
//
 ** LAB 8 METHODS **


/**


 * 0-parameter constructor.  Uses console input to construct the 


 * NFA.


 * @post constructs an NFA according to user's specifications


 */


public NFA() 


{



// predefined = true if user wants to use a predefined NFA



boolean predefined = NFAMenu.queryPredefined();



if(predefined)




makePredefined();



else



{   // get specs for user-defined DFA




// use NFAMenu methods to initialize numStates, alpha,




// and isFinal




// ???                     





// allocate the transition and epsilon arrays




// ???




// run the constructor menu until user is done with it




int choice = 0;





boolean done = false;




while(!done) 




{





choice = NFAMenu.constructorMenu();





done = NFAMenu.constructorMenuHandler(this, choice);




}



}



// initialize D (the equivalent DFA)



// ???



System.out.println("\nYour NFA has been constructed as follows:");



this.printNFA();



// run testing menu, allowing user to change transitions,



// test strings, etc.



boolean done = false;



int choice;



while(!done) 



{




choice = NFAMenu.runMenu(); 




done = NFAMenu.runMenuHandler(this,choice);



} 




}


/**


 * Returns a DFA which is equivalent to this NFA.


 * @return a DFA which is equivalent to this NFA; the DFA will


 * not have inaccessible states and will recognize the same 


 * language as this NFA


 */


public DFA convertToDFA()


{



// calculate n = # states in the DFA



// ??? // int n = ? 



// store the state labels for the DFA in array L



String[] L = new String[n];



for(int i=0; i<n; i++)




// ??? // assign correct label to L[i]


// declare the transition array t



int[][] t;



// store the DFA transitions in array t


// ??? // hint:  call dfaSetTransitions



// make the DFA start from E([0])



IntSet R = new IntSet(0);  // R = [0]



R = getE(R);               // now R = E([0])



// R.toString() is the correct label for state R



String startL = new String(R.toString());


// declare the "isFinal" array f



boolean[] f;


// store the final states for the dfa in array f



// ??? // hint:  call dfaSetFinal



// construct a DFA called "dfa" with the above specifications



// ??? // DFA dfa = ?





// prune the DFA to eliminate inaccessible states



// ???





return dfa;


}


/**


 * Tests whether this NFA accepts a given input string.


 * @param inString the String to be tested


 * @return true iff this NFA accepts inString


 */


public boolean accepts(String inString)


{



// ??? // hint: use the equivalent DFA


}


/**


 * Prints the language accepted by this NFA up through a given maximum


 * length.


 * @param n maximum string length to be printed


 * @pre n >= 0


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


 * order, up through strings of length n


 */


public void printLanguage(int n)


{



// ??? // hint: use the equivalent DFA


}


/**


 * Initializes this NFA to match user's choice of pre-defined


 * object.


 * @post initializes this NFA to match user's choice of NFA


 */


protected void makePredefined()


{



int num;



while(true)



{




System.out.println("Choose a pre-defined NFA: ");




System.out.println("  1 = Sipser, Figure 1.27");




System.out.println("  2 = Sipser, Figure 1.31");




System.out.println("  3 = Sipser, Figure 1.34");




System.out.println("  4 = Sipser, Figure 1.36");




num = Util.readNum();




if(0 < num && num < 5) 





break;



}



switch(num){



case 1: 




constructN1();




break;



case 2: 




constructN2();




break;



case 3: 




constructN3();




break;



case 4: 




constructN4();




break;



}


}


/**


 * Makes "this" into an NFA corresponding to Sipser, Figure 1.27.


 * @post all data fields are initialized to represent the 


 * desired NFA


 */


protected void constructN1()


{



numStates = 4;



alpha = new Alphabet("01");



transition = new boolean[numStates][numStates][alpha.size()];



transition[0][0][0] = true; // (q1,0)->q1



transition[0][0][1] = true; // (q1,1)->q1



transition[0][1][1] = true; // (q1,1)->q2



transition[1][2][0] = true; // (q2,0)->q3



transition[2][3][1] = true; // (q3,1)->q4



transition[3][3][0] = true; // (q3,0)->q3



transition[3][3][1] = true; // (q3,1)->q3



epsilon = new boolean[numStates][numStates];



epsilon[1][2] = true; // (q2,epsilon)->q3



isFinal = new boolean[numStates];



isFinal[3] = true;



D = this.convertToDFA();


}


/**


 * Makes "this" into an NFA corresponding to Sipser, Figure 1.31.


 * @post all data fields are initialized to represent the 


 * desired NFA


 */


protected void constructN2()


{



numStates = 4;



alpha = new Alphabet("01");



transition = new boolean[numStates][numStates][alpha.size()];



transition[0][0][0] = true; // (q1,0)->q1



transition[0][0][1] = true; // (q1,1)->q1



transition[0][1][1] = true; // (q1,1)->q2



transition[1][2][0] = true; // (q2,0)->q3



transition[1][2][1] = true; // (q2,1)->q3



transition[2][3][0] = true; // (q3,0)->q4



transition[2][3][1] = true; // (q3,1)->q4



epsilon = new boolean[numStates][numStates];



isFinal = new boolean[numStates];



isFinal[3] = true;



D = this.convertToDFA();


}


/**


 * Makes "this" into an NFA corresponding to Sipser, Figure 1.34.


 * @post all data fields are initialized to represent the 


 * desired NFA


 */


protected void constructN3()


{



numStates = 6;



alpha = new Alphabet("0");



transition = new boolean[numStates][numStates][alpha.size()];



transition[1][2][0] = true; // (q1,0)->q2



transition[2][1][0] = true; // (q2,0)->q1



transition[3][4][0] = true; // (q3,0)->q4



transition[4][5][0] = true; // (q4,0)->q5



transition[5][3][0] = true; // (q5,0)->q3



epsilon = new boolean[numStates][numStates];



epsilon[0][1] = true; // (q0,epsilon)->q1



epsilon[0][3] = true; // (q0,epsilon)->q3



isFinal = new boolean[numStates];



isFinal[1] = true;



isFinal[3] = true;



D = this.convertToDFA();




}


/**


 * Makes "this" into an NFA corresponding to Sipser, Figure 1.36.


 * @post all data fields are initialized to represent the 


 * desired NFA


 */


protected void constructN4()


{



numStates = 3;



alpha = new Alphabet("ab");



transition = new boolean[numStates][numStates][alpha.size()];



transition[0][1][1] = true; // (q1,b)->q2



transition[1][1][0] = true; // (q2,a)->q2



transition[1][2][0] = true; // (q2,a)->q3



transition[1][2][1] = true; // (q2,b)->q3



transition[2][0][0] = true; // (q3,a)->q1



epsilon = new boolean[numStates][numStates];



epsilon[0][2] = true; // (q1,epsilon)->q3



isFinal = new boolean[numStates];



isFinal[0] = true;



D = this.convertToDFA();



}


// ** TEST METHOD **


public static void main(String[] args) {



new NFA();
// invokes the menu


}

}
