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¥hy Logarithus®
Many phenomensé in nature and sooiety have properties
in which the quantity cheanges expénentially with time.
By taking the logarithm of these qusantities, one can plet
these ourves on logsrithmic scales as straight lines or
almoat straight lines. When using logarithms, the ulloullt;ﬁu
of the 1nt§r sction between different quantities is simplified,
because multiplication and division of numbers becomes ad‘;t:on

and substraction of logsrithm of numbers.

Wasy_sre Logarithms?

Definitien: Logarithm: The exponemt that indicates the
power to which & nmumber is raised to produce & given mumber.
(The logarithm of 100 to the base 10 is 2).

Consider & 1iving cell whioh divides into two cells
every hour, These two cells then esch divide into two sach
making four cells et the end of two hours as is 1llustrated
in Figure 1. | .

The number of cells vs. time 1s shown in Pigure 2.

The "logarithm to the base 2" of & pupber is nusber of times
2 1s multiplied by itself to get yho nuwber. 1i.e. Tho.
"logarithm to the bage 2% of "8" 1s "3%, because three twos

nultiplied by esch other gives eight: 2x2x2e 8.

Hox ere Logerithas Uselult

If we want to know how many cells we will have at e
future time say, 8 hours from the start we can draw & graph
on logarithmic paper ir which the ourve of Fig. 2 will be
a4 straight line as 1s shown in Pig. 3.
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shst Kinde of Iogarithas sre There?
In addition to "logarithms to the base 2% there ere
numerous other logarithms to different bases. '
Commen. Jogaxd thma:
The most common type used is the “common logarithn'
or "logarithm to the base 10", where:
logarithm 1000 & 3  since 10x10x10 ¢ 1000

logarithm 100 g 2 : 10x10 & 100
logarithm 10 g1 ~ ' 10 5 10
logarithm 10 zero 10ts in 1
logariths 0.1 g =1 - 1}6 % 0.1

logarithm 0,01 g =2 1]6’ Tb » fhb’ .01

1561 T 9
/L8 1 ~+ 7
6+t T6
32+ T35
6 + T4
g 1 +3 .
# 4+ +2 o
2+ =+ . ‘Pig. 3
1 40 —4}I'§n S O U S U S
°© 2 45 ¢ 7 8

Time (hourl) SN

Fig. 3 - Number of Cells vs. ¥ime on Sonlvbog Paper .
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Common logérithms are used for convenienoce, becsuse one
can multiply ﬁuubpra by adéing thelir logarithms. This
is the principle that make pessidle the slide rule.

Hatugsl Logerithus |
Many phenomena in nature, partioularly physioes,

either grow oy decay by the formula:
(2.718282)* or (2.718282)-%

where the above formuls means that 2.718282 or

is multiplied by itself x tiwes. 277§3282

The nusber 2718282 is called “e".
| "log to the base e of 7.39 1s 2, because
2.718282 x 2.718282 g 7.38906 ..vovenvcves

The dirrppont epochs of the development of owr

olvilizetion are plotted in Pig. 4. With the exception
of & few gaps the major steps in the development of human
1ife follow ® uniform distridution on this semi-legrithmioc
greph, Other items are yet to be inserted which may f£ill
in the gaps,

Above this chert are marked the levels of the
"Manifest Conscious™ and the "Latent Unconsoious® of the
humen brain ss described by Foulkes and Anthonyf*

Although the scales are not ocoincident, I believe that

*3 H. Poulkes and E.J. Anthony P
elican Psychology Serles A 370. {1957) p. 246 in

Chapter 9: Metatheory: Speculations on Theoreticsl and
Practical Developments.




this organisation of the meterial will sake more plausible

to the physiocsl scientist the proceas of the development

(or evolution) of the "unconscious™ and "censcious”

components of the brain postulated in paychoesnalytlic theory,
iotca in the margin (not very legible) indicate

sdditional stages to be added to this chart. 4An implimenting

foroe in the development of this chart is the development of

information theory. The conocept of negative feedhbiaok circults -

is expected to be véry useful in developing s model or.thc

maturation of an individuel. '

An erroneous oconoclusion might be inferred from Pig. L
that progress goes "upward snd onwerd forever” st this
logsrithmic rate. There must be superimpesed ;‘eyelioll .
filter due to the oyclicel varistion of the distence of the
earth from the sun whioch csused the alternmeting glscisl
eposhs. This produces s bend-limited funation analogvﬁc
to the filters used in telephone and telegraph aireuits.

This growth curve 1l-01l9 dependent wpen an _
optimigation of the "negentrepy" if we may bLorrew fres
information theory and thermodymsmios.

This note wes intended to bé an sxplanation for the
layman of the simple use of logarithmioc curves, but has
developed into the "kernel” of a view of tha'rclntiﬁnnhip
of our mimds to the evolution of mankind, _

Albert Schwelitser's motto "Reverence fer Life" may

sometime be symbholized by: '
Ha. -:z: Py log Py
p |

September 18, 1957 F.B, Wood
(4)
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Appe A

The following figures give more detsil for the
ocurve of Flgo h.o -

Fig. A=1 is a picture of owr universe.

(This is the basils of Pig. 6 in SEPR Ro. 18-B)

Pigs. A-28 & A-2b give more details for Fig. L.

The numbers in these figures correspond to those

in Fiso ,.I.-

References and Sources:
Pigure A-l - Copyright by Simen and Schuster
Figure A-2 =~
Ref. . Edwirn Eubble, "The problem of the expandinm
universe,” Science in Progress, Third ltrg;l.
Yale Univ. Press, pp. 22-ith, 1942.

Pasocusl Jordan, "Die physik des 20. jerhunderts,”
1936, trans. by EBleanor Oshry, p. 29, 194k.

6. 1Ibid., p. 176

R

7. John Phelan, “"Anthropologlical backgrownds,®
in Elmer Pendell {ed.), Soclety umder
snalysis, An introduction to Sosielegy,

p L] ’ - :

8 . Ibid .y pplé’l? .
9. Selden Snyu.r‘ "Logics: Subverbal, and
supsrverbal,® in Papers from the Pirst

Amerlcan Congress for gensral semantios,
Maxrch 1935, Arrow edit onas, !.I.. 1%0-
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The rolléwing comments sre my own, snd are offered
to supplement the idea of logsrithmic growth.

First I wish to show by 1llustration some festures
of growth in our universe. Consider the wondrous umiverse
of which we 8re a part (Fig. A-l). The graphs in Fig.A-2
show the relative age of the universs, our solar system,
and the esarth, Preceding from the bottom of the page up,
the second part is an expsnsion of the age of the earth
into the different geological eras. The cenczolc sge
during which the wammels and finally man developed is
expanded in the top section. If one oompares the time of
development of each successive evolutionary step, one can
deduce a trend shown by the curved llnon; This trend
shown by the curved lines indicates that the time of
development for each higher or more specialiged step is
shorter than the previous step.

Further expansion of the develepment of msn and the
evolution of meén's thinking are shown in the second page of
Plg. A-2. When one plots the production of energy in terms
of tons of coal or eslectric energy one has numericsl values
thet cen be plotted. 1Imnstesd of plotting such curves, I
am giving some average values. Im 1897 thohrato of increase
of totsl power production for the whole world was such thet
the total energy produced per yeer would bs doubled every
fifteen yesrs. Exocept for discontinuities caused by wars
and depressions the world reate hse continued to be the same.

Electrical energy production in the U.S8.A. from 1915 to

(6)
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1947 hes avereged sround & ten year doubling period.
The doubling period for any asotivity 1is determined
by plotting dats on seml-logarithmic greph paper,

Rote on liajtetion of Logerithmic lnoresse.

Morris Kline® has pointed out that the logarithmic
Inerease of population is a geometriocal progression like
Malthus asserted. K11n0.51V.l an equation on curves
developed by Pearl and Reed in which populstion growth

curves taper off toward & seturation vslue.
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