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One o f  t .he  impor tan t  componen t  s  o f  the  sc ien t l f  i c  a rea  ca l  I  ed
" a r t i f i c i a t  i n t e l l i g e n c e "  i s  " D e c i s i o n  l t l a l t i n g "  { D $ } .  T t r e  D } i l  m e -
t l r o d , s  a r e  t s r e t e r o g e n e o u s  I  o g i c a l  ,  s t a t i s t i c a l  ,  c o m b i n a t o r i a l  e t c .
One  o f  the  c l r .a rac te r i  s t i c  f  ea tu re  o f  the  ex l  s t l "ng  methods  l s  tha t
t .hey  a re  seguenc ia l  one-s ,

Four  years  ago  r t  was  Ln t roduced  the  idea  fo r  Genera l i zed  Ne t
( G N )  d e s c r i p t i o n  o f  t l r e  d i f f e r e n t  c o m p o n e n t s  o f  t h e  a r t L f i c i a l  i n -
t e l l i g e n c e  ( s e e  [ 1 , 2 J ] .  O n e  o f  t h e  a j " m s  w a s  t o  d e s c r i b e  t f ] e  p r o c e -

dures of  t f re  DH by t l re  means of  t l re  GNs.  In  genera l  ,  th l  s  probl  em
i  s  open to t tsre moment ,  but  in  a ser i  es of  papers the authors p l  an
to show tfre way f or GH-mode I I  ing of the Dil  -schemes in neuro I ogy.
1 1 h e y  w i l l  u s e  t h e  D H  s c h e m e s  c l e s c r i b e d  i n  [ 3 J ,  T l r e s e  s c h e m e s  w i l l
h re  desc r lbed  by  separa te  GHs.  Prac t . i  ca l  1y ,  t t re  GN-mode I  s  w l  I  I  co r -
respond  to  the  moc le  l  s  f  rom t  3 l  ,  I n  sc ,me p l  aces  the  au thors  tus ing
t h e i r  K n o w l e d g e )  w r l l  d o  s o m e  m i n o r  c o r r e c t i o n s  w i t h  w h i c h  t h e y
w i l l  e x t e n d .  o r  m o d i f y  t . h e  s c h e m e s  f r o m  t 3 1 ) .  T h e  b a s i c  d i f f e r e n c e
between both approaclres ( t fre bl.nary Sraph approacl"r from I3I and
t . I re  G}I -approacfr )  ls  t t re  fo l  lowing,  T l .e  f  i rs t  approach ref  lect .s  t l re
s t a t i c a l  s t r u c t u r e  o f  t . h e  p r o c e s s  o f  t h e  D I i [ ,  i .  € .  ,  t h e  s e q u e n c l a ]
a c t r v i t r e s  w l r i c h  t l r e  s p e c i a l  i s t  ( d o c t o r )  h a s  t o  d o  i n  t h e  d i a g n o s -
t i c  p roce-ss  f  o r  a  g iven  pa t " ien t ,  The  I  og ic  o f  th i  s  p rocess  and  t l re
ac t  i v i t . i es  wh ich  the  spec ia l  i s t  mus t  do  a re  rep re -sen ted  by  t f re
tex t  s  in  t t re  g raph  ve r t i ces ;  the  sequenc ia l  s teps  w l r i ch  the  spec i  -

a l i s t  m u s t  f o l l o w  b y  t h e  a r c s  o f  t . f r e  g r a p h ,  I n  t h e  g e n e r a l  c a s e ,
f  rom t } -e ver t ices go out  one or  t lvo arcs (  thus t .he grapl r  i  s  a b i  -

nary one )  ,  Theref  ore,  the t ransf  er  on t t r i  s  Sraph i  *q re I  a ted to the
Y E S / H O - a n s w e r s  o f  t h e  s p e c i a l  i s t .  I n  r e a l  p r a c t i c e ,  t l r e r e  a r e  a
l  o t  o f  cases,  wl ren the answer cannot  be ' 'YES' '  or  ' rNO' f  ,  TFrere are
s i t . u a t i o n s ,  i r l  w l r i c h  t h e  a n s w e n  c a n  b € ,  € , 8 . ,  4 O ' l  Y E S  a n d  6 o - ' /  N O ;
or ,  t t re  mos t  l n te res t ing  case  357 ,  YES,  4O ' l  NO and  257 ,  i nde te r -
m ina te ,  In  th i  s  case  the  t rans f  e r  on  one  pa th  in  t f re  g rap l r  l s  no t
t 5 e  b e s t  s o l u t i o n ,  T h e  p r o c e s - s  o f  D U  m u * s t  b e  b a s e d  o n  p a r a l l e l

t ransf  er-s  on d i  f  f  erent  paths on the grapl r .  Thi  s  i  s  not  possib l  e  by



2 ,

means of  the graph theory onl  y .  T l re e I  ement .s  of  o ther  mat l remat lca l
means are necessary. On the ot lrer hand, t tre graptr way for repre-
sen t ing  o f  the  DH p rocess  canno t  d .esc r lbe  t t re  tempora l  e l  ements  o f
t h e  d i a g n o s t . i c  p r o c e - q s .  T h e  s o l u t . i o n  o f  t h i s  p r o b l e m  i s  r e l a t e d  t o
the  use  o f  Pe t r i  ne t  too l  s ,  T l re  GNs a re  these  ex tens l .ons  o f  the
Pet r i  ne ts ,  w l t l c l r  g i ve  t l re  poss ib i  I  i t y  to  desc r ibe  the  t ime-para -
m e t e r s ,  t l t e  l  o g i c a l  c o n d i t i o n s ,  t h e  c a p a c i t i e s  o f  t h e  s e p a r a t e
c o m p o n e n t . s ,  t h e  h i s t o r y  o f  t f r e  m o d e l l e d  p r o c e s s e s ,

S l r o r t l y ,  t h e  G N s  [ 1 , 4 J  a r e  a b s t r a c t  m a t l t e m a t i c a l  o b j e c t s  f o r
r n o d e l l i n 8 ,  s i m u l a t i o n ,  o p t i m i z a t i o n  a n d  c o n t r o l  o f  r e a l  p r o c e s s e s .
The-se  ne ts  inc  lude  as  par t i cu l  a r  cases  t t re  o rd l .na ry  Pe t r i  Ne t .s
( P N s )  a n d  o t h e r  e x t . e n s i o n s  a n d  m o d i f i c a t i o n s  a s  E - n e t s ,  T i m e  P N s ,
P R O - n e t s ,  C o l  o u r e d  P N s ,  S € 1  f - m o d i f y i n g  n e t s ,  P r e d i c a t i v e /  t r a n s L t i  -
o n  n e t s ,  S u p e r  n e t s ,  G e n e r a l  i z e d  m o d i f  i e d  P N s ,  l { - n e t s  a n d  o t h , e r s ,
and  d . i f  f  e ren t  t . ypes  o f  the  neura l  ne tworks .  A1  I  mc lde l  s ,  c tesc r ibed .
t ry  means of  anot l rer  t  ype of  nets can t re descrLbed by GI{s ,  t .cro.  On
the  o ther  hand  the  GNs g ive  a  poss ib i  I  i t y  f  o r  more  d .e t "a l ,  l  ed  de-
s c r i p t i o n s  o f  t h e  r e a l  p r o c e s s e s  h e c a u s e :

They  have  tempora l  componen ts  as  E-ne ts ,  PRO-ne ts  and  T ime PNs,
but  t t rey can be non- invar iant  about  t ime.
The i r  t  okens  have  charac te r l .  s t i cs ,  bu t  they  can  con ta in  a l  I  ne -
c e s s a r y  i n f o r m a t i o n  i n  c o n t r a s t  t o  t h e  c o l o u r s  i n  C o l o u r e d  P N s
and  t l re  symbo l  s  in  Prec t l ca t i ve , / t . rans i t i on  ne ts .
They  con ta ln  p red ica tes  w f r i ch  de te rmine  the  token 's  t . rans fe r
f rom i  - t f r  i npu t  to  j  - t f r  ou tpu t  t rans i t i on  p l  aces  ln  con t ras t  to
t h e  u n i q u e  p r e d i c a t e  i n  t f r e  P r e d i c a t i v e / t r a n - s i t i o n  n e t s ,
TIre a I g ori  thms f or tol<ens' transf er are more detai 1 ed t.han the
a tgor i t l rms  fo r  the  o t .he r  ne ts  ( in  pa r t i cu la r ,  t l re  a lgo r i thms
f  or  t l re  funct  i  on ing of  t l re  d i  f  f  erent  types of  n ,eura l  networ l<s )  ,
A l  I  even ts  genera ted  in  the  t ime  o f  the  func t ion ing  o f  t l . e  GNs
are  reg i  s te red  and  t t rey  can  be  used  f  o r  ca l  cu l  a t ion  o f  t f re
t ru th -va lues  o f  the  p red ica tes  and  o f  t f re  token '  s  c l ra rac te r i  s -
t i c  f u n c t i o n s .
GNs can  be  se  l  f  -mod i  f  y ing ,  bu t  i n  con t . ras t  to  t l re  Se  l  f  -mod i  f  y -
ing  ne ts ,  they  can  chan€ ie  the i r  s t ruc tu re ,  to l tens ,  charac te r i  s -
t i c  and  o t l re r  func t ions  and .  a l  go r i thms f  o r  to l<ens '  t rans f  e r .
They  have  d i f  f  e ren t  t .oo l  s  f  o r  ana lys . t s  o f  the  f  i na l  and  in te r -
m e d i a t e  r e s u l t . s ,
D i  f fe ren t  opera t  L  ons ,  r€  l  a t  i  ons  and  opera to rs  c  an  be  app l  L  ed
over  GNs and whi  ch f rad not  been def  ined f  or  the oth,er  nets yet .
T F r e  o p e r a t . o r s  a r e  g l o b a l ,  l o c a l ,  h i e r a r c h i c a l ,  r e d u c i n g ,  e x t e n -
d i n g  a n d  d y n a m L c a l .

I n  t 5 l  ( u s i n g  p r e v i o u s  r e - s u l t s )  t f r e  G N - m o d e l s  o f  d i a 8 n o s t i c  a p -
proach to d i  f  f  erent  s i  gns and -symptoms in  nephro I  ogy were descr i  -
bed .  F i rs t ,  r f ,e  cons t ruc t  GN-mode l  s  wh ic t r  func t ion  in  -s im i  I  a r  way ,
1 ,  € ,  ,  G H s  ( w i t . h o u t  t e m p o r a l  c o m p o n e n t s ,  p l  a c e - s  c a p a c i t i e s  a n d  o t -
h e r  a u x i  I  i a r y  c o m p o n e n t s )  t h a t  d e s c r i b e  t f r e  l o g i c a l  r e l a t i o n s  b e t -
y teen  t t re  C lL f fe ren t  s teps  o f  the  d iagnos t . i c  p rocess .  In  nex t  rese-
a rch ,  we  s t ra l  I  add  the -se  o t l re r  componen ts ,  too .  S t i  I  I ,  t t r i s  Ls  no t
accomp l  i shec l  f  o r  the  GN-moc le l  s  f rom [5J  .

Here we ct i  scus-s some e I  ement  -s  of  t f re  researches in  t  3 I  on Df i  in
(  adul  t .  )  neuro l  ogy,  Separate Dl , I  -sc l remes are descr ibed there,  but
t . f le  connect . i  ons between t t rese schemes are not  d i  scussed,  TTtese
c o n n e c t . i o n s  a r e  t h e  f o l  l o w i n g ,  w l r e r e  t t r e  f o l  l o w i n g  n o t . a t i o n  i s
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I n  fu t .u re ,  fo r  every  sc laeme o f  a  neuro log ica l  d . i sease
t , i c  p roce-ss r  we  s f ra l  l  cons t ruc t  a  GN,  These  GN-s  we  sha l
"NGHI(", where I. i  is t f le numtler of t .he scheme and "l i lcH" ls
v i a t u r e  o f  " G N  i n  n e u r o l o g y " ,

The GN which wi  I  I  inc luc le as subnets a l  I  NGNs wl  I  I  be
t f r e  G I I  d e s c r i h e d .  l n  [ 6 - 8 ] .
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