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Algorithmic Aspects of a DFA
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Converting a DFA into an Algorithm
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Converting a DFA into an Algorithm (2)

1 2
letter

letter

digit
state := 1;
input(ch);
while not eof do
case state of
1:case ch of

letter:state := 2; input(ch);
else exit while ;

end case ;
2:case ch of

letter,digit:input(ch);
else unput(ch); exit while ;

end case ;
end case ;

end while ;
if state=2 then return id; else error;
end if
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state := 1;

input(ch);

while not eof do

case state of

1:case ch of

’/’:state := 2; input(ch);

else exit while ;

end case ;

2:case ch of

’*’:state:=3; input(ch);

else exit while ;

end case ;

3:case ch of

’*’:state:=4; input(ch);

else state:=3; input(ch);

end case ;

4:case ch of

’*’:state:=4; input(ch);

’/’:state :=5; exit while ;

else state:=3; input(ch);

end case ;

end case ;

end while ;

if state=2 then return id; else error;

end if
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Table-Driven Generic Algorithm for a DFA (2)

state := 1;

input(ch);

while not eof

next state := T[state][ch];

if next state = undefined then

exit while;

end if ;

state := next state;

input(ch);

end while ;

if final(state) then

unput(ch); - - extra char

return token;

else if previous final state

backtrack to previous final state

return token;

else

error;

end if ;
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Nondeterministic Finite Automata (NFA) (1)
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From Regular Expressions to Scanner Function
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From a Regular Expression to an NFA
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From an NFA to a DFA Subset Construction (1)
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Minimizing the Number of States in a DFA

& � � � � � � � � � � � � � �� � � � � � �� � � 	 � � � � �� 	 � � � � � � 
� � � � � � 	 � �

� � � � � � � �
 � �

� � � � �

s

	 � � � � � �� � � � 
� �� � � � � �� � � � � � �

t

� � � � � � $ � � � �� �

� � � � � � � � � 


w

"

� � � � � � � 
 � � � � � � �

s

� � � � � � � � � 
 � � � � � 

w� $ � � � � � � � � � �

� 	 	 � � � � � 
 � � � � �

� � � � � � � 
 � � � � � � �

t

� � � � � � � � � 
 � � � � � 


w� $ � � � � � � � � �

� � � � � 	 	 � � � � � 
 � � � � �

� � � � 
� � � � � � � � � � � �� � � 	 �� � � � � � � � � �� � � � � � � � �� 
 � � � � � �

� � � � �� � � � � � � �



M
in

im
izin

g
th

e
N

u
m

b
er

o
f

S
tates

in
a

D
FA

:
A

lg
o

rith
m

1)→ Construct an initial partition Π of the DFA set of
states, S, with 2 groups:
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