package finiteAutomata;

/**

 * Menu and query methods for the NFA class.

 * 

 * @author Barbara Wahl

 * @version Fall 2007

 */

public class NFAMenu {


/**


 * Asks user if they want to use a pre-defined NFA.


 * @return true iff user response begins with 'Y' or 'y'


 */


protected static boolean queryPredefined()


{



System.out.print("Do you want to use a pre-defined NFA? Enter Y or N: ");



return Util.answerIsYes();


}


/**


 * Prints constructor menu heading, and queries user until valid (positive) 


 * number of states is obtained.


 * @return positive integer for numStates


 */


protected static int queryNumStates()


{



int num = 0;



System.out.println("****** NFA CONSTRUCTOR MENU ****** " +





"\n Remember, state 0 is automatically the start state.");



while(num < 1) // query until valid num obtained



{




System.out.print(">> Enter a positive integer " +






"(number of states): ");




num = Util.readNum();



}



return num;


}



/**


 * Queries user to obtain alphabet of input symbols.


 * @param nfa the NFA being operated on


 * @post Alphabet of the specified NFA is initialized according to 


 * user response


 */


protected static void queryAlphabet(NFA nfa)


{



System.out.print(">> Enter a string with no spaces or repeated " +




"characters (alphabet): ");



nfa.alpha = new Alphabet(Util.readString()); 


}


/**


 * Queries user to determine which states are final.


 * @param nfa the NFA being operated on


 * @post isFinal array is initialized according to user responses


 */


protected static void queryFinal(NFA nfa)


{



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



{




System.out.print(">> Enter true or false -- is state # " 







+ i + " final? ");




nfa.isFinal[i] = Util.readBoolean();



}


}


/**


 * Displays constructor menu options and prompts user to choose an


 * action.


 * @return valid choice number (1 thru 6)


 */


protected static int constructorMenu()


{



int num;



while(true)



{






System.out.println("\nChoose an action: ");




System.out.println("  1 = add a non-epsilon transition");




System.out.println("  2 = add an epsilon transition");




System.out.println("  3 = remove a non-epsilon transition");




System.out.println("  4 = remove an epsilon transition");




System.out.println("  5 = print current NFA");




System.out.println("  6 = done constructing NFA");




num = Util.readNum();




if(num>0 && num<=6)





break;




else System.out.println("Try again!");



}



return num;


}


/**


 * Takes action based on the provided constructor menu choice code.


 * @param nfa the NFA being operated on


 * @param choice constructor menu choice code


 * @return true iff user is done with menu options


 * @pre 1 <= choice <= 6


 */


protected static boolean constructorMenuHandler(NFA nfa, int choice)


{



Assert.pre(1 <= choice && choice <= 6,




"1 <= choice <= 6");



switch (choice)



{



case 6: // done




return true;



case 5: // print




nfa.printNFA(); 




break;



case 4: // remove epsilon transition




removeEpsilonDialog(nfa); 




break;



case 3: // remove non-epsilon transition




removeTransitionDialog(nfa); 




break;



case 2: // add epsilon transition




addEpsilonDialog(nfa); 




break;





case 1: // add non-epsilon transition




addTransitionDialog(nfa);



} 



return false;


}


/**


 * Displays run menu options and prompts user to make a choice of action.


 * @return integer choice code (1 through 8)


 */


protected static int runMenu()


{



boolean valid = false;



int choice = -1;



while(!valid)



{






System.out.println("\nChoose an action: ");




System.out.println("  1 = change a transition");




System.out.println("  2 = print this NFA");




System.out.println("  3 = print the language of this NFA");




System.out.println("  4 = test a non-empty string");




System.out.println("  5 = test the epsilon string");




System.out.println("  6 = print the equivalent DFA");




System.out.println("  7 = pump a string on this NFA");




System.out.println("  8 = DONE with this NFA");




choice = Util.readNum();




if(1 <= choice && choice < 9)





valid = true;



}



return choice;


}


/**


 * Takes action based on the provided run menu choice code.


 * @param nfa the NFA being operated on


 * @param choice run menu choice code


 * @return true iff user is done with menu options


 * @pre 1 <= choice <= 8


 */


protected static boolean runMenuHandler(NFA nfa, int choice)


{



Assert.pre(1 <= choice && choice <= 8,




"1 <= choice <= 8");



int n;



switch (choice)



{



case 8: // "quit" from menu




System.out.println("Bye-bye!");




return true;



case 7: // "pump" a string




System.out.println("Enter an accepted string with length >= " 






+ nfa.D.numStates);




nfa.D.pump(Util.readString());




break;





case 6: // print equiv dfa




nfa.D.printDFA();






break;



case 5: // test epsilon string




DFAMenu.testEpsilonDialog(nfa.D);




break;



case 4: // test a non-epsilon string




DFAMenu.testStringDialog(nfa.D);




break;



case 3: // print language




DFAMenu.printLanguageDialog(nfa.D);




break;



case 2: // print 




nfa.printNFA();




break;



case 1: // change a transition




n = changeTransitionDialog();




changeTransition(nfa, n);



} 



return false;


}


/**


 * Queries user regarding desired transition change.


 * @return transition change choice code (1 through 4)


 */


protected static int changeTransitionDialog()


{



int num;



while(true)



{






System.out.println("\nTo change a transition, " +





"choose an action: ");




System.out.println("  1 = add a non-epsilon transition");




System.out.println("  2 = add an epsilon transition");




System.out.println("  3 = remove a non-epsilon transition");




System.out.println("  4 = remove an epsilon transition");




num = Util.readNum();




if(num>0 && num<=4)





break;




else System.out.println("Try again!");



}



return num;


}


/**


 * Takes action based on provided transition change choice code.


 * @param nfa the NFA being operated on


 * @param n transition change choice code


 * @post makes changes to transition array and re-calculates the


 * equivalent DFA


 */


protected static void changeTransition(NFA nfa, int n)


// post:  calls the appropriate transition-changing method


//        and then re-calculates the equivalent DFA


{



switch(n)



{






case 4: // remove epsilon transition





removeEpsilonDialog(nfa); break;




case 3: // remove non-epsilon transition





removeTransitionDialog(nfa); break;




case 2: // add epsilon transition





addEpsilonDialog(nfa); break;






case 1: // add non-epsilon transition





addTransitionDialog(nfa);



}



nfa.D = nfa.convertToDFA();


}


/**


 * Queries user regarding which epsilon transition to remove.


 * @param nfa the NFA being operated on


 * @post if user provides valid state numbers i and j, 


 * epsilon[i][j] is set to false and the equivalent DFA is


 * re-calculated


 */


protected static void removeEpsilonDialog(NFA nfa)


{



int fromState, toState;



System.out.print("remove epsilon transition FROM state number: ");



fromState = Util.readNum();



System.out.print("remove epsilon transition TO state number:" );



toState = Util.readNum();



if(nfa.validState(fromState) && nfa.validState(toState))



{




nfa.epsilon[fromState][toState] = false;




nfa.D = nfa.convertToDFA(); // update the DFA



}


}


/**


 * Queries user regarding which symbol-consuming transition to remove.


 * @param nfa the NFA being operated on


 * @post if user provides valid state numbers i and j, and valid symbol


 * s, the transition array is changed accordingly and the equivalent 


 * DFA is re-calculated


 */


protected static void removeTransitionDialog(NFA nfa)


{



int fromState, toState, index;



String symbol;



System.out.print("remove transition FROM state number: ");



fromState = Util.readNum();



System.out.print("remove transition TO state number: " );



toState = Util.readNum();



System.out.print("remove transition on SYMBOL: " );



symbol = Util.readString();



if(symbol.length()!=1) 




return; // invalid symbol (not a single character)



index = nfa.alpha.indexOf(symbol.charAt(0));



if(index<0) 




return; // invalid symbol (not in alphabet)




if(nfa.validState(fromState) && nfa.validState(toState))



{




nfa.transition[fromState][toState][index] = false;




nfa.D = nfa.convertToDFA(); // update the DFA



}


}


/**


 * Queries user regarding which epsilon transition to add.


 * @param nfa the NFA being operated on


 * @post if user provides valid state numbers i and j, 


 * epsilon[i][j] is set to true and the equivalent DFA is


 * re-calculated


 */


protected static void addEpsilonDialog(NFA nfa)


{



int fromState, toState;



System.out.print("add epsilon transition FROM state number: ");



fromState = Util.readNum();



System.out.print("add epsilon transition TO state number: " );



toState = Util.readNum();



if(nfa.validState(fromState) && nfa.validState(toState))



{




nfa.epsilon[fromState][toState] = true;




nfa.D = nfa.convertToDFA(); // update the DFA



}


}


/**


 * Queries user regarding which symbol-consuming transition to add.


 * @param nfa the NFA being operated on


 * @post if user provides valid state numbers i and j, and valid symbol


 * s, the transition array is changed accordingly and the equivalent 


 * DFA is re-calculated


 */


protected static void addTransitionDialog(NFA nfa)


// post: queries user for from-state (i), to-state (j), and alphabet


//       symbol; adds transition (i,symbol) -> j if i and j are 


//       valid state numbers and symbol is in the alphabet;


//       updates equiv dfa "D".


{



int fromState, toState, index;



String symbol;



System.out.print("add transition FROM state number: ");



fromState = Util.readNum();



System.out.print("add transition TO state number: " );



toState = Util.readNum();



System.out.print("add transition on SYMBOL: " );



symbol = Util.readString();



if(symbol.length()!=1) 




return; // invalid symbol (not a single character)



index = nfa.alpha.toString().indexOf(symbol.charAt(0));



if(index<0) 




return; // invalid symbol (not in alphabet)




if(nfa.validState(fromState) && nfa.validState(toState))



{




nfa.transition[fromState][toState][index] = true;




nfa.D = nfa.convertToDFA(); // update the DFA



}


}


/**


 * Allows the user to repeatedly test strings on an NFA.


 * @param nfa the NFA being operated on


 * @post Each input string is echoed back to the console with a report 


 * of the string's length and whether or not it is accepted 


 */


protected static void testingDialog(NFA nfa)


{



DFAMenu.testingHandler(nfa.D);


}

}
