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"Unitorm Continuity and Ulorld Peace or
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Frederick B. Yood, Ph.D.¥

Some Tunction in quantum mechanics (I Torgei where, perhaps in
Pauling & Wilson) looks like Fig. !. This suggests'a crude analogy
in which the shaded squares represent different political inierest
groups. LFor later develcpments see SEPR Nos. 19-A, 83 Sec. [0, 88-8,
9!, & 92-8] If we expand these sguares we are reminded of the proof
of & theroem on unifTorm continuity in the itheory of functiions of a
real variable in which the Heine-Borel-Lebesque covering theorem

is used. [See Lawrence M. Graves, The Theory of Functions of Real

Variabjes, N.Y.: McGraw=-Hil! Book Co.{(IS48), pp. 51, &3-66]

UnifYorm continuity is defined as follows:
Given an €20, there exist a &0, such that
if(x”) -~ f(x"}|xe when {x" - x'§<5; x', x"&2 La,b],
where f(x) is defined on the interval [a,b] as shown in Fig. 2.
Uniform continuity enters into the picture by the theorems:
I. If f(x) is continuous in a closed intervai [a,b] then
“(x) is uniformly continuous in the ciosed interval,

2. If f(x) is continuous in the closed interval {a,b] then

f{x) is integrab4€ in the Riemann sense,

r=
. If H <
[im f(x.") (x;,, - x.) exist and is
- _I vl + I J{
f};:ﬂo e
j=0
b
equal to I, then f(x) is (R) andijﬁ f{x) dx = 1I.

a
{For & proposed generalization see Section 114 of SEP 65-C. ]
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Fig. 3.



Fig. 3 iilusirates an as yet undeTined measure of the maturity
o7 a group of poeple known as a scvereign nation. Cne axis is for
ine deveiopment of science and tecnnoiogy and the other is for the
development ¢f sccial organizaticon; boih plotted against time.
An exponential curve is drawn in to represent a Tirst approximation

to an evoluticonary law ¢of development. Rough guesses for the USA and
the USSR are drawn on the curve., The wiggles in the U33SR curve are
intended to indicate a development in which the degree of sccial
organization shifts between too Tar ahead of the technical stage of
development and vice versa, while the curve for USA shows & more
cptimum baiance. The itransients in the USSR curves may be lagrgely due
to disturbances going back Turther than the advent of Communism.

It ig a problem Ffor social scientists to work out further details,
[The concept of the continuous channe! in Information Theory was not
known to me at the time of writing the firsi.draft o7 this memo.

See SEPR Nos. 91 & G2-B for later developmentis in which the variance
of a measure of social organization, "MCD," has a functional
reiationship to the state of technology though the electric power
produciion per capita per year. ]

Another concept not fully developed yet {g the interaction
between individual development and social (or instituticnal )
development. Also each nation must be divided into sub-groups.
Also a measure oﬁgemocratic participation is worth investigation.#
The diagram of Fig. 4 suggests the semi-Brownian motion type of
develcpment with the added constraints of individual, socizl, and

geographical directions.

4 See SEPR No. 88-8 for the relationship between. freedom and democracy
as represented by the discrete channel in Information Theory.
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T14. 2 i3 a similar case shown in fwvo dimensicns. ‘hen this

deveicpment stous, movemenis deveiop to estadbiish new social institutio

i)

rd

»

to guide individuals. gr lo aboiish socizi institutions which ret:
the individual development., If ihe estatlished institutions will

take the trounle 1o learn what is hapopening and to Tigure out how

close they are to the opilimum development curve, they can plan a

cours ¢f adaptation to the new conditicons. .

4 revolutionary form of zction deveiops wnen itne social maturity
of a ¢roup and its individuals lags way cenhind the ievel of development
needed Tor {ts stzte of physicai deveilopment. A siower time scale is
suitable for an agricultural community, but not Tor an industrial

societly.

A number of conditions can be explored fTor the&r'reievance to -
establishment of worlc peace. Some reguirements on the derivatives of
f(x) in Fig. 2 may be necessary. {See partial derivatives of history
in earlier SEP's.] The test as to whether a2 country is approacning
its optimum political idea distributicn has been suggested as a test

for use in determining when disarmament talks could be fruitful,

(See SEPR No. 91 ]
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Stage H of A to T, SEPR No. 32-C
| (Reprint of marmseript
A Working Paper Draft of 3/13/48)
Not To Be Reproduced Without Permission

¥The Development of Society"

by
Frederick B, Wood, Ph. D.

The development of our planet can be represented as a combination of
contimous change and discrete transitions from one stage to another. Early
man could not understand mary phenomena of nature, so he tried to imagine how
and why things happened. Gradually man gained greater and greater insights into
nature. Even though the concepts developed at certain stages were based on
incorrect physics or chemistry, they explained important truths relating to
hmman relations. Perhaps sarly man did not differentiate between physical
science, social sclence, and religion.

We can consider a hypothesis (which must be verified or discarded later)
as an approximation to the truth. Let us sxamine the trends of world power
production, electric power production, mineral production to see what laws
coertain items which are capable of guantitative measurement conform to. We
cannot transfer these laws to strictly social phenomena for which there are
as yet no scales for preclse checking. However, we may try analogles from
physical sclence in the soclal sclences, if we set up a method of tasting or
a method of insuring the concepts remain tentative (not turned into an orthodoxy)
until testing procedures are developed.

Let us examine world mineral production. Take t, as a reference point in
history, then let P4= annual production of mirersl 3 in year t.



-

The aurvesci)for ecapitalist regions of the world £it reascnably close to
K WG (tety,) i

with the exception that wurs snd depressions delay the develomment so that for

Pi(t)ﬁ &

the perivds between wars and depressions a t, must be used to replace t,.

4 gimilar curve applies to total world power production amd to electrde
power. For electric power preduction eg(A) has been checked for the Soviet
Union and found to be a ressonabtly close fit, excepting for revolution ard war.
For curves see Hogbbh(z)and zlso F.B. Wood. {3 )

To examine the development of soclety lets conslder the spplication of
equation (B) as a first spproximation in Pg. 1.

%(t)a A + éxo“fd(t-t@) —mmmmmeeenaaa=(B),
where Ki(t) reprosents an approximation to the quantity of sccial knowledge, and

Ko{%) represents an approximation to the quantity of physical knowledge

We msy note that the eonstant d, may be changed by & jump from one sconomic

i
system to another, bui that 3 cannot be changed cutside narrow limits without
greater sacrifice and energy on the part of the people. For study at present
we can examine the record of the U.S.S.R. in its change to scclialism, but keeping

in mind the backwardness of the position from which the revolution started.

1. "Report of the committee for the study of the problem of raw materials,
Appendix I: Develomment of world production of raw materials,® League of Nations
Official Journal, 1937 II B 7, Off. No. A.27,1937 IT B, annex 1682, pp. 1289-1267,
Dec. 1937.

2. "™ineral production, a study in trend and geographical displacement,"
entors Vetenskaps Akademiens, Handlignar, {The Royal Swedish Institute for
Engineemg No. 11?’ 1932- Dr. Hogbom

3. F.B. Wood. "Example of Use of Checking Chart, Part I: Checking Chart
Historical Perspective, and World Power Production" mamaseript 5/21/47.
Reprinted as SEPR No. 14-A, 6/3/61.
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If we can study the situation and plot approximating curves as Fig, 1
we can better understand the steps neaded to correct the contradietions in
our own soeiety (U.S.A.) and to give constructive criticism to other socleties
(such as the U.S5.S«Re)e

Let us consider the relationship between knowledge and practice in
soclal phenomena, as is illustrated by the two curves in Fig. 2.

Note on changes of scale in Figs 1 and 2 could be shown more clearly by
separate curves as in Fig. 3. For example the jump in Fig. 2 between Pk(t)
and Pk+1(t) just before the start of the noosphere represents a discrete jump
in the development of our knowledge of soclal phenomena. This jump is somewhat
like the superposition of the old quantum theory upon classical atomic physies
theory.

Examination of Hogboms curves of mineral production indicates an
unbelievably steep rate of change after ty A change of scale as 1llustrated
in Fig. 3 brings the data into the range of human comprehension. Plotting on
log paper gives a better basis for comparison as is shown in Fig. 4.

Here nothing is outside of sclence (& disputed point). If something
cannot yet be tested, we set up a hypothesis that is as consistent as possible
with all that is known and mark the hypothesis with a rating as to its possible
relisbility with a note that it is to be modified as soon as we find a way of

testing or a valid process of reasoning which sheds more light on the subject.
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