Chapter3

Logarithms

Genesis of the logarithm:

John Dapier




Dapier: 7 Description of the
fldmirable Table of Logarithms

(Naking Dapier logarithm tables

excerpt:Calculation Techniques

A X ray £, going “to infinity”




How do Dapier logarithms compare with modern
logarithms?

Naplogy = —Iny = —log, y = log, 1/,
where e =2 2.71828 is the number known as Euler’s number.
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For those familiar with calculus, we shall provide justification
for the above claim as follows. Observe that

%:11 S, z=t (since z =0 when ¢ =0); and
dy . ,
Z =% t=—Iny (since y=1 when ¢t =0).

It follows that z = —Iny.
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Brief historical details:

Canonis defcriptio,
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e NAPICR JOHN of Merchiston near €dinburgh the celebrated inuen
tor of the logarithms was horn in the year 1550

e In his head Dopier might be wrestling with theological or mathematical
complexities but to onlookers his behaviour seemed sinister Rumours
spread that he was a warlock after he enlisted the help of the cockeral
to discouer which if his seruants had been stealing from him

e Inhis book published in 1614 Mirifici Logarithmorum Canonis Des
criptio Description of the
wonderful canon of logarithms

e Tt took Napier about 20 years to actually assemble his table of logarit
hms but shortly after publishing his book Dapier was uisited by the
english mathematician Henry Briggs



® They both discussed the conuenience of setting the logarithm of 1 equ
al to O rather than the
original 10 000 000 and setting the logarithm of 10 at 1 1In this way
the more familiar form of the logarithm was born and a common property lik
e log xy logx logy could be used to make o new table

e TFinally in 1624 Briggs published his
tables in his Zrithmetica Logarithmica The logarithms of the number
s between 20 000 and 90 000 were calculated by the Dutchman
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Why do we use logarithms anyway?

® To find the number of payments on a loan or the time to reach an invest
ment goal

® To model many natural processes particularly in living systems We per
ceive loudness of sound as the logarithm of the actual sound intensity and
dB decibels are a logarithmic scale

® To measure the pH or acidity of a chemical solution The pH is the negat
e logarithm of the concentration of free hydrogen ions

® To measure earthquake intensity on the Richter scale

® To analyze exponential processes



Definition:

Consider the table below which gives the power of 2 :

20 =1 24 =16 28 = 256 212 = 4096

21 =2 25 =32 2° =512 213 = 8192

22 =4 2° = 64 210 = 1024 214 = 16384

23=8 27 =128 211 = 2048 215 = 32768
For example

64 X 256 = 20 x 28 =214 = 16384

32768 = 256 = 215 - 28 =27 = 128
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Let “a” be a fixed positive number a = 1

and let b, ¢ be numbers such that :

at=>b

Then ¢ is called the logarithm of b to base @ and we writh :

logh = c

Consider the following sequence of numbers :

;274273 272 21 90 21 22 23 24

Or



e log? =3c, because a3¢ = (a)3 = b3

e log?" =nc, because a™ = (a®)" = b";Vvne N

1
e log? = —c, becausea™ =

!

logt" = klog®

1
a‘ b

We haue :

b
logh + log§ = logh® ,logh — log§ = log:

The following statements carry the same meaning:

log=c , a°=b , antilog=>b
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