
// ** LAB 4 METHODS **


/**


 * Returns all the states which are reachable from start.


 * @return IntSet of all the states which are reachable from start 


 * in 0 or more transitions


 */


public IntSet accessible()


// note: if a state is accessible, it must be possible to reach


//       it in fewer than numStates transitions [can prove this 


//       with the pigeonhole principle]


{



IntSet S = new IntSet(start); // start is accessible!



// make a call to the recursive accessible method to



// finish the calculation



// ???



return S;




}


/**


 * Returns all the states which are reachable from a given set of states 


 * in a given number of steps.


 * @param S IntSet of states from which to start


 * @param steps maximum number of transitions allowed


 * @return IntSet of all the states which are reachable from some state 


 * in S in steps or fewer transitions


 * @pre each state in S satisfies 0 <= i < numStates


 * @pre steps >= 0


 * @post S is not changed by this method


 */


public IntSet accessible(IntSet S, int steps)


// note1: accessible(S,0) = S   [base case 1]


// note2: if S is empty, accessible(S,steps) = S  [base case 2]


// note3: if steps >= numStates, 


//              accessible(S,steps) = accessible(S,numStates-1)


{



// handle base cases



// ???



// use Assert.pre to test all preconditions



// ???



if(steps > numStates-1) // these extra steps have no effect




steps = numStates-1;  



// recursive case -- make progress!



IntSet previous = accessible(S,steps-1);

     

IntSet current = new IntSet(previous);   // clone of previous
     

for(int i = 0; i < previous.size(); i++) // for each state in previous

     

{

           

// add all states to current which are one transition 



// away from the ith state in previous




// ???
     

}



return current;

}




/**


 * Returns the language accepted by this DFA, thru a given max length.


 * @param n maximum string length


 * @return Vector containing the language accepted by this DFA (vector of


 * String objects), in lexicographic order, up through strings of length n


 * (returns null if n < 0)


 */


public Vector getLanguage(int n)


{



if(n<0)




// ???


Vector v = alpha.getLanguage(n); // v holds alpha* up through length n



// save all strings accepted by this DFA



Vector save = new Vector();



for(int i=0; i<v.size(); i++)



{




// ???


}



return save;



}

/**


 * Prints the language accepted by this DFA, thru a given max length.


 * @param n maximum string length


 * @post prints the language accepted by this DFA, in lexicographic 


 * order, up through strings of length n 


 * @post prints nothing if n < 0


 * @post prints "<empty language>" if n >= 0 and no strings of length


 * n or less are accepted


 */


public void printLanguage(int n)


{



// ???


}


/**


 * Eliminates inaccessible states.


 * @post eliminates all inaccessible states from this DFA; alpha 


 * is unchanged, but all the other data fields may change


 */


public void prune()


{



IntSet newStates = this.accessible(); // states reachable from start



// ??? int newSize = ??? (number of states AFTER pruning)



// easy case:  no states are inaccessible



// ???



// To finish, calculate the new state number for start, remove 



// labels for all the inaccessible states, and update the 



// transition and isFinal arrays



// NOTE:  for each state x in "newStates", state # x in the 



//        old dfa will become state # newStates.indexOf(x) 



//        in the pruned dfa.  For example, if 



//        newStates = [0,3,7] then state #0 becomes #0, 



//        state #3 becomes #1, and state #7 becomes #2.



// calculate new start state number



// ???


// update stateLabel Vector, working TAIL to HEAD to remove



// labels for inaccessible states



for(int i=numStates - 1; i>=0; i--)



{




if(!newStates.contains(i)) // state #i will be removed





stateLabel.remove(i);



}



// store new transition and isFinal arrays in temp arrays



int[][] transTemp = new int[newSize][alpha.size()];



boolean[] finalTemp = new boolean[newSize];



int oldState;



for(int i=0; i<newSize; i++) // for each state in new DFA...



{




oldState = newStates.elementAt(i);




finalTemp[i] = isFinal[oldState]; 




for(int j=0; j<alpha.size(); j++)   // for each symbol...




    // record the correct transition in transTemp





transTemp[i][j] = 






newStates.indexOf(transition[oldState][j]);



}






// record new values for transition, isFinal, & numStates



// ???


}

// ** TEST METHOD **


public static void main(String[] args) 


{



// construct the DFA m4 (Sipser p.38, Fig. 1.12)



String[] L = new String[5];



L[0] = "s";



L[1] = "q1";



L[2] = "q2";



L[3] = "r1";



L[4] = "r2";



String startL = L[0];



int[][] t = new int[5][2];



t[0][0] = 1;



t[1][0] = 1;



t[2][0] = 1;



t[3][0] = 4;



t[4][0] = 4;



t[0][1] = 3;



t[1][1] = 2;



t[2][1] = 2;



t[3][1] = 3;



t[4][1] = 3;



boolean[] f = new boolean[5];



f[1] = true;



f[3] = true;



DFA m4 = new DFA(5,L,startL,"ab",t,f);



// try printDFA to print info about m4



System.out.println("Here is m4 info:");



m4.printDFA();



// print all strings accepted by m4, length <= -1



System.out.println("\nm4's language thru length -1:");



m4.printLanguage(-1);



// print all strings accepted by m4, length <= 0



System.out.println("\nm4's language thru length 0:");



m4.printLanguage(0);



// print all strings accepted by m4, length <= 4



System.out.println("\nm4's language thru length 4:");



m4.printLanguage(4);



// construct a dfa with some inaccessible states and start != 0



// the following dfa accepts any string of x's and y's in which



// the number of x's is a multiple of 3 (y's are irrelevant)



L = new String[5];   // five states



String alpha = "xy"; // input alphabet {x,y}



// state labels



L[0] = "q0";



L[1] = "q1";



L[2] = "q2";



L[3] = "q3";



L[4] = "q4";



startL = L[1]; // start at q1



// transitions



t = new int[5][2];



t[0][0] = 0; // (q0,x)->q0



t[1][0] = 3; // (q1,x)->q3



t[2][0] = 2; // (q2,x)->q2



t[3][0] = 4; // (q3,x)->q4



t[4][0] = 1; // (q4,x)->q1



t[0][1] = 2; // (q0,y)->q2



t[1][1] = 1; // (q1,y)->q1



t[2][1] = 0; // (q2,y)->q0



t[3][1] = 3; // (q3,y)->q3



t[4][1] = 4; // (q4,y)->q4



// final states (only q1 is final)



f = new boolean[5];



f[1] = true;



DFA dfa2 = new DFA(5,L,startL,alpha,t,f);



System.out.println("\nHere is dfa2 info:");



dfa2.printDFA();



// print all strings accepted by dfa2, length <= -1



System.out.println("\ndfa2's language thru length -1:");



dfa2.printLanguage(-1);



// print all strings accepted by dfa, length <= 0



System.out.println("\ndfa2's language thru length 0:");



dfa2.printLanguage(0);



// print all strings accepted by dfa, length <= 4



System.out.println("\ndfa2's language thru length 4:");



dfa2.printLanguage(4);



// try running accessible() on m4 and on dfa2:



System.out.print("\naccessible states in m4: " + 





m4.accessible());



System.out.print("\naccessible states in dfa2: " + 





dfa2.accessible());





// try running prune() on m4 and on dfa2:



System.out.println("\n\nHere is m4 after pruning: ");



m4.prune();



m4.printDFA();



System.out.println("\nHere is dfa2 after pruning: ");



dfa2.prune();



dfa2.printDFA();



// check that dfa2 language is unaffected by pruning



System.out.println("\ndfa2's language thru length 4 after pruning:");



dfa2.printLanguage(4);



// construct Sipser's example m5 (p.39, fig.1.14)



// and run some tests on it



// ???


}

}
