
// ** LAB 5 METHODS **


/**


 * 0-parameter constructor, uses console input.


 * @post constructs a DFA according to information obtained from the user


 */


public DFA() 


{



// ask if user wants to use a predefined object



if(DFAMenu.queryPredefined())




makePredefined();



else



{   // get specs for user-defined DFA




numStates = DFAMenu.queryNumStates();






stateLabel = new Vector(numStates); // Vector for state labels




DFAMenu.queryLabels(this);          // get state labels from user




start = DFAMenu.queryStart(this);   // initialize start state





DFAMenu.queryAlphabet(this);        // initialize alphabet




isFinal = new boolean[numStates];   // allocate isFinal array




DFAMenu.queryFinal(this);           // initialize isFinal array







// allocate & initialize transition array




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




DFAMenu.queryTransition(this);   



}



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



printDFA();



// repeatedly display menu, allowing user to change transitions,



// test strings, etc.



int choice = 0;



boolean done = false;



while(!done)



{




choice = DFAMenu.constructorMenu(); // get user action choice




done = DFAMenu.menuHandler(choice,this);  // take action


} 




}
/**


 * Demonstrates the Pumping Lemma for Regular Languages.


 * @param inString String to be pumped


 * @pre inString.length() >= numStates


 * @pre inString is accepted by this DFA


 * @post prints info to the console to answer the following:


 *         (i)   What is a "pumping length" p? 


 *         (ii)  What are values of x, y, and z which satisfy 


 *               Sipser's Thm 1.70 (Pumping Lemma for 


 *               Regular Languages)? 


 *         (iii) Which strings are generated by pumping inString 


 *               down or up? (xz, xyyz, xyyyz, xyyyyz, ...)


 */


public void pump(String inString)


{



// print heading & test pre-conditions (return if pre-conditions fail)



if(!DFAMenu.pumpTest(this,inString)) return;



// visited[i] == -1 indicates that state i has not been visited;



// visited[i] == k means this DFA was in state i immediately before



// reading the kth character of inString



int[] visited = new int[numStates];



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




visited[i] = -1;






int current = start;  // which state is currently active



int pos = 0;          // which char in "inString" is next to be read





StringBuffer x, y, z; // as in Pumping Lemma p.78



x = new StringBuffer();



y = new StringBuffer();



z = new StringBuffer();





while(true) // look for first repeated state



{




visited[current] = pos; // mark current state as visited




int j = alpha.indexOf(inString.charAt(pos)); 




current = transition[current][j]; // advance to next state




pos++;                            // advance to next input char







if(visited[current] != -1)





break; // break when repeated state is found



}

 



for(int i=0; i<visited[current]; i++)     // Fill "x" with first




x.append(inString.charAt(i));      // segment of inString





for(int i=visited[current]; i<pos; i++)   // Fill "y" with middle




y.append(inString.charAt(i));      // segment of inString





for(int i=pos; i<inString.length(); i++)  // Fill "z" with




z.append(inString.charAt(i));      // rest of inString



// Print Report



System.out.println("   " + inString + " satisfies the pumping lemma " +



"as follows:");



System.out.print("     x = "); 



Util.printString(x.toString());      // use in case x is empty



System.out.println("\n     y = " + y); // y will not be empty!



System.out.print("     z = "); 



Util.printString(z.toString());      // use in case z is empty



System.out.println("\n     note: |y| = " + y.length() + " > 0");



System.out.println("     note: |xy| = " + pos + " <= p");



System.out.print("   Pumping " + inString + " DOWN produces: ");



// if "y" is all of inString, then pumping down produces xz = epsilon



if(y.length() == inString.length()) 




System.out.println("epsilon");



else System.out.println(x.toString() + z.toString());



System.out.println("   Pumping " + inString + " UP produces: " 





+ x + y + y + z + ", "               // xyyz





+ x + y + y + y + z +", "            // xyyyz





+ x + y + y + y + y + z + ", etc."); // xyyyyz


}



/**


 * Initializes this DFA according to the user's choice of 


 * pre-defined DFA object.


 * @post initializes "this" DFA to match user choice


 */


protected void makePredefined()


{


// get user's choice of DFA


int num = DFAMenu.predefinedDialog();



// carry out the initialization


// ???

}


// ** PRE-DEFINED DFA OBJECTS **



/**


 * Initializes this to be the DFA corresponding to Sipser, Figure 1.4.


 * @post all data fields are initialized to make a DFA equivalent to


 * Sipser, Figure 1.4


 */


protected void constructD1()


{



numStates = 3;



start = 0;



alpha = new Alphabet("01");



// store state labels



stateLabel = new Vector();



stateLabel.add(new String("q1"));



stateLabel.add(new String("q2"));



stateLabel.add(new String("q3"));



// store transitions in array "t"



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



// ???


// store boolean values to set final states (q2)



isFinal = new boolean[numStates];



// ???




}


/**


 * Initializes this to be the DFA corresponding to Sipser, Figure 1.8.


 * @post all data fields are initialized to make a DFA equivalent to


 * Sipser, Figure 1.8


 */


protected void constructD2()


{



numStates = 2; 



start = 0;



alpha = new Alphabet("01");



// store state labels



stateLabel = new Vector();



stateLabel.add(new String("q1"));



stateLabel.add(new String("q2"));



// store transitions 



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



// ???


// store boolean values to set final states (q2)



isFinal = new boolean[numStates];



// ???

}


/**


 * Initializes this to be the DFA corresponding to Sipser, Figure 1.10.


 * @post all data fields are initialized to make a DFA equivalent to


 * Sipser, Figure 1.10


 */


protected void constructD3()


{



numStates = 2; 



start = 0;



alpha = new Alphabet("01");



// store state labels



stateLabel = new Vector();



stateLabel.add(new String("q1"));



stateLabel.add(new String("q2"));



// store transitions 



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



// ???


// store boolean values to set final states (q1)



isFinal = new boolean[numStates];



// ???

}


/**


 * Initializes this to be the DFA corresponding to Sipser, Figure 1.12.


 * @post all data fields are initialized to make a DFA equivalent to


 * Sipser, Figure 1.12


 */


protected void constructD4()


{



numStates = 5; 



start = 0;



alpha = new Alphabet("ab");



// store state labels



stateLabel = new Vector();



stateLabel.add(new String("s"));



stateLabel.add(new String("q1"));



stateLabel.add(new String("q2"));



stateLabel.add(new String("r1"));



stateLabel.add(new String("r2"));



// store transitions 



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



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



transition[0][1] = 3; // (s,b)->r1



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



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



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



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



transition[3][0] = 4; // (r1,a)->r2



transition[3][1] = 3; // (r1,b)->r1



transition[4][0] = 4; // (r2,a)->r2



transition[4][1] = 3; // (r2,b)->r1



// store boolean values to set final states (q1, r1)



isFinal = new boolean[numStates];



isFinal[1] = true;



isFinal[3] = true;


}


/**


 * Initializes this to be the DFA corresponding to Sipser, Figure 1.14.


 * @post all data fields are initialized to make a DFA equivalent to


 * Sipser, Figure 1.14


 */


protected void constructD5()


{



numStates = 3; 



start = 0;



alpha = new Alphabet("R012");



// store state labels



stateLabel = new Vector();



stateLabel.add(new String("q0"));



stateLabel.add(new String("q1"));



stateLabel.add(new String("q2"));



// store transitions



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



transition[0][0] = 0; // (q0,R)->q0



transition[0][1] = 0; // (q0,0)->q0



transition[0][2] = 1; // (q0,1)->q1



transition[0][3] = 2; // (q0,2)->q2



transition[1][0] = 0; // (q1,R)->q0



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



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



transition[1][3] = 0; // (q1,2)->q0



transition[2][0] = 0; // (q2,R)->q0



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



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



transition[2][3] = 1; // (q2,2)->q1



// store boolean values to set final states (q0)



isFinal = new boolean[numStates];



isFinal[0] = true;


}


/**


 * Initializes this to be the DFA corresponding to Sipser, Figure 1.22.


 * @post all data fields are initialized to make a DFA equivalent to


 * Sipser, Figure 1.22


 */


protected void constructD6()


{



numStates = 4; 



start = 0;



alpha = new Alphabet("01");



// store state labels



// ???


// store transitions 



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



// ???


// store boolean values to set final states (q2)



isFinal = new boolean[numStates];



// ???

}


// ** TEST METHOD **


public static void main(String[] args) 


{



new DFA(); // runs DFA menu


}

}
