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Am meisten cors Trhemen Selbst. Dazu sei daran erin-
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nert, da® es Ende ECer danre war, als man versuchte, die Unter den mBglichen Anwendungen der Beweisverfahren

" i o i ;oim nentie- .- .

erfahren der Logiker zu implementie waren diejenigen auf Prohlamidsen, Programmsynthese,
cme . cvrin (195 iy . . oo

m Erfoig. Das Resoluticnsprinzip (1965) Programmkorrektheit und Mathematik verireten. Hatlir-

lTich umspannen diese ein zu weites Feld, um von den

g und GSrachte auch den einen oder anderen
A r - . - o
) wenigen Vortrdgen mehr als Ansitze erwarten zu %dnnen.
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Eine sclche Zusammenfassung ist naturgemdf subjektiv und
neigt dazu, gegensdtzliche Standpunkte zu vereinheitlichen,
die den Diskussionen eigentlich erst diz Wirze geban.

3

W

zi isoliersn und damit schrittweise einer tragfihigen LU~
’
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ung entgegengehen.

1, Taugen die von dan Logikern ererbten Systeme Uberhaupt
R ) . . ; e ? Eini = : : ; .
sls Grundlage bel der Huche water: Hesewsnd ERAtge: e Solche temperamentvollen Diskussionen hat és z. 8. auch
suchen hier neue Wege zu gehen; wohl die meisten halten iber das Selbstverstdndnis der (ja relativ kleinen) Gruppe
sig als brzuchbaren Auscangspunkt, glauben aber, daB es

von Leuten gegeben, die sich mit diesen Problemen befzssen.
Garz konkret wurde ein AusschauB eingesetzt, der die frage
eings neuen Journals priifen s031; ein weiterer AusschuB

noch andere Jerkreuge zur Beweissuche gibt, die in die-
¢nt zum Vorschein kemmen, mit fhrien abear

ind. wird ein nichstes Treffen unmittelbar vor IJCAL 5 vorberss-
ten. Daran ist wohl an ehestens zu erkennen, daf diese Grup-
2. T, welches der bekannten logischen Systeme pe von der Cberzeugung ‘geprigt ist, daf ihre wissanschaft-
dann am pezsten? Besenders die auf Gentzen- Tichen Probieme nicht nur reizvell, scrmdern auch von erhab-
ausnden Yarvahren haben gegeniiber den Re- 2 licher Tragweite sind.
fahren betrdchtlich an Boden gewonnen. Lie
sind nun weitcehend erforscht und damit Abschlieafend sei darauf hingewiesen, daB das Oberwolfacher
Kriterien 7iUr oder gegen vorhanden. Institut (wie fur jede dort stattfindende Tagung) die Kurz-
fassungen allier Yortrdge verdffentlicht. Diese Tagungsoe-
3. Verfahrer bestehen zweil Grundprobleme:

richte sind rormalerweise in den Dibliotheken mathematischer
Institute vorhanden. Auderdsm hat Herr Richter eine Adrzssen-
Tiste der Teilnehmer angefertigt, dis man auf Anfrage erhalten
kann. :

¢ und das Tautclogieproblem. Das erstere
die zrste Stufe im Griff, theoretisch
sarer Algorithmus); fUr die 2. Stufe
it noch immey eine offene Frage.
ue Erkenninisse, jedoch ist noch
aupt einen po]ynameh Algorithmus
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. Man versuch=®, in dern Yerfanren nicht-logische Kenntnis-
vitdt einer Funktion, unmittel-
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se, wie 2. B. Fssoziati .

. a . - s oam . ¥
bar {nicht axicmatisch} zu verweérten vom 17.-15.3. in Freoudenstadt) . Dics Troffen luwS iulnehmer;
=3 ielL antialdatl i .

hatte nicht den Charakter einer 'Tagung®, denn die in der BRD

e & ? ar I 14 Mgy -7 aric mvlmi tandda 2 . Tn o gk gy, ¥ $ mad
5. 2%z Imeclementicerung von und Sprachen Tlr Seweisverfah- oft an ifhanlichen Problemen arbeitenden Gruppen hatten ausgiebig
ren werdan ernster genommen als bisher. Gelegenheit, Erfahrungen auszutauschen sowie ihre eigene Zigl-

: setzung und Methoden ciner cffenen Kritik auszuscetzen. Ein kon-
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Teennolony

Signifizent progress has nearly ceased in mainstveowm AL,
Ho clear way ahead is apparent,

sericusly defectiva definition

in computers; moro specifically, there

baen a risguided trend vo eguate

specially with sequential-logical reason-
i

s proposcd, that it ii not poss-

of Turing's Test is suggested, and alternative
SEREG . The failure of AL programs to play
Contrary to appearances, the aims of this note

cre ot destructive, but to stimulate consideration of ideas cutside

prograss in AL could be said to date from the seriing of

in 1952, (though narve-net simulators would choose 1843 and

and Hebbs' contributions), T

in effect, that a conputer should sinmulate human conversational
Note particularly that the conversation is not required to be

was described as an extension of a party game,
we now Xnow, the computer miast ot be §llowed to trivialise the conver-

. ; . y
sation o as to conceal its lack of understanding; that trick remains

the most cftoen guoted document; in AL,

rved. Dering the 1950's computer

Dower was inadecguaete to make pursult of TT practical.
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And since the 19860°s, AL has moved in a different direétion. In

effect, the aim has been “to prograln computers to carry cut task %, whil

This

% dene by humans, weul

d be regacded as reguiring intelliger

ainstream AI™.

Intelligence as 3 Scisntific Messursble

This 1s a sultable polint to nots that, bised on vague ideas drawn
from Education and ths axistenge of IQ tosts, “"intelligence" has gained

the implied status of a scizntifis ne

basis of valid sciences, becausa they Lz wmsible link be-

tween a scientifie thsoey, and the raezl world which it nurports to
represent, The essence of 2 valid mescurable {e.g. the temperature of
a particular piece of iren}, is that a distinct and universally accept-
able means of measuriag it hss beszn zgrecd and sll who foilow the pre-

scribed method will indspendently obtaln reas cuably the cime answer,

A science vhich describes such meas surables, and their mzpinulation by
¢learly-defined ard reproducable mean 2, L3 w2il on the way to being

valid and successful. A "sclence" which dozs not is on precarious

ground. A science which 1s based on a "mezasurable" which is not a meas-—
urable, must fail,

Simply skated, no gunerally acceptable de

"intelligence" axists lcertainly not the so-cailed 1§ tests).
that AT, based oa the idsza of ruman "inteilligeace" coxtan
is ill-founced.

“intelligence” is a moral attribats, like “"honzsty", "integrity", “"good-

nass"; Lut this will not be sursued here,

Intelligencs and Inteilecr

In an attempt Lo make "intelilgence” moce measurable, it has trade

o BEduzaction), baan

ated with "intelleztual ability®,

here). Good zxamples of
to ba found in pure mathemabics (e.g. heoran _sroving),

in planning the roveeent

sigkt) in

olaving gocd cheoss.

Stalte of tho Art
Einrtie (hos Linl BT
The last section points drirectly Lo the eraiple problems which heve
o ¥ 2 ’
during the last 15 yosrs, bsen a7 the centre of mainstresm AT work, The

floest fruite of that toil. =o;

0
&

izes cvmpulur progrems which can prove
theorems guite well, Blan passubly, but aot nloy goxi chess. This iz

not to under-rate the technif=i virbues of the supporting programming

techniques, nor the impruessive results of Winsgrad (significantly, his
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n of TT). It is quite ¢lear that rmuch

tour, Furthor, the wor

quired, and proferakly soon. Contrary to
*intelligent® is at most a legoripter for one aspect of the bshavicur o2

£ Michie, that progress is just not happen-—

& hunan member of a group, Zvon if it eouig

Der is there a clear woy ahead frox the present position of
descriptor cannct be used in isclaticn frorn its carrieor

stre ;
o ) and compoting hiuman group. If the doscrintor "
It is partigularly unfortuncte that scme proponents of mainstream

30 approaches to AI which address other

hoose to veject totally ¢
Computier Chess -~ its Implications

-

sentioned, and reject also the use of un-—

. A% a zesult of oxperinents Lo measure the valogitw of light; Michgel-
1 In view of the present lamentable

‘ ) ) . . ] ] sen conciuded that the volcoity of the Barth through the nether
tegnabive approaches to AT ghould be considered; ulti-

measurable. TEig " 21D

oo

ailuze”

Suguantiy

is through thesg that AI will again Rrogress.
of Newtonian Mechanics,

15 follows, Co kack to 1T, and follow its

Y Seam. Don't trust the word “intelli-
a generally acceptable definiticn, and
ucaile mewsura. - Avoid the apparently easy coption of simulating

tellectuel behavicur (and especially yeasoning based only on

wide arca of hwran behaviour. Try ths
» Lor the purzcses of AI, ‘humanc can be re-.

of durable, evolving groups of co-operating and Compet-

P S R B e 4 . = w
T WoRALng)  ard enpeventlvy aras set faiw o do so for the

lon-processing pachines, That they operate in a

forsecnble faturc,
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nostile environment, which is so complex that there is

g} more than a minute fraction of
hukan conflict;
that tha "information-processing machirgs™
sequential-logical arnvoachas

” 5 . _ layer is obhle to
not designed to seclve fully some small problems, =
roblilise that mowas

overcomplex anvironmeni. Special processing

overconplex problamsz, B Jdircet result af iong evolution

E

cxilst meaningfully in this enviromment: the

i a world of conflict and cvercoppiloation, a cemplex comn

theorena for then. In this connection, note,
the bruin has resultad;  thig Ls welle=suiied for gouplex tasks, and onlwy

Sl et

vicur is rnon-intellectual, and most is illogical. i}
. inc ic:cr:ta.lly can colivea ;o pocaential-loni Tt

. . 3 . - . a o 2 - ¥IOOO 3 b ~Lofical togk,

- W& survive.  Notice that many people manage very well without having S = E

hie Cuestion of Int

ever proved & theorem, and uneble to play chess; they are not even good

For a human indivicual ta axh telligent behaviour

raguires full interacticn with in

. T pondingly, an intellicent woumsutor
L% uwlitimately concerned with thet less than 1% cf both i e 3
Qota i otha develowmment and che

Until now it has been assured im-

cemputer intelligenca should ha

plicitly that this small fracticm can be studied in isolation. I now
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coanunity. This raisecs naw

T
ot
L3

O

ot

F

I

size that intellectual behavicur cannot be isclated from its
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: Asimov). For Ifull intcraction would %he consuter need to he nchile?
How much co-pperation would it get from humans? Fow agressive could it
: ke ia the seurch for selevant information? And many others. For

example, it has been claimed that AT would one day have practical ap-

solving raal-life preblems in husiness. The estence
that nost of the work is in the tenacious pursuit of

; which iz mostly uncbtainzble. This iz followed

[or none of

: Ly informal sclection from various competing hypooh
£ : G Yy

deguately availabla, This involves active

ant group of people, involving discussion,

A "pushy" computer would be object~

Such contradicitions need discussing.

data, every pecson (incleding an

. S I s i ¢ssarily forms unroasonably definite opinions; in

! - 'order to {orm some kind of order in a very disorderly world it is abso-
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esElrY W form and defend opinions

Gafonce zuat not be too extreme, otherwise covement towards an agreed

vonelusizn is inpossible. is another example of the internal con-
Iflict in ingividuals, which is an inherent part of human intelligence. .

and other mental behaviour
in any form of computer

i

Cemputing which gozs bhevend the sequential~iogical might be operable
39 - 1 g e

% conventionzl machines, though they are spacifically designed for

w
0

equentlal operation. - Probably it will be necessary to revive, and

cxpand ugon, cellular and otherw bighly-parallel processors, for cxample
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the long-neglected fouputing arrays of Eolland, and the self-reproducing

callular automata of von Neumann, The associative and image-processing
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ellviar networks may be uzeful, Simulated nerve-nets necd
integrating wich other work. The evoluticnary ideas of Fogel et al need

izte hardware., These few comments cannot form any
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kinq G answer to tha preblems outlined, but concealed among them may lie

the way forward. . - : - ! S o
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