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"PROBLEMS TO BE REFERRED TO THE SOCIZTY FOR GENERAL - .
'SYSTEMS RESEARCHY ;
.

L 711: What should be the alms, goals, activitieé and services _
; of the Soclety for General Syatems Research for the 5
period 1959-19617 ‘ Bt

».7.1.1: Should the ultimate objective be to help providd _
'~ the people of the world a better understanding of then- .
selves and the groups, corporations, assoclations, o
governments, ‘and United Natlons agencles of which they i
- belong so that each individual can find & rational way '
to apply the highest ethlca available to him 1n his .
culture? . o
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' 7.1.,2: 1Is free parallel thinking important to creative A
i interdisciplinary research? '
. {a) sStieltjes Integral e

. ' (pf The Heine-SPorel Theorem

i .{¢) Taylor's Setries

' - (d) How Many Angels Can Stand on the Head of a Pin? i
. ‘(e) Parallel Logical Operations oy A

©7.2: How can general: systems research be deflned? _ | ~§

7 3: Does general systems research require the distribution ﬂ
of preliminary hypotheses in preliminary form for E
discusslon by members of the soclety in different parts :

- of the country without walting for formal institutional

- publication:l approval? g

7.4: How can the Society for General Systens Research _ :
inpliment phe d}atp;bypion‘of working hypothesea? - | ,. 4
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#3tages A through T are defined in SEPR No. 6, page 6 in 'Why A
-Working Paper Draft?'



S0CI0-ANGINEZERING PROBLiMS

A aerlies of working oaper drafts on the subject of the soocial
relations of engineering. Thls series of reports on ldeas
developed in the pursult of oy nhobby of considering the
vctential asnalogles of various englneering concepts 1ln the
soolal gaclences as a way of establishing a technique for

for discussion prior to editing for aubmisslon to established
journals endlengineering socleties. In some cases no foraal
publicotion 18 planned, since tnis mediun of communication
will be used to sugsest i1deas to univerelties and research
lnstitutes who are better prepared to develop the ideas.

Frealinveds 13 U)ocd

~—— Resldence: 2346 Lansford Ave., San Joas, California, U.S. A, '
Mailing Address: P.0. Box 85, Campdbell, California, u. s A.}
i

Engineers' Couneil for Profasnional Development: =

"The engineer may be regarded. therefore, as an interpreter
of mselence in terns of hunan needs and a aanagor of nen,
ooney, and materials in aatisfylng these needs.

Thls serles deals with the function of the engineer as an”interpreter"

englneers to dlacharge thelr responeiblility for the asocelal use
of their ideas and inventiona. The function of this newsletter.
ls to provide a linmited distribution of some prelininsary ideasas

on the as=unption that other people are dealihig with the managoment

. funetions which many engineers acquire.

SOCIETY FOR GENERAL 5 TEMS RESEARCH

Thia issue contains problems pmoposed for discudision &t a local

neating of the Soclety for General gystems Research., The statements

glven in this issue are my own and do not represent any policy of
the Soclety. These probleme nmay well contaln more reference to

ethlcal and philosophlcal problems than the membership would agree

falls within the scope of the soclety. There i1s the possibility
that some of this naterlal is an unnecessary duplicstion of
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questions which have already been resolved by some social aclentiats,

but which have not been comnunicated to the sclentific comnmunity
in generasal.

For a description of the activitlies and function of the Soclety for

General Systems Research, refer to the publications of the Society
issued through its aditorial and business office: Mental Health
Research Institute, University of Michlgan, Ann Arbor, Michigan.

The Yearbooks lssued to date are as follows:
general Systems, Vol, I{(1956). '
Part I. Introduction i Prort II. Zxploration of

Mathematlcal Models. ' Part III. In gearch of
New Focl of Integration. ,
General Systems, Vol. II(1957) Part I, Introduction

Part II. InSearch of Groes Principles of System Behavlor
Part III. In Search of Gross Principles of Mass Behavior

“».Part Iv. In Search of Structual Units of Behavior
Part v.: The oysteme Approach in Paychology
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General Systems Vol. III(1958) Part I. Introduction
Part IX, Concepts of Biology
Part III. Population Dynamics
Part IV, Soclence and Education

PROBLEMS TO BE REFERRED TO THE SOCIETY FOR
BENERAL SYSTEMS RESEARCH:

Problem 7.1l: What should be the ainms, goals, activities and
services of the Scciety for General Systems Research for
the period 1959-19617

Problem 7.1.1l: Should the ultimate objective be to help probide
the peaple of the world a better understanding of themselves
and the groups, corporations, assoclations, governments, and
United Natlons agenclies of which they belong so that each
individugl can find s rational way to apply the highest ethlcs
avallable to him in his culture?

I realize that bringing the guestion of ethies challenges the concept
of science as an entity by itself - the search for truth. 1In
consldering this problem The thoughts from Rokenstock-Huessy on

the stages of Western Civilization (Soclo-Engineering froblems

No. 5, p. 12B) may be us€ul., My thought ie that it is not

mecessary for the Society to get involved with the selection of

a particular set of ethics., We can 1list the statements which are
representative of the prinecipal rellglous faiths, This would show

a certaln amount of common ideas in all the majlor cultures in the
example ghven in THINK, Cctober 1982 (SEP 1, p. 15).

Another approach would be tc describe the different viewpoints on
ethics with an amount of space proportional to the negative entropy

of the atatistical distribution of the different viewpolnts. An
exanple of this 18 as follows: Consider an hypothetiecal city of
100,000 adults (children not count=d in this astwdy). The distribution
of adult mecobers of the different religious feithse is as follows:

City D
N P -p, log,p
Rellgious Group Members Proﬁabilitv negent obv
l. Roman Cathonlic &0 ,000 G.6oo O 0.442 0
2. Protestant 20,000 0.200 0 0.463 0
3, Lutheran 15,000 0.150 © 0.411 O
4, Protestant Eplsconal 3,000 0,030 0O 0.152 ¢
5. No Church ' 1,000 ©.01l0 O 0.066 5
6. Budhist 600 0.006 O 0.044 3
T. Unitarlan 230 0.002 3 0.020 2
&, J:wish 100 0.001 0 0.009 96
$. Eastern Orthodox Catholic 60 0.000 6 0.006 &
C. Ethical Culture 10 0.000 1 0.001338
Totalse 100,000 1.C000 0O 1.616 7
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Fig. 1, Sample Digtridbution of Community Exhibit Speace
Determined by Negative Entropyof Mapmbersahlp Statlstlcs,



Fig. 1 shows the distributlcn of space to scale for the above
stetlistical distribution of religilous groups., Consider the

gituation desceribed in "San Jose 2008 A.D,.," SEP 2, P. 7, where

The First Netlonal Bank Building is devoted to an experiment in
practigal dezccracy. Suppose that a 100'x30' section of the main

lobby is devoted to exhlblit space consisting of four feet wide bulletin
board around the room., Then 16,167 unit squares of Fig, 1 correspoond
to 1040 sq. ft, Each unit on “ig. 1 18 9.4 sq. in. This makes the
Group No. 10 (Ethical Culture) space of 13.3 units correspond to

116 sq. in. or one legal size sheet of paper.

Supuvose one individual develped some new ideas he wlshed to
advertize in the cammunity exhiblt space. on the scale of the
aaople in Flg, 1, he would be entltled to cne third of a page space,
On this he could put a brief statement and list his address for
inquirtes about fubther information.

A public policy of allocating display space in accordance of the
negative edtropy of the memberehlp dlstribution could help prevent
the dermocratic ldeal from being dlstorted to allow the majority
group to suppress ninority ideas. This proportional representation
in the community activities bullding should help naintain a respect
for the right of individuals in a soclety which emphaslzes conformity.

Problem 7.1.2: Is free parallel thinking ioportant to creative
interdisciplinary research?

(a) Stieltjes Integral (for description see Chapter XII of
L. M. Graves, The Theory of Functione ¢f Real Varisbles
N.Y.: MeGraw-£5111(1946), )

When I first studted the Stielt jss Integral in a mathematles course,
I gave some thought as to what use I as an engineer would find for
this type of integral. Two potential uses occured to me: (1) the
representatian of the electric voltage or the magnetic flux

induced in a coupling loop in an electromagnetic fleld, and (2) the
representation of the "soclal diffusion” in a human population of
an interest in peace and justice (and democrary)}. The first
application was one I could use in oy engineering work,

The second posed & problemﬁs to whether it had valldlity. At the
tinme I couldn't find a soclal scientist who had enough of a communn
mathematical background to discuss the idea. The present problem

is whether ideas which drop ocut in parallel wlth englneering
analyses mede by engineers and phydcal sclentists are of reasl

value to soclologlcal research. We need some communlcation between
different speclalistd to determine whether these parallel by-product
thoughte should be preserved or discarded.

(b) The Heine-Borel Theorem. (See also Graves, op, cit, p. 50.)

The Heine-Borel Covering Theorem in the analysis of polnt sets
intuitively suggests a covering theorem for the soclal application
of scientifid research, If we extend the coneept from polint sets
to spaces, and then to phases of a three-dimensional apace
{phenomena, activity phase, and time} we should be able to arrive
at an interconnected system wnich has stabilizing feadback loops
built into it,



(¢) Taylor's Series,

The Te¥lor's Series used in nmathemstlces to represent a function

in a limited reglon about a point suggesis a serles of partlal
histories of different orders for obté&ingin a sultable persapective
to deal with the egsential hlstorical background of a problen
dealing both with englineering and soclology.

{d) How Many Angels Can Stand on the Head of a Pin?

This question wes once an ioportant issue to theologlans in
Europe during the middle ages. Perhaps dlscusslon of this
unrealistie =roblem helped develp the loglcal tools for the
develonment of concepts of meodern mathematics such as infinite
polnt sets. Perhaps thls problem can be better anawered by
gome hiastorian of sclence., A8 a starting ptnt, I note that
Cassius J. Keyser has a scction on "The Infintte Abelian Group
of Angel Flights" in his article "The Group Concept,” The World
of Mathematicsa(1956), pp. 1538-1557, esp. p. 1543.

(e) Parallel Logical Operations.

John von Neumann in The Computer and the Brain (New Haven: Yale U,
Press, 1958) discussed the difference between natural automata
(braein) and artificall automata (computers). He polnts out that
large and efficlent natural automata are llkely to be highly parallel
while large and efficient artifical automata will tend to less so,
and rather to be serial(see pp, 50-51). Perhaps this 1ndicates

that the human brain is speclally sulted to parallel operation

in the process of analysing the usefulness of systems forms in
different fields of phenomena.

In a wajﬁt is the experience of many physlcal asclentlasts that

thoughts occur to them on analogies of their mathematical abstractions
of phyeical phenomena which might be useful in the social sciences.
Normally young sclentists are encourgged to discard or suppress

such thoughtas. In fact I was told that I weculdd get schizophrenias,

{f I d41dn't learn row to suppress such thoughts, There seems to

be two levels of operation which must be distinguished in order

to pursue this guestion further: (1) loglcal - analog or diglital,

and (2) formistic - develooment of a plecture, structure, or symbol.

Problem 7.2: iow Can General “ystens Research Be Defined?
I feel that the more formal definltion will be more easlly developed
as work profresses. For the present I would make reference to the

following articles:

Ludwlg von Bertalanffy, "General System Theory'" Generadd Systeoms
Vol. I, pp. 1-10 (19%6)

W, Ross Ashby, "Genzaral Systems Theory as a New Discipline,”
General Systems, 3, pp. 1-6(1958)

A. D. Hall and R. E. Fagen, "Defilnition of Sygem"” General Systems
l, pp. 18—28(19?6)
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Problem 7.3: Does general systeums research require the distrbution
of prelininary hypotheses in prellainary form for discussion
by members of the society in different parts of the country
without weiting for formal institutional clearance of working
paper drafts?

As an exanple, let ue start with the general statements about the
potential use of feedback circults given Norbert Wiener in his books
and artlicleas,

Norbert Wiener, Cybernetics -- or Control and Communicztion in the
Animal and the Machine, N.Y.:Widey{(l948)

Norbert wWiener, The Human Use of Human Bsings - Cybernetics and
Soeciety Second Edition, N.Y.: Doubleday Anchor{1l956)

Norbert Wiener, "Eight Yeara of Cybernetice and the Electronic Brain,"
Pocket Book Magazine, No. 2(1955) pp. 45-60, esp pp. 56-60.

Without going into detalls, one reading &he above references can
gsee that Wiener has pointed the way to the use of negative feedback
circuits in the study of many flelds. For the next step soneone
must draw some specifio circuita or block dlagracs., At the risk

of duplicating some ideas that my lack of knowledge of the scclal
selences conceals from me, I draw the following diagrams as an
atteapt to start dliscussion of the utility of cybernetliés 1in
sloplifying our understanding of the process of the maturing of a
human being. I don't expect 44 know how useful this process 1is
until I have broadcast about fifty to a huiridred coples around the
world., Then there ia a good probability that I will have got copies
to a few of the peonle (not yet known to me) who can competantly
review the usefulness of these diagrams in the process of general
systema research.

A sinple negative feedback circuit for representation of an
individvael humen being is shown in Flg, 2. Here the individual
storea and amplifies data rewelvad from the environment., The
1ndividual transmits hie reaction through his own standards to
his inout to 1linmit his amwlificatlon functlons to a stahle level
which! limits his reactions to ones which are consistent with his
own 1deas and the general standards of soclety.

The child who does not yet have his negatlive feedback lcops

is shown in Fig. 3, Here the rcarents provide the control loopa
while thes child ndeds gutdance. The transltion of the growing
child is shown in Fig. 4, Heressome resistance and capacltative
resctance ia imserted in series with the parents control as the
growing child develops some experlence and adopts some rules 1in
proceas of developing his own internal negative feedback loops.

The maturing youth is shown in Fig. 5 with the control of the parents
coripletely severed. The youth's ewn fecdback loops - experience and
rules have beconme larger, so that he no longer needs the controls of
his narents.
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These negetive Teedback loops nay also exist on other levels.

The oreviocuw series of feedback loops dealt with the lnvidual

and his maturing. It may be possible to construct useful feedback
loops to deseribe the fa-lly, groups, assoclatlons, corporations,
governaents, snd the United Nations In a series of &evels of
organlization, each of which can be described by a group of
fesdhack loops. The next few flgures iliustrate scme flrst
approxinations to some of these levles.

Fig. 6 1llustrates the controls sstablished by Congress and U.S.
Supreme Court decisions wrich stabllize the actions of the
exscutive department of the U.S. Government, ig, 7 1llustrates
another type of fesdback loop where the senlor senators instead
of the parents maintain controls on the junior senators instead of
the child, Flg. 8 shows a rough approximation to the interaction
of two world powers - the U.S3.5.R. and the U.S5.A. - within the
structure of the United Nations, The drawing of these dlagrans
hasn't solved any problens, but I hope that they provide a
starting point for psychologists and sociologists to dlscuss
thess representations of the problens.

Problem Ti4: 1How can the Soclety for General Systems Research
inplinment the distribution of working hypotheses?

] thﬂt th w 5!{ H th g ”wop“nﬁ panar Arah"
Mﬂ 15 g a7 e Jer o LTI 040 e

obtained, and that a quarterly list containing abstracts of drafts
depcsited with the eecretary be distributed. 1In this way Dr, Bernal's
proposal for the dlssecinatlion of sclentific information might be
tested in a linmited way.

Frederick B. Wood
August 11, 1959
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The following table is added for convenjence in calculating

the negentropy of membership statistics for tables like that_
on page 3 of this report.¥ The table is plotted on logarithmic
graph paper for convenience in interpolating between calculated

points. I ¥ SEPR No. T
: TABLE OF NEGATIVE LOG_PROBABILITY VALUES -
T CPROBABILITY LOG PROB. T NEGENTROPY
L P(L)Y - . PLOGIL) T =PTLOGI{L)
1 0.9999930 -0.0U00101 0.00G60101
Yo 2 0.9999900 -0.0200144 0.0000144
37 £.999970L  -0.CJ00433 T 0.0000433
4 0.9999500 -0.0900721 0.0000721
““““““““ 57 0.9999300 -0.0001010 7 "7 TQ.C0010107 T T
& 0.9993000 -0.0001443 0.0001443
T T U 0.9997000 7 -0.00043297 77 T0.0004328
8 0.9995000 -0.00607215 0.0007212
T 97 0.9993000 -0.0010103 0.0010095
10 0.9990300 -0, 0014434 0.0014420
””””””” 1177 0.9970000 T =0.0043346 " 77T 0.0043218 7T
12 0.9950000 ~0.0072316  0.0071954
T 7713 77049930000 -0.010134%6 0.0100634
14 0.9900000 ~0.0144996. 0.0143546
TUTTTTIS 0.9700000 0T —0.0439434 77T 0.04262517 T
16 0.95G60000 -0.0740006 0.0703006
''''''''' 17 ~ C.9300000 T -0.1045974 T G.0973686 T
18 0.9GC0200 -0.1520032  0.1368028
L9 0.7600000 0 -0.5145733 0.3602013
20 0.5000000 - -1.0000003 0.5000001
"""""" 21 0.30C0000  =-1.7269660 ~ Q.5210898
.+ ._._...22 0.1000000 -3.321%9289___ 0O .2321929
‘ 23 770.0700000 ~3.8265022 0.2665551
o 24 0.0500000  =~4.3219292 . 0.2160965
‘ 25 0.0300000 ~-5.0538949 0.1517668
- .25 _0.0100000 ___-6.6438578_______ 0.,0664386
27 0.0070000 -7.1584312 0.05C1090 T
__________ 28 0.005C000  -7.6%38580___  0.0352193
N 29 0.0030000 -8.3508239 0.0251425
.30 _0.0010000 __-9.9557867____ 0.0099658
: 31 0.0007000 -10.48036C0 0.0073363
L ... 32 C.0005000 ~10.9657669_ ____ 0.0054829
33  0.0003000 =-11.7027527 0.0035108 T
... 34 0.0001000 _-13.2877157_ 0.0013288
. 35 0.0000760 =~12.8022889 0.0009562
36  0.0000500 -14.2877158 _0.0007144
37 0.0000300 -15.0246818 0.0004507
B .38 0.0000100 =16.6096444 ___ _ 0.0001661
39 0.0000070 =17.1242177

IV i e e i e e

.é(&) = Pfobabiqua

PLoG (L) = Log (P(LD

T 0.0001199

o e et —

PTLOG (L) = P (L)% Loy (P(L)
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Stage O of A to T. A Working Faper Draft SEPR No. 7«8

Frederick B. Wood, Ph.D., Socio-Engineering Problems,
P.C. Box 8%, Campbell, California 95008

"ALLOCATION OF SUPPLEMENTARY PUBLIC EXHIBIT SPACE BY
NEGENTROPY OF MEMBERSHIF STATISTICS.,"

Note

This memorandum §{s a revision to pages 3-5 of SEPR No. 7,
"Problems To Be Referred To The Society For General Systems
Research, " 8/11/59; and also a revision to pp. 5-7 of SEP
No. 65-E, "Abstract of A Research Plan for a Book on
"COMMUNICATION THEORY IN.THE CAUSE OF MAN!," 5/22/63.

My concern over church meeting and exhibit space comes from
a series of experiences since World War IIl principally in California
in which churches have been forced out of strategic locations
through the state's use of eminent domain for expansion of schools
and freeways. Juries and local judges understand financial
injustices easily and thus have corrected any unfajr awards in
regard to the monetary compensation. The iocation of the principal
churches and synagogues in strategic points around central parks,
squares, and civic centers used to be a symbol of the role of the
religious organizations in helping man develop a conscience and to
ook forward from the past struggles toward a better more just
society. Even though some of the churches may be a generation
behind in adjusting to the advances of modern science, discussions
of the problems of our civilization in church discussion groups
serves an important role in deveioping understanding of the problems
of our civitization.

The economic trends and city planning policies of large American
cities result in the 'socialization' of an increasingly larger
fraction of the property in the center of our cities. Public
buildings and freeways eat up the land area in the centers of our
large cities, while skyecrappers shield the remaining central
squares from general view. If a new religious group should develop
in a typical larnce American city, it would have a very difficult
time acquiring a strategic site for their central temple. We may
have a conflict between the principle of separation of church and
state and the guarantee of religious liberty when the percentage
of publically owned property in the centers of our cities exceed
a certain fraction.

When this level of 'socialization' exceeds a certain critical -
fraction, it may be necessary for the state or city to allocate
supplemental space in the form of bulletin board space in a central
square or civic center to different religious arid philosophical
groups. The purpose of this memorandum is to explore a hypothesis
that the concept of negentropy from electrical communication theory
can be used as a guide in such circumstances for determining the
ratios of supplemental space to aillocate to each retigious group.

L
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The reason for considering "negentropy" rather than some other
property for a guide in this allocation of space is that there is
a loose relationship between maximizing negentropy and an ethical
principle of "reverence for life." The analogy can be seen partially
by noting how bilogical systems preserve or increase order, thereby
decreasing entropy ( or increasing negative entropy). This is
discussed more fully in SEFR No. 88-8, "Negentropy and the Concepts
of Freedom, Democracy and Justice."

Reviewing the situation of a city that has been cut up hy
freeways and in which the original center formerly hoiding the
central core of principal churches has been shrunk by expansion of
a college and by schools and pubiic buildings. The churches which
have been eliminated can be found relocated out in the suburbs,
with the exception of the largest denominations the diversity of
religious belief of the city no longer can be seen at a glance
as one stands in the center of the city.

Cwonsider an hypothetical city of 100,000 aduits (children
not counted inthis study). The assumed distribution of adult
" members of different religious faiths is as listed in Fig., I.
It is assumed that each religious group has bulletin board space
as indicated on its church propertiy, but visible from the public
street. For some locations the bulletin board may be in a strategic
place, but for other s it may face on a side street in a2 suburban
area and the church may be obscured from view by a freeway and
a set of skyscrappers. We shall experiment with a way to allocate
supplemental bulletin board space in a public building or public
square to guarantee that all religious groups have some prime
public bulletin board space for the henefit of their own members,
visiting members of their faith from out of town, and to be a symbol
of the cooperative existence of differing faiths in a democratic
cammunity.

The results of a sample calcuiation are tabutated in Fig, 1.
The supplementary public bulletin board space is taken proportimal
to the negentropy of the membership statistics. In addition the
privately owned bulletin space and the total values are tabulated.
These values are drawn graphically to scale on the bottom part of
Fig. . 8uppose that a 100' x 30' section of the main lobby of
the civic center building is devoted to exhibit space consisting
of a four foot wide section of bulletin board around the Jobby.
Then 16,167 unit squares of space would correspond to [04C sq.ft,.
making each unit be 9.4 sg.in. This makes the smallest group
(No. 10, Ethical Culture) have 13.3 units or |16 sq. in. or one
legal sfze sheet of paper. 1If one individual developed some new
philosophy, by the negentropy formula, he would be entitlied to the
space of one third of a page space to state in one paragraph his
cause and to give his address, phone, etc., for futther detaijls.

Frederick B, Wood
March 31, 1964

Fig. | redrawn 5/30/6# |

o
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Py -p;logopy Bulletin d. 3pace
Religious Group Members Prob. NegentFopy Private Public Total
. Roman Catholic 60,000 0.600 0  0.441 O 6,000 4,420 10,420
2. Protestant 20,000 0.200 0 0.463 0O 2,000 4,620 6,630
3, Lutheran 15,000 0.150 0  0.411 O i,500 4,110 5,610
4., Protestant 3,000 0.030 0 0.152 0 300 I,520 |,820
Episcopal
5. No Church {1,000 0/0I0 O 0.066 5 100 665 765
6. Budhist 600 0.006 0 0.044 3 60 443 503
7. Unitarian 230 0.002 3  0.020 2 23 202 225
8. Jewish 100 0.001 0O 0.009 96 10 100 110
9. Eastern Crthodox 60 0,000 6 0.006 4 6 64 70
Cathol ic
10. Ethical Culture 10 0.000 I  0.000 33 [ I3 14
100,000 }1.000 O [.616 7°
e e i T —— N
1 1 1 /
N
2 27
/
R 3
/
| #H o2
} E
PRIVAT 1 PUBLIC
7
S
, A 6’
! ]
7 7 1
seae [l ° EI’"'
, , '
s
foo ww N (_’"l
Fig. |. Sample Distribution of Private and Supplemental Pubfic B

Exhibit Space Determined by Negentropy of Membership Statistic



Stage E of A to T. A Working Paper Draft SEPR No. 7-C
"Angels and Infinite Set Theory"

by
Frederick 8. Wood, Ph.D.

In my memo of 8/11/59, I listed a number of problems to
be referredt to the Society for General Systems Research,
ITem 7.1.2(e) was:

"How Many Angels Can Stand On The Head Cf A Pin?"

The above guestion was brought up on account of the
following conjecture which needs to be further idwestigated:
"Perhaps the perfod of scholasticism was a necessary prelude to
modern mathmeatics. Dis the quesifon of how many angels can
stand onthe head of a ggdff pin set the background for

Cantor's infinite set theory?!

References: World of Mathematics, pp. 1582-1587,
pp. 1602-1605,
PP. I593-l601’
pp. 2328,
p. 2411,

SOCI0-ENGINEERING PROBLEMS REPORT No. 7-C
Date: } 9/13/57 8/11/59 12/18/62

Stage: Draft ) 7-1-2(6); File 7-C
SEP 7 '



Stage F of A to. T, A Working Paper Draft SEPR No.

"TAYLOR'S SERIES AND PARTIAL
CERIVATIVES OF HISTCRY"

by
Frederick B, Wwood, Ph,D.

In my 1947 paper "H;story of Electromagnetic Thoery,
restated Leonard Losb’'s stages of the development of electricity
and magnetism in terms of "Partial Derivatives of History."

This structuring of history into a hierarchy of levels analogous
to first, second, third, ete.,, derivatives in mathematics was
discussed in SEP Nos. 9-A, and 10-A. This was also discussed
briefly in SEP No. 7 as problem 7.1.2(c).

Illustrations were prepared for this concept of partial
derivatives of history as Section 5, Figures 16-21, in SEP No. 82,
5/17/62, A page of tewt on Taylor's Series in included in the
rough drft of SEP 65-B in file(not in issued SEPR No. 65«B),

A further discussion of use of the concepts is included in SEP No.
65-C and 65=D.

Two examples of curves represented by Taylor's serijes
are shown on the next two pages with equations. On the page
after is a short description of Taylor's Series with a set of

curves following.

rev 11/28/69

7=D
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‘8. PARTIAL DERIVATIVES AND SERIES EXPANSICNS (Mathematfce
and Mathematical Blophysics),

'
hj Whin a mathematician has a pﬁobleh proberiy defined on a
apace, i*.e., he has the gpacqbcfined, thé boundary condittons are
known, and the basic different1$l equations querning the phenp-“
mena.are known, 1t still may ve difficult to find an exact solutloﬁ.
lhoﬁ he cannot find an exact msolution tn siosed foem he must chooce
as to what incomplete snswer would be of value.' .
. o _ {1) Ne m;y decide it fs fmportant to find s complete
| aﬁlqtioﬁ for s regien lying ;Ith!n 2 co;tiin radius of s particuler
pﬁtnt in the space, or | |
(2) 'Hc»ntf-dtuldo that solving for one pirticular partiai
'do}fvatlio may dlv; Kim the needed Information on how the system
changes wkh changes in one particular parameter,
f‘ o ,To_u:n the firet approach the mathematician must develep
"a.eeries expansion in terms of functions which satisfy the differen-
tial oquatjon'anh nﬁgt veri{fy that the whole series !s capable of
pfyv!ﬁgng a compiete solutfoa In the region of interest; For the
second part he must take a partial dcriv;tivs'of the extFt soiution
or of the -series expansion. A
F&r this section I plan to develop a semi-populsr account

based on the standard treatment from a textbook like Woods & Safley(#

It would be aimed at helping the layman/be able to reefive better

the significance of articies In Bulletin of Mathematical glognxelci

and books I|{ke Mathematical Biplogy of Social Behavior(;).

it . .

® Frederick 8. Woods and Frederick H. Baliey, Analytic Geometry

. , .' , and C‘icu‘!us. Boston: sinn & Co.(1917), pp. 136, 335, 410-417.

 ;_;g § Nicolas Rashevsky, Mathematical Biology of seclal %enavior(1951)
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A~ Partial derivatives “dnd relatéd series expansions.

The Taylor's Serles used In mathematics to represent =

function in & limited region sbout s point suggests a series

" partiel histories of different orders for obtaining &

1

)

cultzible perspective to deal with the essentlisl hlstorical
background of a problem desling both with engineerling and
zociology. Taylor's series ensbles us to expand s function
in terms of powefs of x-3 when the value of the function
.nd its derivetives are known for x«a. The function is ssid
to be expanded in the'neighborbood of x=a, and the series
cen bo -used to compute the value of the function for values
of x which are nesr a., For example, set

] £{a+h) = £{a) + hida) + %f‘f (8J + h3 f (3) +

4..,+_}_Pf(n)(a)+...... -
ni

T2 we take the first derivative of f£{a+h) with respect to h, we have

fI(ash) = £1(a) » be(a) + 1% £a) « 13 £™a) + 1 £Ya)
. B3 31 T1

Then the 2nd through Sth derivatives ars:

£ (ash) = £%(2) + hi‘”(a) + h2 £™Ma) + n3 £a)
d! 31

#asmn) = £a) + hf“’(a) + 12 £ (a)
<}

£"(a+n) = £™Ma) + htV(a)

fv(a+h) = £/(a) .

Uitz the taking of each derivative less deteil sbout the
sunction is left. The objective of this note is to col-

igct some referonce waterlsl for the development of series

N
-~

&

sartiel derlvatives of history similar to the Taglorts

Serics of wathematies.

S B2 O I

J /
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PAKTIAL DERIVATIVES OF HISTORY
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B, USE OF "PARTIAL DERIVATIVES OF HISTORY" JONCEFT 7C
QUALIFY SRAND THECRIES OF HISTCRY SIMILARLY TO THE vAY
SERIES EXPANSIONS AND PARTIAL DERIVATIVES ARE USEC IN
MATHEMAT ICS,

At this-stage it is net possible to put Toynbee's A Study Of

!‘!12'! (») into ﬁathtmatlcal form. and pernaps such areas of study

. 4Are pot amenable to direct mathematical formutation. The proélem-

here is to determine which of the variables he s dealtng with so

we can determine the nature of his study as a "partial dertvative

of history” or is he dealing with particular regicos of history

“such that the individual sections in his series of studies are

cqufvnltnt.to a sertes approximation in mathematics. The ot ject of
this part of the Qroject Is to attempt to put some important grand
theories of htu;ofy.and sociology in an appFCpriaﬁl.pOrSpCetive by
use of the Approbriate analogy from mathematics, In addition to
Toynﬁeo,‘the worke of Sdrok!n(#),Frlodr!ch Enyets(i), and W, W,
ﬁostpw(‘) need to be considered. For future pfojection the work

of Tellhard de Thardin(g) requires careful consideration;

® Arnold J. Toynbee, A Study of History YAbridgement by D.C,

Somervel!), N.Y.t Oxford univ, Press(l9h3)

# Pltirim A, Sorokin, Socfety, Culture, and Perscgnality, N.Y.:

Harper and Borthers(i947T)

§ .FrIOGrich Emgels, Dialectice of Nature, written retween 1e7a

and 1887, publ, in Moicow ahout 934, in N.Y., (940,

$§ w..w, hostoi, The Stages of Econgnigﬁggg!}g_:fA Non-Communi st

Manifcsto. Cambridge; The University Press(13960)

] Pierre Teilhard De chardin, TheLPhenomenon of Man. In French,

Parist Edltiont-du.seuii(CQSS); English trans., N.Y.t Harger
& oros.(1959) -
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A larter more detailed gaussigﬁ\curve of history is included

in SEP No. 34,

SOCIO-ENGINEERING PROBLEMS REPORT No., 7=D

Date: 11/25/46 3/16/61-3/6/62

Stage: Basic SEP Nos. 9=A
Concept and 10-4A,

Frederick B. Wood, Ph.D., P,O.

8/11/59 9/25/62 12/18/65 |/20/67

Problem Draft braft SEPR 7=-D
7.1.2(c) SEP 65B SEPR 7D

Box 5095, San Jose, Calif,95150



