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RBETRACT

This paper attempts to provide in-
creased representational power for
gpecialists in order to clarify and lay-
bare perktinont issues regacding the
question "Schizophrenia?®” A ropresens
tation of the empirical logic observed
in schizephrenic cognition in ponstruc=
ted., TPertinent gqualitative aspects of
the sesi-classical logies of Fuzzy Set
Theory and The Laws of Form arc briefly
reviewed, A synthesis into Quantum
Logic is motivated end described with
distinguishing features of the improved
representation being developed and dis-
cussed at an lntwitive and concoptual
level., We show that the resulting mo-
del provides o unified characterization
of the phonosienon of schlzophrenia em=
bodying soveral "competing® schools of
thought (for exanple, the Von Domarus/
Arieti Principle; the Bateson, et ol,
bouble-Bind Thoory; Hatte-Dlanco’s
Frinciple of By=metbry).

I. INTRODUCTION '

Body and soul are not two dif-
ferent thilngs, but enly two dif-
ferent ways of percociving tho
gam= thinz. Simlliarly. physics
and peychelogy are only different
attempts Lo link our expericnces
togother by way of systematic
thought.

A. Einstein (L9937}

Questions abouk schirophrenia have

been the subjoct of econcidarable coatro-
versy (Arieti, 1%60, 1967:297, LUT4:57-
101, 300; HBateson &t al., 1%56:15=5:
Watzlawick, 1963:129; Williams, 1964}.

The nunerous dofinitlons of schizophronic
behaviar and the many thoories of cchizo—
shrenia arc ofken tulen as being inegoiva-
it fs
gven auzerted by somo that schivophrenia is
mytkology, and & labellieng wnrolated Eﬂ amny
=re,
we will Joolh st theeries of schiTophrenia
that Ereat Lt as a disorder in logie. 1t

ent or a5 bzing mutually excluvsivo.

elearly distinguisiable phenemencn.

is:, perhaps, wnnecessarcy to attempt to de=
cide who, amongst the definers and theor=
ists, is right and who 18 wWrong. Indeed,
such decisions do nok lie within the spec-
ifie competence of the authors. However,
by introducing a formal theory which spane
[embodies) the explanations of schizo-
phrenis that have Leoan given, #& unlfied
intoyration of thesp concepls is possible.
We shall present a preliminary attempt at
such a logical characterization in this
PAPELK .

In the modaling of schizophrenia
{oehina, 1978, 1%79) whick Followe, we uge
a wall-defined methadolagy [MeoGoweran,
1979} + Section 1I countains a review of
standard models of schizophrenia with
arsaciated cmpirical support for.each view
point. Formal representations, which we
consider rolevant to & more general and
encompaseing model of echizophrenic bes=
havior, are discussed in Section ITI.
Theee are the semi-glassical legics of
Fuzzy Set Theory eamd The Laws of Form, and
Quartum Logic. In Sectien IV, Gerulns
Stupldity Legic (65L}1 is presented in a
developnental context a8 a synthesis of
Fuzzy 581 Thaory and The Laws of Form inte
Quantis Loglic. We demonstrate pertinent
conceptual notiong of GSL, and show that
the modegls of Egoction 11 ave cpannsd kv it,
theough thoe wie of poemples and $2)JuEira-
tions. We conclude in Section W with a
surmary of the major points presented in
the paper and suogestions feward empirical
regolution of the question "Schizophrenia?"

¥e balisve that we have uncovered an
emplerical crlterion for distinguishing the
guostion "Schizoohreniae?", whether or not
there 18 such a phonomencn, and s frame-
work far cuploring it in thie papes. Thus,
vet hopa L will provide mativatian ani re-
prescentatlenal toosln, for those whone idess
and thecries have been addrezsed, in order
to facilitate Lhelr working together in a
mare echzrent fashion, teeating the procoss
of medeling schizophrenia as a task in which
cavh hos a mektually contributing rola and
not B Beendigly conkridictory or appasing
one .



SECTION II

What Ls schizophreniay Gome puggest
that it is merely & label for many kinds of
unrelated and abnormal behavior. Others go
ap far as to assart that such labeling is
pubstantively no more than a socio-politi=
cal act, While we appreciate the senti-
mants behind such pointe of view in this
paper, we take the position that schizo-
phrenia is a major mental disorder which
can be and 1s routinely (although perhaps
not always appropriately) diagnosed. AL=
though one might well be more interested
in the eticlogy of schizophrenia than in @
coherent description of the diseass symp=
tomology, the latter must precede the for-
mer. We phall mot emphasize here the
guestion of the intensity of the symptoms
mor attempt to define the point at which
"deviant” behavior indicates a mental or
perceptual disorder. Howewver, an emplri-
cally verifiable eriterion exploring these
igpwes 1s offered in Section ¥. In this

: All men are mortal.

m

i ESccrates is a man.
Thus:

Socrates is mortal.

A: I (the paleologician} am
a virgin.

Bt WVirgin Mary was a wirgin.

Thus: I [(the paleclogician) am
the Virgin Hary.

Figure l:

saction we axanine some descriptive repra=
sentations (caricaturizations) of schizo-
phrenia in the hops of finding a maans of
later encompassing all of them within GEL,
An unbissed nethodology will demand that
the formal aspects of the representations
addressed here be freed from the interpre-
taticns given to chem. Before that goal
is achisved we will briefly examinea threes
major points of view, presenting some of
the evidence for each of thenm.

Silvano Arigti (1948, 1960, 1967,
1974) has extended and slaborated upon the
basie hypothesis of Von Domarus [1544)
that schizophrenic behavior ig characker=
ized by a specialized way of thinking.
Under extreme Btress, the schizophrenic
regresses to & less advanced lewvel of per-
sonality integration which entalle the Von
Domarus principled, Ven Demarus (1944:
111} or Arietd (196T7:108-112, IT4=277]
might have drawn the following distinction
betweean “normal thinking" and "schizo-
phrenic thinking® thus: Whereas “normal
thought processps" accept idenkity only on
the bagis of identical subjects or wholes,

the *schizophrenic thought processes®™ are
characterized by their acceptance of
identity on the basis of an ldentical pre-
dicate or part in common. This "identifi-
cation of predicetes® leads to a failure
to distinguish the class or aggregate

from its parts. In the "normal mode” the
notion of class and inclusion of classes
is all important.

The Von Domarus principle is a parti-
gular kind of syllogism which is consider-
ed to be invalid.? AS an example used by
Arieti, consider a echizophrenic patient
who concludes "She is the Virgin Maey®
baged upon thinking "The Virgin Mary was a
virgin" and "Ehe iz a wirgin." The argu-
ment may be compared to the usual syllo-
gistiec reasoning (Mode of Barbara)? which
would claim "He is a man; ALl men are
mortaly; therefors, He is a mortal ™
hdapting Von Domarus® pictorial represen=
tatien to our examples, one would have
Figqure 1.

The major premise contains the minor.
Hode of Barbara

@

The intersection is the identified
predicate virgin.

Schitophrenic (paleologic) Cegnition

Iliustration of "nomal® legic w#&. Von Demarus logic.

Batessn, et al. {19560, among others,
{Haley, 1963; Watzlawick, et al., 1967,
1974;: Sluzki ¢ Ransom, 1976), pioneered
a "corpeting® scheocl of thought on the
nature of schizophrenia, which sugoests
that irresalvable seqguences of experiences
[raferred to as "double-binds"™) are Fa-
sponsible for the inner conflicts of
logieal typing inm schizophrenia. The
double bind is essentially a “"lose-loge”
situation. There are punishments far both
accurate and lnaccurate discriminations of
self-invalidating behavior which is incon-
grugnt between different leweles of lnqical
abstraction or aggragation. A “"choice™ is
posed to the “wictim® which is no choice
and the ¥iotim must choose. The victim
muat ba =m0 dependent upon thae persocn oar
situation posing the double bind that he
can neither ignore nor fail to respond ko
the injuntticon. iThis generally invoalves
questions of power and the surviwval of
physical or perscnal integrity.) Consider,
as an example, the following interaction
desoribed by Laing (1965:205):



MOTHER: I doa*t blame you for talk-
ing that way. I know you don't really
mean ik,

DRUGHTER: But I do mean it.

MOTHER: How, dear, I know you don't.
You can't help yourself.

DAUGHTER: I can help myself.

MOTHEE: He, dear, I kmow you can't
becadse you're ill. If I though for a mo=-
ment you weren't ill, I would be furicus
with you.

To obey is to disobey-=--to discbey is
to obey. Ho matter what the response, the
child must lose in this paradoxical situa-
tien3d. hocording to Bateson. et al.. the
schizophrenic comes to expect double bBinds
and to see the world in terms of them az a
means of coping., Feeling conkinually
threatened, the schizophrenic comes, mot to
«deny what he says, but to "deny it in such
g way that his denial is denied® (Haley,
1963:92) . He engages in "flip-flop" be=
haviors, choosing first one side of the
paradex and then the other; thereby abdi-
cating responsibility for either.

Matte Blapnca [1%5%a, 1959L, 1%75)
postulates that schizophrenic behavior
follows laws of a loglic which are differ=
ent from Aristotelian legic. There are
two basic axioms to his characterization
of the unconscicus (system Uosl of which,
he apserts, that schizophrenic thinking L=
anly an application: {1} the principle of

generalization, and {3) Ekhe principle orf
& EEY . According to Eha principle of
qeneral!;a:iﬂn, all thirgs are members of
clasees and every class &8 a subclass of a
gtill more gensral class. Thie reaults in
& hierarchy of clazses. The principle of
symretey implies that all relations are
eymmetrical; thus, the cenverse of an as-
eymetric relation would be ereated as
equivalent to that relation. The notion of
egquivalence is derived from that of a sym-
matrical relation, as distinguished from
that of eguality which ie derived from an
asgymetrical relation. Confused use of
these terms throwgh the pringciple of sym-
metry results In the inability to maintain
consistent hierarchical ordering. In th=
words of MHiller, et al. (1950}, "A plan is=s
any hisrarchical process in the organism
that can contrel the order in which a seg-
upnce of operations is to be performed.”
Thus, application of the principle of sym—
me L ry ragults in a diminished ability to
plan and a corresponding loss of control.

Thase principles are interspersed with
mommal manifestakions, necessitating a
sort of "double-bookkeeping” by the schizo-
phrenic patient. Matte Blance [1959b:83)
concludes that for the schizophrenic, as a
result of such thinkimg: (1] there is no
puccession and, thus, no time;: (2] the
part is identical to the whele; (3) the
members of the class are identicalp [dh

there i mo contiguity and no spaco, as we
kpow it, due to lack of spacial ordering
(in particular, Matte Blanco, 1975:13],

" .sthe unconscicus doas net kmow 'inside'

cor 'oputside' and does mot know objecks.®)j

and [5) a statement is egual to its con-
varse. rFor example (Hatte Blanco, 1975:
38) esnsider the patient who employs the
relation "the body is part of the armm as
though identical to its converse relation
"the arm is part of the body™ in reaching
conclusions.

There are numerous disagroemaents and
discussions in the literature concerning
which of ehege modsls is the cozrect re-
presentation of schizephrenic behavior.
¥We Fuggest that each is cEsentially corract
and can be viewed in terms of a single
model .

FECTION IIT

In this section we will describs the
eggentials of three formalisms which are
relevant to the development of a more
encompassing model of schizophrenis be-
havior. Each of these formalisms are pre=-
gented as a variant leogis, altheough it
should be noted that there are eguivalent
rapresentations in lettice theory, group
eheory, algebra, and geometrcy. In general,
g8 logical caleulus consists of a set of
symbols representing propositliona, one er
more oparations, and the lawa which tha
legic obeys. The usual symbollc logic
consists of propositionsy. the eperations
of negaticn, conjunction, and disjunction;
identity, idempotency, and the laws of
associativity, commutivity, and diskribu=-
tivity. In addition to these laws, there
A= a truth valuatlon function; which
assigns to any proposition the values 0 or
1, depending on whother that proposition
is invalid or walld, respectiwely. Wa
wish to esphasise that the usual symbolic
logic is only one uxnmpfﬂ ot 5-1agital
calculus., We shall consider others.

Ladeh (19365 haos introduced the come=
cept of propositions which have s degres
of truth instead of being eicher valid or
imwalid, Thus, the Eruth valuation fuenc-
tion is usually given as a cloesed, real
line interval with the ondpoints labeled
ag 0 and 1, corresponding to the classical
gtates of ahsolute invalidity {the absurd
proposition) and of abeolute validiky
(tho trivial prepeosition). In the spocial
cagd, whers the truth valuation function
ie restricted te the endpeints of the
interval, the fuzry logie goes over Lo tha
usual Aristotelian logic. The operatars
of negation, conjunction, and disjunction,
are ales dafined such that the corraspond-
irg Aristotelian limits result, In addi-
tion, it is mecessary that these opeora=
tions leave the structure or topolegy of
the interval intact. Thus, they are



closed on the open interval (0,1). If
the proposition "A and B® is formed from
the propesitions "A" and "BY, the valua-
tion of the compound proposition will be
the smaller of the two waluations. Simi-
larly, e disjunction propesition “A or
B* 15 evaluated a3 the larger of the two.
A negation is defined to complement any
proposition "AY and dencted “AL" such that
the sum of the lengths of the two walua=
tlons yields the identity valuation of ab-
solute validity. There will exist a
unigue point, called the ningga or half-
way polnt, such that: (1] the conjunctive
valuation of & proposition and ite eorres-
ponding negation will always bo smaller
than the hindge, or "not true-directed®;
{2} the disjupctive valuvation of a pro-
position er ite corresponding negation will
aslways be larger than the hindge, or
terue-directed™; (3) if a proposition has
a valuation on one side of the hindge, the
corresponding negation is wvaluated at a
point located symmetrically about the
hindge; and (4] the valuation of tho
hindge &nd the valuatlon of its negaticon
are both egual to 1/1, having their camsan
length precisely mid-way between the 0
length of abzolute invalidity and the wunit
length of absolute wvalldity. In this
gxnse, the wpper {(trve-diracted] and the
lower (ot true-directed) regions are
gualitatively different and thus separabla.

A direction of meganing is thus posited,
grdering the Tegic (Grlov,—].

Consider the statoments “Tom likes
Jane vory much” and "Tom likes Jane very,
very much.” If the validity of the firet
statement is 7/10, that of the second
might be BSl0. The correosponding nega=
tiong would then have valuves of 31/10 and
2710, respectively. The two statemants
are thus ordered with respect to each
othar, ang the aggregation of truth
values of all statements involving "like™
thus form a linear ordernd set (Stoll,
1961:45-50) with veluations as real
nufbers such that their truch valuatione
are &lways comparable, ordercd lengths,
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Figure 2:' Length of waluation of differ-
ent fuzzy hodges or guallfiers of the pro-
position "Tom likes Jane.™
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Brown {1972) chose o extand the
upual truth valuwation in & different way.
Dealing with paradoxical propositions
{Brown, 19%2:»-xi}, such as "This Btate-
mank is falae", he likens it toa the

following egquation:

ey 725

where the values 1 and =1 represent trus
and false, respoctively. In this eqguation
the choblce of either 1 or -1 for X on one
gide of the equation leads to the oppogite
value on the other side of the eguation=—
thus the repived tructh valuation oscil-
lates in time. this oQuUALiOn Ware
solyed mathematically, the solution would

be
X = 1_'..1—11 :i'
where "i* reprosents an "imagimnary™ unit

mmber (Walker, 19631:28-33), Brown's
Formalism is charackerized by a single
dafinition of distinction and two axioms
or laws.

Bickoff and won Meumann (1536} intro-
duced another variation of the standard
logic. Unlike the preceding two legics,
the guantum logic, which was formulated to
expose the leogical foundations of the
(then] now guantum theory, brought sbaut
a denial of the validicy of the distribu-
tive law (gf, Appendix).

Without entertaining tod much of the
detalls of the guantus logile {Finkelstein,
1963, 19068a, 1%:6Bk; Jawch, 1368;

Putnam, 1968; YVop Neumann, 1955:247-254),
wa will point out some of the essantial
congequences of this logic. The logie
does not treat all concepts, all propoei=
tions &S compatibie. Vo5 Ehe oroor of
concepts 1n & proposition is important.
This means that the conceopts are coupled
in seme way. Consider, for example, the
propositions "Do you like me?® and "Do you
love me?* The order in which ane aske
these guestlions and experiences the situ=
ational frame will often change tha answers
eng gets; since ope cefpangs can reskrict
the availability of possible enswers to
the sther. Each imparts a certain psycho-
logicel =et toa the ifndividual being gues-
EiEEEHT ““Love" and "like™ are incompatible
in this Fonsa. William James noted this
complementarity of paycnelegical concnpts
as early ms 18%0 (Holton, 1573:140-142).
Although guantum logic was introduced to
account for the logic of empirical guanbum
mechanice, it is applicable in some form
to many empirical systems.

SECTION IV

In this section we present & repres=
santaticn or formalism which mncompasses
the essential aspects of the formalisms
reviawed in the previous section. Althouch
our application and results may be new.
this is pesentisally not & new formalien,
and we attenpt to draw upon histerical use
of the formalism for clarity. The for-
malism ifs than partially interpreted to
yield a modol of some aspests of schizo-
phrenia, with the hope that a complete
model i% inherent within the G5L formalism.

,l':f.l



In partlcular, we interpret GSL insocfar as
it is relevant to a synthesis of the nodals
presented in Section IX.

Consider the incomplete progressaion
of classical |Aristotelian) logic through
the deviant logics of fuzzy set theory,
lewe of form, and guantum leogie. Classi-
cal logic starts with a two-walued truth
g2t which fuzzy logic extends to a line-
interval with the two veluss of classical
logic as gnd points. The laws of form in-
corporates paradoxical statements by

‘allowing a four=valued truth set and

guantum logic treats the two-valued truth
et wia different laws of aggregation
{S5ee Figure 3}.

I #1 I
P
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Figure 3: Claseical and semi-classical
logics.

We seck & coherent unification of
this progression. First consider the
egquetion of paradex introduced by Brown
(which lgd t& the introductlonm of 4 as an
additional truth value} in the light of
fuzzy logic. Let us perform a one-to-one
substitution by using the real line inter=
val (=1; 1} dinstead of the usual (0,1).
In this way, the endpoints correspond to
the two real truth values given by Brown.
The point zero on this new interval cor-
responds to the Fuzegy logle hindge (1/3).
We then treat the eguation of pirgdqx as
though it were a gut:ix egquatiom.

= =1

In this way tha solutions of the eguation
become so-called "cigenvalues™ or charac-
taristic walues and represont the chssrv=
akle gquantities of the system. A::urﬂigg
to Brown these wvalues aro 1, -1, and i.
Howewer, it i8 easy to show that the exls-
tence of an eigenvalue i implies the exis-
tence of an eigenvalue -i (Goldstein, 1950:
123). In this way we are led to a more
camprehensive interpretation af th= para=
dox. This formalism iF also consistent
with guantus legic., Order dspendance 15 a
well=known pfoperty of matrix cperatioas.
Empirically this implies an incompatibi-
bility of the chservables which the non=
comruting matrices represent.

The matrix formulation is extromely
ugaful imn exploring the various properties
of ehis representation. The kruth tables
for the logyic operations of conjunction
and disjunctiosn, etc., may bo treated as
2 % 2 matrices. Solving Brown's ansats by
means of 2 ¥ 2 matrices leads to Ehree
possible solutions; each af which is emp=
irically dnterestino. Theo first solution
ig judt the identicy multiplied by 41,

The =s=econd =Eiut1nn ig more interesting.
This is just Hamilton's guaternions. Pure
quaternions are effectively three dimen-

gional rotations with the propecties of ij
that is, they gencrcate a rotation result-
ing in a final state which fs8 erthogonal
o the initial gtate {(Walker, 1%63; Misnerz,
et al., 1970:1135-1141)8 Pauli introduced
gomething akin to the guaternions in
matrix form. In this ferm they are rofer=-
red to as 6pln matrices or bi-spinors. Bi=-
Epinsrs can be thought of as operators on
a spaceé OF statc expressed as a splnar.
Epinors are unobpervable but necessarcy
parts of the formalism of guantum mechan=
ics. 2 (They underlie
the Pauli Exclusisn Principle which gives
rise to matterc's chemical struckure).

This formalism allows us to represent an
observation as a real magnitude and its
negatlon as an imaginary magnitude, each
at right angles to the other (i.&. orth=
ogonall .

ReEpL
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Figure 4: HReal and imagipary truth.

The third seolution is the so-called
Time=Reverpal Operator (Wigner, 19581,
The Time-Revereal Operator is a epecial
reflection which includes complex con-
Jugation (i.m, it is antilinear). By
time we mean that which parameterizes and
defines an ordering of the ceusal struct-
wre. The Eormalism presented so far is
thus rich and allews full interpretation
in terms of a varimtion of the usual
Aristotelian locic.

Consider as a partial interpretacion
of the formaliem ite correspendence to
the notion of concepts. Following Brown
we treaak the process of distinctions as
fundamentel to concept formation. That is,
a concept is formed in diarinction tbo
thnn& th;ng: which }t 18 not. The concept

of “like", for exsmple, may be usad only
by distinguishing things *liked® from
things "not liked." For esach such
instance, the degree to which the thing

is distinguished as "liked" is represented
by & length which i8 @ portion of the line
sogmant with endsoints L and 0. (This can
be chbtained frem Drown by returning the
hindge {cf. fuzzy sets) to 172 and norm-
dlizationl. The total length of the seg-
ment must be conserved. We say that the
portion not distinguished represents the
complement —— that which is "not likod."
This porticn of the segment becomes ortho-
gonal and thus bent by 90 degrees with
respect to the distinguished part. Speci-
fic examples mav bo ordered with respect
to each other, (Flgure S5a):




{a} ik

Figure 5: Ordered aggregation: (a) withouwt !
phase; (b) with phase, &8 in Pigure 6.

The aggregate of all things liked in
this sonse forms what we mean by the con=
cept of ®"like.® The process of non-dis-
tinguished or non-digcriminated aggrega=
tion introduces a randem relative phase
between the speclifiec distinguished
members of the aggregate. The direction
of the phase encodes the direction of
meaning. Thiz means that the parts not
distinguished are unobservable in the
aggregate. Thus each member of the eggre-
gate is eguivalent to & spinor. We postu-
late that concepts behave a& spinors

(Figure &):
5 \5 <z

Filgure 6r Alternative phage directions.

The time-reversal operator, &8 we
ptated earlisr, impliaes the ralative order

reversal of the logical implication. This
notion has direct conssguences with
regard to the Yon Domares principle. Con=

plder a So-called Hasse diagram (Licher &
Lieber, 1959) of the propositions "I am a
wirgin® and The Virgin Mary is a wirgin."
{(Figure T}

Figure 71 Hasse diagram,

The structure of the diagram fs inter-
prated by =aying that elements below apd
connected imply everything abowe. Thus
the existence of "I" and of "Virgin Hary™
imply the existence of “*Virgins." Tha
time reversal eperator lndicates kthat the
direction of implication will be flipped.
[Figurae #):

ki : Wingun
;I & .
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Figure B:

Implication reversal,

Thus, under the operaticn of the time=
reversal operator, both "I® and *"Virgin
Hary® imply *Wirgin® at the class mambar=
ship level of abctraction. This aslution
te the paradox can enly cocur if the non-

distinguished aggregate (the Epnl.ng whigh
is & higher lewel of abstraction) is
formed inappropristely, namely, if the
span ig formed from members of classes

and from classes without regard for the
differsnce. Hormally, the difference
between a clams and its member is a strong
injunction against swch an inappropriate
epan. Two concepts are at the same level
of hiprarchical distinction only if either,
but Aot beth, cculd answer a guestion., In
ehort, the assymmetrie implication is
treated as a symmetric relation and the
causal direction is not discriminated.
(Figure 9):

Figure %: Hierarchical agogregation.

If we consider this interpretation
from an experientizl point of view, we
gre led to a description of the double
bind. The paradox matrixz egquation has two
states in a complex space as solutions.
These solutions are conjugates or complex
complenants of sach other, [e.g. £ and 2.} .
(Figure 10]:

z=

=L

Figure 10: Conjugate solutions.

Paradoxical states result in concepts
being treated as real instead of complex.
Dut this ig imnappropriate eince the eor
rect solution to the paracox is in complex
cpace. A non-distinguizhecd gtate such as
"Wirgin" is forcibly selected, reducing
the class o an uvhngpecified member.

Being forced to chogse between z and T
and yet being in a state whieh i neither,
£ and 24 are chosen with egual probability.
{Figure 11):

e corresponds
Lo
b @D @D

Pigure Ll: Peducing the class to the
membar, (This corresponds ko equating a
rlane with a lina.}




The true ectual experience is & third
state, which must exist if no distinction
is drawnm between = and z. , having a com=-
¥a:znt in either but lying aleng neither.

e a5 a4 teeling of being torn between
two cholees neither of whish 18 compatible,
In this flip-flop condition, thers is no
net ceusal ordering, an effect noted hy
Matte-Blanco.

V. CORCLUSTONS

The model presented in the pravious
spction contains the essential aspects of
the thesries of schizophrenie logie pre=
sented by Von Domarus/Arieti, Batepson et
al., and Matte-Blanco. The reversal of
the implication relation is capahle of
yielding the identification of predicates
in the Von Domarus principle as well as
the less of bBoth spatial and temporal
ordering. G3L connects the occurrence of
the behavior obssrved by both Von Domarus
and Matte=Blanco with the cccurrgnoe of a
paradox or Bouble Bind. Thue the hhfﬂritﬁ
of Section II are seen not as compobing
schools of btheught but as different wiews
of the same process.

The formalism is not completely in-
terpreted. There is, for instance, reason
to believe that the difficulty reported by
schizophrenics is directly attributable to
a neural diserder--possibly a seansory or
perceptual problem. Such might occur
through an imappropriately fenationin
mechanism for encoding, deceding, or
filtering neural phase ocrdering informa-
tioen. This could be responsible for the
inability to form a hierarchical plan.
Further intearpretation will come with @
rore complekbe representition and with the
intersnt of those familiar with the intri-
cate behavisr of schizophreniecs. In this
endaavor, we suspect that the phenomano-
lagically distinguishable characteriatics
of antilineacity (Wigner, 1%E0) will
eventually offer important empirical
clarification and uvnderstanding of the
geestion "Echizophrenia?®

heknow ledgensntst  Many pecople have helped
to make Genuineg Stupidity Logie possible,
A partial list of the pecple who have made
extenslive contribucions includes: Harvin
Adelson, Clauds Amderson, Hewitt Crane,
Sidngy Drell, David Finkelstein, Pierre
Moyes, Karl Pribram. Lynn Segal, Richard
Steiger, John Weakland, Michaol Williams,

FOOTHROTES

l. GBL is proposed as an enmpirical lagie
of natural mind.

2. Arleti {1974: 234) states, “The
whole field of Freudian symbolism from &
formal point of view is bazed on Von
Domarus" prineiple.”

1. We note that the syllegism is con-
eidered to be associated with early dev-
elopmental thought processas both phylo-
genically and in young children, and as a
ralatively common unconsciocus error in
*normal® thinking.

4. 1t was pointed out to one of the
authors by Harvin Adeleon that the Hode of
Barbara probably derives from the follow-
ing mhpunmonic: "Bfare/bar/A" = "Bar/Blfare/
A", wherse "bar®, sic, *-", traditiomally
represents negatlens We,; thereby. have an
encoderent of our notion of legical dis-
inintoedness which provides an attractive
means for expressing the related and rela-
vant notions of compatibility and the
distributive law of logic. This is dis-
cusged in Jaush [1968: Z8) .

5. The double bind ig cloeely related to
hypnesis pxcept in the latbter wa can con=-
caive of ik as a "win—-wwin" situation. Tha
hypnotist might suggest something like:
"Would you like to go inko a trance now by
raising your lefr hand, or later when you
gtand up." Indeed, the double bind hypo-
thesis i an odtgrowth of attempting bo
understand and represent the hypnotic and
therapeutic strategies of Hilkton Ericksca
(Haley, 1973, 19561].

6. In Holsenberg's formulation of
Cuantium Hechanics he "just” took sbhearv=
ables and transitions and recast them into
matrices. MAs expressed by Born [van der
Wasrden, 12671 3I7) "... And one MOEAATE ras
I suddanly sew light: Heisenberg's aymhb=
elic multiplicacion was nothing but the
makrix ealculus, wall knows bo me since my
student deye.... I recogalzed at once its
Formal significance. It meant that the
two makrix products p3 and gp are not
ldentiecal... that motrix multiplication is
not cammutative..." From which one grasps
the fundamantal significanse of the indet=
erminacy principle.

T hetually, Brown does observa that
there are two imaginary roots, bat does not
Eully expleit this differeatistbcen, Emp-
irically, the sign of i specifics the
temporal ordering and i posits a temparal
superselection rule, which appears to be
violated in the formulations of schizo-
phrania.

8. The work of Cooper and Shepard (1978)
and Shepard {127%) indicates that interpal
representations are mentally rotated in
prder to form comparisons. In our formula-
tion, although, wo are using a complax of
Hilbert Space and rotations are called
unitary transformations, The complox
forsulation allows us to use the more
fundamantal, simply connected, ecovering
group SU(Z2,C1 instend of the traditional
crthogonal Fotation group O(3,R).

3. In quantum mechanics one treats
distinguishad observations logically dif=-



ferently than mom-distinguished ones
(Feyrman, 1%63:Ch. I; Putnam, 19%6E;
Finkelstein, 1963, 1%6Ba, L368b).

10. What we mean by empirical truth is
guite specific: (1) we agres upon & col-
lection of guestions: (2] we agree upon
criteria by which chserwvations pass the
test of the guestionz; and (3) we ask the
guestions of the cbservation set. Empiri-
cal truth is distinguished by whether or
not the answers satisfy the agres upon
criteria.
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Information Canteal

RFPERDIX

The Stern-Gerlach Experiment and the
Fracture of Classical Logic

In the early park of the century, &n
experiment was performed by Stern apd
Gorlach in which a beam of sliver atoms
carrying the spin of a single electron is
paased through an inhomooensous magnetio
figld with gradient, This exp=riment is
sufficient to derive the transformation
propectics of 1/2=integral spin matter,
fsuch &s electrons and nucleons (Feynman,
1%62: Foynman ot al., 1963:Ch.1=5]. The
bean is split into procisely two Separate
beams which are either in the direction of
the gradient of the maghetic field or
opposed to it. (This i® pot & etatlati-
cal effect and can be dano one aton at a
time, )

il LR N

3

L 1F e

Figure L3: Stern Gerlach Magnet separat-
ing the beam fnto two beams.

I'f the infitial beam was alinéd, Say,
vartically, we could call the beams Up and
Down. I we Rhould select out Up and sub-
ject thia known beam to a second Stern-
Gerlach apparatus which has its gradient

alined horizoptally, thersby allowing only



a Right or Left determination, it is

empirical tructhl0 (always the observed
casa) thati

(1) Up is true, and Up is true.

b R P - (LA
LI gy A S T ] o
{2] %E is true, and (Right or Left)
& bFue.

It is empirically false thakt:

{4) Up is true and Left is true.

The distributive law of classical
logic asserts that it is always trus that

A oand (B or €) = (A and B) or (& and C).

Upon substituting the empirical data we
find {with obvious abbreviations]

Uand (% or L} £ (U ané B} or (U and L)
T and T L F o F
B # ralse

False

We are forced to conclude from the "non=
claseical two=valuedness" that the distri-
butive law of classical logic is empirical-
1y viclated. It is repleced by the princi=-
ple of camplemsntarityr If two constructs
are not-distingdished, thece will always

be a third within the span such that naon-
distinguished aggregates of any pair wi}}
be egual to the span (Finkelsteln, 1%&61,
1968a, 19E8L].
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