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AZgtad¥ of human behavior revealg that the actions we

undertake as individuals are closely related to survival, more

importantly, survival on our own terms. Naturally, such a

notion implies that we should be able to act relatively free

or independent of any debilitating external influences —--

otherwise that very survival might be in jeopardy. In viewing
-

the instinct for survival in this manner we imply that _oe®

basic aim or goal, as individuals is to improve our capacity

for independent action. The degree to which we cooperate, or

compete, with others is driven by the need to satisfy this basic
goal. If we believe that it is not possible to satisfy it alone,
and without help from other%)history shows us that we will agree
to constraints upon our independent action -- in order to
collectively pool skills and talents in the form of nations,
corporations, labor unions, mafias, etc. -- so that obstacles
standing in the way of the basic goal can either be removed or
overcome. On the other hand, if the group cannot or does noct
attempt to overcome obstacles deemed important to many (or
possibly any) of it's individual members)the group must risk
losing these alienated members. Under these circumstances, the
alienated members may dissolve their relationship and remain
independena)zf/form a group of their own,or join another

/

collective body in order to improve their capacity for

independent action.
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In a réal world of limited resources and skills individuals
and grou?s form, dissolve and reform their cooperatiVerr
competitive postures in a continuous struggle to remove or over-
come physical and social environmental obstacles. In a co-
operative sense, where skills and talents are pooled, the removal
or overcoming of obstacles represents an improved capacity for
independent action for all concerned. In a competitive sense
where individuals and groups compete for scarce resources and
skills, an improved capacity for independent action achieved by
some individuals or groups constrains that capacity for other
individuals or groups. Naturally, such a combination of real
world scarcity and goal striving to overcome this scarcity
intensifies the struggle of individuals and groups to cope with

both their physical and social environments.
WredAd / o Hoctviora

Against such a backgroun%’actions and decisions become
critically important. Actions must be taken over and over
again and in many different ways. Decisions must be rendered to
monitor and determine thezPreciéginature of the actions needed
that will be compatible with the goal. To make these timely
decisions implies that we must be able to form mental concepts
of observed reality and be able to change these concepts as
observed reality itself changes. The concepts can then be
used as decision-models for improving our capacity for independent
action. Such a demand for decisions that literally impact our
survival causes one to wonder: How do we generate or create the

mental concepts to support this decision-making activity?
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<+ There are two ways in which can develop and manipulate.
mental concepts to represent observed reality: We can start
from a comprehensive whole and break it down to its particulars
or we can start with tﬁ? particulars and build towards a
comprehensive whole. »in other words, we can go from the general-

-+ to-specific or from the specific=to-general. A little reflection
here reveals that deduction is related to proceeding from the
general to specific while induction is related to proceeding

4. from the specific-to-general. In following this line of thought)
can we think of other activities that are related to these two
opposing ideas? Is.not analysis related to proceeding from the
general—to-specific? Is not synfhesis, the opposite of analysis,

related to proceeding from the specific—~to-general? Putting all

_f—-

‘-r—‘

'T# this together: Can we not say that general-to-specific is related
to both deduction and analysis, while @ specific-to-general is

related to induction and synthesis? Noy)can we think of some

examples to fit with these two opposing ideas? We need not look

a4 &
=%ﬁ far. The Bifferential Kalculus proceeds from the general-to-—
AN o P 4“5?%/
—+ specific —-- from a function to its derivative. ence, is not t eA&,

| %— Thedifferential calculus related to deduction and analysis? The
integral calculus on the other hand, proceeds in the opposite

direction -- from a derivative to the general function. Hence,
;Ciu_.fu%) L éj
notﬂthe in ral ;hi ulus related to induction and synthesis?
74 .fﬁf,k{
we believe it inapprop
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Qha?yégg@&/%odgj Summing up once again we see that; general-to—

specific is related to deduction, analysis and differentiation.

On the other hand specific=to—-general is related to induction,

synthesis and integration.

Now keeping these two opposing idea chains in mind let us
move on a somewhat different tact. Imagine, if you wil%,a domain
(a comprehensive whole) and its constituent elements or parts.
Now, imggine another domaiﬁ and its constituent parts. Once
again,‘;;;g;fgsen another domain and its constituent parts.
Repeating this idea over and éver again we can imagine any
number of domains and the parts corresponding to each. Naturally,

as we go through life we develop concepts of meaning(yith

included constituent%)to represent observed reality. Can we not

liken these concepts and their related constituents, that represent

observed reality, to the domains and constituents that we have
formed in our imagination? Naturally, we can. Keeping this
relationship in minq,suppose we shatter the correspondence of
each domain or concept with its constituent elements. In other
words, we imagine the existence of the parts but pretend that the
domaiQ§ or concepts they were previously associated with do not
exist.g Result: We have many constituents, or particulars,
swimming around in a sea of anarchy. We have uncertainty and

disorder in place of meaning and order. Further, we can see

such an unstructuring or destruction of many domains -- to break

the correspondence of each with its respective constituents --
A

> =
is related to Reduction, Apalysis and Pifferentiation. We call
=4

this kind of unstructuring a Restructive Reduction.
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synthesisXLand integration since we proceeded from unstructured

Faced with such disorder or chaos, how can we reconstruct
order and meaning? Going back to the idea chain of specific-to-
general, induction, synthesis and integrationrthe thought occurs
that a new domain or concept can be formed if we can find some
common qualities, attributes, or operations among some or many of
these constituents swimming in this sea of anarchy. Through such
connecting threads of meaning we synthesize cons;;tuents from, |
hence across, the domains we have just shatteré&ip Linking
particulars together in this manner we can form a new domain or
concept —- providing, of course, we do not inadvertently use only
those "bits and pieces’ in the same arrangement that we associated
with one of the domains purged from our imagination. Clearly,

! FOAAR RS é’,;»(
such a synthesis would indicate we have lfgrdated|something new

and different from what previously existed. Going back to our

idea chain, it follows that creativity is related to inductionq)

bits and pieces to a new general structure or concept. We call

such action a creative or constructive induction. It is important

to note that the crucial or key step that permits this creative

<k~

&
induction is the seﬁf;ation of the particulars from their
previous domains by the Réstructive Beduction. Without this

unstructuring the creation of a new structure cannot proceed --

since the bits and pieces are still tied together as meaning
LY
LA ’)’1 e

/7_43'-» ‘j,;-h(’c L 2 »3,-{_)(,

within unchallenged domains or concepts.

Recalling that we use concepts or méntal patterns to
74\

reality it follows that the unstructuring and restructuring just

shown reveals a way for changing our perception of reality.

Naturally, such a notion implies that the emerging pattern of
; 5




ideas and interactions must be internal consistent and match#up

—_n ;1: U AAAD
with reality. To check or verify internal consistency we try

logically to see if we can find our way back to the original
constituents that were used in the creative or constructive
induction., If we cannot reverse directions the ideas and inter-
actions do not go together in this way without contradiction .
Hence, they are not internally consistent. However, this does
not necessafily mean we reject and throw away the entire
structure. Instead, we should attempt to identify those ideas
(particulars) and interactions that seem to hold together in a
coherent pattern of activity as distinguished from those ideas
that do not seem to fit in. In performing this task we check
for reversibility as well as check to see which ideas and inter-
actions match up with our observations of reality. Using thosé
ideas and interactions that pass this test together with any new
L//“WL e dehwele @L LA 4}
ideaiﬂor other promising ideas that popped out of the original
sttructlveéﬂéductlon we again attempt to find some common

- (/rALd
qualities, attrlbutes, or operations to nec@eaxe/the concept —

3 r/u-i{:t'(vd A L/"LC" e cand ”’T Cre :V( LA L L/ 2V

Also once again we perform the check for revers16/§1ty and match-

up with reality. Over and over again this cycle of Destruction

and Creation is vrepeated until we demonstrate internal consis-
‘( & RAAD /
SN A I‘
tgncy and a matchTup with reality.
> WAL DAL 2V
When this orderly (and pleasant) state is reached the

concept becomes a coherent pattern of ideas and intractions
that can be used to describe some aspect of observed reality.
As a consequence, there is little, or no, further appeal to

6



alternative ideas and interaction: in an effort to either expand,
complete or modify the concept. Instead, the effort is turned

inward towardS: peingenpdl fine tuning the ideas and inter- .

/ﬂW~ Ly CAA 2R
actions in order to improve generallty and produce a - ﬁ&nez:gggén

match of eallty w1th gc\he conceptual pattern. Toward this end,

the concept -- and its internal workings —-- is tested and compared
against observed phenomena over and over again in many different
and subtle ways. Such a repeated and an inward oriented effort

to explain increasingly more subtle aspects of reality suggests
the disturbing idea that perhaps, at some point, ambiguities,
uncertainties, anomalies, or apparent inconsistencies may emerge
to stifle a more general and precise match-~up of concept with
observed reality. Why do we suspect this?

On-one hand, we realize that facts, perceptions, ideas,
impressions, interactions, etc. separated from previous
observations and thought patterns have been linked together tq
create a new conceptual pattern. On the other hand, we¢2;§§;¥4
that refined observations now underway will eventhully exhibit
either more or a different kind of precision and’subtlety than
the previous observationsg and thought patterns. Clearly)any
anticipated difference, or dlfferences, suggest we should

RAL ,_un,-( AL (4’(
expect a mismatch between th?«pbservatlonsand the conéﬁft
description of ;Z;;fobservatlonjp To assume otherwise would be
tantamount to admitting that previous constituents and inter-
actions would produce the same synthesis as any newer constituents

and interactions that exhibit either more or a different kind of -

7
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precision and subtlety. This would be like admittingf1=2;7 To
avoid such a discomforting position implies that we shsuld
anticipate a mismatch between phenomena observation and concept
description of that observation. Such a notion is not new and
is indicated by the discoveries of Kurt Godel and Werner Heisen-
e plilontiaf Consiilinag  Broeg—
I 1931 Kurt Godel created a sStir in the World of Mathematics
zuuib@glc when he demonstrated that it was impossible to embrace
B q, 2

mathematics within a single system of logic. ic@bmplished

this by proving, first, that any consistent system -~ that includes

the arithmetic of whole numbers - is incomplete. In other words,

there are true statements or concepts within the system that

cannot be deduced from the postulates that make-up the system.

Next, he proved even though such a systémfié;consistent its
7% ;

consistency cannot be determined within the system.

Such a result does not imply that it is impossible to
demonstrate the csnsistency of a system. It only means that
such a proof cannot be accomplished inside the system. As a
matter of fact, since dgdel, Gehard Gentzen and others have
shown that a qonsistency proof of arithmetric can be found
by appealing to systems outside that arithmetic. Thus,ngel's
proof indirectly| showg{ ﬂ&éir;n order to determine the
consistency of any new system we must construct or uncover
another system beyond it. Over and over this cycle must be

repeated to demonstrate the consistency of more and more

L’-(' ) (’:‘l \
elaborate systems. 2 e

) |

f"t
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Keeping this process in mind let us see how ngel's results

avv‘-ﬂ.‘--«- "‘

impact the effort to improve thelmatch Jb[of concept with
observed reality. To do this we-&ﬁs@ consider two kinds of
consistency: The consistency of the concept and the con51stency
ks Sy Y ! g,A}(
o%kmatch4up between observed reality and concept descri tlogi In
this sense, if we assume -- as a result of previous Eestructlve
;gductlon and ﬂreatlve‘}nductlon efforts -- that we have a
consistent concept and a consistent matﬁﬁiupﬁ)we should see no
differences between observation and concept description. Yet,
as we have seen)on onexﬁvnd)we use observations to shape or
formulate a concepﬁ}ﬁsﬁn~the other hand, we use a concept to
shape the nature of future inquiries or observations of reality.
Back and forth, over and over again, we use observations to
sharpen a concept and a cohcept to sharpen observations. Under
these circumstances, a concept must be incomplete since we
depend upon an ever-changing array of observations to shape or
formulate it. Likewise)our observations of reality must be
incomplete since we depend upon a changing concept to shape or
formulate the ﬁature of new inquiries and observations. There-
fore, when we probe,back and forth with more precision and
subtlety, we must admit that we have differences between

Jar__
observation and concept descrlptloq;hencehsannot determine the

consistency of the system - in terms of its concept, and match-
up with observed reality.

Furthermore, the consistency cannot be determined even when

: s
4 the precision and subtlety of observed phenomena approacheg the
‘f‘ precision and subtlety of the observer_#¢ who is employing the

ideas and interactions that play togefher in the conceptual

9
A T O A e e N o A T o N R T o, e




~precisely the velocity and position of a particle or body. CZ)

pattern. This aspect of consistency is accounted for not only

27'G8del's Proof but also by the Heisenberg Uncertainty or

VIndetermJnancy Prlnclple. (
£

l_//\g)( N‘L"b K AERAT r r-&ﬂ"‘(
The Indeter 1nancy rlnciple uncovered by Werner Heisenberg

in 1927 showed that one could not simultaneously fix or determine

ym

Specifically he showed, due to the presence and influence of an
observer, that the product of the velocity and position
uncertainities, is equal to or greater than a small number
(Planck's Constant) divided by the mass of the particle or
body being investigated. In other words:
AV ¢ A= i’l/Vﬂ
where A/ 1s velocity uncertainty
1§q>is bosition uncertainty

and la/ﬂqis Planck's constant (h) divided by observed mass (m).

Examination of Heisenberg's Principle reveals that as mass
becomes exceedingly small the uncertainty, or indeterminancy
becomes exceedingly large. Now —-- in accordance with this
relation -- when the precision, or mass, of phenomena being

observed, is little, or no different than the precision, or mass,

of the observing phenomena the uncertalnty values become as large,

with the bodies being observed. In this env1ronﬁent tﬁé
character or nature of the observer is little, or nqjdifferent
than the character or nature of the phenomena.being observed. In
essence, then, when the observer and observed hecome essent%ally
one and the samg)tﬁe uncertainty values hide or mask phenomena

behavior; or put another way)the observer perceives uncertain
10
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or erratic behavior that bounces all over in accordance with the

indeterminancy relation. Under these circumstancesjthe uncertainty

values represent the inability to determine the character or

nature (consistency) of a system within itself. On the other

hand, if the precision and subtlety of the observed phenomena /j
is much less than the precision and subtlety of the observing
phenomena the uncertainty values become much smaller than the
velocity and size values of the bodies being observed. Under these
circumstances, the character or nature of a system can be determined
although not exactly - since the uncertainty values do not hide or
mask observed phenomena behavior nor indicate significant erratic

behavior, : ””"/WQLCLTT /

- Keeping in mind, that the Heisenberg Pr1n01p1e imp 01ty

M,(L‘I st AL

depends upon the umded¥eemimed presence and influence of an observer,
we can now see -- as revealed by the two examples just cited --
that the magnitudefof the uncertainty values represent the degree
of intrusion by the observer upon the observed. When intrusion is
total (that is, when the character or nature of the observer and
observed become essentially the same) the uncertainty values
indicate erratic behavior. When intrusion is low the uncertainty
values do not hide or mask observed phenomena behavior, nor indicate
significant erratic behavior. In other words, the uncertainty
values not only represent the degree of intrusion by the observer
upon the observed but also the degree of confusion and disorder

percelved by that observer. pig

;mvl,é A .;»,(.,:/.«y( L{L(.(.’ 7 (,Z;u ~3440" {"7}5.—;_1:@6-@4‘
d

3 'éf:‘@e notion of

Cofifusion and disorder are also rela
Entropy and the Second Law of Thermodynamics. Entropy is a

11
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concept that represents the capacity for taking purposefﬁl

action and the degree of confusion and disorder associated with
any physical or information activity. High entropy implies a

low capacity for taking purposeful action or a high degree of
confusion and disorder. Low entropy implies just the opposite.
Viewed in this context, the Second Law of Thermodjnamics states
that all observed natural processes generate entropy. From this
law it follows that entropy must increase in any closaisystem e
or, for that matter, in any svstem that cannot communicate in an
ordered fashion with other systems or environments external to
itself® Accordingly, anytime we attempt to take purposeful action
inside such a system}{ha concept and its match-up with reality ~-—
we—;é::?gnticipate an increase in entropy hence an increase in

confusion and disorder. Naturally, this means we cannot

determine the character or nature (consistency) of such a system

s

i
within itself, since the system is moving irreversxbly toward a

higher, yet unknown, state of confusion and disorder.
 Hcceloan. cque  Crealioan

What an interesting outcome! According to Godel we cannqgél
inxgeneraIEAetermine the consistency of an abstract system within
itself. According to Heisenberg and the Second Law of Thermc-
dynamics any attempt to do so in the real world will expose
uncertainty and generate disorder. Taken together these three
notions support the idea that any inward oriented and continued
Ailchony
effort to improve the match-up of concept with observed reality
will only increase the degree of mismatch, Naturally, im this
environment, uncertainty and disorder will increase; as previously

u t AAULLAR AL

indicated by the HeisenbergZgﬁbaxt&iﬂiﬁﬁéfinciple and the Second

12



Law of Thermodynamics respectively. Put another way, we can
expect unexplained and disturbing ambiguities, uncertainties,
anomalies, or apparent inconsistencies to emerge more and more

often. Furthermore, unless some kind of relief is available,

-+ we can- expect ,confusion1§?&~drserdégfto increase until
u?anOEQGSS approaches chaos ;E death.
Fortunately, there is a way out. Remember, as previously
= A

shown, we can forge a new concept by applying the MBestructive
ﬂdeduction and{é}eative}ﬁhduction mental operations. Also,
remember, in order to perform these dialectic mental operations

we must first shatter the rigid conceptual pattern,or patterns,
firmly established in our mind. (This should not be too difficult

since the rising confusion and disorder is already helping us to

undermine any patterns). Next, we must find some common qualities,

{ _w,;-g‘_i’ '..w*v"\,.é_)
~+— attributes or operations to link isolated facts,ﬁigiii;iimpre581ons,

L;ﬁwwazw7,observations, etc. together asgx;possible concept$to represent

the real world,. Flnally, we must repeat this unstructuring and

ﬁf” restructurlngduntll W;\Bévelop a concept that begins to g:i%£22§
with reality. By doing this - in accordance with Godel, Heisen-
berg and the Second Law of Thermodynamics - we find that the
uncertainty and disorder generated by an inward oriented system
talking to itself can be offset by going outside and creating a

Can AR
-{’ new system. Simply stated, uncertainty and related disorder Ix-

“ff diminished by the direct artifice of creating a higher and%@f

broader more general concept to represent reality.

the new concept - within its ownL/ramework?of ideas and inter-

b

However, once again, when wéfi%gin to turn inward and use
{ g

actions - to produce a finer grain match with Qbserved reality

13
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we note that the new concept and its match-up with observed

reality begins to self destruct just as before. Accordingly,
the dialectic cycle of destruction and creation begins to repeat
itself once again. In other words, as suggested by ngel's Proof
of Incompleteness we imply that the process of Structure,
Unstructure, Restructure, Unstructure, Restructﬁre is repeated
endlessly in moving to higher and broader levels of elaboration.
In this unfolding drami}the alternating cycle of entropy increasqx
toward more and more disorder and the entropy decrease toWard more
and more order appears to be one part of a control mechanism
that literally seems to drive and regulate this alternating cycle
of Eéstruction and‘ﬁgeation toward higher and broader levels of
elaboration.

| d P

Now,in relating this Peductive/Knductive activity to the
basic goal discussed in the beginning, I believe we have uncovered
;gngialectic Engine that permits the construction of feedback
decision models needed by individuals and societies for determing
and monitering actions in an effort to improve their capacity for
independent action. Furthermore, since this engine is directed
toward satisfying this basic aim or goal, it follows that E?e
48 KW@@%@‘W goafigg) ar Zf::f be b&/fy
the other side of a control mechanism that seems to-a&se—be%h
drive and regulate the alternating cycle of destruction ang
creation toward higher and broader levels of elaboratgig. In

vrvwx»63%4§<L

this context)when acting withi a closegﬁsystem the goal seeking
effort of individuals and societies to improve their capacity

for independent action tends to produce disorder towards randcmness

14




and death. On the other hand, as already shown, the increasing
disorder generated by the increasing mismatch of the system
concépt with observed reality opens‘ﬁ@'or unstructures the
system. As the unstructuring or, as we call it, the destructive
deduction unfolds it shifts toward a creative induction to7stop

: :A.-vw:k ¢M il e (
the trend toward disorder,to satisfy a goal oriented edfort for

'/»rdzl{'ﬂd—( 5 Hmf\ J
increased order. ﬁhnngx an entropy increase -i-n—gp—edeosed=SysSiten

seihiti-bd e s—atso=offeredby—this

2 i permitSboth the destruction or

A_ deuﬂ@(

unstructuring of fhe )ig;system and the creation of a new system

to nullify the march toward randomness and death. i j
aeiscirlid LT S Jecovd lry—m ;,.é;'u?ﬁwvf/N""’"""/
Taken together the entropy notloqaand the basic goal of
individuals and societies seem to work in dialectic harmony
tewawd- driving and regulating the destructive/creative, or
deductive/inductive, action - that we have described herein as
a dialectic engine. The result is a changing and expanding
universe of mental concepts matched to a changing and expanding
universe of observed reality. As indicated earlier these mental
concepts are employed as decision models by individuals and
societies for determing and monitoring actions needed to cope

with their environment - or improve their capacity for independent

A

action.

15




DESTRUCTION AND CREATION

DY R ASENTE

& Tovdits
A \study- of human behavior revealq that the actions we

undertake as individuals are closely related to survival, more

importantly, survival on our own terms. Naturally, such a
notion implies that we should be able to act relatively free
or independent of any debilitating external influences —-
otherwise that very survival might be in jeopardy. In viewing
a_»

the instinct for survival in this manner we imply that Byf

basic aim or goal, as individuals is to improve our capacity

for independent action. The degree ﬁo which we cooperate, or

compete, with others is driven by the need to satisfy this basic
goal., If we believe that it is not possible to satisfy it alone
and without help from others history shows us that we will agree
to constraints upon our independent action —-- in order to
collectively pool skills and talents in the form of nations,
corporations, labor unions, mafias, etc. -- so that obstacles
standing in the way of the basic goal can either be removed or
overcome. On the other hand, if the group cannot or does not
attempt to overcome obstacles deemed important to many (or
possibly any) of it's individual members the group must risk
losing these alienated members. Under these circumstances, the
alienated members may dissolve their relationship and remain
independent or form a group of their own or join another

collective body in order to improve their capacity for

independent action.




In a real world of limited resources and skills individuals
and groups form, dissolve and reform their cooperative or
competitive postures in a continuous struggle to remove or over-
come physical and social environmental obstacles. In a co-
operative sense, where skills and talents are pooled, the removal
or overcoming of obstacles represents an improved capacity for
independent action for all concerned. In a competitive sense
where individuals and groups compete for scarce resources and
skills, an improved capacity for independent action achieved by
some individuals or groups constrains that capacity for other
individuals or groups. Naturally, such a combination of real
world scarcity and goal striving to overcome this scarcity
intensifies the struggle of individuals and groups to cope with

both their physical and social environments.

Against such a backgrbund‘act}ons and decisions become

4

critically important. Actions must be taken over and over

again and in many different ways. Decisions must be rendered to
monitor and determine the precise nature of the actions needed
that will be compatible with the goal. To make these timely
decisions implies that we must be able to form mental con:z=pts

of observed reality and be able to change these concepts as
observed reality itself changes. The concepts can then be

used as decision-models for improving our capacity for independent
action. Such a demand for decisions that literally impact our
survival causes one to wonder: How do we generate or create the

mental concepts to support this decision-making activity.
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There are two ways in whic?kcan develop and manipulate
mental concepts to represemt observed reality: We can start
from‘a comprehensive whole and break it down to its particulars
or we can start with the particulars and build towards a
comprehensive whole. In other words, we can go from the general
to specific or from the specific to general. A little reflection
here reveals that deduction is related to proceeding from the
general to specific while induction is related to proceeding
from the specific to general. In following this line of thought
can we think of other acti&ities that are related to these two
opposing ideas? Isvnot analysis related to proceeding from the
general to specific? 1Is not synfhesis, the opposite of analysis,
related to proceeding from the specific to general? Putting all
this together: Can we not say that general to specific is related
to both deduction and analysis, while | specific-to-general is
related to induction and synthesis. Now can we think of some
examples to fit with these two opposing ideas? We need not look
far. The Differential Calculus proceeds from the general té
specific —-- from a function to its derivative. Hence is not the
differential calculus related to deduction and analysis? The
integral calculus on the other hand, proceeds in the opposite
direction -- from a derivative to the gemeral function. Hence,
is not the integral calculus related to induction and synthesis?

Ergvin Thai prtptctie-€
When viewed if—bhds light we believe it inappropriate to say
"The Calculus is an analytical tool'. Otherwise we would be
forced to conclude that the integral calculus does not exist.
Yet many professionalswho use the calculus regard it as an

3




analytical tool. Summing up once again we see that; general to

specific is related to deduction, analysis and differentiation.

On the other hand specific to general is related to induction,

synthesis and integration.

Now keeping these two opposing idea chains in mind let us
move on a somewhat different tact. Imagine, if you will a domain
(a comprehensive whole) and its constituent elements or parts.
Now, im%gine'another domain and its constituent parts. Once
again, g;;;gfg;;n another domain and its constituent parts.
Repeating this idea over and over again we can imagine any
number of domains and the parts corresponding to each. Naturally,
as we go through life we develop concepts of meaning with
included constituents to represent observed reality. Can we not
liken these concepts and their related constituents, that represent
observed reality, to the domains and constituents that we have
formed in our imagination? Naturally, we can. Keeping this
relationship in mind suppose we shatter the correspondence of
each domain or concept with its constituent elements. In other
words, we imagine the existehce of the parts but pretend that the
domains or concepts they were previously associated with do not
exist. Result: We have many constituents, or particulars,
swimming around in a sea of anarchy. We have uncertainty and
disorder in place of meaning and order. Further, we can see

such an unstructuring or destruction of many domains -- to break

the correspondence of each with its respective constituents --

is related to Deduction, Analysis and Differentiation. We call

this kind of unstructuring a Destructive Deduction.
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Faced with such disorder or chaos, how can we reconstruct
order dnd meaning? Going back to the idea chain of specific-to-
general, induction, synthesis and integfation the thought occurs
that a new domain or concept can be formed if we can find some
common qualities, attributes, or operations among some or many of
these constituents swimming in this sea of anarchy. Through such
connecting threads of meaning we synthesize constituents from,
hence across, the domains we have just shattered. Linking
particulars together in this manner we can form a new domain or
concept —-- providing, of course, we do not inadvertently use only
those ""bits and pieces" in the same arrangement that we associated
with one of the domains purged from our imagination. Clearly,
such a synthesis would indicate we have created something new
and different from what previously existed. Going back to our
idea chain, it follows that creativity is related to induction

)
synthesisy and integration since we proceeded from unstructured

bits and pieces to a new general structure or concept. We call

such action a creative or constructive induction. It is important

to note that the crucial or key step that permits this creative
induction is the seperation of the particulars from their

previous domains by the Destructive Deduction. Without this

unstructuring the creation of a new structure cannot proceed -—-
since the bits and pieces are still tied together as meaning
within unchallenged domains or concepts.

Recalling that we use concepts or mental patterns to describe
reality it follows that the unstructuring and restructuring just
shown reveals a way for changing our perception of reality.

Naturally, such a notion implies that the emerging pattern of
5
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ideas and interactions must be internalf&onsistent and match-up

A
with reality. To check or verify internal consistency we try
logically to see if we can find our way back to the original
constituents that were used in the creative or constructive
induction. If we cannot reverse directions the ideas and inter-
actions do not go together in this way without contradiction .
Hence, they are not internally consistent. However, this does
not necessarily mean we reject and throw away the entire
structure. Instead, we should attempt to identify those ideas
(particulars) and interactions that seem to hold together in a
coherent pattern of activity as distinguished from those ideas
that do not seem to fit in. In performing this task we check
for reversibility as well as check to see which ideas and inter-
actions match up with our observations of reality. Using those
ideas and interactions that pass this test together with any new
ideas or other promising ideas that popped out of the original

Destructive Deduction we again attempt to find some common

qualities, attributes, or operations to recreate the concept.
Also once again we perform the check for reversibility and match-

up with reality. Over and over again this cycle of Destruction

and Creation is repeated until we demonstrate internal consis-
tency and a match-up with reality?:

When this orderly (and pleasant) state is feached the
concept becomes a coherent pattern of ideas and imntractions
that can be used to describe some aspect of observed reality.

As a consequence, there is little, or no, further appeal to

6



alternative ideas and interaction: in an effort to either expand,

completeAQr,modify the concept. Instead, the effort is turned

({""/Vf’ “%,( s

inward <& “peatran@ing-{@dn@d fine tuning the ideas and inter-

actions in order to improve generality and produce a finer grain

match of @E§E§;§7witéghgf cbnceptual patternj, Toward this end,

- > ,
the concept -- and its internal workings -- is tested and compared

against observed phenomena over and over again in many different
and subtle ways. Such a repeated and an inward oriented effort
to explain increasingly more subtle aspects of reality suggests
the disturbing idea that perhaps, at some point, ambiguities,
uncertainties, anomalies, or apparent inconsistencies may emerge
to stifle a more general and precise match-up of concept with
observed reality. Why do we suspect this?

On one hand, we realize that facts, perceptions, ideas,
impressions, interactions, etc. separated from previous
observations and thought patterns have been linked together to
create a new conceptual pattern. On the other hand, we
that refined observations now underway will event%ully exhibit
either more or a different kind of precision and subtlety than
the previous observationg and thought patterns. Clearly any
anticipated difference, or differences, suggest we should

Ly ‘«1,,:,(',}_4- )4 (,:c/:
expect a mismatch between the observatiomSand the cohcept
Thtes 7% A
description of <that observationg, To assume otherwise would be
tantamount to admitting that previous constituents and inter-
actions would produce the same synthesis as any newer constituents

and interactions that exhibit either more or a different kind of

i




precision and subtlety. This would be like admitting =20 T
avoid such a discomforting‘position implies that we should
anticipate a mismatch between phenomena observation and concept
description of that observation. Such a notion is not new and
is indicated by the discoveries of Kurt Godel and Werner Heisen-
berg.

In 1931 Kurt Godel created a stir in the World of Mathematics
and logic when he demonstrated that it was impossible to embrace
mathematics within a single system of logic. He accomplished

this by proving, first, that any consistent system - that includes

the arithmetic of whole numbers - is incomplete. In other words,

there are true statements or concepts within the system that
cannot be deduced from the postulates that make-up the system.

Next, he proved even though such a system is consistent its

consistency cannot be determined within the system.

Such a result does not imply that it is impossible to
demonstrate the consistency of a system. It only means that
such a proof cannot be accomplished inside the system. As a
matter of fact, since Godel, Gehard Gentzen and others ha&e
shown that a consistency proof of arithmetric can be found
by appealing to systems outside that arithmetic. Thus Godel's
proof indirectly shows: That in order to determine the
consistency of any new system we must construct or uncover
another system beyond it. Over and over this cycle must be

repeated to demonstrate the consistency of more and more

elaborate systems.




Keeping this process in mind let us see how Godel's results
impact the effort to improve the match-up of concept with
observed reality. To do this we must consider two kinds of
consistency: The consistency of the concept and the consistency
of match-up between observed reality and concept description. In
this sense, if we assume -- as a»result of previous Destructive
Deduction and Creative Induction efforts —— that we have a
consistent concept and a consistent match-up; we should see no
differences between observation and concept description. Yet,
as we have seen)on one hanq)we use observations to shape or
formulate a concept. On the other hand, we use a concept to
shape the nature of future inquiries or observations of reality.
Back and forth, over and over again, we use observations to.
sharpen a concept and a concept to sharpen observations. Under
these circumstances, a concept must be incomplete since we
depend upon an ever-changing array of observations to shape or
formulate it.b Likewise our observations of reality must be
incomplete since we depend updn a changing concept to shape or
formulate the néture of new inquiries and observations. There-
fore, when we probe,back and forth with more precision and
subtlety, we must admit that we have differences between
observation and concept description hence cannot determine the
consistency of the system - in terms of its concept, and match-
up with observed reality.

Furthermore, the consistency cannot be determined even when
the precision and subtlety of observed phenomena approached® the
precision and subtlety of the observer -- who is employing the
ideas and interactions that play together in the conceptual

)




pattern. This aspect of consistency is accounted for not only
be Godel's Proof but also by the Heisenberg Uncertainty or
Indeterminancy Principle.

The Indeterminancy Principle uncovered by Werner Heisenberg
in 1927 showed that one could not simultaneously fix or determine
precisely the velocity and position of a particle or body.
Specifically he showed, due to the presence and influence of an
observer, that the product of the velocity and position
uncertainities, is equal to or greater than a small number
(Planck's Constant) divided by the mass of the particle or
body being inVestigated. In other words:

AV ¢« Ao = h/m
where A/ is velocity uncertainty
zxq?is position uncertainty
and ia/ﬂqis Planck's constant (h) divided by observed mass (m).

Examination of Heisenberg's Principle reveals that as mass
becomes exceedingly small the uncertainty, or indeterminancy
becomes exceedingly large. Now —-- in accordance with this
relation -- when the precision, or mass, of phenomena being
observed, is little, or no different than the precision, or mass,
of the observing phenomena the uncertainty values become as large,
or larger, than the velocity and size frame-of-reference associated
with the bodies being ébserved. In this environment, the
character or nature of the observer is little, or no different
than the character or nature of the phenomena.being observed. In
essence, then, when the observer and observed become essent%ally
one and the same the uncertainty values hide or mask phenomena

behavior; or put another way the observer perceives uncertain
10




or erratic behavior that bounces all over in accordance with the

indeterminancy relation. Under these circumstances the uncertainty

values represent the inability to determine the character or

nature (consistency) of a system within itself. On the other

: hand, if the precision and subtlety of the observed phenomena

is much less than the precision and subtlety of the observing
phenomena the uncertainty values become much smaller than the
velocity and size values of the bodies being observed. Under these
circumstances, the character or nature of a system can be determined
although not exactly - since the uncertainty values do not hide or
mask observed phenomena behavior nor indicate significant erratic
behavior.

Keeping in m%nd, ;hag the Heisenberg Principle impliﬁfty

ond s v} p

depends upon the Amdetermined presence and influence of an observer,
we can now see -- as revealed by the two examples just cited —--
that the magnitude of the uncertainty values represent the degree
of intrusion by the observer upon the observed. When intrusion is
total (that is, when the character or nature of the observer and
observed become essentially the same) the uncertainty values
indicate erratic behavior. When intrusion is low the uncertainty
values do not hide or mask observed phenomena behavior, nor indicate
significant erratic behavior. In other words, the uncertainty
values not only represent the degree of intrusion by the observer
upon the observed but also the degree of confusion and disorder
perceived by that observer.

Confusion and disorder are also related to the notion of
Entropy and the Second Law of Thermodynamics. Entropy is a

13




concept that represents the capacity for taking purposeful
action and the degree of confusion and disorder associated with
any physical or information activity. High entropy implies a
low capacity for taking purposeful action or a high degree of
confusion and disorder. Low entropy implies just the opposite.
Viewed in this context, the Second Law of Thermodynamics states
that all observed natural processes generate entropy. From this
law it follows that entfopy must increase in any closalsystem -
or, for that matter, in any system that cannot communicate in an
ordered fashion with other systems or environments external to
itselfX Accordingly, anytime we attempt to take purposeful action

inside such a system - a concept and its match-up with reality -
bk

. we must anticipate an increase in entropy hence an increase in

confusion and disorder. Naturally, this means we cannot

determine the character or nature (consistency) of such a system

&

within itself, since the system is moving irreversébly toward a

higher, yet unknown, state of confusion and disorder.

What an interesting outcome! According to Godel we cannot-
inhgeneral—determine the consistency of.an abstract system within
itself. According to Heisenberg and the Second Law of Thermo-
dynamics any attempt to do so in the real world will expose
uncertainty and generate disorder. Taken together these three
notions support the idea that any inward oriented and continued
effort to improve the match-up of concept with observed reality
will only increase the degree of mismatch., Naturally, in this
environment, uncertainty and disorder will increase,; as previously

indicated by the Heisenberg Uncertainty Principle and the Second

12
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Law of Thermodynamics respectively. Put another way, we can
expect unexplained and disturbing ambiguities, uncertainties,
anomalies, or apparent inconsistencies to emerge more and more
often, Furthermore, unless some kind of relief is available,
we can éxpect.;ﬁe“confusion and disorder to increase until
randomness approaches chaos or death,.

Fortunately, there is a way out. Remember, as previously
shown, we can forge a new concept by applying the Destructive
Deduction and Creative Induction mental operations. Also,
remember,in order to perform these dialectic mental operations
we must first shatter the rigid conceptual pattern,or patterns,
firmly established in our mind. (This should not be too difficult
since the rising confusion and disorder is already helping us to
undermine any patterns). Next, we must find some common qualities,
attributes or operations to link isolated facts, ideas, impressions,
observations, etc. together as a possible concept to represent
the real world. Finally, we must repeat this unstructuring and
restructuring until we develop a concept that begins to match-up
with reality. By doing this - in accordance with Godel, Heisen-
berg and the Second Law of Thermodynamics - we find that the
uncertainty and disorder generated by an inward oriented system
talking to itself can be offset by going outside and creating a
new system. Simply stated, uncertainty and related disorder is
diminished by the direct artifice of creating a higher and/or
broader more general concept to represent reality.

However, once again, when we begin fo turn inward and use
the new concept ~ within its own framework of ideas and inter-
actions - to produce a finer grain match with observed reality

13
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-+ AVE@¢Gly of human behavior revealf that the actions we

undertake as individuals are closely related to survival, more
importantly, survival on our own terms. Naturally, such a
notion implies that we should be able to act relatively free
or independent of any debilitating external influences --
otherwise that very survival might be in jeopardy. 1In viewing
S A e
+ the instinct for survival in this manner we imply that é(?

basic aim or goal, as individuals is to improve our capacity

for independent action. The degree to which we cooperate, or

compete, with others is driven by the need to satisfy this basic
goal, If we believe that it is not possible to satisfy it along,
and without help from otherfihistory shows us that we will agree
to constraints upon our independent action -- in order to
collectively pool skills and talents in the form of nations,
corporations, labor unions, mafias, etc. -- so that obstacles
standing in the way of the basic goal can either be reméyed or
overcome, On the other hand, if the group cannot or does not
attempt to overcome obstacles deemed important to many (or
possibly any) of it's individual members,the group must risk
losing these alienated members. Under these circumstances, the
alienated members may dissolve their relationship and remain
independent)pa" form a group of their owy or join another

collective body in order to improve their capacity for

independent action.
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we note that the new concept and its match-up with observed
reality bégins to self destruct just -as before.  Accordingly,
the dialectic cycle of destruction and creation begins to repeat
itself once again. In other words, as suggested by Godel's Proof
of Incompleteness we imply that the process of Structure,
Unstructure, Restructure, Unstructure, Restructﬁre is repeated
endlessly in moving to higher and broader levels of elaboration.
In this unfolding drama the alternating cyclerof entropy increasgﬁ(
toward more and more disorder and the entropy decrease toward more
and more order appears to be one part‘of a control mechanism
thap literally seems'to drive and regulate this alternating cycle
of/géstruction and ﬁ}eation toward'higher and broader levels of
elaboration,
d <

Now in relating this;diuctiveZQnductive activity to the
basic goal discussed in the beginning, .JI\bélieve we have uncovered
;ﬂgz Dialectic Engine that permits the construction of feedback
decision models needed by individuals and societies for determing
and monitering actions in an effort to improve their capacity for
independent action. Furthermore, since this engine is directed
toward satisfying this basic aim or goal, it follows that the
degree or lack thereof toward reaching the goal appears to be
the other side of a control mechanism that seems to also both
drive and regulate the alternating cycle of destruction agd
creation ~ toward higher and broader levels of elaboraté;n. In
this confext,when acting within a closed system, the goa{ seeking
effort of individuals and societies to improve their capacity

for independent action tends to produce disorder towards randomness

14
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and death. On the other hand, as already shown, the increasing

disorder generated by the increasing mismatch of the system

concept with observed reality opens up or unstructures the

System.. As the unstructuring or, as we call it, the destructive

deduction unfolds it shifts toward a creative induction to stop
mJ Wiode m&ﬁ.ﬁ.&‘(\,

the trend toward disordegxto satisfy a goal oriented efifort for

increased order. Hengte, an entropy increase ikh-a elosed-system

egizqu\gnﬂ¥easecwh;eh[?ermitﬁbotb.the destraction 0£1\~
A Lio‘ M
unstructuring of }h@«e;d system and the creation of a new system

to nullify the march toward randomness and death.

- Taken together the entropy notion and tha;basic goal of
individuals and societies seem to work in dialectic harmony
‘téﬁwﬁﬁ driving and regulating the destructive/creative, or
deductive/inductive, action - that we have described herein as
a dialectic engine. The result is a changing and expanding
universe of mental concepts matched to a changing and expanding
universe of observed reality. As indicated earlieg these mental
concepts are employed as decision models by individuals and

societies for determing and monitoring actions needed to cope

with their environment - or improve their capacity for independent

action.

15




In a real world of limited resources and skills individuals
and groups form, dissolve and reform their cooperative or
competitive postures in a continuous struggle to remove or over-—
come physical and social environmental obstacles. In a co-
operative sense, where skills and talents are pooled,wggé?removal

(gr overcoming of obstacle%}represents an improved capacity for
independent action for all concerned. 1In a competitive sense
where individuals and groups compete for scarce resources and
skills, an improved capacity for independent action achieved by
some individualﬁfor groupg)constrains that capacity for other
individuals(?r gfoupé’ Naturally, such a combination of real
world scarcity and goal striving to overcome this scarcity

intensifies the struggle of individuals and groups to cope with

both their physical and social environments.

-+ Against such a backgrouni}g&i&gp§ and decisions become
critically important. Actions must be taken over and over
again and in many different ways. Decisions must be rendered to
monitor and determine the precise nature of the actions needed
that will be compatible with the goal. To make these timely
decisions implies that we must be able to form mental concepts
of observed reality and be able to change these concepts as
observed reality itself changes. The concepts can then be
used as decisionkmodels for improving our capacity for independent
action., Such a demand for decisions that literally impact our
survival causes one to wonder: How do we generate or create the

mental concepts to support this decision-making activity"?>
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1 There are two ways in whic%ﬂgan develop and manipulate
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mental concepts to *represenmt observed reality: ™We can start
from a comprehensive whole and break it down to its particulars
or we can start with ;hé'particulars and build towards a
comprehensive whole. In other words, we can go from the general
to specific or from the specific to general, A little reflection .
here reveals that deduction is related to proceeding from the
general to specific while induction is related to proceeding
from the specific to general. 1In following this line of thoughﬁ,
can we think of other activities that are related to these two
opposing ideas? Is'not analysis related to proceeding from the
general to specific? Is not synthesis, the opposite of analysis,
related to proceeding‘from the specific to general? Putting all
this together: Can we not say that general to specific is related
to both deduction and analysis, while specific-to-general is
related to induction and synthesis Noilcan we think of some
examples to fit with these two opposing ideas? We need not look
far. The Differential Calculus proceeds from the general to
specific -~ from a function to its derivative. Hence is not the
differential calculus related to deduction and analysis? The
integral calculus on the other hand, proceeds in the opposite
direction -- from a derivative to the general function. Hence,
is not the integra} calculqs’related to induction and synthesis?
.1%-1:.When viewed,g;é;;£;:i£ggéf&gwgg1ieve it inappropriate to say
i "The Calculus is an analytical tOOlKJ Otherwise we would be
forced to conclude that the integral calcuius does not exist.
Pare
TR o Yet many professionalSwho use the calculus regard i%ﬂas n
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analytical tool. Summing up once again we see that; general to

specific is related to deduction, analysis and differentiation.

On the other hand specific to general is related to induction,

synthesis and integration. - e /

it z

Now keeping these two opposing idea chains in mind let us

move on a somewhat different tact. Imagine, if you wil%,a domain

(a comprehensive whole) and its constituent elements, or parts.
L &
2fements
Now, imagine another domain and its constituent parts. Once
,y\,:4 LV\ L /
again, e even another domain and its constltuent_parts.

Repeating this idea over and over again we can imagine any

number of domains and the parts corresponding to each. Naturally,
Anlqning fu /

as we go through life we developAéoncepts_eﬁ—me&ﬁ%ng<yith

included constituentg)to represent observed reality. Can we not
liken these concepts and their related constituents, that represent
observed reality, to the domains and constituents that we have
formed in our imagination? Naturally, we can. Keeping this
relationship in minc} su ppose we shatter the correspondence of

each domain or concept with its constituent elements. In other
words, we imégine the existence of the parts but pretend that the
domains or concepts they were prev1ously assoc1ated with do not

Wl ¢ — ) J <.

exist. Result: We have many constltuents, ‘or partlcullrs,

,...._—-4_
V ) 4

swimming around in a sea of %narchy We have uncertainty and
disorder in place of meaning and order. Further, we can see

such an unstructuring or destruction of many domains -~ to break

the correspondence of each with its respective constituents --

is related to Deduction, Analysis and Differentiation. We call

this kind of unstructuring a Destructive Deduction.




Faced with such disorder or chaos, how can we reconstruct
order and meaning? Going back to the idea chain of specific-to-
general, induction, synthesis and integratio%)the thought occurs
that a new domain or concept can be formed if we can find some
common qualities, attributes, or operations among some or many of
these constituents swimming in this sea of anarchy. Through such

-— ——
si) ©° _connecting threads of meaning we synthesize constituents from,

w e

hence across, the domains we have just shattered. Linking

(QMJB particulars together in this manner we can form a new domain or
b concept -~ providing, of course, we do not inadvertently use only

i those "bits and pieces".in thz_ggmg_g;;ggggmgnt that we associated
ﬁzﬁ) _with one of the domains purged from our imagination. Clearly, ‘

such a synthesis would indicate we have created something new
and different from what previously existed. Going back to our

idea chain, it follows that creativity is related to induction)

‘+_ synthesisK and integration since we proceeded from unstructured
bits and pieces to a new general structure or concept. We call

such action a ‘creative'’or constructive induction. It is important

to note that the crucial or key step that permits this creative
S/,
induction is the seperation of the particulars from their

previous domains by the Destructive Deduction. Without this

unstructuring the creation of a new structure cannot proceed --
since the bits and pieces are still tied together as meaning
within unchallenged domains or concepts.

Recalling that we use concepts or mental patterns to describe
reality it follows that the unstructuring and restructuring just
shown reveals a way for changing our perception of reality.

Naturally, such a notion implies that the emerging pattern of
5
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ideas and interactidns must be internallconsistent and,maéchQQP
with reality. To check or verify internal consistency we try
logically to see if we can find our way back to the original
constituents that were used in the creative or constructive
induction. If we cannot reverse directions the ideas and inter-
actions do not go together in this way without contradiction ,
Hence, they are not internally consistent. However, this does
not necessarily mean we reject and throw away the entire
structure. Instead, we should attempt to identify those ideas
(particulars) and interactions that seem to hold together in a
coherent pattern of activity as distinguished from those ideas
that do not seem ' to fit in. In performing this task we check
for reversibility as well as check to see which ideas and inter-
actions match up with our observations of reality. Using those
ideas and interactions that pass this test together with any new
ideas or other promising ideas that popped out of the original

Destructive Deduction we again attempt to find some common

qualities, attributes, or operations to recreate the concept.
Also once again we perform the check for reversibility and match-

Over and over again this cycle of Destruction

up with reality.

and Creation is repeated until we demonstrate internal consis-

tency and a match-up with reality.

When this orderly (and pleasant) state is reached the
concept becomes a coherent pattern of ideas and inttractions
that can be used to describe some aspect of observed reality.
As a consequence, there is little, or no, further appeal to

6
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alternative ideas and interactions in an effort to either expand,
complete or mpdify the concept. Instead, the effort is turned
inward toward;@ézwﬁaﬂgingw@m4‘fine tuning the ideas and inter-
actions in order to improve generality and produce alfinér gfaiﬁ:
match oi(yealltf\wtth‘the conggptual pattcrn, Toward this end,
the concept _:szg 1t;’1nterna1 workings -- is tested and compared
against observed phenomena over and over again in many different
and subtle ways. Such a repeated and an inward oriented effort
to explain increasingly more subtle aspects of reality suggests
the disturbing idea that perhaps, at some point, ambiguities,
uncertainties, anomalies, or apparent inconsistencies may emerge
to stifle a more general and precise match-up of concept with
observed reality. Why do we suspect this?

On one hand, we realize that facts, perceptions, ideas,
impressions, interactions, etc. separated from previous
observations and thought patterns have been linked together to?ﬁ‘

create a new conceptual pattern. On the other hand, we pr

that refined observations now underway will event{ﬁlly exhibit

o

either more or a different kind of precision and subtlety than
the previous observationg and thought patterns. Clearly any
anticipated difference, or differences, suggest we should

e, ot Wy 1.5 ae (0eA
expect a mismatch between the observatlonSand th%\concept

"t_'l ol £

descrlptmeﬂ of th#tt observationg, To assume otherwise would be
tantamount to admitting that previous constituents and inter-
actions would produce the same synthesis as any newer constituents

and interactions that exhibit cither more or a different kind of

7
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precision and subtlety. This would be like admittingsiﬁg. To
Y
© avoid such a discomforting position implies that we should

7 (W

anticipate a mismatch between vhenomena observation and concept
description of that observation. Such a notion is not new and
is indicated by the discoveries of Kurt Godel and Werner Heisen-

berg.

In 1931 Kurt Godel created a stir in the World of Mathematics
and Lpgic when he demonstrated that it was impossible to embrace
mathematics within a single system of logic. He accomplished

this by proving, first, that any consistent system - that includes

the arithmetic of whole numbers - is incomplete. In other words,

there are true statements or concepts within the system that

cannot be deduced from the postulates that make-up the system.

Next, he proved even though such a system‘ié«consistent\its
g B > A

consistency cannot be determined within the system.

Such a result does not imply that it is impossible to
demonstrate the consistency of a system. It only means that
such a proof cannot be accomplished insidé the system. As a
matter of fact, since Godel, Gehard Gentzen and others have
shown that a consistency proof of arithmetric can be found

. by appealing to systems outside that arithmetic. Thus Godel's
/{*1 proof indirectly showaf dﬁmt in ordgr to determine the
§ consistency of any new systé;iﬁé must construct or uncover
_iéq@heflgystem beyond it. <O§er and over this cycle must be

repeated to demonstrate the consistency of more and more

elaborate systems.
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Keeping this process in mind let us see how Godel's results
impact the effort to improve the match-up of concept with
observed reality. To do this we must consider two kinds of
consistency: “the consistency of the concept and the consistency
offﬁdtch—up between observed reality and concept description, In
this sense, if we assume ~- as a result of previous Destructive
Deduction and Creative Induction efforts -- that we have a
consistent concept and a consistent match—upajwe should see no
differences between observation and concept description. Yet,
as we have seeq)on one hanq)we use observations to shape or
formulate a concept; 'dh the other hand, we use a concept to

shape the nature of future inquiries or observations of reality.

Back and forth, over and over again, we use observations to

sharpen a concept and a concept to sharpen observations. Under
these circumstances, a concept must be incomplete since we
depend upon an ever-changing array of observations to shape or
formulate it. Likewise our observations of reality must be
incomplete since we depend upon a changing concept to shape or
formulate the nature of new inquiries and observations. There-
fore, when we probegback and forth with more precision and
subtlety, we must admit that we have differences between

observation and concept desgrip?ion}Pencefeaﬂne$mdeéermfne the

(V) s
consistency of the systemAg in terms of its concept, and match-

up with observed reality.

Furthermore, the consistency cannot be determined even when
the precision and subtlety of observed phenomena approachg&lthe
precision and subtlety of the observep;¥$ who is employing the

ideas and interactions that play togethef in the conceptual

2]




pattern. This aspect of consistency is accounted for not only

bq;Godel's Proof but also by the Heisenberg Uncertainty or
d - : .

Indeterminancy Principle. ;

The Indeterminancy Principle uncovered by Werner Heisenberg
in 1927 showed that one could not simultaneously fix or determine
precisely the velocity and position of a particle or body.
Specifically he showed|, due to the presence and influence of an
observer, &hat the product of the velocity and position
uncertainities, is equal to or greater than a small number
(Planck's Constant) divided by the mass of the particle or
body being inVestigateél In other words:

AV e Ap= hlm
where A/ is velocity uncertainty
AQ is position uncertainty

and laﬁqqis Planck's constant (h) divided by observed mass (m).

Examination of Heisenberg's Principle reveals that as mass
becomes exceedingly small the uncertainty, or indeterminancy
becomes<3ﬂﬁeedinglyilarge. Now —-- in accordance with this
relation -- when the precision, or mass, of phenomena being
observed, is little, or no different than the precision, or mass,
of the observing phenomena the uncertainty values become as large,
or larger, than the velocity and size frame-of-reference associated
with the bodies being observed. 1In this environment, the
character or nature of the observer is little, or no different
than the character or nature of the phenomena. being observed. In
essence, then, when the observer and observed become essentially
one and the same;the uncertainty values hide or mask phenomena

behavior; or put another way, the observer perceives uncertain
A0




b ol N LS
or erratic behavior that bounces\ . all over in accordance with the

indeterminancy relation. Under these circumstances the uncertainty

i values represent the inability to determine the character or

nature (consistency) of a system within itself. On the other

hand, if the precision and subtlety of the observed phenomena

is much less than the precision and subtlety of the observing

phenomena the uncertainty values become much smaller than the

velocity and size values of the bodies being observed. Under these

circumstances, the character or nature of a system can be determine
- =-although not exactly - since the uncertainty values do not hide or

mask observed phenomena behavior nor indicate significant erratic

behavior.

-+w Keeping in mind, that the Heisenberg Principle impli@ity
M&LJI‘: r—,yyi,ﬁd [( S .
2 o depends upon the tndetewhihed presence and influence of an observer
we can now see -- as revealed by the two examples just cited —-—

that the magnitude of the uncertainty values represent the degree
of intrusion by the observer upon the observed. When‘intrusion is
total (that is, when the character or nature of the observer and
observed become essentially the same) the uncertainty values
indicate erratic behavior. When intrusion is low the uncertainty
values do not hide or mask observed phenomena behavior, nor indicatf
significant erratic behavior. In other words, the uncertainty

values not only represent the degree of intrusion by the observer

upon the observed but also the degrce of confusion and disorder
perceived by that observer. v
Confusion and disorder are also related to the notion of

Entropy and the Second Law of Thermodynamics., Entropy is a

AL
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concept that represents the capacity for taking purposeful

action and the degree of confusion and disorder associated with
any physical or information activity. High entropy implies a
low capacity for taking purposeful action'éé~a high degree of ’
confusion and disorder. Low entropy implies just the opposite.
Viewed in this context, the Second Law of Thermodynamics states
that all observed natural processes generate entropy. From this
law it follows that entropy must increase in any closeisystem -
or, for that matter, in any system that cannot communicate in an
ordered fashion with other systems or environments external to

itselﬁ&r Accordingly, anytime we attempt to take purposeful action

inside such a system-- a concept and its match-up with reality - -

abe LL'(7é( :

we must anticipate an increase in entropy hence an increase in
confusion and disorder. Naturally, this means we canunot

determine the character or nature (consistency) of such a system

L4
within itself, since the system is moving irreversxbly toward a

higher, yet unknown, state of confusion and disorder.

What an interesting outcome! According to Godel we cannogk
inﬁgeneral#determine the consistency of an abstract system within
itself. According to Heisenberg and the Second Law of Thermo-
dynamics any attempt to do so in the real world will expose
uncertainty and generate disorder. Taken together these three
notions support the idea that any inward oriented and continued
effort to improve the match-up of concept with observed reality
will only increase the degree of mismatch. Naturally, in this
environment, uncertainty and disorder will increase, as previously

indicated by the Heisenberg Uncertainty Principle and the Second

12
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Law of Thermodynamics respectively. Put another way, we can
expect unexplained and disturbing ambiguities, uncertainties,
anomalies, or apparent inconsistencies to emerge more and more
often. Furthermore, unless some kind of relief is available,
we can expect ﬁkg confusion and disorder to increase until

randomness approaches chaos or death.

Fortunately, there is a way out. Remember, as previously
shown, we can forge a new concept by applying the Destructive
Deduction and Creative Induction mental operations. Also,

remember,in order to perform these dialectic mental operations

[e— m————

we must first shatter the rigid conceptual pattern, or patterns:j

firmly established in our mind. (This should not be too difficult
since the rising confusion and disorder is already helping us to
undermine any patterns). Next, we must find some common qualities,

Jrtore s

attributes or operations to link isolated facts, ideas, impressions
A

Iobservations, etc. together as a possible concept to represent

the real world. Finally, we must repeat this unstructuring and
restructurinéwaggil we develop a concept that begins to matche=up
with reality. By doing this-- in accordance with Godel, Heisen-
berg and the Second Law of Thermodynamics-- we find that the
uncertainty and disorder generated by an inward oriented system
talking to itself can be offset by going outside and creating a
new system. Simply stated, uncertainty and related disorder is
diminished by the direct artifice of creating a higher and/or
broader more general concept to represent reality.

However, once again, when we begin to turn inward and use
the new concept ~-within its own framework of ideas and inter-
actions --to produce a finer grain match with observed reality

13




we note that the new.concept and its match-up with observed
reality begins to self destruct just as before. Accordingly,
the dialectic cycle of destruction and creation begins to repeat
itself once again., In other words, as suggested by Godel's Proof
of Incompleteness we imply that the process of Structure,
Unstructure, Restructure, Unstructure, Restructure is repeated
endlessly in moving to higher and broader levels of elaboration,
In this unfolding drama}the alternating cycle of entropy ipcreasd{;
toward more and more dieorder?and the 'entropy decrease toward more
and more order appears to be ene part of a control mechanism
that literally seems to drive and regulate this alternating cycle
of gestruction and,g;eation toward higher and broader levels of
elaboration. 9 ¢

Now in relating this;geductiveAXnductive activity to the
basic goal, discussed in the beginning, I believe we have uncovered
};% Dialectic Engine that permits the construction of feedback
decision models needed by individuals and societies for determing
and monitering actions in an effort to improve their capacity for

independent action. Furthermore, since this engine is directed

toward satisfying this basic aim or goal, it follows that the

degree or lack thereof toward/ reaching the goal ﬁ ars to be =\
i / : » “\ iy
the other side of a control mechanism that seems bem&&se‘both ot

v drive and.regulate the alternating cycle of destruction and

Lo
creation = toward higher and broader levels of elaboratean, In

this context when acting within a closed system, the goal seeking
effort of individuals and societies to improve their capacity

for independent action tends to produce disorder towards randomness

: 4«»«%7/%’7}
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and death. On the other hand, as already shown, the increasing
disorder generated by the increasing mismatch of the system
concept with observed reality opens @p or unstructures the
system. As the unstructuring or, as we call it, the destructive

deduction unfolds)lt shifts toward a creative induction to stop

e "V( ‘41{'& v O Sy
the trend toward disordersto satisfy a goal orlented-eéiart_for
‘u\‘(({f \.aL t(' A% )
increased order. Henee, an entropy increase i a.closed.system’
A

AsS¥ERet by thevimproved -pogsilidities -dlac-affered by—iis
fnbropy dnertpse-whiel permitsboth the destruction or
unstructuring ofégédgééfsy%tem and the creation of a new system
to nullify the march toward randomness and death.

Taken togetﬁer the entropy notion and the basic goal of
individuals and societies seem to work in dialectic harmony
t#4wetd driving and regulating the destructive/creative, or
deductive/inductive, action - that we have described herein as
a dialectic engine. The result is a changing and expanding
universe of mental concepts matched to a changing and expanding
universe of observed reality. As indicated earlier these mental
concepts are employed as decision models by individuals and
societies for determing and‘monitoring actions needed to cope
with their environment - o%igaprove their capacity for independent

action, ) A
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DESTRUCTION AND CREATION

DRt A SENT

of human behavior reveal: that the actions we
undertake as individuals are closely related to survival, more
importantly, survival on our own terms. Naturally, such a
notion implies that we should be able to act relatively free
or independent of any debilitating external influences --
otherwise that very survival might be in jeopardy. In viewing
the instinct for survival in this manner we imply that

basic aim or goal, as individuals is to improve our capacity

for independent action. The degree to which we cooperate, or

compete, with others is driven by the need to satisfy this basic
goal., If we believe that it is not possible to satisfy it alone
and without help from others history shows us that we will agree
to constraints upon our independent action -- in order to
collectively pool skills and talents in the form of nations,
corporations, labor unions, mafias, etc. -- so that obstacles
standing in the way of the basic goal can either be removed or
overcome. On the other hand, if the group cannot or does not
attempt to overcome obstacles deemed important to many (or
possibly any) of it's individual members the group must risk
losing these alienated members. Under these circumstances, the
alienated members may dissolve their relationship and remain
independent or form a group of their own or join another

collective body in order to improve their capacity for

independent action.




P

b A /‘

= Vil L"Qw,\-’; L\
ﬂq‘%—~fg_;~;g;i‘§6fi& of limited resources and skills individuals
and groups form, dissolve and reform their cooperative or
competitive postures in a continuous struggle to remove or over-
come physical and social environmental obstacles. In a co-
operative sense, where skills and talents are pooled, the removal
or overcoming of obstacles represents an improved capacity for
independent action for all concerned. In a competitive sense
where individuals and groups compete for scarce resources and
skills, an improved capacity for independent action achieved by
some individuals or groups constrains that capacity for other
individuals or groups. Naturally, such a combination of real
world scarcity and goal striving to overcome this scarecity

intensifies the struggle of individuals and groups to cope with

both their physical and social environments.

N.ced for— Doetitor' e
Against such a background actions and decisions become
y Sl s Sl S LR

critically important. Actions must be taken over and over

again and in many different ways. Decisions must be rendered to
monitor and determine the precise nature of the actions needed
that will be compatible with the goal. To make these timely
decisions implies that we must be able to form mental concepts

of observed reality and be able to change these concepts as
observed reality itself changes. The concepts can then be

used as decision-models for improving our capacity for independent
action. Such a demand for decisions that literally impact our
survival causes one to wonder: How do we generate or create the

1

mental concepts to support this decision-making activity,

2
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There are two ways in whic%ﬂcan develop and manipulate
mental concepts to represent observed reality: We can start
from a comprehensive whole and break it down to its particulars
or we can start with the particulars and build towards a
comprehensive whole. In other words, we can go from the general-
to=specific or from the specific~to-general. A little reflection
here reveals that deduction is related to proceeding from the
general=to-specific while induction is related to proceeding
from the specific-to—general. In following this line of thought
can we think of other activities that are related to these two
opposing ideas? Is not analysis related to proceeding from the
general—to—specific? Is not synthesis, the opposite of analysis,
related to proceeding from the specific—to—general? Putting all
this together: Can we not say that general-to-specific is related
to both deduction and analysis, while specific-to-general is
related to induction and synthesis. Now’can we think of some
examples to fit with these two opposing ideas? We need not look
far. The,Hlfferentlal}Qalculus proceeds from the generaL—to«-

i | | e puemopplicaen -
specific -- from a function to its derivative. Hence is” not the
_differential calculus related to deduction and analysis? The
integral calculus on the other hand, proceeds in the opposite
direction -- from a derlvative to the general function. Hence,

ARGL_ ??c&ﬁx ot TR L
is not the in al ‘calec 1us related to induction and synthesis?
\hen viey éd 1AER A ‘;ght w-/b= feve itl‘-ar-roprinmé to‘say.
"The~Cg@lculys 2 Prcal tool™ Otherwise we would be

7
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| 1y ?'ah,fbdi. Summing up once again we see that; general to
102 {

specific is related to deduction, analysis and differentiation.

On the other hand specific-to=general is related to induction,

synthesis and integration.

Now keeping these two opposing idea chains in mind let us
move on a somewhat different tact. Imagine, if you willja domain
(a comprehensive whole) and its constituent elements or parts.
Now, imagine another domain and its constituent parts. Once

AANL el
again, iaﬂéi\even another domain and its constituent parts.
Repeating this idea over and over again we can imagine any
number of domains and the parts corresponding to each. Naturally,
as we go through life we develop concepts of meaning(@ith
included constituents)to represent observed reality. Can we not
liken these concepts and their related constituents, that represent
observed reality, to the domains and constituents that we have
formed in our imagination? Naturally, we can. Keeping this
relationship in mind’suppose we shatter the correspondence of
each domain or concept with its constituent elements. In other
words, we imagine the existence of the parts but pretend that the
domains or concepts they were previously associated with do not
exist. Result: We have many constituents, or particulars,
swimming around in a sea of anarchy. We have uncertainty and

disorder in place of meaning and order. Further, we can see

such an unstructuring or destruction of many domains -- to break

A "
is related to Reduction, KAnalysis and Bifferentiation. We call

d

o
this kind of unstructuring a Restructive BDeduction.

the correspondence of each with its r?jPective constituents --




Faced with such disorder or chaos, how can we reconstruct
order and meaning? Going back to the idea chain of specific-to-
general, induction, synthesis and integration the thought occurs
that a new domain or concept can be formed if we can find some
common qualities, attributes, or operations among some or many of
these constituents swimming in this sea of anarchy. Through such
connecting threads of meaning we synthesize constituents from,
hence across, the domains we have just shattered. Linking
particulars together in this manner we can form a new domain or
concept -- providing, of course, we do not inadvertently use only
those "bits and pieces" in the same arrangement that we associated

with one of the domains purged from our imagination. Clearly,
Gemi gl
such a synthesis would indicate we have%&ndateg&something new

and different from what previously existed. Going back to our
idea chain, it follows that creativity is related to induction

)
synthesisx and integration since we proceeded from unstructured

bits and pieces to a new general structure or concept. We call

such action a creative or constructive induction. It is important

to note that the crucial or key step that permits this creative

o~
induction is the sepgration of the particulars from their

o o

previous domains by the Restructive Meduction. Without this

unstructuring the creation of a new structure cannot proceed --

since the bits and pieces are still tied together as meaning

within unchallenged domains or concepts. oy augzi
Recalling that we use concepts or mental patterns to-dééz;é%e

reality it follows that the unstructuring and restructuring just

shown reveals a way for changing our perception of reality.

Naturally, such a notion implies that the emerging pattern of
5
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ideas and interactions must be 1nternaikcon51stent and mateh-up-
with reality. To check or verify internal consistency we try
logically to see if we can find our way back to the original
constituents that were used in the creative or constructive
induction., If we cannot reverse directions the ideas and inter-
actions do not go together in this way without contradiction .
Hence, they are not internally consistent. However, this does
not necessarily mean we reject and throw away the entire
structure. Instead, we should attempt to identify those ideas
(particulars) and interactions that seem to hold together in a
coherent pattern of activity as distinguished from those ideas
that do not seem to fit in. In performing this task we check
for reversibility as well as check to see which ideas and inter-
actions match up with our observations of reality. Using those
ideas and interactions that pass this test together with any new
( et il d et YA fe Luwelizng

ea%«or other promising ideas that popped out of the original
Bestructive Peduction we again attempt to find some common
AL Pcmﬁdt?
qualities, attributes, or operations to_reereate the concept .-

I Cred Al pneil) Coec it
Also once again we perform the check for reversibility and match-

up with reality. Over and over again this cycle of Destruction

and Creation is repeated until we demonstrate internal consis-
'n':;:t‘zﬁk- WA
tency and v

A CA€4“¢H
When this orderly (and pleasant) state is reached the

with reality.
concept becomes a coherent pattern of ideas and intractions
that can be used to describe some aspect of observed reality.
As a consequence, there is little, or no, further appeal to

6




alternative ideas and interactions in an effort to either expand,

complete or modify the concept. Instead, the effort is turned

inward towardgﬂﬁgﬁ#dhﬁ&ﬂgw&dﬁ‘fine tuning the ideas and inter-

el fy»?f ere @
actions in order to improve generality and produce a ~finee=srain

match of(fiiiitilzith?ihe counceptual pattern? Toward this end,

- 1 _/— — [ i "
the concept -- and its internal workings -- is tested and compared
against observed phenomena over and over again in many different
and subtle ways. Such a repeated and an inward oriented effort
to explain increasingly more subtle aspects of reality suggests
the disturbing idea that perhaps, at some point, ambiguities,
uncertainties, anomalies, or apparent inconsistencies may emerge
to stifle a more general and precise match-up of concept with
observed reality. Why do we suspect this?

On one hand, we realize that facts, perceptions, ideas,
impressions, interactions, etc. separated from previous
observations and thought patterns have been linked together to._.

AL D
create a new conceptual pattern. On the other hand, we eu£$i¢
that refined observations now underway will evenﬁfally exhibit
either more or a different kind of precision and subtlety than
the previous observationg and thought patterns. Clearlzjany
anticipated difference, or differences, suggest we should

NN er&xx Lol [4’
expect a mismatch between the observationsand the condept
“TALAL A N
description of -that observationSh To assume otherwise would be
tantamount to admitting that previous constituents and inter-
actions would produce the same synthesis as any newer constituents

and interactions that exhibit either more or a different kind of

(]
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precision and subtlety. This would be like admitting(izﬁzk To

avoid such a discomforting position implies that we should

anticipate a mismatch between phenomena observation and concept
description of that observation. Such a notion is not new and

is indicated by the discoveries of Kurt Ggael and Werner Heisen-

berg.

mathematics within a single system of logic>\ e accomplished

this by proving, first, that any consistent system - that dincludes

the arithmetic of whole numbers - is incomplete. In other words,

there are true statements or concepts within the system that

cannot be deduced from the postulates that make-up the system.

Next, he proved even though such a system is consistent its

consistency cannot be determined within the system.

Such a result does not imply that it is impossible to
demonstrate the consistency of a system. It only means that
such a proof cannot be accomplished inside the system. As a
matter of fact, since dghel, Gehard Gentzen and others have

shown that a consistency proof of arithmetric can be found

2f
by appealing to systems outside that arithmetic. Thustodel's

AR Lt
proof indirectly shOWS)( Eeat in order to determine the

consistency of any new system we must construct or uncover
another system beyond it. Over and over this cycle must be
repeated to demonstrate the consistency of more and more

elaborate systems.

J«.x(( VA (—C Zl :tfbd/éritt«l-( LA Z ?
In 1931 Kurt G8dé1 created a £tir in the World of Mathematics

and 1pgic when he demonstrated that it was imp057ib1e to embrace
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Keeping this process in mind let Zs see how Godel's results
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impact the effort to improve the mate of concept with

[ il
AL
observed reality. To do this we -must consider two kinds of

consistency: The consistency of the concept and the consistenc
Mi, VV\JZ{?‘A,{J«?-"‘ fi ,‘F'?Cl [»i y &

of -match-up between observed reality and concept descriptim}4 n

this sense, if we assume ~-- as a result of previous Destructive
4 < 1
Beduction and &reative @gnduction efforts -- that we have a

vl
consistent concept and a consistent ma%eh—qéijwe should see no
differences between observation and concept description. Yet,
as we have seen)on o?sﬁﬁa?d4ye use observations to shape or
arr LAy o

formulate a concept}/\ﬂh&the other hand, we use a concept to
shape the nature of future inquiries or observations of reality.
Back and forth, over and over again, we use observations to
sharpen a concept and a concept to sharpen observations. Under
these circumstances, a concept must be incomplete since we
depend upon an ever-changing array of observations to shape or
formulate it. Likewisgjour observations of reality must be
incomplete since we depend upon a changing concept to shape or
formulate the ﬁéture of new inquiries and observations. There-
fore, when we probe,back and forth with more precision and
subtlety, we must admit that we have differegces between
observation and concept description;henc%;ézghot determine the
consistency of the system - in terms of its concept, and match-
up with observed reality.

Furthermore, the consistency cannot be determined even when
the precision and subtlety of observed phenomena approache;?the
precision and subtlety of the observer -- who is employing the

ideas and interactions that play together in the conceptual

9



pattern. This aspect of consistency is accounted for not only
b&rdgdel's Proof but also by the Heisenberg Uncertainty or
IndetermﬁpancyﬂPrln01p1i.J ((
PANLAAAAS D pt s

L'Tﬁé Indetermf/éncy Prf/c1p1e uncovered by Werner Heisenberg
in 1927 showed that one could not simultaneously fix or deszfjne
precisely the velocity and position of a particle or body.ll 1
Specifically he showed, due to the presence and influence of an
observer, that the product of the velocity and position
uncertainities, is equal to or greater than a small number
(Planck's Constant) divided by the mass of the particle or
body being investigated. In other words:

AV ¢ Ay = iﬁ/yv1
where A/ is velocity uncertainty
43q1is position uncertainty
and M/ﬂqis Planck's constant (h) divided by observed mass (m).
Examination of Heisenberg's Principle reveals that as mass

becomes exceedingly small the uncertainty, or indeterminancy
becomes exceedingly large. Now -- in accordance with this
relation -- when the precision, or mass, of phenomena being
observed, is little, or no different than the precision, or mass,
of the observing phenomena the uncertainty values become as large,
or larger, than the velocity and size frame-of-reference associated
with the bodies being observed. In this environment, the
character or nature of the observer is little, or nq’different
than the character or nature of the phenomena.being observed. In
essence, then, when the observer and observed become essentially
one and the sam%’the uncertainty values hide or mask phenomena

behavior; or put another wax,the observer perceives uncertain
10




or erratic behavior that bounces all over in accordance with the

indeterminancy relation. Under these circumstanceg)the uncertainty

values represent the inability to determine the character or

nature (consistency) of a system within itself. On the other

hand, if the precision and subtlety of the observed phenomena

is much less than the precision and subtlety of the observing
phenomena the uncertainty values become much smaller than the
velocity and size values of the bodies being observed. Under these
circumstances, the character or nature of a system can be determined-
although not exactly - since the uncertainty values do not hide or
mask observed phenomena behavior nor indicate significant erratic

behavior. ! Al
Ay /xx(.( CV%

Keeping in mind, that the Heisenberg Principle implicity -
457-"1* ““‘l‘ (l

depends upon the - presence and influence of an observer,
we can now see -- as revealed by the two examples just cited --
that the magnitude of the uncertainty values represent the degree
of intrusion by the observer upon the observed. When intrusion is
total (that is, when the character or nature of the observer and
observed become essentially the same) the uncertainty values
indicate erratic behavior. When intrusion is low the uncertainty
values do not hide or mask observed phenomena behavior, nor indicate
significant erratic behavior. In other words, the uncertainty
values not only represent the degree of intrusion by the observer
upon the observed but also the degree of confusion and disorder
percelved by that observer,.

E’r"‘i'f"’l «LW( L\* (m*z’( LL‘“V‘/ ﬂw“‘*‘( ’mdﬂﬂ(ﬂ

Confusion and dlsorder are so related to the notion of

VY
Entropy and the Second Law of Thermodynamics. ntropy is a

11




concept that represents the capacity for taking purposeful
action and the degree of confusion and disorder associated with
any physical or information activity. High entropy implies a
low capacity for taking purposeful action or a high degree of
confusion and disorder. Low entropy implies just the opposite.
Viewed in this context, the Second Law of Thermodynamics states
that all observed natural processes generate entropy. From this
law it follows that entropy must increase in any closerystem -
or, for that matter, in any system that cannot communicate in an
ordered fashion with other systems or environments external to
itselﬂ‘ Accordingly, anytime we attempt to take purposeful action

e - T

inside such a system ¥ a concept and its match-up with reality X

kst

we mizst anticipate an increase in entropy hence an increase in

confusion and disorder. Naturally, this means we cannot

determine the character or nature (consistency) of such a system

’
within itself, since the system is moving irreversibly toward a

higher, yet unknown, state of confusion and disorder.
‘}?_ﬁ;( ‘,{‘—“i‘\ aLA, n”“f(’( {i&' AL

What an 1nterest1ng outcome! According to Godel we cannot-
in general-determine the consistency of an abstract system within
itself. According to Heisenberg and the Second Law of Thermo-
dynamics any attempt to do so in the real world will expose
uncertainty and generate disorder. Taken together these three
notions support the idea thzt any inward oriented and continued

’Y\’“"?’— WA

effort to improve the m&%ch%upfof concept with observed reality
will only increase the degree of mismatch. Naturally, in this
environment, uncertainty and dlsifder will 1ncrease, as previously

—l/bz:

indicated by the Heisenberg-Bheee%axnﬁnyrf/c1ple and the Second

i e i A A

12




Law of Thermodynamics respectively. Put another way, we can
expect unexplained and disturbing ambiguities, uncertainties,
anomalies, or apparent inconsistencies to emerge more and more

often., Furthermore, unless some kind of relief is available,

we can expect {hé confusion]int(ﬁ(’s;drﬁe%fto increase until
%Eégég;€éé§3;pproaches chaos ;;;death.

Fortunately, there is a way out. Remember, as previously
shown, we can forge a ney concept by applying thei&?structive
,M@duction andjéfeativej;ﬁduction mental operations. Also,
remember,in order to perform these dialectic mental operations
we must first shatter the rigid conceptual pattern,or patterns
firmly established in our mind. (This should not be too difficult
since the rising confusion and disorder is already helping us to
undermine any patterns). Next, we must find some common qualities,

percepliona
attributes or operations to link isolated factsa\ideas, impressions,
ﬂﬁ“&ﬁﬂiobservations, etc. together as )(possible conceptsto represent
the real world. Finally, we must repeat this unstructuring and
,-,.M,“t?:&u/}
restructuring until we develop a concept that begins to-meseh=up
with reality. By doing this - in accordance with Gghel, Heisen-
berg and the Second Law of Thermodynamics - we find that the
uncertainty and disorder generated by an inward oriented system
talking to itself can be offset by going outside and creating a 6
new system. Simply stated, uncertainty and related disorde;%;;’ %
diminished by the direct artifice of creating a higher and?ﬁf
broader more general concept to represent reality.

However, once again, when we begin to turn inward and use

the new concept -~ within its own;graﬁewofk of ideas and inter-

actions - to produce a finer grain match with observed reality

13



m,j(x /1 L }A”
we note that the new concept and its mabteh=up with observed
reality begins to self destruct just as before. Accordingly,
the dialectic cycle of destruction and creation begins to repeat
itself once again. In other words, as suggested by Ggoel's Proof
of Incompleteness we imply that the process of Structure,
Unstructure, Restructure, Unstructure, Restructure is-repeated
endlessly in moving to higher and broader levels of elaboration.
In this unfolding dram%)the alternating cycle of entropy increasqg
toward more and more disorder and the entropy decrease toward more
and more order appears to be one part of a control mechanism
that literally seems to drive and regulate this alternating cycle
of:§;struction and;éreation toward higher and broader levels of
elaboration. ; ¢
. A

Now)in relating this &@ductiveﬁ&nductive activity to the
basic goal discussed in the beginning, I believe we have uncovered
gg:rDialectic Engine that permits the construction of feedback
decision models needed by individuals and societies for determing
and monitering actions in an effort to improve their capacity for

independent action., Furthermore, since this engine is directed

toward satisfying this basic aim or goal, it follows that t?e
2. /',,( T

E%rge/zgxz lackK Q@xe&iagiywmmk‘e’ibh1pg,ﬁ;§lgoal /prears to be
ﬂ'da‘

the other side of a control mechanism that seems to adme=isoth

drive and regulate the alternating cycle of destruction aog

E0n-
creation toward h1gher and broader levels of elaboratessn. In

o reirnlaat R
this context when acting wi h1n a closed system the goal seeking
effort of individuals and societies to improve their capacity

for independent action tends to produce disorder towards randomness

14




and death. On the other hand, as already shown, the increasing
disorder generated by the increasing mismatch of the system
concept with observed reality opens p(.or unstructures the
system. As the unstructuring or, as we call it, the destructive

deduction unfolds it shifts toward a creative induction to stop
M"(’( »(}\4{' <L AR LF v
the trend toward disorderato satlsfy a goal oriented effert for
P(‘L,q.‘vft’?,(t d_‘ Z‘tt AR
increased order. Hemee, an entropy 1ncreasel?n«azﬁ%bse&zkystem

«As effset by theaimpyeved possibirititd dllso offered by this—
‘Qnﬁtﬁﬁyfaecre€Sﬁ,mhﬁéhj ermitsboth the destruction or

ac A e
unstructuring of Ekg @kd‘system and the creation of a new system
to nullify the march toward randomness and death. ’,/
Mﬂ,u{tﬂ(‘ L..,,xﬁz ha ,gidf“t( Loty /3& 'La""‘“‘p"’éﬁ i i &

Taken together the entropy notioqA?nd the basic goal of
individuals and societies seem to work in dialectic harmony
beowsisd driving and regulating the destructive/creative, or
deductive/inductive, action - that we have described herein as
a dialectic engine. The result is a changing and expanding
universe of mental concepts matched to a changing and expanding
universe of observed reality. As indicated earlier these mental
concepts are employed as decision models by individuals and
societies for determing and monitoring actions needed to cope

%

with their environment - o€4improve their capacity for independent

action.
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