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LOGARITHMS

AFND

PLANE TRIGONOMETRY.

CHAPTER L

DEFINITIONS AND EXPLANATIONS OF
LOGARITHMS,

Ir we take any series of numbers in arithmetical pro-
greszion, eommencing with 0, aa 0, 1, 2, 8, &c., and
another series in geometrical progression, commencing
m:hl,ulﬂi,a,&-c apd 1if we then place the two
series together, thus—

¢ 1, 2 B8 4 & 6 &e

1, 2, 4, 8 16, 82, 84, &e

then the numbers in the arithmetical seriea ard said to be
the ZLogarthms of the corresponding numbers in the

ical series—the latter being called the Natural
Numbers. Thus, taking the two preceding series, the
logarithm of 64 is 6; the logarithm of 32 is 5; while the
natural number cnrmponﬂmg to the iugamhm 6 is 64;
and go on.

In the specimen just uhlb:mr] we have taken two
ascending progreasions ; but they might, equally well, have
been two descending progressions, or the one descending
and the other ing. Logarithms, however, as now*
used in practice, are limited to the case of two progressions,
either both ascending or both descending;—the former
giving the logarithms of integers,—the latter, of fractional
numbers,

h'll.'l:llnutnll the table of logarithms frst given to the world by thelr
238 x



2 ' DEFINTTIONE AND EXPLANATIONE

In the same specimen, also, we have taken an arith-
metical progreasion whose common difference is 1, and a
geometrical progression having 2 for the common ratio of

its terms; but progressions having other common dif-
ference and ratio mld have anmmd’ aqually well. Thus,
we may take the two following :—

0, 2 4 6 8§ 10, &
1, 8 9, 27, BI, 248, &

Here, also, the numbers in the upper line are the logarithma
of those in the lower. In the latier case, however, we
have what is called & different System of Logarithms from
that in the former. In the former system, 6 is the logar-
ithm of 64 ; in the latter, 6 is the logarithm of 27,

There may thos be as many different systems as we
please ; but for practical nee, it is necessary to eelect and
adhere to one. That usually emplo now, called
Briggs's System, iz the following :—

logarithms...0, 1, 2, 8, 4, &

Numbers,.....1, 10, 100, 1000, 10000, &e.

in which a common difference of 1 in the arithmetical
mi::i.mmpﬂuda to the common ratip 10 in the geome-
trie

The commeon raetio in the geometrical series correspond-
ing to the common difference of 1 in the arithmetical
series, in called the Basia of the system. Thus, the basis
of Briggs's system i 10; the basia in the specimen first
exhibited is 2 ; and the basis in the second is 4/3.

In all the above instances it will be observed that the
series of natural numbers is not complete. Thus, in the
first example, we want the numbers J, 3, 6, 7, 9, 10, &c
and their logarithms. In the last, we have no natural
numbers between 1 and 10, between 10 and 100, &e., and
consequently no logarithms corresponding to such numbers.
To supply the logarithms of the intermediate numbers, so
a3 to obtain a complete table, requires skilful applications
of the highest principles of arithmetic, and immense labour.
It ir mot the provinee of this work to explain the methoda
employed for that purpose; and the labour i8 now no
longer nccessary, since the calculation has been repeatedly
made already, and the whole seriea of natural numbers,
with their conﬂpondmg logarithms, have been mrranged
in tables ready for use., They have also been laid down
on straizht rules, called Gunter’s Scales from their inventor 3
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OF LOGARITHME, a

on Skding Rules of various kinds; and on Cireular Seales,
and Circular Sliding Rules.
It now ramains to explain what the uses of logarithma

are,

The operations of multiplication, division, and extraction
of roots, by common arithmetic, become tedious—and com-
binations of these still more so—when the numbers are
represented by many figures. The object of logarithma ia
to facilitate snch operations. They were first employed

ically for that Baron Napier of Mer-

iston, who,rﬂar u-]mp:?-;?erb:{:gmm ﬂ:i“nm At last

bappily discovered this useful suxiliary to the arithme-
tieian

Logarithms have also other nsea, which were not at first
contemplated by their inventor; but these belong to the
bigher branches of Mathematios, and may be found ex-
plained in works on the Caleulus.

To shew, in a simple manner, how tables of logarithms
may be applied to the purpoeses of multiplieation, division,
dee., let us rosume the two series with which our illusira-
tion eommenced,—viz.,

Pt N
Logarithms...0, 1, 2, 8 4, 5, 6, &e.
Nombers......], 2, 4, 8 16, 32, 64, &e.
S

Let it now be required to multiply the number 16 by 4:
we take their corresponding logarithms standing above
them, namely 4 and 2, and add them together: their sum
is 8, to which we look forwerd in the line of logarithms:
under the § we find 64, which ia the produet we want.
K the scholar choase to carry out the two series further,
and to try a variety of other numbers, he may find their
products in the same manner, withount the trouble of mul-
tiplying. A little thonght will suggest to him the reason ;
and that reason he will more readily perceive, if he resolve
the numbers in the lowar line into their factors, writing
the two series thus—

o1, 2, 8 4 & 6 , de
1, 2, 2.2, 2.52 22.22,22222 2&2212 &e®

He will then see that each number in the upper line ex-
presses the number of factors in the corresponding term of

QTwmﬁ'mk;hmm“mmh



4 DEFINITIONS AND EXPLANATIONS

the lower line. How,themholntmnﬂhu]rm&;{mﬂhw
with a principle commenly employed in multiplication,——
that to multiply hymynmbuiuthamautomnlﬁpl;
by its several factors successively : thus, to multiply by 96
gives the same resalt as to m ptyhylﬂmdngmnhyﬂ
S0, when we are required to multiply 16 by 4, it is the
same a4 to multiply by 2 and by 2; thos 16 x 4=16 x 2.2.
B‘nt 16 i8=22923. Therefore 16 x4 i8=2.22.2 x 2.2,
=22.2.22.2. Thatis, we have the factor 2 a8 many
hmﬂamthaproﬂmtnamlha multiplier and
together; or the logarithm of the product will be equal to
the sum of the logarithms of the multiplicand and multi-

plier.

Again: suppose it were required to divide 64 by 16;
hkﬂthmr]ugmﬂhma,ﬁmﬂl.m the above series; the
diffirence of thess is two. We look for 2 in the line of
logarithms, and under it we ﬁn&d,whnhnthaquumt
required. The stndont may, in llkammna!,h]'thﬁpm-
cess with a wvariety of or The reason is
simﬂnrmthntnflhnp'mibrmulhiﬂnﬁm.

Tt will be seen that, if we had our two series complate,
we might find the products of any two numbers by adding
their logarithms together; and their guotient by taking
the difference of their logarithms.

Again; ginee the square of any number is the prodnet
of that number by itself, such square may be found by
doubiling the logarithm of the number. Thus, to sguare 8,
we take its logarithm, which is 3 in the above system;
twice 8 i 6; under § we find G4, which is the square
required.

Coneequently, the square root of sny number may be
found by halvéng the logarithm of the number. Thus, to
extract the square root of 64, we take jta logarithm, 6;
the half of 6 is 8; under 3 we find B, for the root.

To show these principles, wa have salected one particular
system of loparithma; but they might have been shown
equally well in any other system.

The preceding are the first principles of logarithms: from
thess the reasons of the more intrieste of the operations
explained in the following problems are almost self-evident
deductions. Such c;garﬂiﬂns are: the multiplication of
several factors; involution and evolulion, where powers
and roots higher than the second are scught; and pro-
cesses combining multiplication, division, invelution, and
evolution, s




