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INTRODUCTION

The ability to produce a non-living thing similar in
looksvor behavior to a living one has always intrigued man and
is refleoted in the technology of every_age. The first crude
| tools were extensions and improvements of the native abilities
{of man--man's primitive attempts to amplify\his physical prowess.
This specialized form of imitation, technology, moved men to
study living things from uwerely a materialistic viewpoint in
order to construct better artifacts. The artifacts of Newton's
time were typified by the stiffly dancing figures atop the
clocks. The nineteenth century had its glorified heat engine
that burned combustible fuel and to which the human body was
compared. Today's artifacts, or automata (named for their
capacity to imitate certain properties of living things) are
thephotoelectric cells, radar sets, pressure gauges eto.l

AUTOMATA. This development exemplifies the change of
Newtonian physics into contemporary physics. The "stiffly
dancing figures" can be explained entirely in terms of efficient
- causality. They perform in a compietely determiﬁistic manner
fobeyiné the laws of motion. The "glorified heat machine" shows
the beginning of a "new look" in physics. The laws of thermody-

namics are the rulers and theideal gases the ruled. Energy is




the important concept and everything is related to it. The
modern automaté, however, show a marked différence from their
predecessors. Communication, control, information, order,
message--rather than cause or energy--are the principles of twen-
tieth century automata. The amplification here is of mind or
;mental" power rather than.phyéical,

PiAN. As an "umbrella' term fof ﬁhe'éonceptsiéssociated
with modern automata, we will use "cybernetiés?§2noo§gédbby
Korberf Wiener invl948.3 We will examine briefly the. historical
setting of scientific thought tﬁat made ﬁoséible the scienoe of
cybernetics. We will sketch its fundamental concepts in order to
provide a frame of reference for appreciating the problems to be
examined. Then in the light of cybernetics we Qill survey a
traditional problem of philosophy--the controversy between -
mechanism and vitalism.

- Qur main concern or objective is to discover what, if
any, unique philosoPhicalfproblems;haveabeenanéised bj cyberne-
tics. The attitude first taken by the popular journals would
seem to suggest thaf there Have been some.4

Qur contention is that the main problems generated by
cybernetics are not and will not be with the traditional philo-
é sophical problems, or at least asithese prbblems‘have been
traditionally stated. The problem (with which we cannot deal,
but whose existence and importance we cannot fail to note) is

the one of man's being able to live a fully human life in an
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increasingly less human world. This seems to be the problem of
the "secular city", man vs. technology. This, we believe, is the
real problem-ucybernetics has helped to form the society in

which it has arisen.




I. HISTORICAL BACKGROURD

NEWTONIAN PHYSICS. From the time of Isaac Hewton until
aboﬁt the beginning of the twentieth century, the science of.
phyéios was.developed along lines first laid down by him.‘The
laws of motion, which bear his neme, were mechanical in nature,
describing a rigidly determin;stic world tﬁat obeyed them in a
completely predetermined manner. There was.no need in this Qorld
for a statistical consideration of systemé, because of the
absolute obedience of systems to laws. The description of this
completely mechanical and causal world, however, became manifestd
iy inadequate when Darwin "1ét the evolutionary cat out of the
bagﬁ.\Noﬁ only did the evoiutionary theory posit a universe
differént from the uniﬁerse-éxpiained‘by‘NeWton (or af least
deséribed by ﬁim), but its foot differences were to shake the
%éij foundations of‘physics..(His conéepté did, however, have a
gréat impact.on thé deveiopment of theoré£i¢al physics,s)

" EVOLUTION. The key to the theory of evolution is bthat it
déala not with individuals, but rather with large numbers and
jﬁhe probability that so meny of a given group (species, set,
etc.) will be able to be given"a particular function. This is
not to prediét the parameter of an individual, but rather of the

group and only in a probabilisiio fashion at that. The'evolu-“




tionist is‘éoncerﬁed with the factﬂfhat, Sihce éverj member of é
group - does not obey the. laws of physiés blindly and in the same
way, theré is a progression of‘development not to be treated
;ﬁhrough individual Cases,'but rather statisticaily and probébil—
istibally. This insight gaveiri&e to the trend towérd statistical
mechénics, whose application tq‘physics by J. Willard Gibbs pro-
vided impetus to .the cohceptual revolution in physicsﬂ fﬁefe was
{from this a "progfessivé reduction of theréodynamicé~td statisti-
cal mechanics"f’starting with Maxwell, Boltzmann, and'Gibbs, thét
faced serious theoretical problems in trying to explain the phen-
omenon of radiation. Thé problem was nod satisfaétorily gsolved
until Werner Heisenberg-formulated his principle of indetermin-
acy. This was the “syntﬁéSiS" of'the‘"thesis (Newtonj and anti-
thesis (Plénck—Bohfj of a Hegelian antinomy”.7;The“statistical
dynémics of Newton were replaced by a statistical theory very
similar to that of Newton and Gibbs for lafge—scaie phenomena,
Ibut in which the complete collection of data fér the Qresent’and
the past is not sufficient to predict the future more than sta-
| tistically.® |

CONTEMPORARY PHYSICS. The effect of the revolution is
that "physics now no longer claims to deal with what will always

i - N
'happen, but rather with what will happen with an overwhelming

9

 probability."” Whereas in the Newtonian view, time had been a

reversible process, in the Gibbsian outlook it became irrevers—




ible. In his Creative Evolution Henri Bergson examines this in

application to evolution. "Bergson emphasized the difference be-
tween the reversible time of physics in which nothing new
happens, and fhe»irreversible time of evolution and bidlogy in
which there is always something new."lo This change in view of
time made possible the later development of the information

theory, control, message, feedback, and many more of the impor-

tant concepts of oybernetics.




ORIGIN. Norbert Wiener wrote in 1948:

This Msetrof:

However,

CIT. WHAT IS CYBERNETICS 7

Thus, as far back as four years ago, the group of

scientists about Dr. Rosembleuth and myself had al-
ready become aware of the essential unity of the set
of problems centering about communication, control,
and statistical mechanics, whether in the machine o1
in living tissue.ll

problems" had

the fundamental unity of a complex of ideas which
until recently had not been sufficiently associated
with one another, namely, the contingent view of
physics that Gibbs introduced as a modification of
the traditional, Newtonian conventions, the August-
inian attitude toward order and conduct which is
denanded by this view, ana the theory of the message
among men, machines, and in society as a sequence
of events in time which, though in itself has a cer-
tain contingency, strives to hold back nature's
tendency toward disorder by adjusting its parts to
various purposive ends.

we were seriously hampered by the lack of unity of
the literature concerning these problems, and by the
absence of any common terminology, or even of a
single name for the field...We have decided to call
the entire field of control and communication
theory, whether in the machine or in the animal by
the name Cybernetics, which we form from the Greek

CONTROL AND CCOMMUNICATION. From Wiener's description of

cybernetics 1

is of primary

KuBepyAaTne s Or sSteersman.
? ) i | Raad

t is at once manifest that the idez of communication

concern. "To communicate with the outer world
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means to receive messages from it and to send messages to it."l4

To communicate is to control and to control is to communicate.
The outer world to which Wiener refers must be understood rot as
| the static'"other", but as a dynamic entity, which as:a whole, a

15

system, is tending toward an inevitable "heat-death,™ in which

.o . ' . . 16
life or lives are local "anti-entropic processes.™

It is a conH
tingent rather than a deterministic world.
"To communicate is to receive;.." To receive——ﬁhe procesg
of reception involves first a capacity for reception. This
capécity’oan be almost any device which becomes in relation to a
message what én oscillator is to an input.l7 The human receives
messages constantly. His entire nervous system is one of recep-
i tion of certain messages (communication) and the acting upon
the content of those messages (control) throggh a circular
process of feedbaék. Analogously, almost”éﬁything can be viewed
as a system which communicates and controls or is controlled by
the outer world. Professor Wiener has attempted in the science
of cybernetics to abstract from any particular method and study
the nature of control and communication. Communication is there-
fore not restriotedAto.living systemns, but to any sysfem, where
"system" would describe a behavior matrix, i.e., various states
' of a series of changes in matrix,form.lB"

INFORMATION. In communicetion, "whose major opponent is

the entropic tendency of nature itself,"lg there is, no matter

how efficient the transmission method, information "leakage."




- las the abiding . 1nd1v1duat1ng stuff of human llfe, and calls llfe

‘ prlsoner locked in- or is everyone else locked out9

.uoas sequence . of" measuraole events dlstrlbuted in tlme-—preolse—

noise and the determlnlstlo one glves rlse to modern communlca-

‘thls unlon 5 groundwork was lald by Wiener through hlS early

on the statlstlcal treatment of message “is tne problem of pre—

(Thls prOV1ded, of course, that no external agents are 1htroduced
to oontrol thls leakage ) Thls max1m 15 takeﬂ from one of tne
1nnumerable restatements of the Carnot theorem; the Second Law of
Thermodynamlcs It is from thls Vsomethlng borrowed" from the
fleld of ohy81cs that Wlener treats order, pattern, message, etc.
and/or machlnes "locally antl—entroplc processes "?O:i'

| | The questlon of exactly "what" leaks or is trahsmlttee.
ls stlll dlsputed Accordrng to one school (hlener et al), 1nfor-.

21

matlon, tnat is’ the quantlty of 1nformatlon,f vls~the negative'

of the logarlthm of entropy.22 Accordlng to Shannon s school i
however, 1nformatlon is entropy ahd measured by 1ts logarlthm.23

The dlspute seems to ‘be merely one of the v1ewp01nt is the

. MESSAGE wlener calls the message a "dlscrebe or cont1n~

24

ly what 1s oalled a tlme serles by the statlstlolans." The

dlffereace oetween tne probablllstlc ooncept of messages ‘and

25

tlon theory Agaln, concepts are borrowed from other flelds'
and applled to what 1s called cyoernetlcs. The 1deas bound to

statlstlcal mechanlcs are 301ned w1th communlcatlon. Much of

work on the Brownlan motlon and harmonlc analysls.26 Also based
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dicﬁion, very important to the cybernetician.
THE PROBLEM OF THE "BLACK BOX", Uﬁderlying in many ways
the overall cybernetic approaéh to particular problems is the

21 This, too, is borrowéd-—from the field of

"pblack box" problem.
electrical engineefing. Behaviorism is the method of approach.
The engineer is concerned not with the internal composition of
ﬁhe "black box" (any system whose internal composition remains
unknown), but only with its input-output relationship. By joining
to the black box a "white box" (a system whbsé internal composi-
tion is known) and by manipulating the same random'inputs for
both boxes it is possible to conétruot a "mﬁltiple" white box
which "will automatically form itself into the operétional
equivalent"28 of the black one. This phenomenon is said to be
analogous to that "central phenomehoh of life," the reproductidn
of genes to be "heredity-carrying structures in their own © '+ =

29

images." At the risk of "mastering the obvious," it may be
pointed out again that the cybernetician is not interested in
the internal composition of the black box—-only its behavior.
FEEDBACK. Another concept very closely associated with
30

cybernetics is that of feedbpack. It is not a new concept.El

Clerk Maxwell wrote a treatise on the mathematical properties of
| the flyball governor in 1868. It has been restudied by the cyber-
neticians, however. Feedback occurs when the output of a system

is linked to its input in such a way that variations in the out-

put will tend to produce compensatory variations in the input,
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|in - order to restore the system to a prev1ously determlned or

.." 2
,nprogrammed" goal or "flnal condltlono ? Feedback Can elther

: V.relnforce the 1nput or run contrary to 1t in the case .of- the

4:‘cybernetlcally 1mportant "negatlve" feedback.‘Thls type feedback
can be elther mechanchl, € g,; any servomechanlsm, or phy51o— '
eloglcal, e. 8 plcklng up ‘an. obgect 33 |

The cybernetlclan sees theee "musts" for any. syetem. the
‘;nput of o system must be able to be in contact w1th the world
-the contrel center must be able to llnk 1nput w1th output~'the

‘foutput’ must be able to comnunlcate w1th the- 1nput
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III. CYBERNETICS AND PHILOSOPHY:

THE CENTRAL PROBLEM

Some of the more serious yet less publicized dilemmas
posed by cybernétics are restatements of perennial philosoPhical
questions: the almost comstant, yet unresolved battle of the
mechanists against the vitalists; the question of automata and
purposive behavior; the mind-body interpretation of "mental®
phenomena; the opposition of cybernetic thought and approach to

the philosophy of dialectical materialism.34

Some problems have
been created by or at least made more explicit through cyberne-
tics: the entire scope of communications with all its ramifica=
tions; the already monumental problem of cybernation--the union
of the computer with the automatic machine--znd the social prob-
lems that naturally accompany such a movément; the conflict be-
tween the ever-growing personalistic philosophy and the imper-
sonal "punch-card" treatment received daily by individuals; the
fearful question asked by the unknowing--will the machine re-.:.
place man?; the growing problem of leisure; the knowledge explo-
sion helped so greatly through the use of computers; the widen-
ing gap between the technology created by man and the philosophy

50 sorely needed by him to be able to live with what he has

created.




CBITICISM GF CYBERNETICS Crltlclsm of. cybernetlcs has.
attacked not the 1deas expressed in the mathematlcal language of

the Fourler serles, Boolean algebra, Lebeegue 1ntegral and the

like, but rather the appllcatlon of these mathematloal descrlp— T
tlone of varlous systems to "llVlng” syscems.35 For many, thlS}

11ken1ng of the braln to the machlne 1s merely a metaphor. Thelr’;
VCTlthlsm is based on the oontentlon that the cybernetlclans |

treat thls llkeness as though 1t were an’ 1deat1ty.iThle olscus—,
sion has been focused on the trad1t10na1 mechanlst;v1tallst con—"
troverey; whlch Profeesor Wlener sald has "been relegated to the‘

36 If v1tallsm has. won. (the

llmbo of badly posed questlons;P
change to a. Bergsonlan concept of tlme),»nevertheless ‘"thle‘
v1ctory 1s a complete defeat for from every p01nt of‘v1ew whlch
hae the sllghtest relatlon to morallty or rellglon, the new
'mechanlcs is fully ae mechanlstlc as: the old "37 As McCllntook
has ncted "The hope was there 1n51ght rnto the orlglnsuof com—

38

munlcatlon and control may 1mprove our moral sen81b111ty " A

81zable portlon of W1ener s The Human Use of Humaa Belngs has

thls hope as’ 1ts motlf
The attltude that cybernetlce can be applled te organ—(

.isms 1s clearly seen in Dr.tAshby 5 deflnltlon of cybernetlcs,p

39

"the art of steeremanshlp." Whether or. not he makes a scholas— ?

tlc dlfferentlatlon between art and solence does not concern us
here. The connotatlon of art as creatlve, "human" rather than

I

"mechanlcal 1s certalnly present Aleo, because 801enee 1e begln—
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;'nlng to study "complerlty" Eer_ﬂe 40 such varled phenomene as
the braln, -the ant hlll as a: "funotlonlng soc1ety," and the hu—o
-eman -economic system, whlch prev1ously have not beeo able: to be |
| dealt w1th . now may prove susceptlble to the examlnatlon that |
: cyoernetlcs can prov1de.4 One example of thls is Shannon’s'
'theorem about "error free" transm1881on. Essentlally, the theoet i
.:rem says that w1th an increase of channel capa01ty 1n parallel o
=1nformatlon can be made to be almost error—free. The prlce for
t‘thls advantage lS a delay in transm1881on tlme. Neuropsychologj.
le not so much concerned with solv1n5 the problem of message |
corruptlon 1n the braln as it is 1n "show1ng that the problem
hardly arises, or that it is a mlnor, rather than a magor, oo
-one."42‘ | n |
| '-MEACHA’\IISVM—V'ITAlxlS‘M The controv‘ersy between the mechan-
1sts and the v1tallsts has had a long, stormy hlstory from the
“time of Arlstotle and . Democrltus. Strlppe& to 1ts rarest ele~
.ments, the controversy 18'centered:around the explanatlon of
reality. Can all of reallty be fully explalned by or reduced to
:efflclent ceusallty, 1mply1ng a set of elemental 1n&1v151bles

' (be they atoms or monads), other than whloh nothlng 1s needed?
Is thls explanatlon sultable for "the phenomenon of llf€9 Democ—
_crltus thought 1t was. Arlstotle,Ahowever, postulated that organ-

1sms nave a. character sul generls. Thls pr1n01ple or character

is Drlesch's enterechy, and - Bergson s elan v1ta1 The heart of

;the vmtallst p081t10n, then, 1s that 1n organlsms there is- ~some-
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thing more than wﬂat is explained in a physico-chemical explana-
tion, in a way, that the whole is greater than the sum of its |
physical ﬁafts.

The father of modern mechanism is Rene Descartes, who
viewed animals as machines, whose explanation would derive from
physical laws. The "soul" of maﬁ became then the '"ghost in the
machine."43 Because physics'was almost entirely composed then éf'
mechanics, man was viewed in his "animal" behavior as a machine.
This behavior could be reduced.to the laws of mechanics. 4s
mechanics gradually became merely a part of physics instead of
the whole thing, mechanism began to mean more a reduction of
phenomena to physicé—chemical terms. Historically, the vitalist
position seems to be proportional to the strength of the mechan-
ist:ione.44

Of course, the implications of either theory are pro-
found. The mechanist would seem hard put to defend any theory:of
the dignity of man, the value of life itself, etc., and the
vitalist runs the risk of stultifying scientific research by ihe
appeal to a "vital force!" that is necessarily immaterial, non-
sensible, and conseguently, not able to be empirically verified,
or for that reason,“repudiated.45 :

This fundamental difference in outlook is carried over
into specific areas of inguiry: the traditional mind-body

problem--can the 3mental" pfocesses be explained in toto by

brain blueprinting, "synapsology," transmission rates, machine
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comparison; causal vs. final explanation of reality-—can a
machine have "purposive" behavior; the illusiveness of the
barrier between life and non-life~-can a definitive statement

about what life is be made, or even what is "alive"--is a virus
;
1

"living"?
PURPOSIVE BEHAVIOR IN CYBERNETICS. One of the purposes

in writing Cybernetics, said Professor Wiener, was to "alert

(the public) to the long series of analogies between the human
nervous system and the computation and control machine which had
inspired the joint work of Rosenblueth end ne."*® This "joint
work" was expressed in 1943 in a paper, "Beﬁavior, Purpose and
Teleology," the goals of which were to "define the behavioristic
study of natural eventsland to classify behavior" and "to stress
the importance of the concepf of purpose.“47

"Some machines are intrinsically purposeful....a torpedo
with a target—seekiﬁg mechanism." Purposeful active behavior is
divided into "feed-back" (teleological) and "non-feed-back"
(non-teleological). Negative feedback "may be considered" to be
a requirement for "all purposeful behavior." Basing his analogy
on the assumption that, if the central nervous system and mech-
anisms were analogous in this negative feedback area of purpose-
ful behavior there would be similar pathological conditions for
both, and noting the similarity in behavior of the neurophysio=-

logical "purpose tremor" to "machinoinsanity" (uncontrollable

increasing oscillation of a machine), Professor Wiener et al.
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Suggestéd that "the main function of the cerebellum is the con-
trol of the feedback nervous mechanisms involved in purposeful
motor activity."

Feedback is further divided into "extrapolative® or pre- |
dictive, where tl.e cat chasing the mouse extrapolates the future
position of both itself and the mouse in order to attain a meet-
ihg; and "non-extrapolative,” where the "amoeba merely follows
the source to which it reacts; there is no evideﬁoe that it ex-
trapolates the path of a moving source." Thé reasons for this
particular division are that‘it emphasizes the importance of
purpose and teleology‘and also shows that "a uniform behavioris-
tic analysis is applicable to both machineg and living organisms,
regardless of the Complexi£y of the behavior." They infer then
that there is a strong similarity in the methods of studying
both machines andAliving organisms. Whethér or not they remain
the same will depend on whether or not there appear any '"quali-
tatively distinct, unique characteristics" in one or the other
group. "Such qualitative differences have not appeared so far."

Although "the broad classes of behavior" are "the same"
in both animals and maohines,‘there remain "specific, narrow
olasses"'which do'differ. A machine thét could write a bi-i.. -
lingual dictionéry or én.organish thaf "rolls on wheels" would.
exenplify these "specific" classes, Although there is a behavior

al similarity (that would seem to approach identity), organisms

are admitted to differ greatly from machines in their respective
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functlonal analyses. Lolleldlal oomplex molscular make—up VS,
solid, 51mple metalllc comp051t10n, ioniec- transm1551on of im—-
puIses vs.'electronlc transm1581on;.spatlal rather than temporal‘
muItiﬁlibstibn.of”effectsI(ﬁhefhumbet7dephotoseﬁsifiveIreceptsrs‘}‘
in‘the éjé‘vs._the time-sha?ing process in;tﬁeﬁmadﬁine); these ]
|are some_ of the more obv10us dliferences that would conoern
_functlonal analysls. | | | o .

We have restrlcted the connotatlon of teleologlcal
. behavior. by apply1n5 this des1gnat10n ‘only to pur-
; poseful reactlons which are controlled by the error
" orthe reaction<-i.e., by the difference between
the state of the behaving object at any time and the
_final state interpreted as the purpose. Teleological
- behavior thus becomes synonymous with behavior con-
,trolled by negative feed-back, and gains. therefore
in precxsmon by a, sufflclently restrlcted connota~
~tlon.‘ : -

According to thls Ilmlted definition, -teleology is
‘not opposed‘to determinism, but to non-teleology.
Both-teleological and non-~teleological systems are
deterministic ‘when the behavior c¢onsidered belongs
to the realm where1determinism applies. ‘The concept
-of causality: a time axis. But causality implies a-
one-way, relatlvely 1rrevers1ble functional rela-
tionship, whereas teleology 'is concerned w1th be- .
haV1or not with" functlonal analysis. 48 - :

CRITICISM. Beoause Wlener s paper representea one of the
'earllest attempts to formallze some of those thoughts Wthh
would Iater be termed "oybernetlcs,“ we w1ll look at some of the
more. voolferous CrlthlSm of 1t.49

To say that a machlne such as a target-seeklng torpedo

csn be 1ntr1ns1cally purposeful“ 1s to mlsunderstand the con—

cept of,purpose.,lf_the,overaII purpose dges not rsside in‘any-«
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. |part, then:it_muet reeide_in the whole,'irer,fin'thetreoeptor .
nlus the effector elue.the'eoupling, and in'tne formtof organiia—
tion of the.multinlefsystem.3This ie the cybernetioei contention,‘
_and therefore the questlon ‘becomes that of whether the machlne
"is a 'whole‘, hav1ng an 1dent1ty, a- selfnees that can be said
to be the beerer“ofﬁpurpoee,itne{eubject:of action the maker of :
'uecisione."SO'This?ie n@t the cese, Suppoee;:insteed'of the.
target—seeking neohenien, the torpedo is guided by alhuman.
operetorQqust‘thetease'of afhuman—drtven automobiie;-The eur; .
pose re31dee in the pllot not in any of the oarts of the'
maehlne. Remove the pllot the purpose ‘is removed Further,,the
'machlne has no "1ntrln81c" purp081venese because it does not
‘share 1n a oomplete or perfect purp051venees as do my purposes;‘
(The purpose for kllllng an enemy eoldler would be patrlotlsm,
~those ourpose mlght be lovenei self or nelghbor, etc ) Mechan-
 1sms may have extr1n31c purpose, but thelr only 1ntr1n31c pur-
"pose is that one’ "1ntr1n81c to all mechanlcal aotlon, the attalna'
V‘ment of entropy. “51‘ | |
Although much of the crltlclsm made by Jonas seens valldﬂ
}en observatlon ehoula be made ‘here., As in many other papers.
wrltten by “v1tallsts" against mecnanlsm,52 there lS e "tone“
which seenms defen51ve, chllelsh and unnecessary, eepecrally if
tthe v1tallst has a: case. A short exoerpt from Jonas' paper w1ll

;poselbly clarlfy my statement Of cybernetlcs.

Itnls,not~the 1nnocent spe01al ec;enoe,which‘sef
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duces susceptiblenphilosophy but its passive beauty:
from its inception it has been out to capture her.
From its inception it has pretended to the status
of a unified theory of mechanism, organism, the
nervous system, society,.culture, and mind; and by
its suggestive employment of the terms behavior, ‘
purpose, goal, information, memory, decision, learn-
ing, initiative, value, and thought it has so in-
flated its initially modest definitions that their
resulting use amounts to hardly more than verbal
trickery.

Another criticism of the paper concerns its‘avoidance of
the problem of determinism. To say that teleological systems are
deterministic "where determinism applies" is "like saying 'A=A'";
and, further, the cybernetic description of mind is "simply a re-

n24

striction of the word 'mind!'. 0f course, the cybernetician's

task, as he sees it, includes steering "clear of allegedly phan-

55

tom notions of coansciousness, ego, mind and the like." And so,

it seems that much of this criticism stems from equivocal use of
certain terms by cyberneticians and critics alike.56
MIND-BODY PROBLEM. Another traditional problem resurrect-
ed by the science of cybernetics is the mind-body one. There are
two general divisions of position: monistic and dgalistic-—vary—
ing specifically according to the people who hold them. Cyberne-:
tics has brought the problem ihto the area of "thinking- |
machines." (YThihking machines" here will be simply a generic
tern for any machine that is designed to imitate "human" behav-
ior.) Basically, these machines are similar to the brainlin
their principle of information transmission--the all-or-nothing

57

principle. The neuron, like the electronic "flip-flop" switch,
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is capable -of only two states-—elther it.is traﬂsmlttlng or it.
is not, "yes" or "no " "on" or “off " Thls condltlon lends 1tself
to the use of the blnary number system, in whlcn a unlt of in-

58 The 1nfluence of mathematlcal

.formatlon is oalled e‘"blt "
logic (of which. the blnary system 1s merely a part) comblned
with the advances in electronlc technology nave wade p0831ble»’
the maohlnes whose appllcatlons to all areas of llfe are multl-,'
plying et a terrlf;cerate. |
MENORY. One of ‘the mes't useful capabilities ‘o‘f.'lmechi.r)lest »
is thelr memory The rapld recall of any fact once 31ven 15 a -
marvel, There are, however, exten81ve dlfferences betweeﬂ humae
:and machlne memory. Probably the most apparent is that machlnes!
remember in a unltary way. Informatlon 1s both stored and re—
trieved by the bit. Humans, on the other hand, often recall a‘
'verltable flood of faCtS or experlences. Machlnes recall "what
”was" as "what 15,""whereas.humans'recall "what“was"‘bre01sely.es,

"what Was."sg

The' past is dletlnct from the present. Machlnes -
‘can forget eomnletely. Memory drums can be'"w1ped clean" and the
machine has no capablllty of rememberlng what had once. been on
the drum. Humans, however, can never completely erase ‘the past
',To a great (and as yet undetermlned) extent, personallty is a
sum and product of one's. past The human is set much more ‘in the"

1rrever51ble tlme than is the machlne.

PEBCBPTION. Another human canablllty that some machlnes

.can exhlbltﬂls<thatuqf_percept;on,jgestalt,or unlvereal.recogew




nition.'Méchinesfnaye been“builc~that‘can select circlesjfrom
llotherufigures ﬁAQ?s ffom "B g, "fourness“iffom’otnef'renétitQVe:a
Agroups.éo Even the c&bernetlclens do not. clelm that the process f
'is the same, only the exhlolted benav1or. Is 1t¢ A person, if
shown a 01rcular obgect at an angle that would make it appear
ellptlcal 1mmed1ately~gerce1ves the oogect as cn.rcular.§l
Apparently he goes throu h no complloated procedures of averag-
ing- various poss1b111t1es (as does the machine) and then uelects
one.~For those Who-see‘llttle;orvno fundamental dlfference
between the mlnd and the. body thls is a hard faot to explaln.
LEARNING MACHINE Another type of machlne often compared
to human capabllitles 1s uhe learnlng machlne. Thls machlne works
on the pr1nc1ple that w1th a- goal and several means by which to
“attaln 1t through a random or stochastlc process of - selectlon,“
A 1t can reach a "best" way of d01ng the task 1f tnel"best" way
can be comnared to the peak of a mounta1n,62 the machlne would
“cllmb" ‘the mountaln, always dlrectlng 1tself upwards through
thls random varlatlon. Naturally, when tne peak is reached, all
other ways or varlatlons are "down" or "worse." And consequent-
ly, the machxne has."Learned".a better'way of d01ng a'narﬁiculer
task The machlne 1s d01ng somethlng now that it wasn't program—
‘med to do:’ The apparent 31m11ar1ty to an evolutlonary process is
obv1ous. Thus, one "generatlon" of such machlnes mlght be pro- '

grammed to reproduce another "generatlon" w1th thls random varl—

atlon bullt —in. It seems not loglcally 1mn0581ble, at least
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that eeverel "genefétidﬁeﬂﬂef theee'meehinee could produce a
machine,quite different and improved from- the originel.

| Lhe human ;- however, can gee aiﬁighér peak Onjfhe far
side of a "trough " and can eltef his<behavio£ in a pﬁrposeful
'-manner~to reach this hlgher”*peak?" HevrealizeS‘ﬁhet he wil1’have '
.to go "down" beiore he can agaln ge "u§ " The machlne does not
have thls capablllty. Programmed only for the best" way, it A
| cannot change for an ultlmately "better.than oest" goal, as can’
ﬁhe'human. Another: sezles of* random varlatlons would have to be..
, ﬁrogrammed into the machine ana even then (because of the ran-
domness of the varlatlons) it would not- be oertaln that the |
:machlne would everrreach tne,"oetter" and/or ﬂhxgher“ peak,

7 DECISION—MAKING Another machlne exhlbltlng human char—
acterlstlcs is the de0131on—mak1ng or game playlng machlne. Ite

63

were expressed in a "penetratlng re-

view of ny book (Cybernetlcs)"64

"81nlster p0581b111t1es"

that appeared in Le Monde by

' Eere-Dubarlef He déScribes-thevdangers of'thé~machine a_gouver-

ner whlch conceivably could "supply——whether for good or ev1l~-
the present obv1ous 1nadequacy of the braza when the latter is
‘concerned with the customary machlnery of polltlcs."65 The .
'treatlng of the human’ processes as de0131on-maklng machlnes 1n
ethe von Neumann sense6§ oould make the State to be "tne best-
_1nformed player at each partlcular level ana the State is the

67

only supreme co- ordlnator of all partlal de0181ons.ﬂ Prefessof

Wiener said that these could be some of tne dangerousvlmglioa~ '
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fions of the '"chess-playing machine grown up and encased in a
suit of armor."68

Basing much of its action or operation on von Neumann's
theory of games, these mechines have been made to play a respect%
able, though by no means masterful, game of chess. Because of thé
enormity of calculations required to play more than two or three
moves ahead (a limitation not effecting the human piayer on
account of his short-cut method of approacﬁ) these machines have
a limited capability. However, they do "make decisions" by com-
paring present contingencies with records of success or failure.
Does this machine exhibit the "free will" gsually«assooiated
with humans? The answer seems to be "no."

Although the machine's process is indeterminate, it does
display a certain determinacy that thg human does not. The
machine, when given a seﬁ of‘conditions from which to make a
choice, will follow out the logical extensions of any choice
until it reaches the closest approximation to a predetermined
criterion of decision. The machine is utterly logical, and re-
lentless in its pursuit of a goal. The humen is manifestly ﬁot
this way. Often, he takes "short-cuts" that he might know from
past similar cases. He may merely intuit tﬁem, a process unknown
to the machine and unexplained yet by scientists. In a much more
real way, the human does exhibit a free will, He is not bound

to the logical inexorability of the machine., He is free to be

illogical; the machine is not.




o 1nformat10n from one 1nt0 the other.“

: ,_as have maehlnes.:

TRANSLATION. Another machlne that dlsplays s1m11ar be- -

hav1or to that of the human is- the ‘80~ oalled translatlng machlne

-ty 1s 1n Iaot a de01pher1ng or decod1ng"69.maoh1ne, There is

Ino- dlfflculty in’ translatlng one coaed message 1nto another ooded~:

”message. Thls operatlon deals w1th two sets of poss1b111t1es,

: eaeh unamblguouu w1th respect to the other. leflcultles do arr
arise, however, in Branslatlng*one language to another, e. g;,

: the Sansorlt-handarln dlctlonary. ThlS dlfflculty orlglnates 1n
the semantlo "aspect of language.. where the 1mperfect corres—
.pondenoe between the meanlhgs of words restrlcts the flow of

70

‘1ment te the flow of 1nformatlon If the number of meanlngs

' nuanoes, connotatlons, eto. of . words could be shown to be 1nf1n—

1te, then - thelr complete translatlon by machlne would be 1mposs~:'

71

'71ble acoordlng to the "flnlte words" law |
515 plaln, does not apply to the human translator..Although he .
,may not transfer exaotly an idea from one language to another,
he will not produce as translatlon completely senseless phrases,
12 And 1t w1ll always be the human operator .
that w1ll dlstlngulsh the meanlngful from ‘the - mean1ngless!~;‘

LIFE VS NOY—LIFE A maohlne aesxgned to initate a

‘SpelelC llfe process 1s w. Ross Ashby S "homeostat" 7?esoenaﬁed

| because it attemptsnto achieve a state of homeosta81s; Homeosta- 3

sis is ﬁhat‘sﬁaﬁe'of "relative uniformity of the nornal body's_,*”'

“’internal]ehv‘-’ironment.'"f?4 The Nhomeostat" whern. its internal en- '

Equlvoelty is. the 1mped—

Thls restrlctlon, it ]
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v1ronment is upset from varlous stlmull, undergoes a'series of
adJustments in- order to regaln its orlglnal unlformlty, or stab-
1llty Thls attempt for: stablllty 1s called "ultrastab111ty"75"
by Ashoy and when he deals Wlth the}"large system" he says that ‘
the larger the system, the less stable 1t tends to be. (Agaln, ,
the appllcatlon to 8001ety.)7:
, homeostat is 81mllar to, but not as flex1ble as,:the actlon of .
‘the "perceptron,ﬁ whlch has the ad&ed advantage of the - pr1n01p1e
of “the adgustable threshhold Although the homeostat does dlS-
play behgv1or SLmlLar,ln a way to that of an organlsm, it is
iﬁmédiatély ole§£that it does =so0 in étmuchosimolef and totally .
explalnable way The most a006551ble dlfference between it and .
'the orsanlsm that it 1m1tates, lS, of course, oomplex1ty. The
1mplest organlso 1suseen to be almost lnflnltely moTe complex'

than any models of Ashby 8 machlne. .

. Walter's machlna speculatrlx 1m1tates an. actlve anlmal o

and,” if covered w1th a. coat oi fur. and v1ewed in seml-aarkness,
' seems qulte llke a llVlng anlmal 1T |

| Of these machlnes'some.imitate?iifo; 1iféﬁorocesses,_ R
‘an& oertaln propertles pecullar to mao. Some do s0: mofe oonviocf‘:
ingly than others. If the behav1or of these machlnes reveals |

nothlng else, it does«at least show hOW“really meager 501entlfio

knowledge is.of the llfe processes. Is tne key merely complex—

The. search for stablllty in the :

1ty° Is there a "key”° Can we say "merely" oomplex1ty or is what -

‘we call "complex1ty" somethlmg more? Cybernetlcs tries to glve‘
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answers or at least ask the right questions in these aresas.




CONCLUSION

A few concluding thoughts are needed. Cybgrnetics is a
science., It is a statistical séience of behavior--not more, not
less. From this, cybernetics is necessaril& mechanistic and
materialistic~-methodologically, if not dogﬁatically.78 This is
how it,shoﬁld be viewéd.

.Perhaps, aé‘we have said, the real impact of cynernetics
is and will be, not in the area of philosophical questions (con~
stantly debated, anyway), but in the social area of man's exis-
tence. Cybernation, the joining of the computer to the automatic‘
machine, has had gnd will have much more a fantacstic effect on
| the life Qf'man. Will ﬁhe future necessitate a "cyberculture"
to0 express itself? Caﬁ in&ividual—conscious man survive in tech-
nopolis?

These are the pressing questions today abouﬁ byberne—
tics. This paper haé not attempted to treat them but cannoi end

| without a definite recognition of their presence and hope of

| their solubility.
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difficulties 6f’treneietioh, particularly befweenlﬁuéeiénﬁgﬁd‘English.m

.?341{

»:J“,'o R(SSS AShby,DeSi‘g;n f'OI‘ aBrain. o )

- Catherin P, ‘Anthony, Teéxtbook of Anatomy and Physiology,"

LTI

.;Ashby; IntfoduCtibnfEolC#bernetiee;1§;38§; ‘_k;A{f:~'
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wiscxentlflc theorv ~"Re11g10us truth' conveys nothlnﬁ clear to me at |-
‘all." T

o ¢ g o o e+
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