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LECTURE 7





Continue…..





 Thompson Construction, Subset Construction





Start with NFA:                                         (a | b)*abb
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First we calculate:  (-closure(0)     (i.e., state 0)


(-closure(0) = {0, 1, 2, 4, 7}  (all states reachable from 0 


                                                  on (-moves)


Let A={0, 1, 2, 4, 7} be a state of new DFA, D.





NFA TO DFA CONVERSION – An Example
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Transition Table for NFA (a | b)*abb) 





2nd , we calculate :  a : (-closure(move(A,a))   and


                                 b : (-closure(move(A,b)) 





a : (-closure(move(A,a)) = (-closure(move({0,1,2,4,7},a))}


adds {3,8} ( since move(2,a)=3 and move(7,a)=8)





From this we have :   (-closure({3,8}) = {1,2,3,4,6,7,8}


(since 3(6 (1 (4,  6 (7,  and 1 (2  all by (-moves)





Let B={1,2,3,4,6,7,8} be a new state.  Define  Dtran[A,a] = B.





b : (-closure(move(A,b)) = (-closure(move({0,1,2,4,7},b)) 





adds {5}   ( since move(4,b)=5) 





From this we have :   (-closure({5}) = {1,2,4,5,6,7}


(since 5(6 (1 (4,  6 (7,  and 1 (2  all by (-moves)





Let C={1,2,4,5,6,7} be a new state.  Define Dtran[A,b] = C.





3rd , we calculate for state B on {a,b} 





a : (-closure(move(B,a)) = (-closure(move({1,2,3,4,6,7,8},a))}


= {1,2,3,4,6,7,8} = B


Define  Dtran[B,a] = B.





b : (-closure(move(B,b)) = (-closure(move({1,2,3,4,6,7,8},b))}


= {1,2,4,5,6,7,9} = D


Define  Dtran[B,b] = D.








4th , we calculate for state C on {a,b} 





a : (-closure(move(C,a)) = (-closure(move({1,2,4,5,6,7},a))}


= {1,2,3,4,6,7,8} = B


Define  Dtran[C,a] = B.





b : (-closure(move(C,b)) = (-closure(move({1,2,4,5,6,7},b))}


= {1,2,4,5,6,7} = C


Define  Dtran[C,b] = C.








5th , we calculate for state D on {a,b} 





a : (-closure(move(D,a)) = (-closure(move({1,2,4,5,6,7,9},a))}


= {1,2,3,4,6,7,8} = B


Define  Dtran[D,a] = B.





b : (-closure(move(D,b)) = (-closure(move({1,2,4,5,6,7,9},b))}


= {1,2,4,5,6,7,10} = E


Define  Dtran[D,b] = E.








Finally, we calculate for state E on {a,b} 





a : (-closure(move(E,a)) = (-closure(move({1,2,4,5,6,7,10},a))}


= {1,2,3,4,6,7,8} = B


Define  Dtran[E,a] = B.





b : (-closure(move(E,b)) = (-closure(move({1,2,4,5,6,7,10},b))}


= {1,2,4,5,6,7} = C


Define  Dtran[E,b] = C.








This gives the transition table Dtran for the DFA of:
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Input Symbol





Dstates





computing the


(-closure





push all states in T onto stack;


initialize (-closure(T) to T;


while stack is not empty  do begin


     pop t, the top element, off the stack;


     for each   state u with edge from t to u labeled (   do 


      if u is not in (-closure(T)  do begin


                     add u to (-closure(T) ;


                     push u onto stack


     end


end





Algorithm For Subset Construction





initially,  (-closure(s0) is only (unmarked) state in Dstates;


while there is unmarked state T in Dstates  do begin


     mark T;


     for each input symbol a   do begin


      U := (-closure(move(T,a));


              if U is not in Dstates  then


                     add U as an unmarked state to Dstates;


               Dtran[T,a] := U


     end


end





Algorithm For Subset Construction-2
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Space/Time Tradeoff (Worst Case)
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