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K e y w o r d s , f in ite  a u to m a ta , m in im iz a tio n , f in ite  a u to m a ta  re d u c tio n

In  lin g u is tic  a p p lic a tio n s  th a t  p ro c e ss  fin ite  lan g u ag es, e .g ., sp eech  reco g n i­
tio n  a n d  sp e ec h  sy n th e s is , i t  is  w o rth  to  u se  f in ite  a u to m a ta  d u e  to  th e ir  s im p le  
s tru c tu re  a n d  efficiency . S ev e ra l a u to m a ta  c a n  b e  c re a te d  th a t  a c c e p t a  g iv en  
la n g u a g e , h o w ev er i t  is  im p o rta n t to  f in d  th e  p o ssib le  sm a lle s t o f  th e m . .

I n  th is  p a p e r  w e d e a l w ith  a u to m a ta  re d u c tio n  a lg o rith m s. B ro a d ly  sp e a k in g , 
a n  a u to m a ta  re d u c tio n  a lg o rith m  is  a n  a lg o rith m  th a t , fo r a  g iv en  n o n d e te rm in ­
is t ic  a u to m a to n  A  a c c e p tin g  a  f in ite  la n g u ag e , d e liv ers a  sm a lle r (n o n d e te rm in - . 
is tic )  o n e  th a t  is  e q u iv a le n t w ith  A .

F o r a  d e te rm in is tin  a u to m a to n  A , w e ca n  ea sily  fin d  th e  u n iq u e  d e te rm in is tic  
a u to m a to n  A !  w h ich  is  m in im a l a n d  eq u iv a le n t w ith  A .  H ow ever, th e  n u m b e r 
o f  th e  s ta te s  o f  a  sm a ll n o n d e te rm in is tic  a u to m a to n  eq u iv a le n t w ith  A  m a y  b e  
e x p o n e n tia lly  sm a lle r th a n  th a t  o f  A '.  T h e re fo re  i t  is  w o rth  lo o k in g  fo r re d u c tio n  
a lg o rith m s  a lso  fo r n o n d e te rm in is tic  a u to m a ta , even  if  c o m p u tin g  th e  m in im a l 
n o n d e te rm in is tic  a u to m a to n  is  k n o w n  to  b e  a n  N P -h a rd  p ro b lem .

A n o th e r  p o in t is  th a t  th e  siz e  o f a n  a u to m a to n  d ep e n d s n o t o n ly  o n  th e  
n u m b e r o f  i t s  s ta te s  b u t a lso  o n  th e  n u m b e r o f  i ts  tra n s itio n s . T h e re fo re , fo r th e  
o p tim a l s to ra g e , th e  a u to m a ta  re d u c tio n  a lg o rith m s m u s t a lso  ta k e  c a re  o f th e  
n u m b e r o f  tra n s itio n s . W e n o te  th a t ,  to  o u r b e s t know ledge, th e  c o n v e n tio n a l 
a u to m a ta  re d u c tio n  a lg o rith m s  d o  n o t co n sid er th e  n u m b er o f tra n s itio n s , a n d  
th u s  in  so m e cases th e y  ca n  ev en  in c re a se  th e  size  o f th e  a u to m a to n .

I n  th is  p a p e r  w e p re se n t a  n o v e l h e u ris tic  a u to m a ta  re d u c tio n  a lg o rith m . 
T h e  a lg o rith m  w o rk s fo r a rb itra ry  n o n d e te rm in is tic  a u to m a ta  a c c e p tin g  a  f in ite  
la n g u a g e  a n d  i t  co n sid e rs  b o th  th e  n u m b e r o f  tra n s itio n s  a n d  s ta te s  d u rin g  th e  
re d u c tio n . I n  th e  e x p e rim e n ts  w e fo u n d  a  g a in  o f  20-25%  in  th e  n u m b e rs  o f  s ta te s  
a n d  tra n s itio n s .
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