aquetnr aggre..
gato finuum priorum arcunm.

" Situnus arcus 38:1, alter arcus 1:28¢ eorum aggrega-.
tum eft 39:29, & eorum differentia eft 36:33 ; femi-ag-
gregatum autemeft 19144}, femi-differentia veroeft 18:
16:. Adde ergo Logarithmum femi-aggregati; qui cft
1085655, ad Logarithmum differentiz, qui eft 518313,
& fit produGum 1603968:4 quo aufer Logarithmum fe-
mi-differentiz, qui eft 1160177, remanent 443791 Lo-
garithmus:cuirefpondet arcus 39: 56 finus vero 641896.

ui quidem (inus 2quatur utriq. finui 3 €:{,quieft 615661z
&finui 1:28,quielt 25595 aut juxtd,

6.  Datoarcuw ¢ Logarithmo [ui finus recti 5 arcum dare, cujus fi-
nusverfus fit priori finuirecto equalss.
Sit arcus 39:56, cui refpondet Logarithmus 443791

(ignoto finu re&o,) Logarithmo 443791 adde Logarith-
mum 693147, fient 1136938, Logarithmum hunc bipzr-
tire; & fiet Logatithmus 568469: cujusarcam 34236 du-"
plica, & fientinde 69 gr. arcus qui quarebatur. Dico
enim quod finus reGus 39 gr.& 56,¢lt zqualis finui verfo
69 gr. :'uterqueenim finus eft 641800, aut prope.

Triana.
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Trianguli Spharici A B D, datis cruribus & angulo ver,
ticali , bafin dare.

SIr Triangulum Spharicum A B D, detur angulus ver-
ticalis A, 120 gr.24 49 : crus alterum ambientium
detur 3 4, crusreliquum 47 gr. dimidium anguli verticalis
60: 12: 24, cujus Logarithhus 141766 : ejus duplo
283533, adde Logarithmos -crurum 581260 & 312858,
fir fumma 117765 1: qui eft Logarithmus femi-differentia
finnum verforum bafis & differentiz crurum: atque idem
eft Logarithmus finus re&i 17: 56 ; quem arcum, inven-
tum fecundum appellamus: eft enim inventum primum
quod fequitur, Differentiam crurum 13 bipartire, fient
6:36: cujus Logarithmum 2178570 duplica, & fient
4357140 pro Logarithmo dimidii finus verfi 13 gr.; &
pro Logarithmo finus re@&i o gr. 44 : quem arcum 44
pro invento primo habemus. Horum inventorum aggre-
Farum eft 18 gr. 46, & ejus Logarithmus eft 1139241
emi-aggregatum autem eft 9 gr. 26, & ejus Logarith-
mus eft 18 19061+ differentia veroeft 17 gr. 13, & ejus
Logarithmus eft 1218382, femi-differentia vero eft 8:
© 38, cujus Logarithmus 1900221,  Addeergo Logarith-
mum femi-aggregati 1819061,
Vel ad hunc Logarithmum Vel ad anti-logarithmum
1218382, & fiet produ- femi-differentiz, qui eft
 &um 3037443:4dquoau- 11307, fient 1830368:
fer Logarithmii 1900221,  hincfubfirahe 693147, &
& remanebunt 1137222,  reftabunt 1137221,
Hos bipartire, fient 568611, cujus Logarithmi arcus
::i& 34:306,quem arcum duplica, & fict bafis quafita 69 gra-
uum.

Converfum huins problematis, ad inveniendum angulum ex
datis lateribus habetur lib, Logar. Cap. 6. Seit. 8. [ed partim
per Logarithmos, partim per arcunm proftapharefin,

H 2 Notanz
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Notandum in pracedenti & [iquentibus problematis nulli
opus effe cafunm obfervatione : [pectes enim omnium partinm
wna cum quantitate,ex ipfo calculo prodiunt.

! Sequitur alia converfio pracedentss directa.

; Artawm bafin 69 gr. bipartire, fiet 34:36, cujus Lo-
garichmus eft 56861 1:quem duplica fient 1137222:
cnius arcum 18 gr. 42,pro invento primo nota: fuperio-
ris autem Logarithmi 43 57140 arcum o gr. 44, pro in-
vento {:cundonota. Horum arcuum complementa funt
89:16, & 71:1§: horum femi-aggregatum eft 80: 17, &
ejus Logarithmus 14449: femi-differentia vero 8 5§,
eiufq. Logarithmus 1856956: quosadde, fient 1871405
a quibus fubftrahe 693147, & relinquentur 1178258, cu-
jusarcus eft 17 gr. 56, quem arcum, inventum tertium
hicvocamus: i cujus Logarithmo aufer Logarithmos cru-
rum 581260 & 312858, & relinquentur 283533 quem
bipartire, fient 141766 Logarithmus femi-anguli vertica-
lis 60:12: 23], Totus ergoangulus verticalis quafitus
eft 120:24:45.

Regula alia proflapharetice inventionis bafis.

Emi-differentiam finuum verforum aggregati & diffe-

rentiz crurum nota: Nota etiam femi-finum verfum
anguli verticalis. Notatos hos inter {inus re&os quare, &
femi-differentiam finuum verforum aggregati & differen-
tiz fuorum arcuum in Tabula occurrentium, pro invento
fecundo fignahis : & pro invento primo capiatur femi-fi-
nus verfus differentiz crurum. Hzc inuentaadde, & pro-
veniet {emi-finus verfus bafis quafitz.

Contra autem ex {emi-finu verfo bafis , anfer primum
inventum , quod eft femi-finus verfus differentiz crurum,
- ) &
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& prodibit fecundum inventum: quod per quadratum fi-
nus totius du&um, & divifum per femi-differentiam fi-
nuum verforum aggregati & differentiz crurum, relinquit
in quotiente femi-finum verfum anguli verticalis quafiti.

Ex quinque partibus trianguli [pherici, quarum tres medie
dantur | duas extremas vno opere invenireo. «Aut

aliis,datis duwobus angulis apud bafin cum bafi, vtrumd,
crus fic habetur.

Ngulorum apud bafin aggregatum, femi-aggrega-
A tum, differentiam, & femi-differentiam , uni cum
fuis Logarithmis nota. Inde Logarithmos fen.i-aggre-

ati & differentiz, & differentialem femi-bafis adde: &
ﬁinc {ubducito Logarithmum aggrcgati, & Logarithmum
femi-differentiz; & producetur differentialis, qui eft pri-
mum inventum, Deinde Logarithmum femi-differentiz,
& differentialem femi-bafis adde : hinc aufer Logarith-
mum, {emi-aggregati, & producetur differentialis,qui eft
inventum fecundum. Inventos hos differentiales,quia ve-
ri funt, quareinter numeros differentiales: eorum arcus
adde, & habebis crus maius; fimiliter minorem 4 maiore
fubftrahe, & habebis crus minus.

(%

Aliter pro cruribus tnveniendss. ' .

‘ Ngulorum apud bafin Logarithmum femi-aggregati,
antilogarithmum fcml-(.ﬁﬁ{:rentlz, & differentialem

femi-bafis adde: & aufer Logarithmum aggregati &
693147, & fiet primum inventum. Deinde Logarith-
mum femi-differentiz, anti-logarithmom femi-aggrega-
ti, & differentialem femi-bafis adde: & hinc aufer Logg-
richmi aggregati & 693147, & fict inventum fecundum,
Cum inventis age ut {upra, & habebis crura,

1dems aliter,

" SEcantcm coﬁ)lcmcmi aggregati angulorum apud ba-
H 3 fin,duc
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fin, duc per tangentem {emi-bafis: produ&um duc primd
. (per: inum anguli maioris apud bafin, & fit inventum pri-
< -mum. Secundd.duc per finum minoris anguli, & fitin-
‘ventum fecundum.. Hos ergo inventos divifos per qua-
dratum finus totius adde , & fit tangens femi-aggregati
- crurum: fimiliter maiorem a minore {ubftrahe, & fiettan-
gens femi-differentiz crurum. Eorum ergo arcuum
‘utrumque adde, & fiet crus maius: {imiliter minorem ar-
cum a maiore aufer, & fiet crus minus.

Quingue partium proximarum Trianguli (pherici datis
tribus meduss, Vtramque extremam vno opere, ¢ abfy,
cafuum obfervatione inquirere,

Ngulorum apud bafin, ut finus {femi-difterentiz , ad
A finum femi-aggregati: Itafinus differentiz,ad quar-
tum quod eftaggregatum finuum.

Etut finus aggregati, ad hoc aggregatum finnum: Ita
tangens femi-baﬁ’s, ad tangentem [emi-aggregati crurum.

Inde ut finus femi-aggregati angulorum,ad finum fe-
mi-differentiz: Ita tangens femi-bafis,ad tangentem fe-
mi-differentiz crurum. -

Horum inventorum tangentium arcus,¢ Tabula rangen-
tium extra&os adde, & prodibic crus maius: {ic minorem
i maiore {ubftrahe, & prodibit crus minus,

*3
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DOCTISSIMI D.
HENRICI BRIGGII

IN PROPOSITIONES PR)EMISS-'.AS.

2 Ao Arcudare Logarithmum cius finus verfi]
. ad huius propofitionss finé *,* ego libenter adjicerems.
2 Et contra, Dato Logarithmo [inus verfi, inve-
1€ nire ecins arcum.

Logarithmo 30: 6. 693147, addatur Logarith-
mus datis [inus verfi quafinss femiffis toisua, e5t Loga--
vithmus dimidii arews quefiti. i :

V't it Logarithmus datus 35791 finusverfi ignoti, cuius ar=
cus etiam ignoratur:huic addatur 693 147, fummaerit 728938

cuius femiflis 364469 elt Logarithmus 43:59: 3%. eftigitur

datus Logarithmi arcus 87:59: 6. cuius finus verfus 9628389,

Si datus fuerit Logarithmus defe&ivus — 54321, & que-

ratur eius finus verfus: addatur ut anted 693 147. fumma (id

eft numerus reliquus,quia figna funt contraria)erit 638826, cu-

iusfemifsis 319413 ;eﬁ,lingarithm}t;s 46: 36: 6, quiduplica:
4 tus.

In this section Henry Briggs adds his remarks to the previous discussion of spherical triangles and related
problems.
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tuseft 93:12:8, cuius finus verfus 10558216, cim fit maiof
radio,habet Logarithmum defe&ivum — 54321,

DeMmMONSTRA-
TIO

: g § finus verfi arcuum { : :11 h ‘

< vl ol o I S

L x2 txc¢ finus 30:6 J :
c g Pf::.; ae % P:::'t' c g finus ‘arcuscd & Pro-
< POTE 2 £ ) PO ¢F duplachree § POt

Tandem [enfi [extam propofitionem [equentem, hoc ipfum
eodem pror[us modo prestare. '

Trianguli (pherici A B D ]
Alium modum pro inventione bafis fequi poffumus fic,

Si Logaritbmus inus verfs, dati anguliy addstur Logarithmis crarum
fumma erit Logarithmus differentia ﬁfmum verforum, differentie crurum
& bafis quefitz. ldcivco per Logarithmum inventum, quaratur diffe-
ventia finunm ve[orum, busc differentia addatur finus veifus differentie
crurum, [umma crit finus ver[us bafis quafie,

Vt in hoc exemplo : Crura 34. 47; eorum Logarithmi
581261.312858. Logarithmus finus verfi dati anguli defe&i-
ViIs — 409615 ,qui additus (uperioribus (quod fit per fubdu-
&ionem,quia figna funt contraria) dat 484504,Logarithmum
differentiz-finuum verforum bafis & differentiz crurum.

Linea vero huic Logarithmo refpondens, five fit finus verfus

. fivere&us, et 6160057, quz eft differentia finuum verforum
bafis & differentiz crurum. Cui, fiaddatur finus verfus diffe-
rentiz crurim 0356300, fumma 6416357 erit finus verfus b{g-

1s
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fis qufitz ¢ qui ablatus ¢ radio, relinquit 3583643 finam re-
&um complementi bafis 21: 6. eft igitur bafis €9: 6.

Et.contra datis tribus lateribus invenitur angulus guilibes,
Si.& Logarithmo diferentia [inuum verformn, bafis. & differentia cru-
rums asferantur Lagm'sbm’ crmum, religuus cJtLW fimses vnﬁ
anguli quefiti. :
Vt in priori exemplo ¢ Eogarithmo 484504 auferatur
894119 reliquus erit Logarithmus defeivlis — 409615 qui
dabit nobis finum verfum anguli quefiti, 120: 242 49.

Ex quingue partibms trianguli ﬁ!lﬂ‘iﬂ' ) Hat propefitio ok~

) udﬂz c_[ffis‘djsr:um virima, gue. ad finem adieiia, codem modo a me

. wotatur fic (*) Hane ego preftantifimam ¢ !s&m':ﬁ:é ‘exiftimo, Sunt

ausem 11es operationes, qua in vitima magss [unt dsflintle carwa duas prio-
1es in Unam conjicio, fic. :

Sunto data bafis69.6

Anguiiadbain § 47175157
_7'3736:_4. fumma

- 36:48: 2. femi-fumma

" s3:11:68 comp.femifumme
 11: 23: 94 differentiai

. s:41:57 femi-differentia

- 84:18: 3 comp. differentiz

£ Logarithmi
Sints femilifferentia 5:4{8: 5% 23093560

Yy Sihusfemiaggregati 36:48: 7 §124410

3.Prop. gsinus-di&'ﬂ‘%m‘ib X '11823:54 16213641

. Summa finuum — 1757599
C Sinus aggregati 73:36¢ 4 415312
8 Snmma fihuum — 1767509
PP~ ) Tangens femibafis, 34:30:0 3750122
' 1577301

Tang. fummz crurii 40:30 -
s ' =i 3. Prs
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, , Logarithmi
_ Sinus ',aggregati-angulorum 36:48: 2 5124470
- YSinus{emidifferentiz angulorl 5: 4i:57 23195560
LR Tangens femibafis 34130 & 3750122
Tangens (differentiz crurum  6: 30: & 21721272
40: 30
6: 3o
Sy } crura.
34: ©
He [unt operationes ab antore tradite. Ego verd, vnam
pro duabss primis conflituo, tertiam
vero fervo. .
) _Logarithmi
Sinus compl. fummzangulorii 53: 1i:58 2222368
Pro-
port.

Sin. comp. (differétiz augulor. 84:18: 3 49553
Tangens femibafis _ 34:30: 0 3750I22
Tangens femifumma crurum 40:30: 0 1577307
Arivp ExemMPLvVM,
Sunto datus angulus 47 : 6.

Crura comprehendentia § ;5:._:32.:1;

90:41:16 fumma

45: 20.38 femifumma

44:39:22 compl. femifumma

28:29: 6 differentia

14:14: 33 femidifferentia

75: 45:27 com,{emidifferentiz

‘ Fe 3 Logar.

Sinus compl. }fumme crurum 443922 3526118

1.prop.

Sinus compl. (differentiz crurit75:45:27 « 312192
Tangens compl. anguli vertic. 66:30 . ~8328403
Tang. ifum. angul. ad bafim 72:30 __11452329
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. Logar,
Sinusfemifunma laterum  45:2638 3406418
sinus femidifferentizlateram14:14:33 14023154
2:PTOP"yTangens com . femiang, vert. 66:30: o — 8328403

Tang. femidiff. ang. ad bafim 38:30 2288333
72430
28 ::30
L § Anguli ad bafim
34: ©

Atque hzc omnia-con ftantiffimé fervantur , five dati fuerint
duo anguli, cum latere interie&o: five duo crura , cum angulo
comprehenfo. Hoc tantum intereft, quod tertium proportio=
nis locum, in utraque- operatione : illic, Tangens femibafis oc-
cupat : hic, Tangens compl. femifsis anguli verticalis. In his
exemplis, {i Tangens vel fumma finuum, fit maior Radio circu-
lari: Logarithmus eft defe@ivus, & habet virgulam praceden-
tem fic — 8328403. .

1dem aliter 7]

Hos ergo inventos divifos per quadratum finus totius adde)
Ego fic potins [criberems,, quo res effet mansféftior. Horum ergo invena
torum, per quadratum finus totius diviforum, quotos adde, &
fict Tangens, &c."

Hec propofitio verifSima 3{7, vt ¢ proxime antecedens; [ed
illa per Logarithmos commodifsime expedietur, hec tota, vix
poterit Logarithmorum operationes admittere’ quia quots [unt

addend; ¢ auferends, vt T angentes inveniantur, Lo

arithmorum antem Vfus cernitur in proportios
naltbus ¢ idcirco in multiplicatione &
divifione: non autem in addi-
tione ant [ubductione.

P I N 1S




