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A M u l t i  A g e n t  C o g n i t i v e T h e o r y 

Cy ru s F .  Nouran i * 

Apri l  199 5 

0.  Introduct io n 

A mult i  agen t  cognitiv e theor y abbreviate d b y 

A M AC i s bein g define d .  Th e presen t  cognitiv e 
theor y propose d th e following .  Neuron s Ar e 

Microcomputer s Nouran i  (1991) .  A  neuro n migh t 

be modele d b y a  microcompute r  compose d o f 

thousand s o f  atomi c com|X)nents .  Thu s a  neuro n i s 

itsel f  capabl e o f  a  for m o f  computation . 
Specialize d neuron s migh t  comput e certai n 

function s i n th e mos t  efficien t  manner .  Thu s th e 

human min d define s a  ver y comple x multiagen t 
computin g phenomenon .  Th e microcomputer s 

communicat e b y messag e passin g agents .  Eac h 
neuro n i s capabl e o f  som e for m o f  computatio n 

and capabl e o f  messag e communication .  Th e 
message s coul d b e code d i n a  for m tha t  i s no t 
visibl e t o th e presen t  da y simplisti c model s o f 
brain .  Geneti c algorithm s ar e base d o n hypothese s 
whic h indicat e th e presen t  theorie s ar e no t  fa r 
fetched . 

1.  Mu l t i  A g e n t  Act iv e L e a r n i n g 

A Mult i  Agen t  Computationa l  Logi c i s bein g 

define d b y thi s author' s intelligen t  tre e computin g 
project .  A  basi s fo r  a  theor y o f  computin g wit h 
intelligen t  language s an d a n intelligen t  mode l 
theor y i s presente d i n Nourani(1994 )  whic h migh t 

alte r  th e wa y artificia l  intelligenc e logica l  theorie s 
and th e computationa l  linguistic s logi c i s viewed . 
We presen t  intelligen t  synta x an d pu t  fort h 
intelligen t  tre e completio n theorem s an d 
technique s fo r  definin g an d generatin g a n 
intelligen t  mode l  theor y fo r  activ e learnin g agent s 
base d o n tre e intelligence .  Thu s th e interpla y 
betwee n synta x an d mode l  theor y a t  abstrac t 
intelligen t  synta x tree s migh t  b e a  ne w are a fo r 
logic ,  cognitiv e scienc e an d computationa l 
linguistics . 

2 .  Intelligen t  T r e e s 

By a n intelligen t  languag e w e inten d a  languag e 
wit h syntacti c construct s tha t  allo w functio n 
symbol s an d correspondin g objects ,  suc h tha t  th e 

functio n symbol s ar e implemente d b y computin g 
agent s i n th e sens e define d b y Nouran i  (1993) .  A 
set  o f  functio n symbol s i n th e language ,  referre d t o 

by Agen t  Functio n Set ,  ar e functio n symbol s tha t 
ar e modele d i n th e computin g worl d b y A I  Agents , 
see Geneseret h an d Nilsso n (1987) ,  fo r  example . 
The objects ,  messag e passin g actions ,  an d 
implementin g agent s ar e define d b y syntacti c 

constructs ,  wit h agent s appearin g a s functions , 

expresse d b y a n abstrac t  languag e capabl e o f 
specifyin g modules ,  agents ,  an d thei r 
communications .  W e hav e t o pu t  thi s togethe r  wit h 

syntacti c construct s tha t  coul d ru n o n Intelligen t 
Tre e Computin g theorie s Nouran i  (1993,94) . 

3.  Genet i c A l g o r i t h m s A n d Cogni t io n 

The geneti c algorith m progres s toward s proble m 
solvin g wa s i s anothe r  reaso n t o loo k fo r  a n 

alternativ e cognitiv e theory .  Th e biologica l 

theorie s reporte d i n Scienc e b y Bloo m et.al . 

(1992 )  a t  th e Scripp s Institut e reporte d brai n cell s 
can bot h secre t  an d an d tak e u p R N A an d ar e abl e 
t o communicat e wit h on e anothe r  b y geneti c 

materia l  exchange .  I t  ha s bee n lon g know n tha t 

brai n cell s communicat e b y neurotransmitter s an d 

by electrica l  impulses .  Cellula r  Automata ,  pu t 
fort h b y Joh n Holland ,  th e Minsky-Papper t 
Perceptrons ,  an d th e Neura l  Ne t  computin g ar e 
exampl e starts .  Furthe r  biologica l  theorie s repor t 
on brai n cell s wit h spontaneou s computin g 
behavio r  b y Allma n i n N Y Time s (1993 ) 
respondin g t o specifi c  shape s lik e lips ,  angels , 
motio n o r  leaves .  Th e Doubl e Visio n Computin g 
Paradig m Nourani(1993 )  i s a  preliminar y theor y 
and a  proble m solvin g paradig m fo r  mult i  agen t 

visua l  cognition . 
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