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The Tale of Transjunctions

Some historical steps in the explanation and implementation of

transcontextural operations

Rudolf Kaehr Dr. phil@
ThinkArt Lab Glasgow ISSN 2041-4358

Abstract

Transjunctions had been introduced in the early 60s by the philosopher and cybernetician Gotthard Gunther at the Biological
Computer Laboratory (BCL) Urbana at Illinois in his historical research report “Cybernetic Ontology and Transjunctional
Operators”. (http://www.thinkartlab.com/pkl/archive/GUNTHER-BOOK/GUNTHER .htm)

A history of polycontextural logic has been sketched at: Place-valued Logics around Cybernetic Ontology, the BCL and AFOSR
(http://works.bepress.com/thinkartlab/16/) or at: (http://www.scribd.com/doc/18543421/Placevalued-logics-around-
CyberneticOntology-the-BCL-and-AFOSR). This paper complements the theoretical paper: "Catching Transjunctions. Steps
towards an emulation of polycontextural transjunctions in memristic systems.” at: (http://memristors.memristics.com
/Transjunctions/Catching Transjunctions.pdf))

1. History of transjunctions

1.1. Steps towards logical transjunctions

Gunther's truth table (Gunther)

morphogrammatic interpretation (Gunther)

Indexed interpretation (Kaehr)

Tableaux interpretation (Kaehr)

term interpretation (Bashford)

categorical interpretation (Pfalzgraf)

functorial interpretation (Kaehr)

memristic interpretatin (Kaehr)

1.1.1. Gunther’s truth tables

Table for transjunction, conjunction and disjunction.

(@av) 1 2 3||(@®P) 1 2 3

1 1 31 1 13 2

3 2 3 3 21

13 3 21 3
XEE2Y =[(XVVAY)WWANNIXAAYY)

Xzz2Y =X AavYl aav NN X vyay)

1.1.2. Gunther's “akward formula"

[Panvg)=N(NpyvviNg)aaa N (N pvsv Nag) ok

[pyvng)s N (Npann Ng) N (N '

[e@@@g)=lpanvg) nav Moty (o vvnp) s ok

(P BOD q) = [Ne(Nupr vov Nog) naa No (Ve p vy Nog)] anv [NoN, (W (Nop nnn M) vvw No(Na poana Nag))] - ok
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[p2BE q) =
’.\’,(N,p vy Nl ann Ny (Vs pvvv Nog)| {.L', (Nyp wvw Ng) aan Ny [Ny pvve Nog)) [N;N, (Vo [Npaan Ng)vev Ny(Ny pana .\',gm
(el (panva) (a)

But this formula is an abbreviation only. It can not be considered as a wellformed
formula. For strange reasons, this fact was never mentionad in the lilerature.

1.1.3. Reformulation of the “akward formula"

Transjunciion in monaform disjunctions only.

(P @OD g)=mm
H I(}I N, ‘ N [N, [Nl (Npvwy .'V,q:l] rvw N, [NE{N: puwv N, q}]” ‘A“ \
/ N, }' Ny |wwv ] \

/ \ R(N: N, (;‘i 1 [.'v; {:\‘l (i[M5 (Mp)]vwv N, I:!\",q:l])] vV N, [N: ([ (Mo p)] wvw [N, (Vg |]|]]):l ',"' \
N VY

[, [N, [.“a', [N (Nep vwr Ng)] vy Vo [Ny (N, pvy qu)]]] It /

1. 'Il

No| Nyjvyw ]
4| I|
|

- (N:N,{..\q[\;[J\'l[j[A'Jq.\'!,n|Jwv[N: (Ng)])] wes N,[.'\'—‘_(l.vj{g\r:p_)]vU\.‘[\'__.1.&'_‘({]]”])}”\"

(pB®® g)-—
’N] [Nﬂ [N, [N (Mo v vy Nog)] v v NN, (N, puwy N:q)]H ‘
N vwy
‘(N,NL (Nl [ [ ([ @] v e [ (W] v b [ ([, (Vo] v e [, [w,,]])]]» |
AANA

N, [Ns [Ns [N! (Nll’ vvy qu]] vvv N [Nz (N: PVYV N:‘?)]]]

N, |vvv

{N_,N, (N_ [\ [N ([, ()] v [N (Nig) D] v N [N ([N (V)] v [V (¥, q’]]]]]))

N, [Ny (Nyp vvv Nig) aan Ny (N, pyvv Noug)

Nvvv

(NQN, (M [ M (Mop aan Nyg) vwv Ny (N, pana qu]]))
(p2@®g)===( ana
f:\"z [Nl (Nypvvw Nig) san Ny(Ny puvy Ngq)]
N, |vvv

(NENL (N: [Nl (Np ann Ng)vuw Ny (N, panna N:q}])}
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[ / [ [{(%(p 22D g) 200 , (¥, (4 52D p))) \ ‘x\ \ "‘\
T o > |\ \
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[ { o |\
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e i fl | ,'\rsj AL == } ) /) )
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\‘»\ e e /,xf
\ - ¥, [p 292 4) 202 N, (N, {2 392 P\ ‘.\ /
\ || .\-',i N, |, |00 ) /
Vol N, (N, {g 200 )) g ’.f
\ /

1.1.4. Gunther’s morphogrammatic interpretation of the “akward formula"

"The precise meaning of such a statement is simple that the behavioral properties of the system in question display a
logical structure that includes rejection values. And the individual morphograms which come into play will indicate
precisely which of the three described varieties of subjective behavior we are referring to.

The introduction of the fifteen morphograms as the basic logical units of a trans-classic system of logic has
far-reaching consequences. Such units would have hardly more than decorative significance unless there exists a specific
operator able to handle them and to transform one morphogram directly into another. Negation is not capable of doing
this as long as we adhere to the classic concept of negation. It is traditionally a reversible exchange relation between two
values. It follows that by negating values we only change the value occupancy of a morphogram, not the morphogram
itself; no matter how many negations are used, the abstract pattern of value occupancy remains always the same.”
(Gunther, 1962)

"By using the Formulas (14) and (15) we may, of course, reduce the awkward
Formula (1 6) to the very simple formula:

[13,13,13] = ([1.1.4] [1.1,4] (N2.1 [4,4.1])
and
[(13,13,13] = (14.4.7]) [4.4,1] (NT.2 [1,1.4])

(7

(18)" Gunther

He was not happy with the “awkward formula” (16), and used his discomfortto
motivate a decision towards a morphogrammatic formulation of DeMaorgan basaed
on the new operator reflector in a mixed system of logic and morphogrammatics.

[:p BE® qg)===N, ((;VRR:R[V w v]" [vvv] {.NE!R" [vv v]))
(pEE® g)===N, <(.7\"RR1R[A an]l[ran] (N: R [an AJ»

1.1.5. Indexed interpretation

T1,3 ;s truth valuc truc for systems 1 and
Matrix representation
. f1: value false for system 1 (= f1)
of (oto ) of ( taa ) L2: wvalue true for system 2 (= 12)
F2,3: waluea falase for ayatems 2, 3
L, 1, I, L, E, h -
t: transjunction
7-; fI‘B .TH FZ? f;z F; o: disjunction
' B a: conijunction
T! 71_1 ‘F;_‘i F-; F; F;‘m (this terminology (o, a, t, i, j ) holds
for the ML implecmentation)

1.1.6. Indexed negations
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h ("‘l X(J))

) ("‘1 Xm) I3 ("] X@)

ji X(B)

il=x)

13 X(J) ’2 X(])

5 {“1 X“)) Js ("1 Xm)

n X

f; X(}) j; X(S)

1.1.7. Comparison of global and local

Comparison between local and global tableaux

L Xanal L XaaaY L Xaaal i Xaaal

nX LX|hY nX LX|AY

f Y 3 Y

) o oty — T
s Xannl i Xaanl )

n e v fow

i ¥ Loy —F
T Xaan¥ FXnan¥ FXanan¥

TX FX|TX|FXx ¥®X|PY

TY rY|FY|FY
{3 X emenex ¥ Wi X srama= Y f13 X =seme= ¥
ha X XIEX A X | XX o X|AX | i X
LY LY ey i Y| AY Y LhY|a¥Y | .Y
T X csenes Y F X caanes Y FX cvemen Y
X FX|FX FX|TX|FX TX|FX|FX
Y Y |FY FY|®Y |TVY FY|TY | Y

1.1.8. Pfalzgraf’s fibre bundle approach
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2.2.5 Tranjunctions

Modeling the local bivariate operation as a map (@ : I, x I, — F) a distribution of the input pairs
(x,y)el xL over the maximally four subsystems (L, .L;.L . L;) is possible (see Figure
2-14) [PFAZS6].

O: Lg ILQ.

i

’J.

Figure 2-14: Transjunction

Considering the truth wvalues, therea are obviously four possible input pairs
(Q, =Q, ={(T..T).(T,.F)).AF,.T,).(F,.F,)}). Taken a classic truth-value matrix of a disjunction,

we  obtain:®XT T ) =T, .O(T F)=T; O T)=T, O(F.F)=F;. This way the
transjunction is used to spread images over subsystems (see [PFAO04]).

1.1.9. Tableaux interpretation

i1 Tableaux rules for (X trans and and Y
4 Xz=anY !; X z=nnY
(X [x
ry f;i
L, X <>AnY X <>nNY
t X | fFX fFX e X
2 ) 1 ) {; X ‘ f; v ) L i
LY | £y 6Y | £y
X <>AnY X <>nnY
cX | qx | LX|tX
B IS SR S S

1.1.10. Term interpretation of tableaux (Bashford)

19/10/2010 13:36
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3.8 Term rules for junc¢tion and transjunctions

Ternr Rules

K, : et o)

(¢, ett, Jor (¢t ett,)

(¢ ore etr,

( toett)or(r et

R1:
(¢ simud ta ) o U ¢ simud t'a )

(tot ) simd\ta=t'a)

R2:
tet ¢ simul t'a)

( tert ) sirmedd ta

(¢ sitredt £ ) et

( Fet ') simud ta

( {f} simul ta ) or | {r} simid ta' )

(tort ) simmd (taor t'a)

R4
{I} or | {r} sitned t'a )

(tore ) simul ¢'a

( {[} simul ta ) or {I}

(rorct ) simul ta

R5:

(¢ simmdt ta ) simul +'a

tsimd (taeri'a)

1.1.11. Matrix interpretation

file:///Volumes/KAEHR/HD-KAE-Texte/KAE-TEXTS/Publi...
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Pattern: [bit, id, id] tor transjunstion

The Abacus of Universal Logics
http://works.bepress.com/thinkartlab/17/

1.1.12. Contextural programming

samba™® (bif , id, id)

1.1.13. Functorial interpretation

thematize ( trans, or, or )
lambda (6™ 6)
"define trans'
fambda ( a b )] [[lambda (a b )| [lambda (a b )
eleet, clect, cleet,
Cif aaa) Cif bab) (if bab)
(if bbb) (if bba) (if bba)
[ define or’
lambda (a b )
%] {if aab) &
eleciy
(if bab) )
[define or’
[lambda (a b )
%] & (if aab)
eleer,
i (if bab) |

[2val| S S S |8 $8 ST 8 S
1 o - -|- - -]lo - ©
2 - - -|lg - -|o - -
3 - - -|- - -]- - 0
4 - - -l - -|lo - -
5 & - - a - |- - -
L - - —=|=- A == - -
7 - - -|- - -]- - 0
g R B I
0 - - -|- & -|- - @B
[-@\JA” a1 02 03 [@vn] | 1 2
M1 | [rrans), [wans), [irans]y 1 O o o
M?2 %) [or]. &) 2 O 2 a
M3 & 2] Land], 3 O a O

19/10/2010 13:36
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X<> A AY|-scheme: - A2
( )

[a] 2 o1 [2] 4

Oi.2.0

oi.2.3

2 ]2
°1.1 -~
Oi.2.0
[A]2°2.1 [A] 1 °2,1%2.2 ~
1.2 .3 o

©3.1- %3.3
[A]3 ®3.1 [A] 1

<>1.1 <>2.1 <>3.,1

.2

([a]2 ona (2] 2] ona ([a] 2 2 [3] 1)
- ([a]s a0 [2]5) o ([a] 2 o2 [5]1)

5] 02 [#]

s <0 o] »

A3.3]

[ill ]

m1.2.3

(#)s oss[2]s) o1 (4]: @ [5]:)

4] ) (4]0 ) o (1): 0 [z} o ). o [2))
() eus [B:) ous (] eas2]:)) | = [4)s =s[5]:)

(4] oss[2]5)

1.1.14. Memristic speculations (matrix, functorial)

<11 <221 <=31
(X<> A AY)—scheme : [ -

N2z -
N33

1.1

Mod gect (X<> AA Y) =

1.1.15. Morphic abstraction

8of 11

2.1 T 3.1

3.3
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Pattern: [bif, id, id] for transjunction
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[Bval[S' S St|S: §F si|st s o8
1 1o - -|- - -l - ©
2 - = =-|lo - =-|l@o - -
3l- - - - -|- - ©
4 - - -|lo - -|o - -
5 A - —|la a |- - =
o - - =] =- a =-|- - =
Tl- - -|-- -|--©
] - = = | - a — |- - -
9 - - -|- o -|- - o

[@va]l| O 02 03
M1 | [wans], [wrans), [wans],

M2 @ [or],

M3 ) & [and],

[©ve]|Ss & 5|5 8§ 5|8 S5 S
1 o> - Oo|l- - -0 - ©
2 - - -|lo - -]lo -
3 T T
4 - - -0 - -0 -
5 A o= —|la a == =
4] - - -] = a -1- -
8 I R
9 - - == o | - =

[Ee® | s s s si|s) st o
l O - 0|- - -]l - 0
2 - - -|lg - —-|o - -
3 - - a|l- - al|l- - -
4 - - -/ - -0 - -

5 - - N _
6 _ S .
$ - - - - |- -
9 - o -|- o o|- - o

The Abacus of Universal Logics
http://works.bepress.com/thinkartlab/17/

Scheme of morphogrammatic transjunction (@)

19/10/2010 13:36
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@ S} Sy S5 I8} §g §5 182 §5 §; @ S5
1 O - - - - - 0 - - 1 O
2 - - - O - - 0O - - |<==>]|2 -
s - - - o - - o - - 3 -
4 A - - A - - - - - 4+ A

53 852 @ 5§27
- O 1 O,3
O O|<==> |2 Oags
o o 3 Oags
A - 4 Ays

1.1.16. Interchangeability for morphic transjunctions

Transjunction as bifurcation
@ = bifurcation"bif".

ot ([0 (502 ] s |1 = [[@2]. [0 ] s ]

1) =[o=-a] [s] =[- o] [s1] - [omn-]
dom ([s}]) = dom ([si]) = dom ([Sg])
cod ([s}]) =cod(([s§]) = dom ([sg])

cod ([82]] = coa [53])

[@1.2m62.2 Me5.5] « [bif, 1d, id]

[st] o2 [st] o2 [s3]

[#2.1] ]
. Oi.2.0
[MGZ_Z] = [MG2.2]
oi.z.3 oi1.z2.3
[MGs 3] [MGs.s]
[@e»«;; 3 [blf bif, 1d]
911 ‘ [51 °12[51] 1.3 [51]
Iy.2.0 Oi1.2.0
[@22] I [52 °21[52]°23[52]
3.2 .3 my.2.3
[MG; 3 [MG3.3]

[ee@] : [bif, bif, bif]

[o2.1]

[st] o2z [st] eas [st]

Oi1.2.0 Oi1.2.0

' [92.2] ‘ [Szl] ©2.1 [S%] 2.3 [523]
oj.z.3 oi1.z2.3
[@3.3] [53%] ©3.1 [532] 3.2 [S?]

2. Catching Transjunctions

Steps towards an emulation of polycontextural transjunctions in memristic systems

19/10/2010 13:36
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