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Editorf,a[
Mit dem Wechsel  der Herausgeberschaft  des Rundbr iefes können dj-e
Las ten  und Freuden d ieser  Arbe i t  e rs tma ls  au f  d re i  Personen ver te i l t
werden.  D ies  l ieg t  dar in  begn lndet ,  daß d ie  Arbe i t  unserer  Vorgänger
H. -H"  Nage l ,  W.  B ibe l  und P"  Rau le fe  e in  s tänd iges  Anwachsen des
In te resses  an  d iesem Rundbr ie f  bewi rk t  ha t .  Her r  Rau le fs  ha t  zu le tz t
e rheb l Ích  zur  In tegra t ion  der  K I -Ak t iv i tä , ten  au f  versch iedenen Geb ie ten
be ige t ragêor  u .a .  durch  d ie  E ín f t lh rung e iner  fes ten  Rubr ik  ' f  Pro jek te r r ,
d ie eine starke Resonanz gefunden hat.  Im Nanen al ler  Mitgl ieder der
Fachgruppe und al ler  Leser möchten wir  Íhm f i l r  seine Arbei t  am Rund-
br ie f  herz l i ch  danken.  Mi t  "der  Auswei tung au f  e in  Ko l leg ium von dre i
Herausgebernfr  mag sfch f f l r  v ie le die Hoffnung auf eine weitere Ver-
bessenung t r in  Gesta l tung und Qua1 i tä t r f  verb inden.  Wi r  werden versuchen,
d iesem Añspruch gerecht -zu  werden.  E in  e rs tes  Ze ichen wo1 len  w i r  durch
das veränderte Layout setzen.

Her r  Rau le fs  ha t  uns  mi tge te i lü ,  daß das  von P"  Schefe  vorgesch lagene
Emblem aus der Abst i rnnung als Sieger hervorgegangen ist ,  und Iäßt den
drei Einsendern ft lr ihre Mtlhe danken.

In der inhal t l ichen Arbei t  s ind wir  nat t l r l ich auf Bei t råge aus unserer
Leserschaf t  angewiesen.  Wi r  b i t ten  S ie  daher  we i te rh in  um rege Bete i -
l igung.  D ie  Haupt funk t ion  des  Rundbr ie fs  b le ib t  auch we i te rh in  d Íe
des Umschlagplatvzes f i l r  aktuel le Informat ionen. Dazu gehören vor al lem
Neuigkei ten aus Projekten, Tagungsankündi [çungenr .Ber ichte sowie Buch-
besprechungen.

Angeregt durch die Rubr ik rrDas Aktuel le Schlagwont" im INFORMATIK-
SPEKTRUM, sch lagen w i r  e ine  neue Rr ¡br ik r f lm Gesprächr rvor ,  un ter  der
ak tue l le  S t ichwor te  aus  dem Bere ich  der  K I  mög l ichs t  konz is  (max.
2 Sei ten) und umfassend von Autoren behandel t  werden, die auf dern je-
we i l igen  Spez ia lgeb ie t  besonders  sachkund ig  s ind .  Zweck  e iner  so lchen
Darstel lung ist  vor a1Iem, zur terminologischen K1ä.rung beizutragen.

Ei .nen besonderen Akzent möchten wir  auch dadurch setzen, daß wir  uns
um Beiträge aus osteuropä, ischen Ländern bernt lhen. Diese Ausgabe des
Rundbr ie fès  mag bere i ts  demonst r ie ren ,  daß da f t l r  e in  Bedar f  bes teh t "

Eine weitere Bereicherunq könnte der Rundbr ief  er fahren, wenn die Ver-
handlungen i lben die Aufnahme des LISP-Bul let ins als eine stänci ige,
seLbs teña ige  Rubr ik  in  Rundbr ie f  e r fo lg re ich  se in  so l l ten .  Unser  Ge-
sprä .chspar tner  i s t  z .Z t .  Her r  Laubsch,  e iner  der  Herausgeber  des  L ISP-
Bu l le t ins ,  in  dessen ges icher tem rege lmäßi ¡çem Ersche inen w i r  e inen
Vor te i l  f t i r  a l le  an  der  K I  in te ress ie r ten  sehen.

Die Herausgeber
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D e r  U A  K u n s t l . i c h e  I n t e l l i g e n z ' i s t  j n  d j e s e m  H e r b s t  p e r s o n e l ì  u m g e b ' i 1 d e t

worden.  F i j r  d . ie  nächs te  Zukunf t  haben w i r  e ' ine  Re ihe  neuer  Aufgaben ' in  Angr i f f

genoffmen.

I .  personeLLe umbesetzungen D. ie Gri jndungsmitgl ieder Heru Laubsch und Herr Veenker

s . ind  ausgesch ieden und Her r  Deussen ha t  se in  Amt  a ìs  Sprecher  des  Ausschusses

n. iedergeìeg t .  Das  GI -Präs id ' ium hat  fo ìgende neue Zusammensetzung bes tä t ìg t :

P .  R a u l e f s  ( U n i v .  B o n n ,  S p r e c h e r )  ,  b l .  B i b e l  ( T U - l ' 1 ü n c h e n )  ,  P '  D e u s s e n  ( U n i v '

K a r l s r u h e ) ,  J .  F o i t h  ( I I T B  K a r l s r u h e ) ,  J .  S ' i e k m a n n  ( u n ì v .  K a r l s r u h e )  u n d

t . l "  l , lah ls te r  (Un iv .  'Hamburg) .

Z. Recheneínyiehktngen fÍ)r, Æ-tuojekte. D'ie Arbeit vieler KI-Projekte wird

dadurch erschwert ,  daß an den meisten Inst ì tuten keine ausreichende Software-

unterst i j tzung exist . ier t .  l r legen unterschiedl  icher Rechner und nicht  vorhandener

Datenfernverarbe i tung führ te  d ies  e inerse i ts  zu  au fwend igen Para ì le len tw ick lungen '

und andererse . i t s  s . ind  an  v ie len  Ins t ì tu ten  K l -Pro jek te  wegen des  hohen und

wissenschaf ¡ . i ch  unerg . ieb igen Entwìck lungsaufwandes fü r  Grundsof tware  kaum mögl ìch '

In einer umfrage wurde der z.Zt .  vorhandene und projekt ìer te Bedarf  an Rechen-

e in r ich tungen und Sof tware-Auss ta t tung fü r  K I -Forschung ermi t te l t -  0ber  e ' ine

Auswertung der Ergebnisse ber ichten wir  im nächsten KI-Rundbr ief .

3. rnforrnationsbyosehtiye KJ. Wir bearbeiten 2.7t. eine Informat' ionsbroschijre

über  Ausb i ' ldungsangebot  und Forschungsarbeì ten  in  der  Küns t l i chen In te l ì ìgenz .

über Informat ionen aus Ihrem Inst i tut  wären wir  Ihnen dankbar '

4. Gr-JaVwestagang 1_gBO. Für dje Gl-Jahrestagung 1980 in Saarbrücken ist zum

ers ten  Mal  e ìn  Fachgespräch Künst l i che  In te ' l ' l ìgenz  gep lan t .  t ' J i r  b ' i t ten  bere ì ts

je tz t  darum,  Be i t räge f i j r  d ie  GI -80  zu  p lanen '  dami t  e ' in  mög l ichs t  gu ter  Quer -

schn i t t  der  K I -Forschung präsent ie r t  werden kann '

5.  kbLikat ionstsoyhaben. Hernl , lahlster hat ein Verzeichnìs von Publ ikat ' ions-

vorhaben im Bere ich  der  Küns i l ' i chen In te l l ìgenz  zusammengeste l l t  ( in  d iesem Rund-

b r i e f ) .

6.  ïJCAïs.  D. ie Auswahl von Bei t rägen zu den Internat ional  Jojnt  Conferences on

Ar t i f . i c ia l  In te l l igence er fo lg te  b ' i sher  n ich t  nach e inem fü r  bedeutende in te r -

na t iona le  Konferenzen üb l i chen Ver fahren .  In  e inem o f fenen Br ie f  an  P.  Hayes  und

R.  Schank (Genera l /Program cha i rman f t j r  d ie  IJCAI  1981)  haben w i r  au f  e ine

Andenung des Selekt ionsverfahrens gedrungen'

P .  Rau le fs  (Un ' i v .  Bonn)
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Adressen der  t4 i tg ì ieder  des  Unterausschusses  K i jns t l i che  In te l ì ' i genz

im Fachausschuß 6  (Cognì t ' i ve  Sys teme)  den Gese l lschaf t  f i j r  In fo rmat ik

Pro f .  Dr .  Peter  Rau le fs  (Sprecher )
Ins t i t r ¡ t  fü r  In fo rmat ik  I I I
Un ivers i  tä t  Bonn
Postfach 2220
5300 Bonn 1

Tel  .  (02221)73-s614/5611

Dr.  l^ lo l  f  gang Bi  bel
I ns ti tu t f i ir I nf ormatì k
Techn i  sche Un ivers i tä t  München
Postfach 20 2420
8000 München 2

T e l .  ( 0 8 9 )  2 1 0 5 - 8 1 8 6

Pro f .  Dr .  Peter  Deussen
Ins t i tu t  fü r  In fo rmat ik  I
Un' ivers i  tät  Kar l  sruhe
Postfach 6380
7500 Kar ls ruhe 1

Te l .  (0721)  608-3975

Dr .  Jörgen Fo i th
I  ITB
Sebast i  an-Knei  pp-Str  .  12-14
7500 Kar l  sruhe 1

T e l .  ( 0 7 2 t )  6 0 9 1 - 2 5 3

Dr .  Jörg  S iekmann
Ins t i tu t  fü r  In fo rmat ik  I
Uni  vers ' i  tät  Kar l  sruhe
Postfach 6380
7500 Kar l  sruhe 1

Tel  .  (0721) 608-3977 /3975

D'i p' l . - I nf . Wol f gang t. lahl ster
Germanisches Seminar
Uni vers ' i  tät  Hamburg
von-Mel  le -Park  6
2000 Hamburg 13

Tel. (040) 4t23-2566
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G E S E L L S C H A F T  F 0 R  I N F 0 R M A T I K  E ' V '  ( G I )
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B o N N , d s n  D e c e m b e r  9 '  1 9 7 9

Telefon: 73

J
L

Dear  P¡ .  HaYes,  dear  Dr '  Schank:

l . le  address  you as  those be ing  respons ib le  fo r  the  19Bl  In te rna t iona l  Jo in t

conference on  Ar t i f ì c ia r  In te r l . igence ( IJCAi ) .  we th ink  the  se lec t ion  procedure

for submit ted papers as pract iced for previous IJCAIs ought to be changed to

guarantee  the  sc ien t i f i c  quaì i t y  o f  the  conference '  In  our  op in iOn '  the  cur ren t

prac t ice  is  aga ins t  we i l -es tabr ished s tandards  fo r  in te rna t iona l  sc ien t i f i c  con-

ferences

0 u r  p a r t i c u l a r  c o n s i d e r a t j o n s  a r e :

r .  IJCAIs are generai ly accepted to be the centrar internat iona' ì  conferences in

our f ie ld.  An internat ional  program commi-t tee,  consist ing of  experts f rom al i

re ìevant  sub-areas ,  i s  a  wer ì -es tabr ished s tandard  in  the  sc ien t i f i c  conrnun i ty

fo r  such s ign ì f i can t  in te rna t iona l  events '

2 .  Cons ider ing  the  ex t remely  b road scope o f  A I ,  on ly  a  commi t tee  o f  sc ien t is ts

a c t i v e ì n v a r i o u s s u b f i e l d s h a s t h e c o m p e t e n c e f o r s e l e c t i n g a w e l l - b a l a n c e d

sc ien t i f i c  Program'

3 .  A . r though the  program cha i rmen ha¡ebeen nomina l l y  rêspons ib re  fo r  the  sc ien t i f i c

programs o f  p rev ious  IJCAis ,  the  cur ren t  se lec t ion  procedure  inadver tan t ly

deìegates many decis ions to anonymous, referees: both scope and sheer number of

s u b m i t t e d p a p e r s f o r c e t h e P r o g r a m C h a i r m a n t o r e l y o n n o n - u n i f o r m e v a ì u a t i o n s

obtajned from the referees. As a consequence, the current select ion procedure

d o e s n o t p e r m i t t o a p p l y u n i f o r m c r i t e r , i a t o a l l s u b m i s s i . o n s .

4 .  pubr . i sh ing  s ty res  and pr io r i t ies  va ì?y , f rom count ry  to  count ry .  As  submjss ' ions  ar

.  u s u a r ì y  s u c c i n c t ,  i t  i s  q u ì t e  d i f f i c u ì t  f o r  a  r e f e r e e  t o  d o  i u s t i c e  t o  a  p a p e r

com, ing  f rom outs ide  the  research  env i ronment  he ' i s  accus tomed to '  on ly  an

intermationaL program committee seems to be capabr e of euaLuntíng referee report

and appty uni form cr i ter ia to suÞm'i t t 'ed papers '
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t le c{o very much support  avoiding bureaucrat ic procedures as much as possible '

as  th is  he lped to  make IJCAIs  l i ve ly  and insp i r ing  events .  However ,  we th ink  tha t

s ize,  scope, and vlor ld-wide' importance of  IJCAI require to change the procedure for

se lec t ing  papers .

-  l , le urge you to make sure that for  the 1981 IJCAI papers wi l l  be selected in a

way which

( l )  app l ies  un i fo rm cr i te r ia  to  a l l  submi t ted  papers ,  w i thout  favor ing  geograph ica l

o r  cu l tu ra l  p re fe rences  or  p r io r i t ies ,  and

(2)  i s  as  t ransparent  as  poss ib le  to  a ì l  who submi t  papers

c E S E L L S C H A F T  F 0 R  I N F 0 R M A T I  K  E .  V .  (  G I  )

U N T T R A U S S C H U S S  K ( ) N S T L I C H E  I N T E L L I G E N Z

( s U B c 0 M M I T T E E  0 N  A R T I F I C I A L  I N T E L L I G E N C E )

The .members of the Subcommittee:

l.l.

P .

Bi bel

Deussen

J.  Fo i th

Raul efs

Si ekmann

I'1. tlahl ster

cc¡

'  
' [^) 

, e^-l.J-. (Technical university of Munich)

: Î>,.rifr Yrf4- - (university of Karìsruhe)

( I ITB ,  Kar l s ruhe)

(Un ive rs i t y ' o f  Bonn)

(Univers i ty  o f  Kar lsruhe)

(Unive.rsi  ty of Hamburg)

Copies of  th is  le t ter  are a lso sent  to

( 1) SIGART-l'lewsl etter
(2)  AISB-Newslet ter
(3) Rundbrief der Fachgruppe Künstl iche Intel l igenz

P .

J .



T H E  G E N E R A L  F I T T E R  F O R M A L I S M  I . ' O R  S T R U C T U R A L  T N F O R M A T I O N  P R O C E S S I N G
i  l ,  i ' . j  1  1

H a r o l d  B o I e y

F a c h b e r e i c h  f n f o r m a t i k ,  U n i v e r s i t ä t ,  H a m b u r g ,  D - 2 0 0 0  H a m b u r g  i 3

1 . 0  Ï I I T R O D U C T I O N

S y m b o l i e  d a t a  s t r u c t u r e s  a s
r e f e r e d  t o  a s  r c o m p o u n d s t  [ Í n

O f t e n  w h e n  y o u  t r a n s f o r m  a

1 .  Y o u  t e s t  w h e t h e r  t , h e
i m m e d i a t e l y  f a i l  i f

2 .  K n o w i n g  i t s  f o r m  y o u

e  " g ,  u s e d  Í n  A I  I  l i s t s  e t c .  ]  w i . l l  b e
c o n t r a s t  t o  u n s t r u c t u r e d  î a t o m s r  l .

c o m p o u n d  y o u  p r o c e e d  a s  f o L l o w s :

e n t i r e  c o m p o u n d  h a s  a  s p e c i f i c  f o r m  a n d
i t  h a s n ' t .

t h e n  c h a n g e  a  f e w  p a r t s  o f  t h e  c o m p o u n d .

N o  m a t t , e r  h o w  s m a l 1  t , h e  c h a n g e s  a r e ,  m o s t  f o r m a l  i s m s  w h i c h  p e r m i t ,
b o t h  o f  t h e s e  s t e p s  a L  a l l  I e . 9 . '  L I S P  a n d  p r o d u c t i o n  s y s t e m s l  r e q u i r e
t h a b  y o u  s o m e h o w  t r a n s f o r m  t , h e  e n t i r e  c o m p o u n d .

T h e  g e n e r a l  f i t t e r  f o r m a l i s m  o f  t h e  F I T  l a n g u a g e  ( e o 1 e y  1 9 7 8  1 9 7 9 )
p e r m i t , s  y o u  t o  t r a n s f o r m  o n l - y  t , h o s e  p a r t s  w h i c h  a c t u a l l y  h a v e  t o  b e
c h a n g e d .

F i t , t e r s  a r e  u n i f  i c a t , i o n s  o f  f  u n c t i o n s  a n d  p a t t e r n s  [  Í n c l u d  i n g
v a r i a b l e s l .  G e n e r a l  f i t t e r s  a r e  g e n e r a l i z a t i o n s  o f  p a t t e r n s ,  n o t  o n l y
c o n t a i n i n g  c o n s t a n t s  a n d  v a r i a b l e s ,  b u t  a l s o  f u n c t l o n s .

l ' l e  n o w  d e r i v e  t h e  g e n e r a l  f  i t t e r  c o n e e p L  f  r o m  t , h e  e o n c e p t , s  o f  L I S P  t  s
L A M t s D A  e x p r e s s i o n s  a n d  p r o d u c  t i o n  s y s t e m  I  s  p a t L e r n - a c L Í o n  r u l  e s .  F o r
t h i s  w e  t a k e  a  c o n c r e t e  e x a m p l e .  S u p p o s e  s o m e  b o u r i s t  o f f i c e  u s e s  a
d a t a  b a s e  c o n s i s t i n g  o f  a  s e t  o f  i t , e m s  i n c l u d i n g  e x p r e s s i o n s  o f  t h e
fo rm

( F L I G H T  ? F L I G H T N U M B E R  ? D E P A R T U R E  ? D E S T I N A T I O N  ? F R E E S E A T S )

f o r  f l i g h t s  b e t w e e n  n e a r b y  a i r p o r t s .  T h e s e  e x p r e s s l o n s  r e p r e s e n t  t , h e
f l i g h t s  b y  m e a n s  o f  t , h e  f l  i g h t  n u m b e r ,  t , h e  d e p a r t u r e  a i r p o r t ,  t h e
d e s t , i n a t i o n  a i r p o r t , ,  a n d  t h e  n u m b e r  o f  f r e e '  s e a t s ,

N o w  s u p p o s e  s o m e  t o u r i s t  w a n t s  t o  r e s e r v e  a  s e a t  f o r  a  l o c a l
I c i r c u i t ]  f l i g h t ,  w i t h o u t  s a y i n g  w h i c h  a i r p o r t  h e  w i s h e s  t o  c i r e u Í t .
F o r  t h i s  f h e  o f f i c e  c l e r k  h a s  t o  r e t r i e v e  a  f l i g h t  w i t h  i d e n t i c a l
D E P A R T U R E  a n d  D E S T ï N A T I O N ,  s u b t r a c t  1  f r o m  Í t s  F R E E S E A T S  i f  F R E E S E A T S
i s  g r e a t e r  z e r o ,  a n d  g i v e  a  f a i l u r e  m e s s a g e  i f  n o  s u c h  f l i g h t  e x i s L s "
F o r  t h e  c o n d  i t i o n a l  s u b t r a c t i o n  h e  c a n  u s e  a  f u n c t , i o n  N A I ' S U B  1  [ N A T u r a l
n u m b e r s  S U B 1 l .  F i n a l l y  h e  h a s  t o  s t o r e  t h e  m o d i f i e d  e x p r e s s i o n  1 n  t h e
d a t , a  b a s e  a g a i n  a n d  t e l 1  t h e  t o u r i s t  t h e  F L I G H T N U M B E R  a n d  D E P A R T U R E ,

W e  r e s t r i c t  o u r s e l - v e s  t o  t , h e  f o l l o w i n g  k e r n e l  p r o b l e m  o f  t h i s  t a s k :
1 .  T e s t  f o r  a  g i v e n  i t e m  w h e t h e r  i t  i s  a  F L I G Í I T  e x p r e s s i o n  w i t h
i d e n t i c a l  D E P A R T U R E  a n d  D E S T I N A T I O N  a n d  f a i l  i f  i ¿  i s n f t .  2 .  C r e a t e  a
n e w  e x p r e s s i o n  w i t h  t h e  F R E E S E A T S  v . a l u e  r e p l a c e d  b y  t h e  r e s u l t  o f
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i f  N A T S U B l  f a i l s .

LAUÞD_4 ?xp_Lessisg

(LAMBDA (  TTEI , I  )

:c lulig-L
( C O N D  ( ( E ¡ ¡ N

I

.

( t T S T

( E Q  ( E A R  T T E M ) ' F L T G H T )
(  EO (  CAÐDR TTET4  )  (  CADDDR ITEM )  )  )

'  T  L Ï G H T
( C A D H  T T E M )
( C A D D R  T T E M )
(  C A D D R  T T Ë M }
( N Â T S U B 1  ( C , E R  ( C D D D D R  Í T E M ) ) ) ) ) ) ) .

P a t t e r n - A c t , i o n  r u l e so.IgLlon:

? S )( F L Í G H T  ? N  ? D  ? D

G e n e r a I  f i t b e r -qqt_ggignl
(  FLÏGHT ?I ' ¡  ?D ?D NATSIJB 1 )  "

T h Í . s  g e n e r a l  f  i t t  e r  é a n  -  b e  f  i . t t e d  t o  a n  i t e m  e x a m p t r ' e
( F ' L I G H T  6 6  R O U N T O N  R O U N T O N  4 )  b y  m e a n s  o f  t h e  g e n e r a L  f i t m e n t

(  I  (F ' I .TGHT ?N ?D ?D NATSUBl  )  î  (FLTGHT 66  RO{ . 'A ¡TOI {  ROUF¡TON 4 ) ) ;

rebu rn ing  (  FL IGHT 66  R0UNToh¡  RoU l ' ¡To ¡ ¡  3  )  and  b ind  i ng  h {  t o  66 ,  D  to
ROUNTON "

Fo r  th t s  t , he  F iT  evaL r " l a to r  works  th rough  the  f i t t e r  and  bhe  f  be rn

f r o m  L e f t  t o  r i g h t , n  t h e r e b y  c o n s t r u c t , i n g  a  m o d y f i e d  i t e m  a n d  b i n d i n g
v a r i a b l e s  a s  f o l - 1 o w s 3

T f  c o r r e s p o n d i n g  e l e r n e n t s  o f  f i . t t e r  a n d  i . t e m  a r e  L h e  s a m e  c o n s L a n b
L i k e r  F I - I G H T ;  t , h i i  c o n s t a n t  r e m a f  n s  u n c h a n g e d  i n  t , h e  i t e m  '  Ï f  b h e

f i t t , e r  e l e m e n t  l s  a  v a r i a b l e  l l k e  ? N  o r  ? D  a n d  b h e  i t , e m  e L e m e n t  f  s  a

c o n s t a n t  l  i k e  6 6  o r  R O U N T O N ,  t l t e  v a r i a b L e  i s  b o u n d  t , s  t ' h e  e o n s t a n t  n
w h  j . c h  r e m a í n s  u n c h a n g e d  i n  t h e  i È e m  I  i d e n t i c a l  v a r i a b l e s  r e q u l l r e
i d e s . ¡ t i c a I  v a l u e s l .  I f  t , h e  f i t t e r  e l e m e n t  i s  a  f u n c b l o n  n a m e  l l k e

N A T S U B 1  a n d  t h e  f t e m  e l e m e n t  i s  a  c o n s t a n t  l i k e  4 o  t h e  f u n e b i o n  i s

a p ¡ r l i e d  t o  t h e  c o n s L a n t  a n d  t h e  r e s u l t  r e p l a c e s  t h e  l t e m  c o n s t a n t "

A  c o m p a r i s o n  o f  t h e  t h r e e  s o l u t i o n s  s h o w s  t h a t  p r o d u c t i o n  r u l e s  c a n

b e  r e g a r d e d  a s  a d v a n e e m e n t s  o f  L A M t s D A - e x p r e s s i . o r l s  b e c a u s e  t , h e  n u L e
p a t t , e r l r  a l r e a d y  d o e s  t h e  d e c o m p o s i n g  s t r u c t u r a l  b e s b  f  o r  L h e  i t e n l .  I n

t h e  r u l e  a c t i o n  t h e  p a r t s  o i ' t t ¡ e  l t e m  t h e r e f o r e  e a n  h e  r e f e r e d  t o  b y

v a r i a b l - e s  i n s t e a d  o f  C A D . . . D R s .  T h e  L I S T  s t a t e m e n t  h o w e v e r  i s  s L i l l

n e e d e d ,  S i m i l a r I y ,  g e n e r a l  f l t t e r s  c a n  b e  r e g a r d e d  â s  a d v a n c e m e n t s  o f
p a t t e r n - a c t i o n  r u l e s  b e c a u s e  t h e  r u L e  p a t t e r n  a n d  t h e  r u l e  a e t l o n  a r e
j o i n t  t o  a  s i n g l e  g e n e r a l  f i t b e r  

-  
w h i c h  b o t h  t , e s t s  a n d  I ' o c a Ì " l y

[ , r a n s f o r m s  t h e  i t é m  t  t f r i s  a l s o  i m p l  l e s  t h a t  a  f a i l u r e  o f  f u n c t i o n s  I  i k e

N A T S 1 J B l  i s  d e t e c t e d  a s  e a r l . y  a s  n o n - i d e n t i c a l  v a l u e s  o f  v a r i a b l e s  l  i k e

? D  l "  B o t , h  . ¡ d v a n e e m e n t s  a l l o w  t h e  p r o g r a m Í n e r  t o  e x p r e s s  h i r n s e l f  w f  t h
h l g h e r - 1 e ' ¡ e I ,  m o r e ' p i . c t o r i a l f  I a n a l o g i c a l ]  c o n s t , r u c t s .
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2 . 0  F A S I C  F T T  C O N C F P T S

' r ¡ e  n c w  d e f i n e  s o m e  b a s i c  F I T  c o n c e p t s  a S  f a r ^  a s  n e c e s s â r y  f o r  t h e

p u t ' p c s e  o f  t h i s  P a P e r  '

A t o r n , s  a r e  a  c o u n t a b l e  s e t  c f  o l ^ r j e c  L s  w i  t h  n o  i t l t e r n a l  * s t r u ' : t u r e  "

E .  e ' ;T - -T ,  ó6 ,  FL IGHT.

. E ¿ P l e , l : ¡ s l s S r e t h e s e } - o f . w e 1 1 - b r a e k e t e d s t , r i n g s o V e r . t l r e a t o n ¡ s a n d

t h e  S e q u c n c e  s e p a ' a t o r  ' i i  t  i f  t o  t h e  l - e f t '  o f  ' :  t  + - ¡ r e r e  i s  i u s t  a

s : . n g ì . e  e x p r e s s i ã ñ i  : t ' , 9 " 1 , b "  o m i t t ' e d . , 1  '

E . g . :  T ,  ó 5 ,  ( t  :  1 ) ,  ( n  1 ) ;  ( À  B  ;  1 i '  ( F L I G H T  6 6  R 0 U N - 1 1 0 N  R O U N i 6 ¡ l  4 ) '

S e o t ¡ e Ì ì c e s  a r e  t h e  s e t  o f  s t r i n q s  o i  u * p r e s s i " ! 9 ' - ^

u . * l l ã r ;  ,  6 6 ,  ( ¡  :  r ) ,  i - ì i 6 B t  i i , - i n  i c u r  6 6  R o u N r o N  R O u N Ì o N  r i ) .

C o r n n o u l ' ¡ r l s S r e t i r e s e t d i , f f e r e n e e o f S e q u g i ) c ! : ' ' $ . : 1 : n i s i r e c ! b y a t o m s .
E.s j5 Ï t  i n " , - ' ì l l - . 1  ( i 6ð i  r j , - r i i - r cn r  56  RouNroN  Rou ¡ { r0 f r  4 ) .

V a r i a b l e s a r e e x p r e s s i o n s w ì r l c h e a n b e . s e t t o â n € x F ' r e s s i o n b y m e a n S
c f  

-E lã - l ñõve -one  p re f  i " x  I  f  l  anc i  t c  a  sequence  ̂ by .  t eans  c ¡ f  t he  shove

p r e f i x  [ ) ] ,  
" n O - w h i c i r  

c a n  h e - 1 . å c k e d - r r p  O V - " Ë å n s  o f  ! ' i ' t e  
p u l ' 1  p r e f i x  t < l '

v a r i a b l e s  m a y  b e  t y p e d  u y  r n l ? 1 s  o f  
" ä n  

i r -  o r  a n  x ) - p r e t ' i x  a n d  u s s d  a s

(  x ? v a r  :  v a i . )  o r  (  x ) v a -  
u  

v a i )  ,  n h i c h  i i r s t  r e s u l t s  i n  t ï r e  f  i t r n e n t

( v a r  :  v a l )  a n d  o n l y  o l l  i t s  s u c c e s s  c a u s e s  ( ? v a r  :  v a i )  o r  ( ) v a r  :

v a l ) .
E . g " :  ? N ,  ) ( N A T S U E l  0 ) ,  > ( N A T S u B l  ? ¡ ¡ ) ,  ( N ,  < ( N A T S U B l  0 ) .  x ? S H C I R . i M o N T H .

I , g n . ! i o Æ a r " s e q u e n c e s f c t , w h i c h a r e d e f i n e d t o , o p e : ^ a t e o n a r g u m e n t
s e c u e n c e s  a r g  w i t h  t h e i r  b o ' C y  

" " q , å n c e s  
b o d  b y  m e a n s  o f  v a r i a b l e

; ; Ë - " i n e t  ( > ( f õ t  :  a r g )  ' L ' o d ) '

E . g . :  N A T S U B I ,  d e f i n g l - t > C Ñ " u ' i S U B ì  ? N )  ' ( I F  ( G R Ê A T E R P  < N  0 )  ( S l J E 1  ( l i ) ) ) '

!  o r  S T R I P  o r  U ï ¡ P A C K ,  d e f i n e ' C  ( > ( !  ( > X ) )  o < X ) "

M o r e  e x a m p l e s  i n  t h e  n e x t  s e c t i o ¡ r '

C o n s t a n " b s  a r e  a t o m s  n o t  d e f  i n e d  a s  f u n c t i o n s  ' c r  aLons  w i  t ' h  a

%-prffffi---
Ë " ; . ; ^ - i : ,  0 6 ,  R ,  F l r c l l r '  Í F L r c H T o  f N A T S U B i '

P a t ' t e r n s  a r e  c o m p o u n d s  c o r l t a Í ' n i n g  z e r o  o r  I n o r e

m o r e  v a r i a b l È s .
E .  g .  :  (  FL IG i {T  ? l ' l  ?D  ?D ?S  )  '

e o n s t a n L s  a n d  z e r o  o r

m o r e  c o n s t a n t s  tqe-ne la t -  t ! ! te rs  a re  cornpounds ccnba in ing  zero  or

z e r o  o ï ' m o r e  ; " t m r r ì - e s ,  a n d  o n e  o r  m o r e  f u t l c i i o t i s '

Ë : à : :  
- -  

( i ' i - r c l r t  ? N  ? D  ? D  N A r s u B l  )  "

F l t t e r s a r e t h e s e t u n i o n o f v a r i ¡ b t e s , f r t n c t i o n s , c c t . l s t a r t i s o

E:::ml ' i l i rË;Ëi: '+, ' tFl iËå; ?N ?D ?D ?s), (FLïGHI ?N ?D ?D NArsuBl).

I G e n e r a l ]  F i t m e n t , s  a r e  e x p r e s s i o n s  (  i r  :  f e )  '  w h e r e  i r  i s  a

fe "ËËT i=F i tFã î t re  i s  a  f  i t ' t ee '  i ' e ;  a  sequence '

E . e . :  ( , ( F L r c H i  r Ñ  r o  ? D  w a î s ù n i i - ;  "  
t n l i c u i  o o ' n o L r N r o N  R Û u N r O N  u ) )  '

or :  (  , (FL IGHT ?N ?D ?D ¡ ¡ ¡ i ãus r  i  '  ( r l i cu r  66  R0UNTON RuTUNT0N 4 )  )  '

E v a l u a t l o n s  o f  I g e n e r a i ]  r i t m e n t s  r e t u r n  s e q u È n c e s  o f  z e r o  o r  m o r e

e x p Í f f i ð F _ - U y  t õ u n s  o f  v a i u a t i o n  I i o o k - r ' i p  9 f  v a r i a b ] ' e  v a l u e s '

d e f  i n i r  j . o n  , n r J i o t i l ã i i " " * ã å u t i . "  f  r u n n Í n t  o f  p r ð c i e ¡ i n e d  c o d e  f o r  a t o m
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m a t c h € s  r  G L O B A L  b i n d i n g  g e n e r a t , i o n ,  a n d  s y s t e m - f u n c t i o n s l  o  m a p p i n g
I  e v a l u a t i o n  o f  s u b e x p r e s s i o n s  f o r  c a l l  b y  v a l u e J ,  a n d / o r  p a i r i n g
I a s s o c i a t i o n  o f  p a r t s  o f  f r  w i t h  c o r r e s p o n d i n g  p a r t s  o f  f e ] .
E . i g . :  ( ' ( F L I G H T  ? N  ? D  ? D  N A T S U B l )  ; p a i r i n g  t h e  g e n e r a l  f i t t e r

' ( F L I G H T  6 6  R O U N T O N  R O U N T O N  4 ) )  ; w i t h  t h e  f i t t e e
= )
( C O N S I S T E N T L I S T  ( F L I G H T  F L I G H T )  ; e x e c u t i o n

(  ?D  ROUNTON )
(  ? D  R O U N T O N  )
( N A T S U B l  4  )  )

e  x e c u t  i o n
e  x e c u t i o n
v  a 1  u a t  i o n

= )
( C O N S I S T E N T L I S T  F L I G l l T  ; e v a l u a t e d

:  ( G L O B A L  ( ? N  6 6 )  :  6 6 )  ;  e v a l u a t e d
'  I  ( G L O B A L  ( ? D  R O U N T O N )  :  R O U N T O N )  ; e v a l u a t e d

( G L O B A L  ( ? D  R O U N T O N )  :  R O U N T O N )  ; e v a l u a t e d
( I F  ( c R E A T E R P  4  0 )  ( S U B 1  4 ) ) ) ; m a p p i n g / e x e e u t i o n s

= )
(  C O N S I S T E N T L I S T  F L I G H T

' ( G L O B A L ,  ( ? N  6 6 )  :  6 6 )
;  c o n s i s C e n c y
;  c h e c k

( G L O B A L  ( ? D  R O U N T O N )  :  R O U N T O N )  ; f o r  t h e
( G L 0 B A L  ( ? D  R O U N T O N )  :  R 0 U N T O N )  ; v a r i a b l e
3 ) ;  b i n d i n g s

= )
( G L O B A L  (  ? N  6 6  )  (  ? D  R O U N T O N  )  ;  b i n d i n g s  a r e  e m b e d d e d  i n  t o p - i . e v e l

(  FL IGHT 66  R 'O 'UNTOTN R0UNTON 3  )  )  ;  va lue  i s  re tu rned
= )
( i L r c H r  6 6  R o u N T o N  R o u N T o N  3 ) ,  N = ) 6 6 ,  D = ) R o u N T o N .

T h e  e v a l u a t i o n  o f  f i t m e n t s  b y  m e a n s  o f  a n  a b s t r a c t  m a c h i n e  a n d  Í t s
i m p l e m e n t a t i o n  i n  I L I S P  i s  d e s c r i b e d  i n  ( B o l e y  1 9 7 9 ) .

3 . 0  C O M P O U N D  F U N C T I O N S  A N D  G E N E R A L  F I T T E R S

F u n c t i o n s  n e e d  n o t  b e  a t o m s  b u t  a l s o  r n a y  b e  c o m p o u n d s  a s  w e l L - k n o w n
f r o m '  m a t h e m a t i c a l  f , u n c t i o n s  l i k e  t h e  n - t h  r o o t  I t t r e  c o m p o u n d  ( R O O T  n )
f o r  a  g i v e n  p a r a m e b e r  n  c a n  b e  a p p l i e d  t o  a n  a r g u m e n t ,  â s  l n  ( ( R O O T  3 )
g )  = )  2 1 .

I n  t h e  f o l l o w i n g  s u b s e c t i o n  w e  w i l l  e m b e d d  g e n e r a l  f i t t e r s  i n t , o  t h e
c o m p o u n d  f u n e t i o n  P O R  a n d  a f t e r  t h i s  w e  w i l l  e m b e d d  c o m p o u n d  f u n e t l o n s
l n t o  a  d a t e  s t r u c t u r e  u p d a t Í n g  g e n e r a l  f l t t e r .

3 .  I  P O R  U s e d  A s  C o n t r o l  S t r u c  t u r e  l , J i  t h  G e n e r a l  F i  t t e r  P a r a m e t e r  s

I n  P L A N N E R - l i k e  l a n g u a g e s  a  P a t t e r n - O R  c o n s t r u c t  i s  u s e d  I c a l l e d  V E L
l n  ( H e w i t t  1 9 7 1  ) 1 ,  w h i c h  m a t c h e s  a n  i n s t a n c e  i f f  o n e  o f  i t s  e l e m e n b s

;  m a t c h e s ' t h a t  i n s t a n c e .  W e  r e g a r d  t h i s  a s  a  c o m p o u n d  f u n c t i o n  w h l c h  c a n
I  b e  s e m a n t i c a l l y  d e f i n e d  b y  m e a n s  o f  L I S P ' s  n o n - c o m m u t a t i v e  0 R  ( M c C a r t , h y
,  e t  ' a l  .  1 9 6 2  )  a s  f o l l o w s :

i  ( > ( ( P o R  ? X )  > Z )  ' ( < X  < Z ) )
i  ( >  (  ( P o R  ? X  > Y  )  > z )  f ( 0 R  :  ( ( X  < Z )  (  ( P O R  < Y  )  < z )  )  ) .
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T h u s  a  P O R  w i t h  a  s i n g l e  p a r a m e t e r  ? X  a p p l i e d '  t o  a n  a r g u m e n t  > Z
m e a n s  t h e  s a m e  a s  < X  f i t t e d  t o  < 2 .  P O R  w i t h  p a r a m e t e r s  ? X  a n d  ) Y
a p p l i e d  t o  > Z  m e a n s  t h e  s a m e  a s  a n  0 R  w h i c h  i n  i t s  f i r s t  a r g u m e n t  f i t s
( * -  t o  < Z  a n d  i n  i t s  s e c o n d  a r g u m e n !  a p p l  i e s  a  P O R  ç ' ' i t h  p â r a m e L e r  ( Y  t o
< Z  "  N o + - e  t h a t  t h i s  d e f i n i t i c n  r e e u r s i : s  d o w n  t h e  p a : l è m e t e r s  o f  F C ) R '  n o t
C o w n  i t s  a r g u m e n t s .

T h e  p a r a r n e t e r s  o f  t h i s  F I T - P C R  n ¡ : e c ì  t i o ù  b e  p a t t e r n s  b u t  a - l . s o  n ' : a y  b e
I g e n e r a i . l  f i t t e r s .  f n  t h i s  w a y  P O R  b e c o m e s  a  c o n í r , c l  s t r u c t u r e  f o r
I g e n c : . a l ]  f i t t , e r s  w h i c h  l r i e s  t o  f i t ,  i t s  [ r a r a r n e t e r s  t o  i ' t s  a r g u n l e n t s
f r ì - -  1 e f ' t  t o  r i g h f  u p  t o  t h e  f i r s t  s u c c e s s f u i  o n e ,  t h e  v a l u e  o f  w h o s e
r - . r e r a l l  f i t m e n t  i s  r e t u r n e d .

T f , e r e f o r e
F o r  e x a m p l  e
f u n c t  i o n  ,

P 0 R  c a n  b e  u s e d  a s  a  s u b s i , i t r - r t e  f o r  c e r t a i " n  L I S P  C O N D s .
t h e  u s u a l  L I S P  d e f i n i t i o n  o f  t , h e  F L A T T E N  I t r e e  t i p s J

( D E  F L A T T E N  ( L  )
( C O N D  ( ( N U L L  L )  O )

( ( A T O M  ( C A R  L ) )  ( C O N S  ( C A R  L )  ( F L A T T E N  ( C D R
( T  ( A P P E N D  ( F L A T T E N  ( C A R  L )  )  ( F L A T T E N  ( . C D R

i n  F I T  e a n  b e

( > ( F L A T T E N  ? L )

r e h ¡ r i t t e n  I t t r e  ' o t  d e n o t e s  f i t t e r  c o m p o s i t i o n ]

L ) ) ) )
L ) ) ) ) ) ) , w

*

' (  ( P O R  O ; t h e  c o n s t a n t  ( )  i s  a n  i d e n t i t y  f o r  ( )
f ( A T 6 M  ! o F L A T T E N o L I S T )  ; p r e d i c a t e  A Ï O M  i s '
|  (  ! o F L A T T E N  ! o F L A T T E N o L I S T ) )  ; r e e u r s i o n  o n

< L  ) ) .

a n d  e l . s e  f a i l s
i d e n t i t y  f o r  a t o m s

h e a d  a n d  L I S T - r e s t

3 . 2  A  D a t e  S t r u c t u r e  P r o b l e m  S o I v e d  B y  S t e p - w i s e  R e f i n e m e n t

W e  p r e s u p p o s e  t h a t  c a l e n d a r  d a t e  s t r u c t u r e s  h a v e  t h e  f o r m

(  ? ! ' IEEKDAY (  ?MONTHDAY ?MONTH )  ?YEAR )  , e . s .  ( F R I  ( i 4  D E c )  1 9 7 9 ) .

T h e  p r o b l e m  t s  t o  u p d a t e  t h e  c a l e n d a r  f r o m  e a c h  d a t e '  t o  i t s
s u c e e s s o r  d  

* " .

T h e  g e n e r a l  f i t t e r  s o t u t i o n  o f  t h i s  p r o b l e m  w i l l  b e

( t r t D S U C C  ( M D S U C C  M O C O S U )  Y E C O S U )  '

w h i c h  e x a c t l y  m i r r o r s  t h e  s t r u c t u r e  o f  t h e  c a l e n d a r  t o  b e  u p d a t e d  "  ! ' l e
n o s {  d e f  i n e  t h e  p a r t s  o f  t h l s  g e n e r a l  f  i t t e r  b y  s t e p - w i s e  r e f i . n e m e n t  t
t h u s  o b t a i n i n g  t h e  e o m p l e t e  s o l u t i o n .

I

. , ,
V e r s i o n  0 :

T h e  W e e k D a y S U C C e s s o r  f u n c t i o n  m u s t  b e  d e f i n e d  e x t e n s i g n e t l y i .  - , - - - .
i j ( w o s u c c  t ¡ o H l  T U E )  ( > ( w D s u c c  r u E )  t t ' E D )  . . .  ( > ( w D S U c c  s u N ) , M O N )

T h e  M o n t h D a y S U C C e s s o r  f u n c t i o n
( > ( M D S U C C  ? N )  ' ( A D D 1  < N ) )

T h e  M O n t h C O n s e r v a t i v  e S U C C e s s o r
(  >  ( M O C O S U  ? M O N T H  )  ' < M O N T H  )

c a n  u s e  t h e  n u m b e r  s u c c e s s o r  f u n c t i o n :

. l

i s  t h e  i d e n t i t y :



I I

T h e  Y E a , ^ C O n s e r v a t l v e S U C C e s s o r  a l s o  i s  t h e  i . d e n t i t y :
( > ( Y E C O S U  ? Y E h f i ) ' < Y E A R ) .

! , f i . + . h  t h e s e  < J e f i n i t i . o n s  t h e  u o d a t i n g  w o r k s  f o r  m o s t  e a s e s  1 1 k e

( ' ( W D S U C C  ( ? 4 D S U C C  M O C O S U )  Y E C O S U )  ' ( F R I  ( 1 4  D E C )  1 9 7 9 ) )  = )
(  COl{SISTEI ' ¡TLIST ( l , tDSUCC f  RI  )

( C O I ¡ S I S T E N ' I ' L I S T  ( M D S U C C  1 4 )  ( M O C O S U  D E C ) )
( Y E C O S i t  1 9 7 , 9 ) )  = )

(  CONSIS IgNTL IST  Sp .T  (  CO i IS  ISTE! ' ¡T l - IST  15  DEc  )  1979  )  ' .  )
( s A T  ( 1 5  D E c )  1 9 7 9 ) ,

b u t  r e l u r n s  w r o n g  r e s u l t s  f o r  e x c e p u i o n  c a s e s  I i k e

( ' ( ' v \ r D S U c C  ( ¡ 4 D S U c C  M T j C O S U )  Y E C O S U )  ' ( F R I  ( : J 0  N O V )  1 9 ' f 9 )  )  = )
( s A T  ß 1  Ì ' ¡ O V  )  1 9 7 9 )  .

vu 
" 
ql_on 1 .!gr,ur- -sjfg sgn_ç.qi] :

The  eanpour rd  (HDSUCC I4OCCSU)  i s  de f i ned  as  a  SHCRTMCI IT ï I  successc¿F i
( > ( ( M D S U C C  M O C 0 S U )  ( 3 0  x ? S I i C R T H C N T i I ) )  ' ( L I S T  ' l  ( M C S U C C  l S l t O R l l ' 4 O N T H ) ) )

S im j . I a r ) - y  i t  ean  ' oe  de f j -ne< l  as  a  LONGMOì l Î i l  successoF  ! ,
( > ( ( u p s u c c M 0 c o S U ) ( 3 1 x ? L o t - ! c u o Ñ l r r l j ' r r i 5 t i r l r o þ y ø i < L o N G M o N T H ) ) ) '

I

i , l C r ; t , h S U C C e s s o r  i s  C e f i n e d  a s  a n  e x t e n s i o n a l  f u n c t Í o n :
( > ( M ü S I J C C  J A N )  F E R )  ( > ( I ' 4 O S U C C  F E B )  M Â R )  .  . . .  ( > ( I 4 O S U C C  D E C )  J Â N )

LONr ; î , , lONTI i  a r t r J  SF¡ORTMONTH a re  de f  i ned  as  ex tens iona l  asse ' r ' t i ons :
( >  ( i , C I , ¡ G M O N T I I  J A N )  T )  ( >  ( S H C B T M O N T I I  F E B )  T )
( > ( t r ¡ X C V O i { T l i  M ^ R )  T )  :  , n ( > ( S I { C R T M O I ' ¡ T H  A . P n )  T )
( > ( I , O N G I . { O N T H  I 4 A T )  T )  

. ( > ( S H O R T M O ¡ I T T I  J 1 J N )  T )
( > ( L 0 r , ¡ G t 4 û N T r {  J U L )  T )
( > ( L O I J C I 4 O I , ¡ T H  A U G )  T )  ( > ( , S H O R T M O N T H  S E P )  i )
( ) ( L C H G I { O Ì ¡ T H  O C T )  T )  ( > ( s F l 0 R ' f M 0 } l ' f H  , \ o v )  T ) .
( ) ( L O I ' ¡ G M O N T H  D E C )  T )

N o w  t h e  u p d a t l n g  a l s o  w c r k s  f o r  m o n t h  e n r J s  l i k e

( ' ( v r D S U c c  ( M D S U C C  M C C C S U )  Y E C O S U )  ' ( F R ï  ( 3 C  N O V )  1 g 7 g ) )  = )
(  CCNSISTENTLIST  ( l ' iDSUCC Fn  I  )

( ( M D S U C C  M 0 c 0 S U )  ( 3 0  N O V i )
( Y E c o ß U  1 9 7 9 ) )  = )

(  CONSI STE}¡  T[ , i  ST .  S¡ IT

:  
(L IST  1  (? . !OSUCC NOV)  )
1 9 7 9 )  = )

(  cOr,¡s isrEr ' ¡TLrs ' r  sÂT (Lrsr  1 DEc) ' t979 )  =)
( S A T  ( 1  D E c )  i g 7 ' J ) ,

b u t  s t , i I l .  r e t u r n s  w r o n g  v a l . u e s  f o r  e x c e p t i c n s  o f  e x r i e p t i o n s  L Í k e

(  '  (WDSUCC (  l ' f  DSUCC MOC0Sl . ,  )  Ì :ECOSU i  '  ( I , IED (? .5  FEB)  1e :79 ) )  = )
( T H U  ( 2 9  F E B )  1 9 7 9  )  .

i  V"-f-glg_t 2 [Fekrrua¡g sgg-1erge¡]:

I  T h e  c o r n p o u n C  ( M D S U C C  Ì 4 C C O S U )  Y É C O S I J  ! ' o r  + - h e  ( 2 8  F E B )  o f  m o s t  Y E A R s  i s :
l



( > ( ( M D S U C C  M O C C ) S U )  Ï E C O S U  :  ( ? B  F i ' ¡ ' ¡ )  ? Y E ¡ ' R )  " ( 1  I ' i À R )  ' < T Ë A R )

F o r  t h e  ( 2 g  F [  )  o f  a  L E A p y H Â R  I t . y p e d  y - a r i a b l e  s u p e l s e d l n g .  Y E q f  ] .  Í t  i s :

{ >  (  ( ¡ r D S U c c  M o L i s u )  y E c o s L r  i '  t ä g - F É b )  x ? L ! Ã Þ i u Ã n  j  ì  ' ( ¿ 9  F ' E R )  t < L E A F Y E A R )

F  c r  t h e  . 2 9  F E s )  i n  t h e  c o n t e x t  o f  a  L E A P Y E À R  t ' h e  c o n i p o u n d  i s :

( ) ( ( M D S U r j c  ¡ , i o c o s u )  y E c o s u  ; - ¡ t 9  F E B )  i ' i r - i . Ã F i È ¡ n )  . '  ( 1  r t A R )  ' < L E A P Y E A R )

i r ¡ r p y i r 4 ¡  i : a n  b e  c l e f i n e c t  b y  m e a t : r -  r ¡ f  d i v i s i o n  w i t h o u t  r e m a i n C e r :

i !  i r , r ,  ' \R  r vEnn  )  '  (DTv I [ lABLE < ' :  r r ìR  4  )  )  '

¡  t h e  g e n e r a l  f  i t t e r  a l  s o  - - o r k s  f o r

'  ( rn i i rsucc (  I lDSUCC MOCOSU )  YEC0SLi  )  '  ( ,J$-ELì

cdHsls t r i ¡ ' ,  TST (u;DSUcc t^ lED)
(  (  M D S U C C  Þ i O C O S U  )  Y E C C S U

(  C O N S I S T E N T L  S  T H U
( 1  t : A R )  1 9 7 9 )  = )

F e b :  u a r y  e n d  s  I '  i k e

( 2 8  F E B )  1 9 ? 9 ) )  = )

;  ( 2 8  F E B )  1 9 7 9 ) )  = )

* " o n *  v a l u e s  f o r  e x c e p t i o n s  o ' f  e x c e p t i o n s  l i k e

M O C O S U )  Y E c C S U )  ' ( M O N  ( 3 1  D E C )  1 9 7 9 ) )  = )

( T H U  f i  M A R )  1 9 7 9 )

b u t  s t i l l  r e t u r n s

( ' ( W D S U C C  ( M D S U C C
( T U E  ( 1  i A N )  1 9 7 9 )

þ l¿ lo ¡  I  IYear  sucees3or ] :

T h e  c c m p o u n d  ( M D S U C C  M o c o s u )  Y E C I ì S U  f o r - t h e  ( 3 1  D E C )  o f  e a e h  Y E A R  i s :

t T i r r i * ü ð ð " ü o ò o s u >  y E c o s u  i ' r ã i  D E c )  z v s Ã . ñ  j  ; ;  r 1  r A N )  r  ( A D D 1  < Y E A R ) ) .

' I h e  S e n e r a l  f  i i : t . e r  n o w  a l s o  w o r k s  f o r  t h e  y e a r  e n c l :

( ' ( v v , D S U c C  ( M D S U C C  M O C o S U )  Y E C O S U )  r ( M O N  ( 3 1  D E c )  1 9 7 9 ) )  = )

i  còñsrs rENTLrsT ( ï IDSUcc MoN )
( ( u D S U c c  M o ð o s u )  Y E c o s u  :  ( 3 1  D E c )  1 9 7 9 ) )  = )

( c o N S i S T E N T L I S T  T U E  ( 1  J A N )  1 9 8 0 )  = )
( T U E  ( 1  i A N )  1 9 8 0 ) .

r n  s i : m m e r y ,  þ r e  h a v e  u s e d  a  ' t o p - d o 1 n '  m e t h o d o l o g y  f o r  g e n e r a l  f  i t t e r

d e f  i n i t i o n  
" i  

i . n  t h e  f o l r o w i n g  p r o p e r t i ' e s :

l . T h e g e n e r a l f i t t e r w o r k s v e r y e ? r } y f o r t h e r e g u l a r c a s e s .
2 .  T h e  e x c e p t i o n  c a s e s  à r e  o b t a i n e d  b t  s t e p - w i s e  r e f l n e m e n t '

3 ,  E x c e p t i o n s  a n e  h a n d l e d  u v - a e f i n i l g - ] a r g ê r  c o m p o u n d s ,  s o  t h a t

a .  r e g u t a r  d e f i n i r i o n ,  
" " ã å i n - ; ó ; i i ã a b I e - f o r  

t r r è i r  s m a l l  c o n p o u n d s ,

b .  t h e r e  i s  a n  a n a l o g y  t o  t h e  w ä y  t r u m a n s  s e e m  t o  s o l v e  t h e  p r o b l e m '

4 . 0  C O M P A R I S O N  W T T H  O ' T H E R  F O R M A L I S M S

ï n . t h i . s  s e c t i o n  ! . J e  p o i n t  o u t  s o m e  r e l a t i o n s h i p s  b e t w e e n

f i t t e r s  a n d  o t h e r  f o r m a l i s m s .  t ¡ l e  r e s t r i c t  o u r s e l v e s

f o r n a r i s n n s  c u r r e n t l y  d i s c r r " ã ã ,  n o t i n g  h o w e v e r ,  t h a t  a n  e a r l y

t o  s y n f h e s i z e ' i Ï ¡ F " f u n " t i o n s  á n ¿  p a t t e r n s  a l r e a d y  w a s  m a d e  i n

e t  a I .  i  9 T 0  )

'  g e n e r a l
t o  t h r e e

a  t t  emPt
( M c B r i d e
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4 .  i  F u n c t i o n  C o m b i n a t i o n

C o m b i n a t i o n s  o f  f u l r c t i o n s  f  a n d  g  a r e  p r o d u e t s  f X g ,
( f X g ) ( a , b )  =  ( f ( a ) , g ( b ) )  ( B r a i n e r d  &  L a n d w e b e r  1 9 7 4 ) ,

s o  t h a t

T h i s  c o n c e p t  c a n  b e  u s e d  a s  a n o t h e r  s t a r t i n g
g e n e r a l i z a t i o n s  l e a d i n g  t o  g e n e r a l  f i t t e r s :

p o i n b  f o r

1 .  Ï n s t e a d  o f  o n l y  p e r n i t t i n g  f u n c t i o n s  e s  e l e m e n t s  o f  c o m b i n a t i o n s ,
g e n e r a l  f i t t e r s  a l s o  p e r m i t  c o n s t a n i s  a n d  v a r i a l ¡ l e s "  C o n s t a n t s  a r e  n o
p r o b l e m ,  b e c a u s e  a  c o n s t a n t  c  c a n  b e  r e g a r d e d  a s  a  o n e - a r g u m e n t
f u n c t i o n  c  w h i c h  f a l l - s  f o r  a l l  a r g u m e n t s ,  e x c e p t  f o r  c ,  f o r  w h i c h  l t ,
r e t u r n s  c . -  V a r t a b l e s  h o w e v e r ,  g i v e  i i s e  t o  a  t r u e  g e n e r a l i z a t i o n  o f
f u n c t i o n  c o m b l n a t l o n s ,  b e c a u s e  d i f f e r e n t  o c c u r r e n c e s  o f  a  v a r i a b l e
i n s i d e  a  r c o m b l n a t i o n t  o n l y  s u c c e e d  i f  t h e y  c o r r e s p o n d  t o  i d e n t i c a l
v a l u e s .  T h u s  i f  w e  r e g a r d  t h e  v a r i a b l e  v  a s  s o m e  f u n c t i o n  v  t h e n  e . g .
( v x 1 x v )  ( 2 r 1 , 2 )  =  ( v ( 2 )  1 1 ( 1 ) , v ( 2 ) )  s h o u l d  s u c c e e d ,  w h e r e a s
( y X T X I ) ( 2 , 1 , 3 )  =  ( î ( 2 ) , J ( 1 ) , I ( 3 ) )  s h o u r d  f a t l ,  b e e a u s e  o f  r h e
Í n c o n s i s t e n t  a r g u m e n t s  2  a n d  3  f o r  v .  T h e  v a r l a b l e s  o f  g e n e r a l  f i t t e r s
I e v e n  o f  p a t t e r n s ]  t h e r e f o r e  h a v e  l o  b e  e v a l u a t e d  c o n t e i t - s e n s i t l v e l V ,
a s  e . g .  d o n e  b y  C O N S I S T E N T L I S T .

2 .  I n s t e a d  o f  o n l y  p e r $ i t t i n g  a s s o c i a t , i v e  p ¡ : o d u c b Þ  f  1 X f 2 X . . . X f N  o f
f u n c t ' i o n s ,  g e n e r a l  f  l t t , e r s  p e r m i t ,  a r b i t r a r y  c o m p e g n d s  c o n t a i n l n g  t h e
f u n c t l o n s  f l ,  î 2 ,  . . .  f N  o n  a n y '  l e v e l . T h e  a s s o c l a t l v e  p r o d u c t  o f
f u n c t l o n s  i n  F I T  i s  w r i t t e n  a s  a  s e q u e n e e  f l  î A  q  r  !  f N ,  w h i c h  i s
a p p l i e d  t o  a  s e q u e n c e  o f  a r g u m e n t s  a r g  t o  p e ü u r n  a  s e q u e n c e  o f  v a l u e s
r 1  1 2  .  .  .  r K  b y  m e a n s  o f  I  m u l t l p l  e  f u n c t t s n  a p p t  i c a t f . , s n s  w i t h  m u l t i p l  e
r e t u r n e d  v a l u e s t  ( f l  f Z  . .  o  f N  :  a r g )  = )  1 1  r 2  .  . .  r K ,  w h i e h  f o r
N = K = 1  a u t o m a t i c a l l y  d e g e n e r a t e  t o  o r d i n a r y  f u n c t i o n  a p p t l c a t i o n s  ( f 1  :
a r g )  = )  r l  o r  ( f t  a r g )  = )  1 1 .  H o w e v e r ,  t h e  f I ' s  n e q d  n o t  b e  f u n e t ' i o n s
t h e m s e l v e s  b u t  a l s o  m a y  b e  a r b i t r a r i l y  n e s t e d  e x p ¡ e s s i o n s  c o n t a i n i n g
f u n c t f o n s .  E . g .  f o r  N = ' !  w e  0 b t a i n  g e n e r a l  f f t t e r s  l l k e  ( S Q U A R E  ( A D D 1
T I M E S )  ( S U B I  ( P L U S )  S U B l ) ) ,  w h l c h  c a n  b e  u s e d  l n  g e n e ¡ ' a l  f l t m e n t s  l l k e
( ' ( S Q U A R E  ( A D D I  r r M E S )  ( S U n l  ( P L U S )  S U B l ) )  ' ( 6  ( 3  4  5 l  ( 7  Q  1  1  3 )  9 ) )
= )  ( 3 6  ( 4  2 0 )  ( 6  ( 7 )  8 ) .

4 , 2  P a t t e r n  M a t e h l n g

T h e r e  a r e  t w o  p r l n e i p a l  p o s s l b l l i t l e s  o f  c o m b i n i n g  t h e  e o n c e p t s  o f
p a t t e r n s  ( H e w i t t  1 9 7 1  )  a n d  f u n e t f o n s :

1 .  A  p a t t e r n ' c a n  b e  p e r m i t b e d  t o  c o n t a f n  a  f u n c t l o n  a p p l L c a t f o n .  T h e
a p p l i c a t i o n  l s  e v a l u a t e d  p r i o n  t o  t h e  m a t c h  a n d  l t s  v a L u e  i s  m a t c h e d  t o
t h e  c o r r e s p o n d i n g  e l , e m e n t  o f  t , h e  l n s t a n c e .  F o r  e x a n p l e  t h e  p a t t e r n
m  a t c h

(  ( L r s r  ? x  B  ( c D R  |  ( ? x  ? x  c )  )  D )  r  ( A  B  ( A  C )
( ( r x  B  ( ? x  c )  D )  ( A  B  ( A  c )  D ) ) : )
( C O N S I S T E N T L I S T  ( ? X  A )  ( B  B )  ( C O N S I S T E N T L I S T
( C O N S I S T E N T L I S T  ( c L o B A L  ( ? x  A )  :  A )

B
( coNSISTENTLIST  (cLoBAL (?x  A )  :  A )  c )
D )  = )

( c 0 N s r s r E N T l r s r  ( c L o B A L  ( ? x  A )  ¡  A )  B  ( G L O B A L  ( ? x  A )  :  ( A  c ) )  D )  = )
( G L O B A L  ( ? X  A )  :  ( A  B  ( A  c )  D ) )  = )
( e  B  ( A  C )  D )  '  X = ) A
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i i . t ,nrent  v  e: rue ret .ur  nz¿ .  Far  exata,¿7.e Lhe gcneraL f  i t ' tner . 'c

r  . j t  B  C D R  D )  ' ( Á  B  ( n  C )  D )  = )

i c r , ; r i r i j ru¡ "TLrsr  i ix  î '>  (D B)  (cDB l ! " '  c ) .>  ( rs  D)  )
i i o r ¡ s , ; s r r  -L I : i r  i c tose l  (?x  A)  :  A )  B  (c )  t )  = )
( c l o B ¡ , L  t  :  ( Â -  B  ( C )  D ) i  = )
(P .  B  ( .C )  t .  ' ' ) â

e o r ¡ t a i n s  t h e  f u n c t i o n  C D R .  1 ' h i s
c o r r e s p o  r À  L n g í ? . s L u a n e e  e J  e n e n t

i s  p a i r e d  w i t h  I  z P P l
( A  C ) ,  r e ' v t ) l n i n g

i ed  y .o j  t ,he
( C J .  T h i s

i s  a  t r u e
f u n c t l c n s  c i t h

w l t h  v a i i l e s .

p a t t e r n s  a n C
r u l e  w h l c h

I  pa t , t e rn  s  ?

p a r b s  o f  t h e

;""r 'r, ì ; ; i ' i i tn'åi i"" 
-^"o^'nin"t 

i9n ,:: , . . .1:u*1,.  ̂'onor . l , : , :  . ,^íf,
Ë:; ;;'^i'i "Z'äåi- 

"'c 
-r- 

- 
pã it"" " " 

b ?:,?'::- -'!:-,? ::L':*.-l2t;,\2
2; ' ; i " i ,3 ; i ' " " r " 'ná ' t  on) -y  äonsÈants  w i  t? r  co , I f ¡çusr tvs  o r  v  a rJ 'aÞLes

4 " .  3  P r o d u c t i o n  S Y s f  e i u s

P r o d u c  c i c n  s y s t e n i s  ( l ' l e w e 1 1  &  S i m o n  1 g 7 2 )  c o n s i s + -  e t î  p a L t e r n - a c L i o n

r u l e s  w h i c h  r r ; å ; ; ; - ' p o t t u t n  n e t e h e s  w j  t h  a s s a c L e t ' e d  â c L L " c í t ' s '

A  r u l e  p a t l  p a t 2  o t o  p a ? ' 1 4  )  ? " ! 1  a e + - Z  a c t ' l l  i n  F I T  i s

r e w r i t t e n  ã s  a  À - e x p i - e r ¡ s i á "  r ' . p g t  1  \ p a \ Z  .  .  ¡  \ p a b M  z  a e ' c 1  a e L Z

a c t N ) ,  i . e ,  a S  a n  a n o r ¡ y * o u " - l u n " l ¿ o n  w i ¡ n  í r t v a e ¿ E l o n  p a ' c ç - e r r t  p a t l  p a l 7

: : :  
'  

i ' " i l q -  a n i  l , o d y  a c t l  a e t 7  n  '  '  a c t N  '

G e n e r a l -  f i t ; t , e r s  c a r r  L r e  t h c u g h t  o f  a - s  ?  s l n t ' h e s l e  - o f
pa t te r .n -  ac l i on  ru I  es  t  i nsõe ¡c  o f  be í r ,g  one  g , l cbaL

t rans f  c rms  ,â r r  en t i re  eo tnpound  ,  -  generaL  f  1 ' l ' t e r s  a re

c o n t a i r i i n g  t o c a i  r u l e s  w n i c n  o ñ f y  t r a n s f o r r ¡  $ - i r e  r e ' I e v a n f

c o m p ù u n o .

I r o r  e : r a m p l e  t h e  p r o d u c t t o n  r u l e  N  B  N  - >  N  C  N r  o r  r e Û ú r i t t e n  a s  a

I -ey .p res .s ion  
- (  

i l i - f  ã  r ¡ ¡  :  I t - ç  r y i  '  tFâ r ¡s fo rms  a  T 'Le - lae ' ' t ae  row  w í th  t ' o

n o u g h t s  t N *  I  
" n à  

' ä n " - B l á n k  
t B l  i n i o  a  r o w  w l t h  a  c r o s s  r , c )  r e p J - a e i n g  t ' h e

B  L a ; r k .  T h  j . e  g l o b a l  ' r u i  e  i n  t h e  c o r r e " p o n ã  i n g  g e n e r a l  f  l t i e r  '  l " t  ( \ B  c )

N ,  l s  r e p l  a c r ¿ , J  t ¡ V  a  l " o c a l  t ' u f å  i f g  C )  s i ¡ r r o u n ã e ã  b y  t w o  u n a f l e e ? ' e d  N r ' s '

f j e n e r a l  f  : " ' , e r s  a r e  t r u e  g e n e r a l  i z a t i o : r s  o  f  p a ' . E e r n - z t e l i c n  r u l ' e s

.beeause Ln the oegeneraf  ed-  case t 'hey m ay cont 'a l in  an ly  a s lny ' Ie  ruLe

w h l c h  c i o e s  t h e  e n t i r e  L r o n t . i ' ã t m a t i - o n .  É . 6 . . -  ! ' l u  a b a ' t e  E e n e r a ] r  f i t t e r

j . s  e q u i v a t e n t  t o  t h e  g " n " . n l  i i t t " r  i t ¡  Ï f S  \ ! ' l  :  C  N )  a n d  m a ' !  f u r t l r e r

tsese: ,arare t ,o  rh ;  s i is rn- ¡ - ; ; ; ;n i " iãn (  \ ¡ l  \ ts  \ ¡ l  :  I ' l  c  N )  .

' t ag .e i lY re r  w l th  s im i l a r  pa tÙern -ac t i ' on  ru les ' f o r  o th 'e :  l Le - t ' ac 'Eoe  row

t r a r t s f c r m a t i o n s  w e  o b t a i n :
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( \ B  \ N  \ N  :
( \ N  \ B  \ N  :
( \ N  \ N  \ B  :

( B L o ' d  ( \ B  C ) )  N

c  c  c )
c  c  c )
c  c  c )

C  N  N )
N  C  N )
N  N  C )

( \ B  \ c  \ c  :
( \ C  \ B  \ C  :
( \ c  \ c  \ B  :

( \ B  C )  N  N  
r e p l a c e d  b y  g e n e r a l  f i t t , e r s :

( \ B c )  c  c
N  ( \ B C )  } ¡  c  ( \ B c )  c
N  N  ( \ B C )  c  c  ( \ B c )

a b s t r a c t i n g  f r o m  r o w  P o s i t l o n :
N  ( B L O I { ( \ B C ) )  C  C

a b s t r a c t l n g  f r o m  N  o r  C :
( B L O ' r r  ( \ B  C ) )  x ? ( P O R  N  C )  ? ( P O R  N  C )

H e r e ,  a f t e r  t h e  r e p l a e e m e n t  o f  p a t t e r n - a c t i o n  r u l e s  b y  g e n e r a l

f l t t e r s  w e  a r e  e n a b l e d  t o  a b s t r a c t  f r o m  t h e  p o s i t l o n  o f  t h e  B l a n k
l n s l d e  a  r o w  b y  m e a n s  o f  t h e  c o m p o u n d  f u n c t l o n  B L O Ï Í ,  w h i c h  p u t s  i t s
i n n e r  p a r a m e t ó r  l n t o  e a c h  p o s i t l o n  o f  t h e  s e q u e n e e  o f  i t s  o u t e r
p a r a m e t ä r s .  I n  t h e  p a t t e r n - a c t i o n  r u l e s  t h e  t s L 0 1 { - a b s t r a c t l o n  1 s  n o t

þ o s s l b l e  b e c a u s e  1 t  w o u l d  i n v o l v e  s o m e t h i n g  l l k e  t w o  s l m u l t a n e o u s
b L O W s ,  c o u p l e d  a c r o s s  t h e  a r r o w .  W e  t h e n  f u r t h e r m o r e  a b s t r a c t  f r o m  t h e
p o s s i É i l l t t  t h a t  t h e  C r o s s  l s  m a d e  t o  p r e v e n t  t h e  o p p o n e n t r s  w i n  o r  t o
c a u s e  o u r  o w n  w l n  b y  m e a n s  o f  v a r f a b L e s  ( P O R  N  C ) ,  w h i c h  c a n  e i t h e r  b e
s e t  t o  N  o r  t o  

-  
C  [ o n l y  o n e  x ? - p r e f i x  i s  n e e d e d  t o  t y p e  l d e n t i c a ]

v a r i b a l e s l .

þ l h e n  u r e  a l s o  a b s t r a c t  f r o m  t h e  t h r e e  r o w s  o f  a  t i c - t a c - t o e  m a t r i x

a n d  t h e n  d e f i n e  s i m i l a r  g e n e r a l  f i t t e r s  f o r  e o l u m n s  a n d  d l a g o n a l s '  w e

a r r i v e  a t  a  g e n e r a l  f i t t e r  f o r  I o w n  a n d  o p p o n e n t ]  W f W  s l t u a t l o n s .
T o g e t h e r  w t t t r  t h e  o t h e r  s L r a t e g y  p a r t s  a  F I T  v e r s i o n  o f  t h e  e n t l r e
t Í c - t a c - t o e  p r o d u c t l o n  s y s t e m  

- i n  
( l I e w e l l  &  S i m o n  1 9 7 2 )  b e c o m e s

( P O R  W I N  F O R K - C E N T E R  C O R N E R  O P P O S I T E ) .

I n  s u m m a r y ,  w e  h a v e  u s e d  a  ' b o t t o m - u p '  m e t h o d o t o g y  f o r  g e n e r a l

f l t t e r  d e f i n i t i o n  f o r  a  t y p i c a l  p r o d u c t l o n  s y s t e m ,  l n d i c a t i n g - t h a t
g e n e r a l  f i t t e r s  h á v e  s i m i l a r  á à v a n t a g ê s  a s  p r o d u c t l o n  s y s t e m s  I e " g .
m o d u l a r i t y  ( B o l e y  1 9 ? 9 ) l '  p l u s  t h e  f o l l o w Í n g :

1 .  N o t a t l o n  l s  m o r e  h i g h - I e v e l ,  c o n c i s e ,  d e c L a r a t f v e ,  a n d  a n a l o g l c a L "
Z .  N o  u n n e c e s s a r y  t r a ñ s p o r t  a n d  e s t a b t i s h l n g  o f  c o r r e s p o n d e n c e s  o f

c o n s t a n t s  a n d - v a r l a b l e s  a e r o s s  a n  a r r o w  I t h u s  l e s s  e r r o r - p r o n e n e s s ] .
3 .  L o c a l  b r a n s f o r m a t l o n s  a r e  m o r e  i n t u i t l v e  a n d '  p s y c h o l o g l c a l l y  m o r e

p l a u s i b l e  t h a n  g l o b a L  o n e s  I e . g .  I  t e s t  i . f  B  a n d  r e p l a c e  b y  C '  l s  a' s f  
n g l e  c o n c e p t u ã f  p r o c e s s  ,  e m b e ã d e d  l n t o  a  L  a r g e r  t e s t i n g  c o n t e x t l  "

5 . 0  R E F E R E N C E S

B o l e y ,  H . :  T h e  F I T  a p p r o a c h  t o  A I  I a n g u a g e s .  P r o c .  C o n f .  A I S B / G I  1 9 7 8 .
B o I e i ,  H .  ,  F l v e  v i e w s  o f  F I T  p r o g r a r n m l n g .  U n l v .  H a m b u r g  1 9 7 9 .  _ .
B r a t n é r d ,  W .  &  L a n d w e b e r ,  L . :  T h e o r y  o f  c o m p u b a t i o n .  1 { l l e y  1 9 7 4 .
H e w i t t ,  ó . :  D e s c r i p t i o n  á n d  t h e o r e t i c a l  a n a t y s i s  ( u s l n g  s c h e m a s )  o f

P L A N N E R :  A  l a n g u a g e  f o r  p r o v i n g  t h e o r e m s  a n d  m a n l p u l a t l n g  m o d e l s  i n  a
r o b o t .  P h . D .  F e b r u a r y  1 9 7 1 ,  M I T .

M c B r l d e ,  F .  e t  a I . :  A -  s y m b o i  m a n i p u l a t l o n  s y s t e m - .  ¡ l q g l , .  I n t  .  2 r  - 1 9 7 0 .
t l c C a r t t r ¡ i ,  J .  e t  a I  . :  L I S P  1 . 5  p r o þ r a m m e r ? s  m a n u a l .  M I T  P r e s s  1 9 6 2 .
N e w e l l r - Á .  &  S l m o n ,  H . i  H u m a n  p r o b l e m  s o l v i n g .  P r e n t l c e - H a l L  1 9 7 2 .
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SCIENTIFIC ROARD FOR ARTIFICIAL
INTET,I,¡GENCE OF THE SYSTEMS ANALYSIS

('OMMITTEE OF'I ' I IE PRFJSIDIUM OF TII}-:
/\CADEMY OF SCIENCES OF THE USSR

INS'I ' ITUTE OF TECITNTCAL CYBERNETICS,
SI,O\.'AK ACADEMY OF' SCIENCES

lnt¿r¡rrÈion¿! Conlerence

ARTIT'ICIAL tN't ' r , ' ¡ . t ,rût:NCt: AND tNI. 'ORtffÂTION
- c()N1'Igot. sys'rl'Ms otr RoBoTs

House <¡f Scientists, Smolenice Castle near Bratislavq
Jrrne 30 - July 4, 1980 '  '

The Scientifie Board for Artificial Intelligence of
the Systems Analysis Committee of the Presidium
of the Academy of Sciences of the USSR and the
Institute of Tectrnical Cybernetics of the Slovak
Academy of Sciences are organizing tlre Conference
"Artificial Intelligence and Informatio¡l - Control
S¡'stems of Robots" to be held at the tlouse of Scien-
tists at Smolenice between June 3Ö - July 4, 1980.

Intcrn¡tlon¡l P¡olr¡m Commltú¿c:

Chairman of the Pro¡¡ram Committee:
G. S. Pospelov, Moscorr, USSR

llember¡ ol thc Progrem Comrnitùcc:

l. A. Angelov, Sofia, Bulgaria
2. J. Bene5, Prague, Czechoelovakia
3. V. M. BrJabrin, Moscow, USSR
4. Fan Din Zieu, Hanoi, Vietnam
6. J. Kotek, Prague, Czechoelovakia
8. L Lehman, Drerden, GDR
?. J. M¡kloðkq Bratislava, Czechoslovakia
8. A. S. Narinjani, Novosibirsk, USSR
9. D. E. Ochocimskij, Moscow, USSR

10. Z. Pawlak, Warsaw, Poland
11. I. Plander, Bratislava, Czechoslovakia
12 E. P. Popov, Moscow, USSR
13. D. A. Pospelov, Moscow, USSR
14. V. I. Rybak, Kijev, USSR
15. G. Stanke' Berlin, GDR
16. T. Vámoõ, Budapest, Hungary'
17. T. K. Vincjuk, Kijev, USSR
18. A. Zeleznikar, Belgrade, Yugoslavie

ROBOT$

[ 8 [ 8 ] $

House of Scientlsts. Smolenice C¡¡tle near Bratl¡l¡vc
June 30 - July 4, fÐm

a||d
for
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Atm ol the Confe.'ence

The alm of the Conferenee Is to acquaint Dartlei-
**arts wit.h the conl.emporary status and the most
rccent ¡'e-isults in th-' fieìd' ol artificial intelligence.
inf.jrniation-controi systenrs of robots and specialized
pi'oblern - orie¡rted conrputers for artiflcial intelligen-
ci, anti tobotics,

'trhe Confelenge Progt aixr lncludeg Ëur\tey paF¡ers
br invitetl experts, pro{essional lectures and discus-
sions. Round tabte discussions gnd sn exhibition cù'
vr-'ring purticipanls' own w<,¡rk will also be organlzed.

Progrem Sesslsn Subjccts

A. Theoretica! problems of artilieisl intelligence (AI)
- Methqlological aspects of Al
- Asceltå¡ntnent of progra\*n anti alg.lrithm pro-

perties
- Proving of theorems, solution of combinatoric

tasks
- Proßram generation and rynthesis
- Software for Al

B. Sl¡stems of perceiving and recognizing iþbot envi-
ronment
- Scene analysis and deacriPtion
- Pattern. recognition and Pr¡ce¡¡ing
- Tactile systems

and dieplay
- "Eye-Hand" - typ€ sYst€mg r
- Integrated systems of inforin¡Èio¡¡ perceptlon

and dtsplay
C Robolics €ygt€mg control

- Scheduling and handllng ta¡k¡ by the ¡uù¡ot
- Controlling e group of robots
- lmplementation of cqrt¡ul alÉorlthnç on dl¡trl-

buted ryrüemr
- Applied åssignmentl ol ro'botlcr

f). Communicatio'¡n , witlr the compuùer In natl¡rel
languaße
- Dtalcguc syrtems over tlre dut¡basc
- Knowled8e repre¡entatlon
* Recognltion oÍ human rpeecï¡
- Text $n¡lysls and syntherl¡

E. Specialized computer ¡ystemr and hardware for AI
and robotlcs
- Specialized prcblem-orletrtcd conrputer ¡yrtêmr

and prucegsors
- Speciallzed computer systerrr tnputs anl or¡tput¡
- Multiproceseor and rnultlcomputer cûmlrlexes
- Software of parallel computcrl for AI

Conlcrcnce lrngu¡tc!
Busclrn, Engllrh

Each partlcipant will receive an omnlbug volume
compl'ising uugmented abstracts,

The full text of papers rn¡ill be pubiished in the
Ploceedings igsued in print by the Publiehing House
of the Slovak Academy of Sciences lollowlng the
Conference.

GrIl tor P¡IDCn

The REFLY CARÐ with an abstract not exceeding
2il) words should be sent to the Organizing Commlt-
t€€ not later than

Novcnbcr 30, l9?9.

Äppltcants will be notltied of acceptanee of paperr
by

¡anuûry Bl, 1980.

The deadllne for submitting sugmented abstract¡
ol accepted papem, not qceeding in length 3 pages, la

Iby 15, 19t0.

Th'e full text of p¡pen in final form shot¡ld be
brought in pelson to the Contercnce.

The second anor¡ncement together with tbe Confe-
rence progmm will be forr¡rarded to all particip¡rnt¡ by

' 
Fcbru¡ry S0, 1030.

the number of parlfcipants will be ltmitcd to 100
per¡(xt&

Notc:
Thc Cor¡lerenee rArtlflclal Intelligence end Intor-

maügn ; Cor¡tml Sy¡ùemr of Ro&ot¡" will take pl,ace
et tlre âame time ao the Internattor¡al n¡rhi5Âtion
ROB9T 00 organlzed 'by 

the Czechølovak Soclety
for Sclence and TechnoliogJ¡ tn BRNO. Ðurlng thô
Confererrce a one-dsy cxcur¡ion will be organlze¡l ùo
tl¡i¡ exhibltlon.

AII ol¡Écrnondo¡oo úo¡fi bo edðrol¡rd for perf{cl-
D¡ntr l¡ou tür Uttl þ:

G . 8 .  P O S P E L O V
Computer Cenhe, Ac¡dsrry of Sctäncer of üre UltSlR
Itlgør lt? 88¡1,' Vavtlor¡a ¡treet t{1, USSR

for ot'bc¡ ¡rtld¡n¡t¡ lo:

I .  P L A N D E B
Instih¡te of Techntcal Cybernetic¡ of the Slovak A,ca-
demy ol Sciencee, 8l)0 31 Bratislava, Drlbr¡rrrhá g, Ctisrt
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The Instituie of Infor.rrratics of 
'Wersa.v 

University'organizes r-he First

k¡ternational workshop on Nahral Comrnunicatj,on with Com¡:uters

øn 9 - 1Zth Septentber 198C in \f farsaw, Poland.

Area.s of interest:

The aim of the \.4ror.'kshop will be to pz:esent the recent advances Ín

m.an/cornputer rtatural communicati.on. Wittr respect to this we propose

three rrrairr topics:

1. MAN/COIVÍPU-fER COMMTINICATIOI{ SYSTEMS IN NATUAAL

!ÃrRIT-fEl{  f f iXt  
' : "  '

I quustion answering systems, access to data base in natural
language, ê+oc. I

2. SPEECH COMÍ/IUNICATION WTTIJ COIVIP{JT.TIRS.

/ speech understancling systems, cligital s¡rnthe.sis of
speaker rec.ognit i .on.system, ete . |  , ,

3., DIGtrTÅL TNTAGE-PROCESSING SYSTEMS

It is hoped the Proceedings of the \Ã¡orkshop will sr.lrvey

¡ra'rural:nran/computer systems. The emphasis should be

description of these systems. Onl.y in expectional cases

present the problems or modules of these systenrs /sueh

in r¡restion enswering systems/.

gpeech,

ail existing

on detâi l ,ed

should one

ag reasoning

9rþy-'s:igr-qlB?s9:t:
Invited paPers: snitable for a 60-minute preserrtation anrl prepared

by !,eading Personalities in the main ereas eovered by the above topics.

Regular paper: sitable for 35-minute presentation. Acceptance on

the basis of cletail.ecl surnmary of 3 pages.



Accomr:rodation
ì -
I .  ì  .  . . i  ,  . .  . i t

I Hotel resèrvations niill be made t¡i the Congreds pqfeart U Orb.ig.",
t '

P. O" tsox i46
j .

ñ tShoqt çömmqnieätiOnq: çu.itabþ. {or, i@ - 15 ntinute preséntation.,  ' .  :
Aqióptance pf thg'þassie.òJ a s-urr¡måqy'of 1 gr 2:pàges 'wil l  

bè alqd.
,

ppssíble in the coqrse ot-the Workshop". 
-

AII the acg.eple"d'papers $¡ill be,publislred in the P'roceeå*gn crf ¿Jte,.'

Wqrkshop. .

'Lairguagel
- - - - Y -  ¡ b - - -

The otïicial iangu.aga of ihe t¿.tó"*"frop rüí11, .b:e prrglish.

Deadiines:

February 15r 19gO' Submissiorr of invi. ied arrrt regrilar papers.
¿  . r.April l9&0 Notifieâticn of acceptanceþejection

May 1980 Tþe Third Announcernent.

GEI.¡ERAL, IN FORMATIOI.T
: - - - - - a - ¿ -

. ì
The Organizing Comrnittee of the Congress ha.s entrusled the Pqlish: - -
Travèi Office t'Orbis 

" = Ccngr'ess BurBag qitl.r'the orgar¡ization of the

F*irst International Workshop.on Natural Cor.nmunicåtiori:with iomputerr;.

Registration Fee:

The registration fee. is:.

' 
for par.üicipants if the.þaymeirt is: fnade-beforeus F to0.

. ì ' fulY lst ' 1980

- US É 150. - for participants if the p.ayrnent is made after July Lst, 19EO
:

. US É 20: - for açiosrpanying perso{¡.é i! the pàyrnent.is matle,bèf,orié

or after JuIy l'st, t 9BO . ''

00-950 Warsaw

PoIan-d

Phonesz  27  -62-08;  27  -92-OZ .  Te iex :  8 ! .4?28I



Bank

?o

account: NBP iX O/ l / I  iVerszawa

N o .  1 0 9 4 - 3 1 ? 3

The prices and further inforrnation will be announced in Ine next

bulletin.

lgsl+-P-":$l
The Organizirlg Committee

persons to take Part in t i le

- Coctail Party

- Fa.r:ervell banquet ,

- Cpera per:lormailse

invites all the participants and acconìpanying

fol lowing events:

Gurin-g the tirne '¡f the 
'Workshop 

a special

to part iaipants and accompanying Persons:

I

programme will be offered

- Lo c ar e x cur sio n e : 
;' ::,ï::':åi,rï, ïr; :ï : r:;l;l i;i"g; "r  ' .  ' :

- Post-Conference tgps through the most atractive regions gf Polancl

Ajferlí w:'th priees will be allrrounced in our next information'
I

l!fforkshop Secretariat:

For ftrrther informaticn please contact the Workshop Secretariat:

I \ t iss Ludmiia,R óåa¡iska
Institr:te cf Infor¡agtics
Warsaw UniversitY
PKIN pok. 850
00-e50 YefS-*y_
Poland
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CALL FOR PAPERS
', ...' ..;

'lhc 1980 l.tsP €onfcrcncc hostcd by stanforcl univcrsity' will bc hcld on thc Stanf<trd campus'

À,ìi,ol;o-t1; 1980. Á proccctlings rvill bc publishcd'

pL¡*lrOSE. Many arca$ of contcmporary computcr scic-nce havc their spiritual roots in

dcvcropnrcnts rclated ì.r"i.rbp., 
-1rr.r"'uí.or -inðluoc 

macrrine architccture, systcms dcsign'

pnrgranrming mcthtläorüyïå icchirorogy,"oiá o m.irry of comprråtion. 
'fhe ca' for papcrs

rcf'lccus this brcadtlt.
'  Q , ; .

'l'Ol)lCS. 'l'hc following topics arc typical, but n0t cxclusive:

l.anguirgcs and 
'l'hcory. Âpplicativ.c la¡g-traggs. Objccroricntcd.langtrages' Proving correcmess

of l-ISP pnlgru,år, 
'Vii,*,t,natics 

rincl"f<¡rmal- sc¡nantics of l'lSP-likc lartguages'

Progrlntnring .\slttcts. l 'r 'ogianuning-.tools and cnvitonmqnts for
"-"nppticaîisrns.of 'thcsc idõas to otltcr langu(gcs'

.,\rchitcctpre. "-l'hc dc;þn ancl irrrplcrncntation of LISI'} ltardwarc'
"'-";,;¿ìi't*s, 

$peciallv-dcsigncd I-lSl machines'

LISP-like languages'

Adaptation of existing

is not casilY
Appticrtiorr.s. -, 

Non-traditional ap¡¡licatioçs of I'tSP' 
'fhis area' of coursc'

catc&onzeo.

pi\pp.R SUltNIl,f[,U,. A,thbrs arc requcstcd to scnd [our coDics of a full draft paper not

excccding 4500 w'ords, and a one-page ¿f,üä"lv U^ttñ t4' 1980 to thc Confercncc Hcad'

.trc ahstract shör¡rd provid_c sr¡fficicnt -crctail'to'ailow 
,r.hc committcc to apply uniform criteria for

acccprancc. *Þprupriæ. iJrci"n..t and comparisoñ. P cxtant w-ork should be incfuded' 
'lhe papets

will bc ,.blind ¡cferced'!. 
'['raccs 

.of atrthorshiþ shottldt'not appcar within thc body of the paper; t]tis

infonnario¡i sþ'uld- appcar tttl¡' in o .*[t"'iòit.t tu tiiò Confcrcnce llcad'
ñ r t , - _ .  

^ _ - _ z  
{  

.

A{¡rhars will bc rïotilicd of acccprancc_or reþctitm^by {ut Ju' 1980. Fbr inclusion in the

;ä;riid;1ffi¡:'pipcÃ' uP duô trv June 27' Ie80'

pnóCRnfrt COnlir¡f'fiEll.'lhe-committcc consists of: John-ll' Àllcn' Bruce Andcrson' Richard

rrarcrran. D¡n r;ricdn'ril,'l1ii.hi'Þdq. i,ii;i;k-öä,ìü*v, r"w tlcarn. carl Hcwitt' Âlan Kav, Pcter

r,andin, Joaclrin¡.Èa,,bïi.,, i;iå r4ö,ìü: ciiniriää'rtini, r,tL Sa'dcwa[, carolvn 'r'alcorL and

David Wise. t
v

lill PoR'l',\Nf ,tnlxil:ssus.
Crlnfcrcncc l{cad"isf
Joh¡r ll. Àllcn
l;ì; r.;;a À riiti.i.f t nt.tt igcnce I ab
St¡rnlirrd UnivcrqitY
Stantirrd Califonria t4305
(4lslt97-497t' '

Nll:l:'l'll$G tiORM,\'t'. llcsidcs tltc
inçluding l.lSP - ¡nachines.

In Chargc of l-ocal Anangemens is:
l)r. lltrth I¡.. Davis
l)cPartrncrtt of tihCS
Llnìvcrsity of Santa Clara - --
Srrnta Clara, California 95053
(408)984-43s8

fonnal scssions, wc cxpcct to have. sevcral dcmonsfÌations'

I ì v ' en ingscss ionsmaybces tab l i shcc l ,and in fo rn ta lworks | ropsw i l l bc
errcouragcd.

PÂNËL DlscussloN. Tucsday evcning, Âttgttst 26, 1980' 1!lelþ pill bc a panel-discussion onlhe

rooic .,Whar is [.lSP?". Evcn infonnut conueiñïions ,"¡ll cfícit ÑcTa'i Ott'eõnt if not contradictory

iílü ;'f 
'îriÞ;';' 

;rs;ì;;ï 
';ffori 

shoutit prove cvcn more illuminating. c û
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In rÌ¡e series of bi-annuaL AIISTERDAI'| COLI'OQUIA ùre uIiI¿þ:'I¿|î'Sn:RD;JI 
.coLrrQÍlIuùt

on "FoRüÀ¿ ìTETHQDi Il! THE .sTuDY o? raIii&)AGE ' wlII 
'óe helct ln Âr¡Bterdan frz)Ít

uarch 25 - narch 28' 1980.

Thls tlne thê colloqufi¡n Ls organÍzed Jolntly by tlre cer¡trale Interfacul-teiÈ

of the Unfversfty of Àmsterdan a¡¿d the Ìtathenãtløch Cer¡tr'¡¡¡r rl-th flhar¡cfat'

support of'the Dutch Hinlstery of Fducar¿lon and Sclencee' :

Tha organlzing couittee çonalsta ofr Renåte Bartsch, Jêroefi GroønendiJkt'

TheoJanrsenr gartln Stoi¡¡of and tlre. S.J. KulPersr 
'(aer:retary). 

i

The collcqutr¡n w111 be concernçd wlth tl:ê usf' 
:t 

t:)lt:tt anri ¡oa'tå'a¡aatfcal

tools and úetÌ¡ods tn tl¡e óecc!'fPtton ¿r¡(, aaâlysle, of languirge. Sapera;rrtll 
;.

he glven þy invtted sp€akers only- Ttre conÈrfbuters t'o iJle cr'rlloqulüô are:

. Pragoeeica
TJEle Thcory and the Theory of 'Gramatlcal

Relatlon¡

Peter van hlde Boa,.s (åDÉtBrrlå,¡) ?'oa Con'daïi'Paraãox

Joyce FrLedna¡r (anrr Àri1(ir) . Obtålrtlng Scnt-e¡,ceg of Engllch CorretPonô:
tng Lo FoÍrûulâo of Loglc

T A N J

Renate Barbsch (ÀDsterdaE)

Johar¡ van,Benthem (Gronl4geD)

Harry,Bur l t .  (ä indhovr¿n)

östen DahI (Götel¡org)

Davl-d Dosty (ohlo)

Gera1d'Gâzdar (Brfghton)

Jeroen GroenendlJk ¿ ilärtln

,etokhof (À¡osterdan)

Fr,an" Gr¡enthner (rrlbfngen)

Rola¡d HquBser (l{rinchen)

iIaêp I¡oEP€Lqran (Stìf,tÈgarÈ)
.¡T reá Janssen (Àd¡sterdån)'

Håns KaûP (London)

Lar¡rf K¡rtf.uncn (AuEtln)

Ewa¡r Kleln (Brfghton)

Jar, LanCÊbergen (EÍndhoven)

Lll-ce '.er Meulen (Sta¡rford)

Barbara Partee (entrerst)

Remco scha (Eindhoven) :

ånne Szðbolcsf (EudaPest)

Frå¡rk Veltûan (à¡¡sterdan)

Henk V€rkuYl (IJtrecfiÈ) '

' l a P L c

Syntax ând Se&4'riticE of l{mlnallzàÈlor¡a

Frorú tìê field of tense loglc

¡iot yat declded
'f'he Cor¡tr¿Qt Gaua: Àì Profrosal for'Por@l

' ¡ not Yat êec1¡i.ed . ,

fhe sGû}anzlcs of Ífh-cc Piæåntg

z¡oÈ yet dccldod' 
à plãce for Pra$?¡tlcs tn't¡oòel Ît¡oory

not yot docld€d
R€lrtlv€' Õlauee¡ fn llonf-rgue GfâlDåtr
Tenaoar TætptaL ConJunctlona a^nå lcoporal

ådverba Ln Fr€nch
cF- rula8 wf th cS- f t ltsrlng' f'or-' Inçoq¡I€tc
Phraeeä

Ed Keenan (Los Àngelee E Tet Avlv)Generallze¡l câÈ€gorfal and contelÈ Froe

Grû[¡rúara for Natu¡al LariE''¡age Syr¡tåx ¡nd

S€nantic¡
codpàrativ€s :
Graril¡ara, Patsers ând lrja.nalator-a
¡tn InLensfona-l Loglc for Mass Terlûa

not yet decided
So$e- Àspecte of .Quantffication in Englieh

The se8anÈIcs of fciplc:Focua À-rr-Ículatlo'n

Data Íi€nant-l.cs for Conèltj.cnala
Nr¡merals and gua¡rtlflera ln Í-synta¡( and

Their Ëeûrantlc InterPtetatÍon

rì¡row .
Further informatfon can be obtalned fro¡¡:

i'eroen Groenend!'Jk & l{artln Stokhof '

centrale lnierfacultelt, UniverslÈy of, ÀmsÈ€rdan,

Roetersstraat 15, 3584 cD Anst€rdan, phone 020 - 5223044

and
Theo ianasen & ! ' l rs '  S'J'  Kuipers'

¡¿att¡e¡natisch centrun' T¡teedê Ðoerhaêvegtraat 49'

1O9f AL À'asterdå¡r, phone 020 - 947272
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The 8th lnternationaf Gonference on
Cornputational Linguistics

Orglnizntion¡
Sponrorod by:

In A¡sociation with:

I CGL ( International Cornmittee
on Computationat Lingu isticsl

data bæe aocess command, narural language
access to data bases, medical linguistics.

(bl machine translation, man-machine convelsation,
question answering, åutomat¡c abstracting,
rpeecfi analysis and synthesis, speech understand-
ing, knorvtedge representation, learning, problem

' solving.
(ivl autorr¡ated processing of linguistic data collections.

Include terminology, l¡terary and stylistic analysis,
statistical analysis, concordance, indextng, historical
linguistics, langnraç map processing.

{v) harúryare and sofnryare supports for languaç data
processing.
Include UO devices, word processors, transliteration
between different alphabetic systorns, editing and
publicrtions rystems, data base rystems, software
problems for n¡tu¡al languaç processing.

(vil ¡pecific problems for languager with non.atphabetic
cfi¡r¡cters.
Includt al0 problsmr, ¡oftwere pioblem¡, code
3y¡trñË. snd other topics.

PAPER ST'B¡IISSIOÍ{

P¡pcn ¡re Invltcd fo¡ ¡lf of thc obova topict. lf you
intond to ¡ubrnit I prpcr, yor¡ ¡hor¡ld ænd a thræ page
úttract, typcd dolble-¡paced in Englirh or Frerrch (Engllsh
prcfarrodl on only onc ¡fiJe of eæh page. The ¡bctnact
drot¡ld alrc çccify the rubfect hcadlrqr th¡t bc¡t flt the
prpor. Four copier of tlìe rb¡træt mu3t be submittad to
your locrl program chsirmrn by Jrnurry lS, tÐ90.

Aut{ror¡ wilf be notltied concerning the eccaptrnce of
tñeir ú¡tracts by April 15, 1980 and wilt reccive kits for
preparing tfre camer¡ reedy form of their completed poper¡
to,b€ 3ubmitted before Jr¡nc 3{1, 1980.

PROGRAM C}IAIRMEN

USA, tonh Amorice, Sor¡th Americ¡ ¡nd Aurtralie;
Prol. David G. Hays
Twin Willows
5(X8 Lakesfiore Road
Hamburg, Ner,v York 14075
USA

Europc, Englond, USSR and Africa;
Prof. Bernard Vauquois
Groupe d'Etudes pour la
Traduction Automatigue
Cedex No.53

38(Xl Grenoble, France

Arie;
Prof. Toshio lshiwata
c/o COLING 80 Office
Hotel New Japan, Room 362
Nagata-cho 2.13-8
Chiyoda-ku, Tokyo
I 00 Japen

Other countries;
Any of the above three persons

tn$tqr+* t+iülf+â
trtEH+* ?fËËrtflrrÌrâ

D¡æ:
. September 30 (TueJ -'Ocrober 4 (Sat.l

Location:
Nippon Toshi Centre þlali
2-4-l l-lirakaryacho
Ghiyoda-ku Tokyo
!00 Japan

THE 8TH COLING IN TOKYO

The 8th Intarnationel Confererca on Computctlonrl
Llnpi:tler (eOLtNG,B0) wilt bo hotd on Sopt*¡Uer,2g -
octobcr 4, rt Nippon T,1$iContrc,4rr*i,?c*yo, Japrn.

T¡. òonfcrdnca,' followlng ."r* ,uolrful previot¡s
confirsnccr, offer¡ a chrnoo Íor ¡ll runsrdtc¡¡ in tlni¡ flald
fo üocofn€ æquainted wirtr the mo6t 'dumcsd ror¡¡it¡ ofcomputat¡oncl lingUisticr receorcù cll ovcr thc woild, rnde*pecirlly in Jopon. lt will p¡ovide a plæg for thc di¡cu¡¡lon'of 

r várie4. of compuutionet linguiri"it"pìc¡. 
';----'-'

CALL FOR PAPERS

TOPICS OF INTEREST

(il ttreorles, methods end problems of comput¡tionol
lingrlstics.
Inclgle ¡cientific ard statistica!.apBroadror to bn.
guÐgÊs; theoretical lingUistics; artificial ifitell¡gsncc;
peycholingui¡tic¡; and, relsted. eroas of logic, infãrma.
tion theory, theory of eutomate.

(ii) models of naturãl'langrage procesing.
Include morphology, syntax, semsnt¡es, pragrnatics,
contsxtual information processing, logic, rnode of
spoech, cornputational reali¡ation of thesc modcl¡.

(iiil applications of natur¡f lenguaç processing.
(al text procesing, terminology data bank,

thesaurus/multi-lingrrat theseurus, docr¡menta.
tion, infonnation retr¡€val, automatic indexing,

CÐNFERENCE PROGRAM
The conference will cover all âspects of theoratical and

computåtionpl linguistics during the S dayr, Scptember 30- October 4, lgBO.
ln addition to the contributed papers there will be

several invited surveys and tutorials by distinguished
person3, as well as several panel discussions. These are
intended to bring the audience up to date on the present
state of the field of compurational línguistics in the world.
The titles and topics of the invited srr"eys and panels will
be chosen from among the most important and interesting
problems currently being faced.
,,,. , There will be a cocktail recept¡on, banquet, excurs¡on,
lhd many other attractive programs, which w¡ll contribute
to çnerol familiarization, exchanç of opinions, and a
htter understanding of Japan.



'  Bet r . ;  2 .  Jahrestagung der  Deutschen Gesel lschaf t  f i t r

Sp rachw issenscha f  t  (DGf  S )  -  Be r I i n  ,  2 ' l  . - 29  .2 .1980

ÄiËËît ;ôÏ:äpË;"'Ê sseslrh-Êss-Esce e

l{åhrend der ?. Jahrestaçfung der DGfS wlrd eine - auch frlr Nlcht-l'tltglteder offene -

Arbeitsgruppe "semantik der Frage" von

priv.-Doz. Dr.  Grfnther Grèwendorf (FU Berl tn/  Un1. München)

Dr. Christopher Habel {TU BerJ"in)

durchgefrlhrÈ werden

Innerhalb dieser Arbeitsgruppe soll das I'he!ûa "senantik der Frage" den Kern

bitden; daräberhlnaus sollen Jedoch angrenzende Theænkon¡llexe, wie Pragrnatik

der Frage, Frage-Þ.ntwort-DÍaloger. Frage-Antwort-Syateme der Kürretllchen Int'eIIL-

geÍLz, ebenfalls j-n dle Dlskuaslon efngebraeht werden'. DLe Arbeltsgnrppe soil Lns-

besondere auch das Gespråch zwÍschen Vertretern unterschledlicher llngrulstlseher

Rlchtungen eröffnen bzw. e:m5gi.tche^, z.B. zwlschen SemantLk der llontagUe:R'ichtÌ¡ng

r¡r¡d der Kl-Rlchtr¡¡¡g oder zwischen SstråntLk r¡¡rd Pragnat'lk.

wenn Sie an der AG "Senantik der Frage" teflnetrnen wollen, bitten wir u¡r

Naehrtcht (an Ch. Eabel); Tellnehmer, dfe berelt slnd, eln Referat zu haltænr

bitten wir un Zusendurrg elnes Àbstracts (von ca. 3-5 Seiten / ¡¡1È Angabe der

berrötigten Zeit: 20 oder 40 ntn. refne Vortragszelt) ble zl¡ûi 1O.1.1980. Àufgrund

der bei uns eingegangenen Abstracts werden wLr Anfa.r¡g 1980 efnen zweLten RÌ¡nd-

brief (nft. einer eraten tlberslcht rlber dle Vortråge) an dle zu erwartenden Te1I-

nehner schicken. ,l/- 
---"-' 

'
I 

'\.

Dr. Chrietopfrei'..Xaæf \
"--...-.- --l

W l¡rlin . Sol¡. fU-A | ' Iwft¡r¡t¡ndam 204. D'laIþ klh It
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W
by H. Bibe'l

cühferences on Antificia'l Intelligence (ÀI) Ín general and the International

. Ioìnt Conferences on Art i f ic iat Intel l igence (IJCAI) in partÍcular have a
\

characten of, a sort d'ifferent frorn other s¡¡ch events in or around'computer

... science. There ls stiTl a sense of a first-lìne'troop active at one of the
' 

most excltìng front sectors of fundamental scientific inquiry of which a parti-

¡..,..,,Çipant becones aware in mary respects. The sixth IJCAI-79' held in Tokyo tåis
iU 'n*.r, 

made no exception to tlris rule altl¡ough there are groring signs/the in-

${ring sense of incertÍtude experienced in the early }'ears now is going to

.,. b'ê replaced by a sense of strong selfeonfidence and success, which also en-

tails a certain tack of vivirJ controversy and extraordinary excitement. Among

these signs also is tþe fact that the r*ay was iust perfect in which this con-

, ference was prepared, orgnized and finalty taking place tåanks to tJre excellent
ii, chairm€n Raj Reddy, CMU (General), Bruee Buchanan, Stanford (Programn)' HiroJi

Nishino,ETL (local arrangeillenB), and thel'r staff . Except fori:the ever returning
" lamentrtion about the supposed stuptdity of referees there was lltcrally notåing

to complaln about (hm frustrattng for a reporter!)

Compared witlr the previous onestl¡is I.ICAI-79 was a nelatively small conference

- hr.r.t. the nunùer of participants (sorc 500) due to tJre fact that the maJorl-!-¡r

of Al-peopte in the US and in Ëurope wene not able (orwi l l lng) to affor{: tåe
-_._l_úflpy.:U *p,"9n i* iiave1ilÏs 

"úil, 
tó-Jap"qp even-sð'iiê-auth-dFslT"ããcepted

papers were not abte to show up for presentation (tJre pape.rs being read by

colleagues). out of 427 submitted papers a total of 226 papers were accepted'

dÍvided into the categories " long" (82) and "short" (144). This year "visfon"

was the big issue with a portion of 201' (in particu'lar the Japanese seem to be

very strong in that f ield),  fol lcwed by "expert systems" and "natural language"

(tsf each), then "formal approaches", "control and search", and " inductio¡u (101

each), to nention the ¡nain categories. In addit Ídn there werc 7 invited lectures

and 4 panels.

/ -  ind icat ing that
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This year i t  was David I ' larr ,  MIT, who has won the " tomputer anci  Thought Award"

fcr  h is outstanding work in v is ion;  uni 'or tuna'ueìy he ruas i l l  and couTd not d.-o-

l iver his lecture persona' l ly .  For me the conference commit tee's most eminent

idea was the introduct ion of  a "Dist inguished Service fuvard" wi th which ra man

has been honor¡red who contr ibuted so much to the f ie ld, t$at  fon nrany yeôr!  peopìe

ident i f ied him as "Þl ister Art i f i .c ia ' l  Intei  l igence":  Ber:nhai  d Meltzer ( forme!^ly

Edinburgh U. )  He expressed his g ' rat i tuc. ie by aninspir ing ìecture specu-ìa! i ,ng.  on

l ' rha t  he  ca l l s  " the  to ta l  ìanguage g f  the  organ ism" .

These taìks al together f i ì ' l  some l .2oo pages of  the conference proceedinEs:, ' i rnpos-

sibie to be reviewed in a few paragrauhs L.y a s ingìe pêrson, of  cot¡rrse.  Neverthe-

less ï want to mention a r'ew oi¡servations which seem to reveal more general

i ssues  or  t rends .  Before  do ing  so  I  shor ¡ ld  ment ion  tha t  i t  was  Herber t  A .  S imon,

the N0BEL laureafe and hero wi th in the Al-cornnuni ty,  who traced the'nrain stream

of  A I  research  in  h is  inv i ted  lec tu re  as  ! 'an  induc t ive ,  bes t - f i rs t  search  th rough

the  prob ìem space 'o f  in te i l igen t  ac t ion" .  He is  to  be  pra ised tha t  he  encouraged

the highly praEnnt ic,  rather atheoret icai  way of  research in AI wh' ich'never has

"been a branch of  mathematics but rather a f ie l ,d of  induct ive,  empir i .cal  inquiry".

However i t  is  i inportant to add, I  th ink,  that  another. 'key feature Wi ' ' th in 'AI  is

the -lagk of_i{gql_W.: The AI people iust don't m'lnd whê'ther a guy reports pro-

gress by descr ib ing a program or by proving a theorem or just  by explaning a

conv inc ing  cha in  o f  thoughts .  E .g .  i t  seems to  rne  tha t  on ly  in  an  AI  conference

i t  c a n  h a p p e n  t h a t  i n  t h e  s a m e  s e s s i o n  a  p a p e r  ì i k e  E .  K a n t ' s . d e s c r i p t i o n  o f  h e r

LIBRA system which usesa knowledse base of  ef f ic iency rules to guide the con-

s t ruc t ion  o f  e f f i c ien t  p rograms is  immedia te ly ' fo l lowed by  a  paper ' l i ké  M.  Sators

mathematical  theory of  program synthes' is which is a purely logical , , ,  , formal paper

par excel lence (see session 4.E).  Both papers found the interest  of , l tgâgg. audience

be ing  aware ' tha t  fo r  rea l  p rogress  bo th  exper iences  are  c ruc ía l , ' the  exþêr imen-

ta l  and the  theore t ica l  one.  I  w ish  tha t  th is  un iqueìa t t i tude  remains  w i th ; the

AI cormunity dur ing the present matur ing phase.

I  see a number of ' reasons why to ta lk of  a matur ing phase of  AI  research. 'More and

more AI becomes a coherent and better structured f ie ld which can be'best seen in

Ni lsson 's  fo r th -coming new book  on  AI  p rov id ing  a  rea l  f ramework .

Second-,peopìe now do thorough work in problemsof detai ' l ;  there are pìenty of

papers of  th is type in the proceedings. I  just  wish to rnent ion one which wou' ld not

have been expec ted  eas i l y  fo r  an  inv i ted  IJCAI  p resenta t ion .  I t  i s  a  fac t  tha t  the

hardware industry for  decades has neglected the special  needs of  sof tware of  the



k ind  tha t  i s  p roduced in  A I  and o ther  f ie lds .  I t  was  E.  Goto ,  Tokyo u . ,
'who desc'ribed Fl-ATs a type of machine which.,might be a step towards a
better: sol uti on for¡,thi s parti cuì ar ',detai I " of AI .

Th i rd ,  the  f ie ld  i s  success fu l  in  i t s  appt ica t ions .  One measur ing  fac to r
fo r  tha t  i s  th .e  subs tan t ia l  in te res t  in  A I  w i th in  indus t ry ,  measured w. r . t .

. andpart iò i 'pantí"þapers f rom companies,  and projects curent ly being planned
or i rnplernented in industry.  Further,K. Takase in his invi ted lecture has
demonst ra ted  the  sk i l l  o f  an  in te l l igen t  robot  by  a  f i tm in  wh ich ,  the  robot
' "manu-nfactored 

a wooden box performing al ì  required act ions such as mea-
sur íng ,  sawing ,  f i t t ing ,  haruner ing ,  e tc .  A t  Mi tsub ish i  co .  in  Osaka they
showed us'a system of that  k ind used in product ion.  One of  the papers
(by 'S .  :Tsugawa e t  a l  . ,  see  Proc .  p .893)  descr ibes  an  in te l l igen t  car  con-
trol led by a micro-computer which was successful ty dr iven under var ious road
environments at . the speed within 30 km/h; another paper (by y,  Suenaga
p. 856) descr ibes.  a text  edi tor  which correct ly interprets a certain set  of
handwri t ten marks;  there are many more papers of  that  k ind.  A part icuìar ly
spec tacuìar  success  was,ob ta ined by  H.  Ber l iner 's  backganrnon program BGK 9 .7
wt l ich recent ly has beaten the (human) wor ld cframpion with the score 7:1
( s e e  p .  5 3 ) .

Final ly,  and in,  a way complementary to the more detai l -or iented work ment ion-
ed sofar,  there is a remarkabìe advancement in the basic understanding and
nnde l l ing  o f  in te l ì igen t  sys tems.0n the  bas is  o f  the  so l id  body  o f  de ta i led
knowledge at ta ined dur ing the short  h istory of  AI  research new systems now
canenv isage and par t ia t l y  a l ready  have encountered  (add i t iona l )  i ssues  such as
.  non- ì ' inear i ty  and smoothness  o f  eva lua t ion  func t ions  (H.  Ber l iner 's  BKG

9.7 just  ment ioned)
- the abi l i ty to represent

mul t ip le  agents  in  order
â true communicat ion in

and reason about  be l ie fs ,  goa ls ,  and p lans  o f
to proceed from natural  language processing to

natural  language (see the invi , ted lecture by
B .  G r o s z ,  S R I , p . 1 o 6 7 )

-  structur ing a reasoning component in a problem solv ing system by two (or
perhaps even more) levels of  inference (see the invi ted lecture by A.
Bundy e t  a l . ,  Ed inburgh U. )  and in tegra t ion  o f  p ìan  genera t ion ,  execut ion
and repa i r  (see  the  inv i ted  ìec tu re  by  E.  Sacerdot i ,  SRI )
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- intelì igent adaption to achieve cognitTve econ'omy. (see D. Lenat,

Stanford) which includes filtering out the expecla'tions in a g'iven

situat ion (see also D. }. lal tz, Urbana, sirrce his 'model construct ion

essent ia l ty  is  such a f i t ter ing process)  . .
- even image-making (invited lectur"e "9iven bJ H. Cohen UçSD',a renowned

artist/painter who htrs depigned AARON,'a prog!:-qm.whiçh,9e.ngfates highly

evocati ve "f reehand'r dra¡li n$I

-  ç  ' :  : . ' . ' . .  "  - ' ¡ : ,

A-s a concludìng remark ít should be me¡-rtio'ned that our Japanese hosts not

only, impressed u9 with scient i f ic acþi l t .Fl tF, but ätso,made our stay in

Japan am extnemely þìeasant one. I.was parüicular"t¡i impressed b{ a per-

formance cf Bunraku (traditional Japanese puppet"$heater) offe¡e! to the

part icipants in conjunct iol  with .an extraordi¡ar:y B.arpqet.

IJCAI-81 wi l l  take pìace in Vancouver, Canada. Procee{ings are avai lable

aS fOl lOWS..  Copfes avaf lable for ,925.00,  pa)rnenr fn advancer"book t " tä, ; i
payable to IJCAI-79.  :  . .  t  , , , , .  , ,  .  

,

Ord'ér from: IJCAI:79

$tahford, t¡. s¿jo-s., usA.. . :

München, den 2I .  g.  IgTg :
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KOLLOOUIUM Ü5¡:R .TLITO¡TATiSCHE SFRACI"iVERARBEITUNG IN PRAG

Vom 22. - 25. IO. 19?9 fand ln LYag an dcr Mathcnatl'selr-

FhysikeLtsqireui F¡risul-tät sln Ko3.Ioquh¡¡r zu Friagen dcr autoEs-

t-tschen SÞ.raehvsrsrbeftr¡r.6 ststt. Es vuvd.ç ausgrrlchtst von

Fstr SgaJ.l uunú ssåner ßr'uPPc.

Ns¡r,r\at¡ic ¡rtcht ntu' .fllr eine hcrvorragl.nde tr¡¡anlsatlon

gssorgt, stinrlem, sr¡sh ftlr df c -Ie l3uahns von' Vcrt'rctoru der

bEkàn¡rtsn Forsehuugsakti.r¡t tät¡n dleaes Sncirgcb.tots :

.ro S,aùhore.k.t (Sarschau)

.Ío BLsñ ($srschar.r) necent Dc'rolo¡intent of thc- 
liultipla EnvLionnant l{sdal

R.rConrad I (telp¿ig) Go the Ðoacrå.ptloF of Rel¡tÍons
of Fquivalsnee þetwoen Quoatlono
vfth 

-th¡ 
Ðron<¡un t vrJ'ç>hcr t rr¡ô

soua othcr fYPea ef Gonaen
Iutorregatlvo Struetur.ß.

U. to.Ilàlrn (Haubr¡rB) 0n t'hc IIåst{-RPìt ProJcct

0* HcLL ($udapcst) Souc Flohlaur of lntçn¡Icnrl
trrü_'E¡.:tensÍonsl l{ssnlng

D. Kosh (Bcr1ln (O)) Lfn¡prlctle Problcne of Ottcctfoa-
Anet'trlng Syst'cne

S. Koch : (Bcrl.tn (o)) (s. Rtldlgar)

.T. KL¡nzc (BsrllEr iO)) ünarec'ùerizatlon of Actants
' aud tsrpora-ì. R¡lattronc

H. Stletnsr' (Bcrltn (o) )

F. Papp (Ðsbrccen) Natu¡sl leuguugo as Ên
tuüonet'on

E" Faskal"rva (Ss.tåa)

B. R{tdtger (Bor1ln (O)} Einf$c Aspekte dor autonatfscbcn
Graplicn- Fhonst- U¡ø r taùng

R. nûXrlíra (Letpzfg) lEcguþlvc ExÍgtsnttel {fentsncss
Gap. 

'ån Rueelan

S. Szpaksrbz (Herschau) Arr Attcnpt sf Claaeffj.cnti.on
of SontcncG Scbcnat'a
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Pe 5gal.1 / A. Koslk !-owarcls a lra¡¡sLation of
' l{aanlngs "of ' Sentêhcés', ' to, '

, , , ïhtcnsfonal tcgí"c ,: . , i¡:. .-,

E" UaJtïrovä / 
'2. KJr'schner Experf¡aents vlth Autonati'c,'*

. J " 
Yìeú,,'en,ovti Proee s.slng of Czeoþ Tcxts
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Unlvers itet, Iíanburg
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BE?.TCHT üB¡:R EINEI ' ¡  FORSC¡-IUT{GSAUFENTI{ALT AN ÐER UNIVERSITÂT i lûRSCHAU

'dOLFGA'.IG WA.HLS'TER

Ar . ¡ f  E in lac lung  de r  [ , ! n i ve rs i t ä t  Ha rschau  war  i ch  von  7 .19 .19V9  b i s  zum 13 .10 .1979

Gas t  am do r t i gen  l ns t i t u t  f l i r  I n fo r r ¡a t i k .  De r  i o lgende  Ber i ch t  ve rsuch t ,  e inen

k^al tpen Uberb l  ick  der  Kl -Akt iv i tä ten in  'EJarschau zu geben.

OIE ABTE'LUI{G 'A¡¡É.LYSE UHD SYI{THESE VON IHFOR!'IATIONI

L ¡n  f  nsÈ i tu t  f ü r  l n fo rma t i k  de r  Un ive rs i t l i t ,  das  zum g röß ten  Te i l  im  Pa las t  de r

KuÌ  tur  und c ier  t l í  i ¡senschaf  t  ím Zentrum l ' larschaus untergebracht  i  s t ,  beschäf  t  îg t

s i c t r  e ine  von  v le ¡ :  Ab te i  l ungen  des  Ins t i t u . t s ,  we l , che  d le  Beze ichnung  rAna lyse

und  Syn these  von '  I n fo rma t ion r  ha t ,  m i t  Themen  de r  K l l ns t l i chen  In te l l i gçnz .

0e r  Le i te r  d iese ¡ 'Ab te i l ung  I s t  Leonnnd ,F ,o f , , c ,  de r  auch  Herausgeber  de r  Re ihe
rNa tu ra l  Co rmun ica t i on  w l th  ûompu te rs r  i n  den  Ver lagen  Hanser / l l acm i  l l ân r  i 5 f  .

lm  Verg le i ch  zu r  K l  an  l n fo rma t i k - l ns t i t t ¡ t en  i n  de r  Bundes repub l  i k  ve r fUg t  d iese

Ab te i !ung  m l t  l 2  Jungen  l { l ssenscha f t l e rn  übe r  rech t  v ie le  l { l t a rbe i te r .  D ie  Ab -

te i  lung ver fo lg t  vor  a l  lem zwel  ForschungsproJekte,  d ie  beide anwendungsor ient ier t

s i n d .

fm  Bere i ch  de r  na t t ¡ r l l chsp rach l l chen  D ia logsys teme w i rd  das  Sys tøn  D IALOG imp le -

men t ie r t ,  das  a l s  d i sku rsbe re l chsunabhäng iges  Sys tem en twor f cn  wurde .  A l s  P i  l o t -

anwendung wlrd e ine aus rund 3000 Gesetzestexten bestchende Datenbasls  veruen-

det .  Zu nat t i r l lchsprachl lch e lngegebenen Ber lchten l lber  Umwel tverschmutzung oder

zu jur is t ischen Anfragen sol len von dern System passende Dokur¿ente in  der  Daten-

bas i s  ge funden  werden .  E ine  v¿e i te re  Anwendung  i rn  Be re i ch  de r  Hed lz in  i s t  gep lan t .

Lúni,ta. Rozotuha hat slch besonders mlt dern l lodul zur Sprachverarbeltung in

D |ALOG beschä f t i g t .  Es  wurde  u .a .  e îne  ATN-Gran ¡na t i k  und  e in  Sys ten  von  T le fen -

kasus  imp lemen t ie ¡ ' t "

E in Sct rwerpunkt  der  Arbei t  an D¡ALOG| is t  d ie  Dedukt ionskonponente.  Es werden zur

Zei  t  para l  le l  dre i  verschiedene Dedukt ionskomponenten entwickel t  z  Nt t¿adhøz

Lun*gu6|ru-  geht  i  n  se iner¡  Untersuchungen von den Arbei ten Raymond Rei  ters  aus.

Jack  t l i nke rs  Ansä tze  zu r  Deduk t i on  b i l den  d ie  Grund lage  de r  A rbe i t  von  Ean

tlaC,a,l-ír,sþg,. Ein anderes Paradigrna der maschinel len Ðeduktion wird von l lalganzala

0zog  In  i h re r  D isse r ta t i on  ve r fo lg t ,  i n  de r  s ie  von  p rozedura len  In fe renz ' rnecha-

n i  smen in  Frame-or  ient  i  er ten Progranmiersprachen wi  e  KRL,  FRL und Ol lL  ausgeht .

D ie  gu te  ma themat i sche  Ausb i l dung  de r  po ln i schen  In fo rma t i ke r  und  d ie  l ange

po ln i sche  T rad i t i on  i n  f o rma le r  Log ik  l assen  i n  d iesem Schwerpunk t  k t l n f t ' i g

gute ErEebn!  sse erwar ten.
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Zwei  l t i ta¡ 'be i  t " l -  i " .  D iAL0G*Gruppe beschåi f  t igen s  i  ch n i  t  der  !moÌen¡entat  io¡ r  und

Anwèndung der  mehrwert : igen,  P!anner-ar t ¡gen Program¡ iersprache FUAIY.  fu tne.  Aþaen' ì ; -+b

(Sprachkoneepte)  und BcgCrur  F.z iu  ( lmplemerì t ierung)  arbei ten ¡unåchst  an e iner

V e r s i o n  f i l r  d i e  ü Y E É R  7 3 .

D ie  zwe i te  Gruppe  d iese r  Ab te i l ung  e ra rbe i te t  Grund iaEen  und  Anwendungen  de r

d i g i t a ' l e n  V e r a r b e i t , r n g  k o n t ! n u i e r l  i c h e r  S i g n a ! e .  Ð i e s e  G r u ¡ p é  i l a t  e i n  e i g e n e s

Labora to r i u rn  i n  de r  u l .  b rowarna  unwe i t  des  F låup tgebäudes  de r  Un ive rs ¡ tä t .

lm Raixnen e ines t -orschungsauf t r .a .ges des Postmin is ter iums wurde e in hoc l r in te-

g r i e r tes  Pe r iphe r iege rä t  en tw icke l t ,  das  a l s  akus t i s r ¡hes  Ausgabegerä t  benu t

werden kann" Gazegonz Kiclczwulz,L hat beim Entwurf dleses Gerätes auch mehrere

p rosod ische  l {e rkma le  be r t l cks i ch t i g t ,  was  zu  e ine r  e rs taun l  i chen  Qua l  i t å i t : de r  :

synthetisierten Sprache ft lh¡.t .  Die Numeriker Jelaq Cgtocmhi' ,und $l incenlg Botto' '

dzLut icz erarbei ten d ie formalen Grundlagen f l l r  das Nachfo lgeproJekt ,  in

dern das Systèm SUSY zur  AnaIyse gesprochener  Sprache imp, lement ier t  wi rd.

Neben  de r  A rbe l . t  an  den  Sys temen  D IALOG und  SUSY w i l l  d ie  Ab te i l ung  i n  den

nächs ten  Jeh ren  auch  Themen  aus  de r  d ig l t a len  B i l dve ra rbe l tung  au fg re i f en .

ù le Abtc l lung ver f t ig t  t lber  e ine umfangre iche Sarrn lung von neuester  K l -L¡ teratur ,

d fe uphl  vor  a l lem dank der  in ternat ionalen Kontakte von Lennoad Botc e ine

gro8e Geschlossenhei  t  aufweis t .

UEITERE AKTIVITATEN I I {  BEREICH DER I {ASCHINELLEN SPRACHVERARBEITUÌ{G

E lne  zwe l te  Gruppe  a rbe l te t  a l s  i n fo rme l l es  Tean  von  In fo rma t i ke rn  und  L lngu ls ten

cher  theo r leo r ien t l e r t  au f  dqn  Gcb le t  dc r  masch inc l l cn  Sp rachve ra rbe l tung .  Das

Team wl rd'von S,ton¡,6iLal WalQotøhi gefürdcrt . Zggnwnd SaIJtú und Jaruuz S. Eiur

haben'Af gorithmen zur polnlschen t{orph'ologie entwlckelt .  Staníuln^t Szpbouti.cz

ha t  i n  se ine r  D isse r ta t i on  e ine  fo rma le  Besch re ibung  e ines  Te l l s  de r  po ln i schen

Sprache vorgelegt und davon ausgehend einen Parser implernentlert. WilnÙt Luþt'

ôzwÍnz beschäf t lg t  s ich ml t  der  semant lschen Beschre lbung des Tempus In der .

nat t l r l lchen Sprache.  Biu hat  mehrere Arbel ten zrm Problem der  Lohärenz und

der  In tens iona l  i t ä t  i n  na t t l r l  l chen  D la logen  ve r faB t .  Zusanmen  m l t  Yo r l ck  t { l  l ks ,

der  bere i  ts  zbre¡mal  zu Forschungsaufenthal teÀ in  fúarschau rârðr ,  arbei te t  er  zur

Z e i t  i m  B e r e i c h  d e r  I  i n g u i s t i s c h e n  P r a g m a t i k  u . a .  a n  d e r  a l g o r ¡ t t m ¡ s c h e n  A n a l y s e

und Gener ierung von Sprechakten.  Die lJe i terentwick lung und ÙJar tung.  der  Progra¡rmier-

sprache FROL0G, d ie In  d iesem Team am meisten verwendet  wi rd,  bet re iben StanÅ, tLrut

lÅaâtLn, FQtihÁ Kfuzni.aþ. und Szpafaowitz.

VORHANDENE RECHENANLAGEN UND VERFUGBARE KI.SOFTU'ARE

Eine Vers ion des von Sandewal  I  entwickel ten und in  FORTMN implernent¡er ten

Sys t . *ns  L ISP  F4 ,  we lches  s l ch  an  INTERLISP o r ien t l e r t ,  s teh t  au f  e ine r  Rechen-
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an lage  R¡AD-R32  (ne fen l ssa tz  de r  lB f {  360 )  zu r  Ve r f l i gung ,  w i rd  abe r  mange ls

| ' l ög l i chke i ten  i n te rak t i ve r  Benu tzung  und  au f t re tenden  Feh le rn  be i  de r  Eva lua -

t i on  e lemen ta re r  Funk t i onen  noch  wen ig  benu tz t .  l | be r  e in  D isp lay ,  das  du rch  DFU

an  e ine  übe r  30Km en t fe rn te  CYBER 73  des  Kern fo rschungs ins . t i t u t s  i n  Sw ie rk /O twock

angesch lossen  i s t ,  s teh t  das  an  de r  Un ive rs i t y  o f  Texas ,  Aus t ¡n ,  en tw icke l te

UTN- lSP  i rn  D la logbe t r i eb  zu r  Ve r fügung .  S tape lve ra rbe i tung  i s t  auBerdem noch

a u f  e i n e ¡ ' 0 D R A  1 3 0 5  ( k ø n p a t i b e t  m i t  I C L  t 9 0 0 )  m ö g l i c h .  F ä r  d i e  i n  d e r  V R  P o l e n

en tw icke l te  Hasch ine  E ib t  es  e ine  PROLOG- l rnp lemen ta t i on .  lm  ! -abo ra to r i un  f i l r

Analyse und Synthese von In format ion wurde b is  vor  kurzem noch e ine a l te  Rechen-

an lage  von  Typ  ZAH 4 l  a l s  Labor rechner  e ingese tz t .

D e r E n g p a B  i m  D i a l o g b e t r i e b  u n d  d a n i t  i n  d e r  f ü r  d i e  K l  s o  w i c h t i g e n  i n t e r a k t ¡ v e n

Prograrmierung wi rd in nächster Zukunft durch zwei l{aBnahmen l lberwunden: Ver-

i egung  des  Ausb i l dungsbe t r i ebs  i n  I n fo rma t i k  au f  zwe i  K le ln rechner  von  Typ

i lERA 400  und  e ine  Ins ta l l a t i on  e ines  neuen  GroBrechners  ES  t060  de r  R IAD-Z

Ser  l e  ( ve rg  l e  i chba r  m i  t  e i  ne r  I  B l t  370 )  .

0b¡rohl  PASCAL in  der  lJarschauer  In fbrmat¡k  d ie  a l  lge lne ine Ausbi ldungssprache

is t ,  werden regelmäBÍg auch Kurse In  LISP und PROLOG angeboten.

Zum SchluB nrðchte lch noch auf  den vom l . -12.  September 1980 vom Inst l tu t  f t l r

ln format lk  in  Wa¡ 'schau geplanten t ln ternat lonal  l lqrkshop on Natura l  Cqmunlcat ion

w i th  Compu te rs r  h inwc isen ,  f l l r  den  s l ch  be re i t s  rund  150  h r ¡ ssenscha f t l e r ,  u .a .
2 l  aus den USA und 28 aus der  SowJetunion,  angemeldet  haben.

An d leser  S te l le  möchte  ich  mich  f t l r  d ie  herz l  l che  Gast f  reundschaf t  und d le
Offenheit besonders be't Leonatd.BoLc, Anþadhuz Lunietul¿i, LudnìJt. Rozuuþn

t

und Eu¡r t ladol ' in^6þa, bedanken, ohne die dleser Bericht nicht zustande gekormen

wäre.

A l l e  genann ten  h l i ssenscha f t l e r  s ind  l i be r  f o lgende  Adresse  e r re i chba r :

Ins ty tu t  I  n fo rma tyk i

Un iwersytetu lúarszaítk¡ ego

00-901 l larszawa

PK¡N,  pok .  850

POLEI{

l

1
" i
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LISP-Akt iv i taet .en in  den USà Ðnå JåpÀN
J o a c h i m  H "  L a u b s c h

T h e  O p e n  U n i v e r s i t y
l { a I t o n  H a l l

M i l t o n  K e l n e s ,  $ t K 7  6 A , I +
E n g  I  a n d

1" Software-Entwicklungen in den USå

Da d ie,  Groesse v ie ler  AI -Progranune ueber  den Adress ierbere ich der
P D P - I ø  h i n a u s g e h t ,  w e r d e n  i n  v e r s c h i e d e n e n  z e n t r e n  d i e  a m
haeufigst,en verwandÈen DiaLekte - t{acLISP und InterLfSp - auf neuen
Maschinen implementiert :

I . l  I n te rL ISP

XEROX-PARC unÈerstuetzte bisher die Implementierung auf der pDp-lØ.
Da xERox-PARC in Zukunf t  auf  e igenen Maschinen rechnen wird,  muss
d ie  sof  tware-war tung und rmplement ierung von ander :er  se i te
u e b e r n o n m e n  w e r d e n .  r n t e r L r s p  r a e u f t  b e r e i t s  i n  e i n e r  ( n o c h
unvoll-konunenen) Version auf der neuen XEROX-Þ{aschine. Fuèr diese hat
Pe te r  DEurscH e ine  po r tab le  Te i lmenge  von  L rsp  (By rE-L rsp )
entwickelt.  BYTE-LISP duerfte sich auch fuer andere 16-bit-t taschinen
mit nindest'ens 24 bit Adressen und Mikro-Progranmierbarkeit eignen.
Àm Ðisplay-L isp (Teí te lmann)  wi rd gearbei . te t "  xeRox hat  fuer  ihre
eiEenen Rechner eine AÐA-aehnliche Sprache (¡[ESA) entwickelt,  fuer
die jetzt eine Inter|ISP-art ige Programmierurngebung (DWIM) entworfen
wird"  Prototyp ische wissensbasier te  Buerosyst .eme werden wei terh in
mit KRf. und IntertISP entwickelt (auf der 6IJCAI anschaulich gezeigÈ
i m  " o d y s s e e - F i l m " ) .  E i n i g e  A r b e i t e n  m i t  s m a l l t a l k  h a b e n  z v
exper i ¡nen te lLen  Sys temen  zv r  UnÈers t ,ue tzung  de r  p rog rammie rung
(ThingLab von A. Borning, Smalltalk-Browser) oder Verarbeitung 

"ortDokumenten gefuehrt,.

Das  rn fo rma t ion  sc iences  rns t i t u te  ( r s r ,  Mar ina  de l  Rey ,  cA . )  ha t
un te r  Le i tung  von  Rober t  BALZER vo r laeu f i ge  p raene  fue r  d ie
InterLISP-Implementierung auf der DEC VAX gefasst und erwartet eine
Unterstuetzung durch ARPA. Man erwaegt eine maschinenunabhaengige
Implementierung auf der Basis von ByTE-LISP

Da auf der VAX unterschiedliche Betriebssysteme (DEC-Standards und
u N r x )  L a u f e n  w e r d e n ,  e r w a r t e t  m a n ,  h i e r  z u n a e c h s t  e i n e
Standardisierung durch ARPA.

Die t ranspor table Implement ierung von In terLISp bei  ISI  so l l  auch
auf  e inem neuen 

'personal  
computer '  (pERe) der  F i rma 3-Rivers in
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P i t t s b u r g h  e n t w i c k e t t  w e r d e n .  D i e s e r  R e c h n e r  i s t  m i k r o -
p rcg rammi -e rba r ,  ha t  e inen  g rossen  Adressbere i ch  und  e in  b i t -map
d i s p l a y  a e h n i i c h  d e r  S m a l l t a I k - t ¡ l a s c h i n e  s o w i e  e i n  d e r  " m o u s e "
nachempfundenes "pointing device" .

Bei BBN wird fuer die PRI|{E EamiLie 45Ø bis 75Ø der InterLISP Kern
m. i k ro -p rog ramin ie r  t .  B i . s  Ende  LgBø so I l  e ine  vo - ! -1e  Vers ion  zu r
Ver Íuegung stehen,  d ie  dar :n auch expor t . ier r ,  werden koennte,  fa l ls
d ies Pro jekt  von AP.PA unÈerstueLzL wi rd.  Fuer  Anwender  in  Europa,
d ie  g rosse  In te rL ISP  F rog ranne  rec l ¡nen  wo l l en ,  sche in t  d ies  e ine
gute Al .  ternat  ive zv. r  VAX, f  uer  d ie  (wegen der  feh lenden
Mik ro -P rog râ t r r r r i è rba r l ; e i t )  n i ch t  abzusehen  i s t ,  w ie  e f f i z i en t  d ie
ISl-Implementation s;ein wird.

I.2 l{acLISP

Das NIt, Projek'c ( l few Impl.ementation cf LiSP) vírd vcn Guy STEELE
und Jon WHITE (beide l{IT) bearbeitet und verspricht die beste LISP
fmplement ierung auf ,  der .  VAX zt t  wer<ien.  S ie besteht  aus e inem
maschinen-abhaengigen Kern fuer Speicherverwaltung und l/O und einem
t ransport-ablen CompiJ-er (  f  uer c len nur die Code-
Generierungskomponente jeweils neu geschríeben werden muss). I | IL hat
v íe1e  E igenscha f ten  von  SCHEM.E ,  w ie  l ex i ka l i sche  B indung  und
Ctrosures .  nT.L wi rd g le ichze LEiq,  auf  VAX und SI  (e inen
Para l i e l -P rczesso t  ,  de r  am LLL '  i n  S ta r i f o rd  enÈwicke l t  wu rde )
implement ier t "  E ine ersr -e Vers ion duer f le  Anfang l9BØ fuer  d ie  VA)(
ve::fuegbar sein.

1.3 UCI-LISP

Vor ¡  FATEMAN (Ur r i ve rs i t . y  o f  Ca l i f o rn ia  a t  Ëe rke ley )  wurde  fue r
VN(-U}IIX eine vorlaeufige LISP Version erstel l t .

2. tisp llaschinen

Versch iedene  Gruppen  a rb .¿ i ten  a .n  
' pe rsona l  

con ipu teL '  -a r t i gen

LISP-Maschinen,  ünter  
'Eer .sanai  

compuBer '  vet .e teher¡  wi r  h ier  e i r re
Masch ine ,  d ie  vo l l  e i . nea  BenuLzer  zugeordne t  i s t  ( ke in
Èirne-sl icing) . K.ommunikatior¿ geschieht durch ein Netz, an de-m dann
auch ein Daten-Rechner fuer Massensf-:eich.erulrg haengÈ.

Z . f Ll,ÉP-ltascn inen-Pro

An AI-Lab LaeufÈ die LISP-Maschine (CADR) bereits in 7 Exemplaren"
i{eitere 25 werden ge}raut. Eine ausfuehrl- iche tþkumentation exist iert
in For¡n des LISP-Mackrine Manual (WEII.IREB & ìIOON, s.a. Al-t¡lemo 444).
Haupt ,vor te i le  s ind d ie " tagged-archi tecture 'n  (und Êamit  verbundene
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ex tens i ve  Typenprue fung  und  gener i sehe  Qpera t i onen)n  d ie  l f i k ro -
C c m p i l  i e r b a r k e i t  u n d  e i n e  r e i c h h a l . ! i q e  S o f  t w a r e  ( z B  r n u l u i p l e
Wint lows,  Farb-Graf ik , '  homforÈahle ECi toru 'n ,  message*¡nss ing SysÈem
und velschiedene AnwenderprcqrðFlì¡e vai.e l tacsyr:ta). Die Nachtei le \ron
cAÞR s ind ,  dass  noch  n j " c i r t  gsÞr iae rÈ  i s t , ,  ob , . rnd  r rùâ r ìn  s1e  fue r
ex te rne  Benu tze r  e r i rae l  t f  i ch  se in  w i r i l  ü ru l  dass  au f  g run r j  de r
Verwendung  ae l te re r  Hardware  Cer  P re i s  re la t i v  hcch  se in  w i rd  ($
7ßK)  .

Ger ry SUSSI'IAN hat nrit  Alan BELL (XBROX-PARC) ein VLSI -LISF chip
e n t w i c k e l t , ,  d a s  i n  1 - 2  i a h r e n  b e n u t z u n g s r e i f  s e i ¡ :  k o e n n t e .  D i e
Design- Ideen s ind in  e inen Arbei tspapieE vcìn S.TEELE und SUSS!{ tu \
beschr  ieben .  Stephen I {ARD und } t i tarbe i ter  exper  inent  ieren m j . t
konr¡ent,i<¡treilen l.tikroprozegsoren fuer persoenliche LlSp--llasclrinen.

2 . 2

N. GREENBIELD entwichel-t .r¡-:,ter einem inter¡ren BBN-projekt (JERICI|CI)
e ine e igene l , taschine,  d ie  neuere und b i j . l igere hardware a ls  c^ \ÐR
einsetzen so l l  .  Auf  Jer  icho so l len PASCLL l rnd LISp i .mplenrent ier t
werden. KLONE, eine Sprache zur Darst:el lung von úùissen leRACti l tAN),
so r r  r : r j . k ro -c r ¡d ie r t  we rc len  und  a rs  Bas i s  fue r , ' knowredge-based
display systems" (lt'Ct'CDS) und zukuenftige Instruktionssysten¡e dienen.

2.3 {sH.

l ' .  Knrakawa ber i .chtet  ueber  t isp-Akt iv i taeten in  Japan (vg l .  proc,
5 I .TCÀI  Tok io ,  p .502 -5ø4)  .  Se ine  L rebe rs i . c i r 'E  ueber  d ie  v íe len  L fSp
Systene in Japan soll  hier nicht rrr iedr:rholt nerden.

pickelten nn"nrr.rn stehen
leistungsfaehige Lisp Svste¡ne zur Verfuegung. Verschiedene Gruppen
t iaben Prototypen f  uer  L isp ¡ t iaschinen entwor  f ,en "  Besonders
v j ' e l " r ' e r sp rechend  e rsche in t  das  L ISP-Masch inen  p ro jek t  von  ETL
(Elect rotechnica l  La i ¡oratory,  Tokyo)  im Rat¡men des pIpS pro jekts .
Bei ETL wird auch atr einer KRL-aehnlichen !{issensdarstellungssprache
g e a r b e i t e t  ( T a n a k a ,  H .  r  s u t t r ,  T .  &  D t o t o y o s h i ,  F .  n E x p L U S  a
semant ic  Pars ing Sysùem for  Japanese SenÈences. ' !  3rd USA-¡ IAPÀB|
Couputer Conference, L97.1, 236-24øl

3. 1.98ü LISP Conference

Wehrschein l ich wi r r l  vonì  24. -27.  August .  198Ø in Stanford e ine LISp
Ko i r fe renz  s ta t l f i nden .  John  À l Ien  o rgan is ie r t  s i . e  und  w i rd  den
endguei t igen CaI l  for  Pa¡>ers bald herausgêben.  Ich hof fe  auf  e in
reges InÈeressê im deutschen KI-Kreis.

BBN
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K I  -  F o r s c h u n g  i n  J a p a n
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Ð i e  j a p a n ' i s c h e  K I - F o r s c h u n g  i s t  g e p r ä 9 t  v o n  e i n e m  g r o B a n g e l e g t e n ,

n a t i o n a ì e n  2 0 0 - f ' l i t l i o n e n - Ð M - F r o j e k t  m i t  d e m  N a m e n  P I P S  ( P a t t e r n

I n f o r ¡ n a t i o n  P r o c e s s i n g  S y s t e m ) "  A n  d i e s e m  P r o i e k t ,  d a s  v o m

M i n Í s t e r i u m  f ü r  i n t e r n a t i o n a l e n  H a n d e ' l  u n d  I n d u s t r i e  f i n a n z i e r t

w i r d  u n d  d a s  s i c h  ü b e r  l 0  J a h r e  ( 1 9 7 1  -  1 9 8 0 )  e r s t r e c k t '  s i n d

i n s b e s o n d e r e  d a s  t T L  ( E l e k t r o t e c h ¡ .  L a b o r a t o r i u m )  s o w i e  6  9 r o ß e

p r i v a t e  F i r n e n  b e t e i t i g t .  S e i n  Z i e l  i s t  d i e  E n t w i c k l u n g .  d e s

P r o t o t y p s  e i n e s  i n t e g r Í e r t e n  S y s t e m s  z u r  S c h r i f t - r L a u t - ,  S P r a c h - ,

B i l d e r k e n n u n g  u n d  - v e r a r b e i t u n g .  D a b e i  u m f a B t  d i e  A u f g a b e n -

S t e l l u n g  I ' l e r k z e u g -  u n d  M a t e r i a l f o r s c h u n g  e b e n s o  w i e  d i e  E n t w i c k l u n g

g e e i g n e t e r  H a r d -  u n d  S o f t w a r e

E s  i s t  u n i ¡ b e r s e h b a r ,  d a B  P I P S  i n  J a p a n  z u  e i n e r  K o n z e n t r a t i o n  d e r

K I - F o r s c h u n g  a u c h  i n  n i c h t  u n m i t t e l b a r  b e t e i l i g t e n  I n s t i t u t i o n e n

a u f  g e n a u  d i e s e  T h e m e n s t e ì l u n g e n  g e f ü h r t  h a t .  D i e  F o l g e  h i e r v o n  i s t ,

d a ß  d i e  J a p a n e r  a u f  d i e s e n  G e b i e t e n  s e l b s t  d e n  A m e r i k a n e r n  e c h t e

K o n k u r r e n z  m a c h e n .  I c h  h a t t e  G e l e g e n h e i t ,  m i c h  w ä h r e n d  m e i n e s  J a p a n -

a u f e n t h a l t e s  i n  4  I n s t i t u t i o n e n  ( E T L ,  U n i v e r s i t ä t e n  i n  K y o t o  u n d

0 s a k a ,  M i t s u b i s h i  )  v o n  d e r  b e e i n d r u c k e n d e n  L e i s t u n g s f ä h i g k e i t  e i n i g e r

d í e s e r r  S y s t e m e  s e l b s t  i i b e r z e u g e n  z u  k ö n n e n .  B e i . s p i e l e  s ' i n d  H a n d -

A u g e - S y s t e m e  ( R o b o t e r )  m i t  r e l a t i v  a l t g e m e i n e m  b i s  h i n  z u m  s t a r k

e i  n g e s c h r ä n k t e n  A u f g a b e n b e r e i  c h  ( 2 .  B .  f ü r  d i  e  F e r t i  g u n g  )  ,  B i  t  d -

v e r a r b e i t u n g s s y s t e m e  i n  v e r s c h i e d e n s t e n  V a r i a n t e n  w i e  2 '  b z w .

, 3 - d i m e n s i . o n a l  ,  s c h w a r z - w e i ß  b z w .  f a r b i g ,  r u h e n d  b z w .  b e w e g t ,  u S w .

r n i t  m a n n i g f a c h e n  A n w e n d u n g e n  i n  d e r  i n d u s t r i e l l e n  F e r t i g u n g ,  i m

H a n d e ! ,  i n  d e r  l ' l e d i z i n ,  G e o l o g i e  e t c . .  N e b e n  d e n  b e r e i t s  e r w ä h n t e n

I n s t i t u t i o n e n  s i n d  v o r  a l l e m  n o c h  d i e  F i r ¡ n e n  H i t a c h i  ( C e n t r a l

R e s r c h  L a b . )  u n d  T o s h i b a ,  u .  ô . ,  a n  d ' i e s e n  t n t w i c k l u n g e n  b e t e i l i g t .

V o n  d e r  A u s b i l d u n g s
d a B  i n  d e n  m e i s t e n

" E i  n f ü h r u n g  i  n  d i  e
S p e z  i  a l  v o r l  e s u n g e n

e  E n t w i c k l u n g  d a d u r c h  u n t e r s t ü t z t ,

e i  n e  U n d e r g r a d u a t e - V o r l  e s u n g

h  d e m  B u c h  v o n  l , l i  n s t o n )  u n d  G r a d u a t e -

o r ì ,  e t c .  a n g e b o t e n  w e r d e n .

,,;+

s e i t e  w i r d  d i

U n i  v e r s  i  t ä t e n

K I "  ( e t w a  n a c

ü b e r  K I ,  V i  s i

M ü n c h e n ,  d e n '  2 1 .  S e p t e m b e r  1 9 7 9 L^).8-l"rl-
( l r i .  B i b e l )
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verlag: Hanserr ' l ' lacnr i  I  lan, Mi inc-hene London

.Erscàeinungrsii.rtun..' ca. i 93¡)

À u Ê o l - . '  l l h r ì s t a l  l e r o  T .

r j t e l . "  E i n i - [ i h r u n g  i n  L I S P

I 'e-r . lag: (noch offen)

.u--rsc.heinltngs¡¡ahr: ca. 1 9BÙ

r f e r a u s g e b e r . '  C h r i s t a l  l e r ,  T .  ,  H e t e i n g ,  D '

1 ' j te - t :  ATN-Gra Ímla t !k  2 ,  E in f i t rh r i ¡ng ,  Anwer rdungèn,  Wei te rcn tw ick lungen

v e r J a g . '  E i n h o r n ,  t e r l  i n

Ersc:Ì¡ejnu ngsdatum : | 979

. 4 r ¡ t o r e r . ¡ :  F o ¡ t h ,  J . ,  H a y e s ,  P . ,  R a u l e i ' s ,  P ' o  S i e k m a n n ,  J '

T - r : teL :  Lehrbuch der  K i lns t l  i chen ln te l  I  igenz  (2  Bå inde)

( e n s c h e i n t  g l e l c h z e i  t i g  a u f  D e u t s c h  u n d  E n g l  i s c h )

ve--Jag.' (noch offer¡)

5¡scåei.¡:un9'stlaÈunr ca " 1981

t f ,þe¡se tzer . '  K ieczko,  S . ,  S ieknann,  J .

3 i j t e . l ¡  M .  B o d e n :  A r t i f  i c i a l  l n t e l  I  i g e n c e  à n d  N a t u r a l  F l a n

(deutsche [Jberse tzuc ìg  )

verJagr  (w i rd  noch ver l rande l t )

.Erscheinungsdaürur.' (noch of fen)

f lferausge.ber: lt{etz I ng , Þ.

r  f i te-Z:  Frame Concept ions and Text  Understanding

ì  o"rJag:  De Gruyter ,  Ber !  in ,  l , lew York

j ttsciheinungsjalr: l97g
i

J ¡¡erausge.ber: Rieger, B.

r i t e l :  EmPi  r i ca l  Seman t i cs

ver-lag; ErockmeYer, Bochutn

Erscheinungrs,iatum.' c'a. 1980

st jchn¡or te. .  I  n ferenci i ' lg ,  Knowledge Representat ion,  contexts ,  Frames,  scr l  p ts

f l e rausgeber . '  Ro l  I  i nge r '  C . -R . ,  Schne ide r ,  H . *J .

f i t e l ;  I n fe renzen  i n  na tü r l  i chsp rach l  i chen  Sys temen

ver iag ;  S inho rn ,  Be r l  i n

Erschejnur:gsdatum." s¿' 1979
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Herausge.ber . .  J .  S iekmann,  G.  Wr ígh tson

ft teJ.. .  Col lected Papens of Automated Theorem provlng

Verlag; (noch offen)

f¡sc]:einungs j ahr : | 980/8 l

Au to t :  Veenker ,  G.

T i t e i ¡  K ü n s t l i c l - e  I n t e l l  i g e n z  |  ,  l 4 a u c h i n e l  l e s  B e w e i s e n  ( n r b e i t s t i t e l )
g te rLag:  B l ,  l {annhe im

Frscl¡einungsdaûuø: ca. Hi t te ' !980

St jc Ì ¡n ¡o¡ te r  Aussagen log lk ,  Präd lka ten log ik r  3a tz  von ü , le rbrand,  Exhaust ions-

v e r f a h r e n ,  R e s o l u t i o n o  S t r a t e g i e n ,  H e u r i s t t k e n

åutorr  Veenker ,  G.

T i teT ¡  K t i ns t l i che  In te l l i genz  l l
Verlag: 8l ,  l{annheim

Erscl¡einungsdatun; cs. lg81

I^AYOTIT OF AI-TT-FROCESSORS

8be tochr¡ ice l  sÈructure of
tum eybernet j .oe,  fuzzy eeü
CO¡{PUTEN.

¡t peree¡)Èrc¡¡a proc€seor on the baefe of quan_
theorye tsnd an oxtrepoletlon sf the TSB

Frof" DB. D. Laaak
Ðepartuent of 'rganlzatl0n *13 yT*6ement, ïxnlverolty of *rontngea .(Netherlencs), uÃr,enl ïãJätä;n*ilüäîä:,

å-q.Eåreog

Researc'h 1n the ffetd of, quantum'oyo"*n"rfoe du¡1ng the reet ten yearsbas ehovs¡ 00æ6 renarkabro thooretloaÀ ¿,esults r¡ l¡10h cre snebll .ng ue ts-dey to  d lasuse end sdrve teoh¡r$caå queot lon6 cónoern lng the oonst¡uc-t10n of  pereeptron procssßora"  rn thrs  connect fon ve wrr t  def rno a pe ' :ceptron processor es the physieal '  real izaÈfon of an autononoua råecieionsubject  which fs  ebre to  baee f te  dec iefonE 
?n ên fn ternarry  coherent(in the a.nse of the quantun frer,d theory) obJect!,very neasurable per_cept fon (1 'e '  e  phys loal ' ly  and Iogfaa} ly  ru . "o**bre recognf t ion proeees)The genereÈr'on of thåe perceptfon pa' 'ea* 1s done by tbo perceptron ¡ræo_cessor '  ln  th ls  oonneot lo¡ t  the s t ruature.of  an ar¡e. rognre Ar*r r - typed pao-cessor whieh 1e hor.ographÍearÀår nodurate(t ul" lr be euphaslzed. Eouevorth is  Ar- r r -prooessor  c&n b.e eonså*ered ae bofng t re  t * ¡ ¡ l t lng casc ofthe extraporation of e tee com¡luter systen fn the cesE of ur.tra hfghs i g n a I s p e e d s a n d ' v e r y g n ¡ r } t n p a c e 1 1 k e e l 6 a a l d ' f s t a n c o g '

rHE TECTTNTCAL



*  n - i

Thomas Chr is taL ler  /  Diet .er  f t {e tz ing (Ël : rsE")  3

Augmented Transit ion Network Grarnnratíken * Tej- l  " l

-  Aspekte des ATN-Formalismus i-n sprachverark¡eit.enden Systemen -

In diesern Band werclen verschledene Aspekte der Verwendbarkelt von ATNus
für sprachverarbeitende Systene beha¡rd,eLtu wobeÍ solche Sysgeme l¡nter
dem Gesichtspunkt.: a) J.hrer Ko¡rtrollsÈruktur und notwendiger Prograruníer*
hilfen, b) ihrer EramnatS-schen RepråsenÈaÈåon unct deren Implemen8ierunEo
c) ihrer Aufgabenorier¡Èlerten Analyse vÕn spraehlichem lnpuÈ gesehen wer-
den. Der ATN-F"ormallsmus þ¿aÈ såch aus der ursprùnçJ"åchen VerwendunE f,rin
di-e syntaktfsche Analyse von Sät.zen und die ErsteJ-lung von StrukÈurbåus¡en
im Sinne der generatfven TransforrnaÈionsçranmal[.ik Eelðst und wlrctr her¡tsu*
tage unÈer drel Geslcht,spunkten efnEesetut,:
- als theoretfsehes HfLfsnoltteL, um Gnanimat,iken - synÈakÈische und seman-

tfsche - in prozeßfåhiger Form darzustellen,
- aLs ProErannnlersprache zur ErsÈeltrung vc'n Parsenn,
- und als Instrument,, Lrn unÈerschiedliche Parser-KonuepÈe vergl-e:-chsfåÌrig

zu machen und bessere zu entwickeln"

f Í s 8 t r  3 - 8 8 4 5 9 - t o t - O  /  A 4 6  . 9 e . { Ê e ¡ r  /  ! g Z g }

Thomas Chr is taLLer  /  Ð .J -e t .e r  Metz inE {Hrsg . }  3

Augmented Transit fon Network. Gramrnat. iken - Tel l -  e
- Elnf i thrungen o Anwendungen, Welt ,erentweaklungerx -

fn d.iesem Band lst eine (deutscheprachtgei Ei-nführung ln ATt{us von M.EaÈes,
sowie elne E{nführung ln se@e,nt,tsehe Aïti¡-Grðrqdûåtfken vo¡r ,l.Laubsch vorgesehen.
Ttt. ChrfetalLer ste}le efn ÀTw-84anual vor und Bobrow g*bt, efner¡ tiberblf.ek
über den neuesten Stend der Syntax,/Se¡oantÍk Verienüpfung fm FroJekt, RtIfi,
!tl. Swartout berfchÈeÈ rlber eLne $f&r¡IaÈlon efnes neuen Parsers (PARSIFAI") ån
einem AÍî{. A"¡(erp etell"t, tlber}egnmgen ulJ et¡re*o n€uen AT,s-Formalls¡aus, efne&
paraS"Ielen InÈ,erpreter r:nd anêeren ÀnwendunEøgebÍeten vor. Àbgerundet wfrd
dleser Eand du:rch eine ATt{-BibLl.ograp}rle, die de¡r neuesten Stand der LiÈeratur
über ÀTN¡s wLederEibt.

f  f 5 8 ^ t  3 - 8 8 4 5 9 - ,  O A - g  /  c & .  â O O  5 ø . { t e n  /  e r s c h e . d ¡ n t  J a n u a r  I g g o }

C laus-Ra iner  Ro lL inEer  /  Hans-Jochen Schne ider  {Hrsg ,  )  3

Inferenzen j-n natür l lchsprachl"íchen Systelnen der Ktr

Aufbauend auf eínem t{orkshop über Inferenzen in natür}ichsprachllchen Systemen
der künstlichen Intelligenz (KI), der Anfang April 79 fn Ber1in stattfand, wird
ein Band zusârnmenglestellto der die Ansãtae und Probleme auf diesem vielschíchtlgen
Gebiet, sowie den derzeitigen Stand der Forschung in der BRD aufzeigt" Die Bei--
tragenden sind Berry-Rogghe,/DÍIger(IDS-MannheÍn), Habel (TU-Berl.in), Hoeppner
(Uni ltanburg), Fauser(Uni Stuttgart), Janas (Tu-&1ünchen)o Laubsch({Jni- Stuttgart)r
Rollinger (TU-Berlln) und Schefe (Un.i. Hamburg) "

l r S B J v  3 - g B A S g - t O A - y  /  e a .  2 6 0  S o f  û e n  , /  e r e c h æ d ¡ a t  F r i j t ¡ J a h r  g g g A )

BEnulru El¡rnonN-VEnunc
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I he  1  s t  í  ee , , o  

a  l - o the r .  g rouPs .î l :  î l :" .  in severar ou,ãi ã.; ; ;r :
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NEUE BERICI- ITE DER PROJEKTGRUPPE
SIMULATION VON SPRACI-{VERSTEHEN
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German isches  Semlna r
Von-l{e | |  e-Pa rk 6
D-2000 Hamburg t3
Tef . :  040 {l  23-\784

ffiffiffi
ffiwffi

v .  H a h n ,  ! , / a l t h e r :  U b e r  D i a l o g k o h ä r e n z  i n  n a t ü r l  i c h s p r a c h l  i c h e n  A l - s y s t e m e n "
O k t o b e r  1 9 7 9 .  B e r i c h t  B

A B S T R A C T :  l t  i s  p o i n t e d  o u t  t h a t  d i a l o g u e  c o h e r e n c e  i n v o l v e s  t h e  i n t e n t í o n s
o f  t h e  s p e a k e r s ,  n o t  j u s t  p a r t i c u l a r  f e a t u r e s  o f  t h e  t e x t .  A s p e c t s  o f ,  c o h e r e n c e
i n v o l v í n g  t h r e e  a r e a s  o f  r e s e a r c h  a r e  t h e n  d i s c u s s e d  u s i n g  t h e  d i a l o g u e  s y s t e m
H A | 4 - R P M  a s  a n  e x g m p l e :  T h e  c o g n i t i v e  c a p a b ¡ ¡ i t i e s  o f  t h e  ñ a t u r a l  l a n f u a g e  s y s t e m
( i n  p a r t i c u l a r  I  i n g u i s t i c  a n d  m e t a l  i n g u ì s r i c  c a p a b i  I  i t i e s ,  k n o w l e d g e l  a ñ d  a å a p t i v e
s t r a t e g i e s )  t h e  c o h e r e n c e - s u p p o r t i n g  b e h a v i o u r  o f  t h e  n a t u r a l  l a n g u a g e  p a r t n e r
( i n  p a r t i c u l a r  c o o p e r a t ¡ o n ,  m e t a c o r r n u n i c a t i o n ,  a d n d  g o a l - d i r e c t e d  a . i i o n )  a n d
t h e ' t e x t  i n d i c e s  ( i n  p a r t i c u l a r  a n a p h o r a  a n d  l e x i c a l  c o n t i n g e n c y )  "  T h e  i n t e r d e p e n d -
e n c i e s  a m o n g  t h e s e  t h r e e  a r e a s  c a n  b e  s e e n  c l e a r l y  i n  n a t u r ã l  l a n g u a g e  A l  s y s t e m s "

l ' / a h l s t e r ,  l ' / o l f g a n g t  ! t p l e m e n t i n g  F u z z i n e s s  i n  D i a l o g u e  S y é t e m s .  N o v e m b e r  1 9 7 9 .
B e r i c h t  1 4 ,  t o  a p p e a r  i n :  R i e g e r ,  B .  ( e ¿ . ) :  E m p i r i c a i  s e m a n t i c s .
B o c h u m :  B r o c k m e y e r  1 9 8 0 "

A B S T R A C T :  A g a i n s t  t h e  b a c k g r o u n d  o f  a  g e n e r a l  d i s c u s s i o n  o f  t h e  r o l  e s  f u z z i n e s s
c a n  p l a y  i n  n a t u r a l  l a n g u a g e  d i a l o g u e  s y s t e m s ,  s o f l ì e  s p e c i f í c  t e c h n i q u e s  f o r
d e a l i n g  w i t h  f u z z i n e s s  a r e  d e s c r í b e d .  F i r s t ,  t h e  c o m p o n e n t s  o f  a  n a t u r a l  l a n g u a g e
d i a l o g u e  s y s t e m  i n  w h i c h  f u z z i n e s s  c a n  f i g u r e  i m p o r t a n t l y  a r e  e n u m e r a t e d  a n d  t h e
c o m m u n i c a t i v e  a n d  c o g n i t i v e  f u n c t i o n s  o f  v a g u e n e s s  ¿ ¡ r e  s u r v e y e d .  I n  t h e  s e c o n d
s e c t i o n ,  s o m e  t e c h n i q u e s  e m p l o y e d  w i t h i n  t h e  d i a l o g u e  s y s t e m  H A M - R P i 1  f o r  h a n d l i n g
f u z z í n e s s  d u r i n g  t h e  a n a l y s i s  a n d  g e n e r a t i o n  p h a s e s  a r e  i ì l u s t r a t e d .  F i n a l l y ,  a
n e w  m o d e l  o f  f u z z y  r e a s o n l n g  i s  p r e s e n t e d  w h i c h  i s  b a s e d  o n  a  m a n y - s o r t e d  f u z z y
l o g i c  a n d  i n c l u d e s  a  c o r r o b o r a t i o n  p r o c e d u r e  f o r  m u l t i p l e  d e r l v a t i o n s .

l ' / a h l s t e r ,  l . l o l f g a n g :  Z u r  V e r a r b e i t u n g  v o n  S o n d e r z e i c h e n  u n d  S a t z z e i c h e n  i n  H A M -
RPM.  0k tober  1979.  Memo 9
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0¡-¡  r .epneserì t  ins r ,Jr¡eentæåntx in AI esstems
von Peter Sehefe

Absùnaet

Ar s! 's t 'eÍÞs deerrns err t ,F¡ næturetr  environ¡oents Endtex ts  have to  eope ss i f ,Þr  " f ,uaerne66r r  io€op fac t t ¡a !unc ' r tæinûs  and unee* tä in t "  
" r  

* *ã r , inä"  A  fonn¡ ln ¡ode l  o r  o ruzeu neesonåÀ*" -1 ; - "Ën 
ö ; ; ;  r t  iebEEed on the  no t {on-ãr - ;ãn"eement  e rsuour l i t , y ,  o fa  p ropos í t ton ,  Combinsnã and r " t " ; ; ; ; ;  ru tes  ð reder i r ¡ed  p imi  ra ¡ .  ro '  b ; t  ãe f  in i to lu -ãä i în r inc  f  no¡nt h o e e  r n  p n o b s b i t t t u - t h * ; ; " 0  

E p r ¡ t e n o l o ¡ i c a r r r ú r'aEneeße" r  
" l?p în i i l rü ; " - íå  i s i t c rp rer ,ed  ossq¡bJect i ,ve centeintu ,n , ] "o*ntefn. i , ; -ãã nof i . r  inthe  t rq th  (on .  fe loo f ,oãO¡-ä f  I  p ¡  opoe i t ion .Acco 'd ing  to  tH¿À; -ää i l ' tËaor ies  ¿nd theonet icaraEEUn¡p t ionc  
lnder lu ing  A i  euEto is  ð rß  revreùredoEEpec ie i ' rc r  ' { vcn*1ã- lÃrä"onc€ nures  concoúvcd o fon  e  purerw in tu i t i ve  u in"  ¡ne  shosn iã 'u .  ver idin senena! "  mo*rer*" i  ãõãä",no of  lenrursc rnd¡t 'onv undersùandrng oo-Ã"i  coÍ¡e uåth unccnt¡ i .i r ¡ fenences edeeLraûe¡ù-øc-Jet.  $uggcstron¡ sFaaode¡ hor scher.¡k,c r*"ÃãuJl"ol  inferencc. r  ðñd¡oËe ecr"ectø of ,  td i rkc '  'prefsreñ"- ; ; ; ; i t r . ""  

e.nbe ne in tonpro ted- r -äño r iå f rcoo ur th  a  noFGcoharen¿ nodel of ¿Ãr*ruÅãÀ ne¡c,¿ns undoruncento fn tH 
"

UnÍves's i tËt  Hambyrg, Fachbenelgl_ fnfonnat lk,Mitteituns Nn . 6g-, ' Ír i l¡rülÃ_ogrlg,

- : 'ç  l l ronrar  Ctwi^ t ta ,Lte¡ .  (Univ .  Bíe lefe!d)  war  u¡ . ¡  Arbei tsaufenrhal ren vom l .g ._3 ' 8 ' 7 9  u n d  v o m  2 8 '  ¡ ! ' - ¡ '  1 2 ' 7 9  G a s t  í n  d e r  F o s c h u n g s g r u p p e  r s i m u r a t i o n  
v o nsprachverstehen'  (Hnn-RpÈ{)  an der  un ivers i  tå t  Hamburg.  Er  i rnprement¡er telm  Rahmen  d lese r  Au fen tha l te  u .a "  e lnen  fn te rp re te r  f t r  bewcr te te  ATN-G r a n m a t l k e n  I n  l L t S p .

l l lu tnat  D ' í ' t 'Te ' 'z  hat  e ine neue Anschr i f t :  r .Jn iv .  þr rsruhe,  FB Infornat ik ,  post_fach 30t9 ,  6750 Kaisers laurern,  Tel  :  A6i l  _g51263g.

Joachin Laub¿ch ist pos ta I i  sch schne ! rer i iber
zu  e r re i chen :  52  C la re  Lawn  Ave ,  London ,  S IJ ¡4 ,

se ine  neue  p r i va tansch r i  f t
8Bc ,  Te t :  (o l ¡  g16  5 '56 .

Joteph bløízufutm wi rd s í ch im Sommersemester  l9g0 a ls  Gastprofessor  amF B  I n f o r m a t í k  d e n  U n i v e r s l t ä t Hamburg  au fha l ten  (Ue¡  K .  g runns te ín ) .
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Dlo U¡rtorsch@iduæg lr@¡ã P" SehCIf,e øwi.øehon K$*Leu¿Êøm ¡.smd Sm*

fornatikorn *¡¡ aelner Glosee ðûBomorkung@e sfmes læfonæe€*kerø

zu einem KÏ-Manx¡lt  rogt mLeh deuu &nu ølnem Kowsent,sr øßl w&&&m6

Dicoo Untersehe$.dung bLngt ,  å¡o

negat lve Aogrokte"  lch g3.eubo,

dartibar bswußt, coá.nr u¡n o{¡¡oo

pooit i .ven uu ve¡ruaolden.

sf.eb sowoh!. poøtt*ve ele anseh

d$.s KI-Gousfnsehaf*  eo¡ .å&ø eåch

Ûbsrha¡¡g don neget$.ven a¡¡f d$,æ

Farugon wlr sd,t, don recgatfven &n I Ei.¡a $øønamdam '5e}bef,bewn¡&&ew*m

dcn KÍ-GomsLnsch¡ft lst cl.c}renl{eh rrüasebonøwort ¡ CIfm *mtoå.lrCIk*

tqrcl log Ghotto darf aber dara¡¡a nfeht o¡¡tst,sbore" f ld.ee kömmtø

dcr Foltr words¡or w@¡en rlr fsl¡che Prob3.cu¡o atùpeekose Ïch pa,&úæå*

¡Lo¡re¡ Was ums vsn den r¡n@ræ&3.onrr Enfonnst,fksnm um€ørsc.bo*døto
slnd dl.e m¡rroblem aolvlm8 æcthodøæn abor n{eht dåø Frobåøwøe

di.o wlr löson wol}ono E8 gl.bt ks{ms mKI-Frob}ow@tc. Ieh derf dæ-
r&n srlnncrn u daß Nevon å vor u ehn Johron øoi.nøn AufsaÈs æHøra-

nfstl .e ProgrammJ.ngr r3.r.-strueturod Froþremææ *o pnogreoø åæ
Oporatlono Rogssreh publfaJ.ort bat*

A propoo OR¡ Ieh Lcco Ln OR-spoktnum {Band tu} Io f t  1e Sgpg}  d*æøe
Dofl.ni. t lon von l l" Spöthr

rrOR l¡¡ dcr Frarfs {st dor Vsrsueho ln W{rÈsobafto Teehn{k r¡md
llorrrl'tung auftrote¡ndc Entcahefdrango- usd Pl"en¡¡sgan¡r6lb!.omæ wæ*
tor Vorwondung nrthoaatL¡ehor Hothodon oyntomatlseh ¡&ra fr,¡t&-
lyrl'orcnr zll strukturL¡rc¡¡e zl¡ unodcS.Ld,ero¡r r¡^¡¡d elt dor m¡&*-,.
norL¡ehcn Lälrang o{no¡ Modol.Lproblomc der dos Reel¡rroblo6¡s nsho-
zukomcnll .

ret o¡ ¡aLcht efn Fcld, wo wfr gut zcl.gon kð¡nnton, deß maæ slt
Kl-Methodcn bossere l*irungen onrclcbon ksnn? Usrun ¡cl¡o¡¡e¡c w*r
d io KonfrontotLon?

Danit kon¡ue ich zu dan Fu¡ktr wo df.o untcrsebofdung ¡roeLt$.v
ercchoint. Ich donko, doß wf,r zu wcmlg notbodenonLe¡3tdont, umd
zu viel problansrlo¡¡t iont arboltcn und pubtr- løfsran" l lnd, cåa&
rir doch zu rronlg dÍe U¡¡torsehoidung zwfsehen KI-Mothodø¡l r¡¡sd,
tradl'tloncll'& llothodon dor nunorf æchsa ldathsnatfk hervorkaobøm n



4 8

DÍe¡  g i l t  ¡ Íchor l lch g le icbernaße¡  für  d io  Untor¡chc idung
zwi¡ctren Kl-Mcthodon und tradLonellen Mothoden dcr Infornatik.
Neh¡rcn rir de¡ Prredcbe f rplcl nprogranuiorungrr: l färc c¡ nicht
cinc lohncndc Aufgrbo konkrot zu zcigcn, daß dLo progrenmcnt_
wicklungancthodcn dor Kl-Goncl.n¡chaft zukr¡nfttvof¡cnd für da¡
Softvarc-Englnccring rlnd? (Si¡tre drzu dLc Turlng Arard Lcc_
turo 1978 von R.  F loyd) ,

Hi r  bcrc i ten v i ¡ t l ¡ icht  d lc  In for¡ t t ik  dr r  gOcr  J¡hrc ( r l .chæ_
llch dio do¡ )o(r Jahrhundortr) voro ulr wordcn ebcr nlcht r¡n-
hin konncn, BcvoLro d¡fär zu bring.n.

Dr. H. Marchrnd
BATTELLE - IXSÎITUT E.V.

P . S .  t

Alr rhrlrl lgor Ar¡i¡toat rn d¡r unr.vorrrt¡it p*r.¡ rr (orrey)
uöchto leh doch dfr Lirto vón p. pognrn i ibor dl¡. Forrcb'ngr-
akttvltåit¡n ruf dr¡ Grblrt Kr'r.n Fr¡¡kr¡fcb crgä¡2.n.

Folgudo Gruppoa arbeftr¡ ln Orray:

GurHo' BrDorTr cREssE rucb rÍt JouA¡fNAuD r¡nd KODRAT()FF
(PuL¡ VI) ¡ prognneynthrrc

KAfSER, BONNET, rlt COULOIÍ (llency) ¡ lV¡tttrlLcho Sprachc

TREUIL, ¡r|ELESEf SCHïN¡ Autonetic lor¡nfng.




