package finiteAutomata;

import java.util.Vector;

/**

 * Menu and query methods for the CNF class.

 * 

 * @author Barbara Wahl

 * @version Fall 2007

 */

public class CNFMenu {


/**


 * Repeatedly obtains user's action choice and carries out that action.


 * @param cnf the CNF being operated on


 */


public static void runMenu(CNF cnf)


{



while(true)



{




int choice = constructorMenu(); // get user action choice




if(choice == 6)





break; // user is done -- exit while loop




else menuHandler(cnf, choice);



} 



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



}


/**


 * Repeatedly displays constructor menu options until user makes 


 * a valid choice.


 * @return int choice number from 1 to 6


 */


protected static int constructorMenu()


{



int choice = -1;



while(choice < 1 || choice > 6)



{






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




System.out.println("  1 = add/remove a rule");




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




System.out.println("  3 = print the language of this" +






" CNF grammar");




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




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




System.out.println("  6 = DONE with this CNF grammar");




choice = Util.readNum();



}



return choice;


}


/**


 * Takes the appropriate action based on menu options.


 * @param cnf the CNF being operated on


 * @param choice integer code for user's desired action


 * @pre 1 <= choice <= 5


 */


protected static void menuHandler(CNF cnf, int choice)


{



Assert.pre(1 <= choice && choice <= 5,





"1 <= choice <= 5");



switch (choice)



{



case 5: // test epsilon string




if(cnf.startToEpsilon)





System.out.println("epsilon is accepted");




else System.out.println("epsilon is rejected");




break;



case 4: // test a non-epsilon string




testStringDialog(cnf);




break;



case 3: // print language




printLanguageDialog(cnf);




break;



case 2: // print CNF




cnf.printCNF();




break;



case 1: // add/remove a rule




ruleChangeDialog(cnf);



} 


}


/**


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


 * @param cnf the CNF being operated on


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


 */


protected static boolean queryPredefined()


{



System.out.print("Do you want to use a pre-defined CNF? " +





"Enter Y or N: ");



return Util.answerIsYes();


}


/**


 * Queries user regarding which pre-defined CNF they will use.


 * @param cnf the CNF being operated on


 * @post initializes cnf to have the same data fields as the 


 * pre-defined grammar chosen by the user


 */


protected static void predefinedDialog(CNF cnf)


{



int num;



while(true)



{




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




System.out.println("  1 = equiv to Sipser G1, p.100");




System.out.println("  2 = equiv to Sipser G3, p.103");




System.out.println("  3 = equiv to Sipser G6, p.108");




System.out.println("  4 = CNF grammar for 0*10*");




System.out.println("  5 = CNF grammar for palindromes on" +






" {0,1}");




num = Util.readNum();




if(0 < num && num < 6) 





break;



}



switch(num){



case 1: 




cnf.constructC1();




break;



case 2: 




cnf.constructC2();




break;



case 3: 




cnf.constructC3();




break;



case 4: 




cnf.constructC4();




break;



case 5: 




cnf.constructC5();




break;



}


}


/**


 * Prints constructor menu header and queries user regarding number 


 * of variables.


 * @return positive integer number of variables as specified by user


 */


protected static int queryNumVars()


{



int num = 0; // temp storage for integer input



System.out.println("****** CNF CONSTRUCTOR MENU ******");



// ask user how many variables; only accept num > 0



while(num < 1)



{




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






"(number of variables): ");




num = Util.readNum();



}



return num;


}


/**


 * Queries user for alphabet of terminal symbols.


 * @return String of terminal symbols as specified by user


 */


protected static String queryAlphabet()


{



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




"repeated characters (terminal symbols): ");



return Util.readString();


}


/**


 * Asks user which type of rule change they want to make


 * and carries out that request.


 * @param cnf the CNF being operated on


 * @post cnf.rule array is altered to reflect addition/deletion 


 * of a rule, or value of cnf.startToEpsilon is possibly changed


 */


protected static void ruleChangeDialog(CNF cnf)


{



int n = -1;



while(n<0 || n>5)



{




System.out.println("Choose an option: ");




System.out.println("  0 = add a rule, form 0,  " +






"vn -> vi vj");




System.out.println("  1 = add a rule, form 1,  " +






"vn -> terminal");




System.out.println("  2 = add a rule, form 2,  " +






"start -> epsilon");




System.out.println("  3 = remove a rule, form 0, " +






"vn -> vi vj");




System.out.println("  4 = remove a rule, form 1, " +






"vn -> terminal");




System.out.println("  5 = remove a rule, form 2, " +






"start -> epsilon");




n = Util.readNum();



}



switch(n)



{




case 5: // remove rule type 2, start -> epsilon





cnf.startToEpsilon = false;





System.out.println("The rule v0 -> epsilon " +







"has been removed.");





break;




case 4: // remove rule type 1, vn -> terminal





removeTypeOneDialog(cnf); 





break;




case 3: // remove rule type 0, vn -> vi vj





removeTypeZeroDialog(cnf);





break;




case 2: // add rule type 2, start -> epsilon





cnf.startToEpsilon = true;





System.out.println("The rule v0 -> epsilon " +







"has been added.");





break;




case 1: // add rule type 1, vn -> terminal





addTypeOneDialog(cnf);





break;






case 0: // add rule type 0, vn -> vi vj





addTypeZeroDialog(cnf);



}


}


/**


 * Queries user for n, i, and j in the rule "vn -> vi vj" and adds 


 * the correpsonding rule.


 * @param cnf the CNF being operated on


 * @post cnf.rule array is updated


 */


protected static void addTypeZeroDialog(CNF cnf)


{



int n=-1, i=-1, j=-1;



System.out.println("Adding rule of type 0, form vn -> vi vj.");



while(n<0 || n>=cnf.numVars)



{




System.out.print("Enter value for n, the LHS variable:" +






" n = ");




n = Util.readNum();



}



while(i<1 || i>=cnf.numVars)



{




System.out.print("Enter value for i, the first " +






"RHS variable: i = ");




i = Util.readNum();



}



while(j<1 || j>=cnf.numVars)



{




System.out.print("Enter value for j, the second " +






"RHS variable: j = ");




j = Util.readNum();



}



cnf.addTypeZero(n,i,j);




}


/**


 * Queries user for n and t in the rule "vn -> t" and adds 


 * the correpsonding rule.


 * @param cnf the CNF being operated on


 * @post cnf.rule array is updated


 */


protected static void addTypeOneDialog(CNF cnf)


{



int n = -1;



char t = ' ';



System.out.println("Adding rule of type 1, form vn -> t.");



while(n<0 || n>=cnf.numVars)



{




System.out.print("Enter value for n, the LHS variable: " +






"n = ");




n = Util.readNum();



}



while(!cnf.alpha.contains(t))



{




System.out.print("Enter a terminal symbol for RHS: t = ");




// assume terminal = first char from the input string




t = Util.readString().charAt(0); 



}



cnf.addTypeOne(n,t);




}


/**


 * Queries user for n, i, and j, and removes rule "vn -> vi vj".


 * @param cnf the CNF being operated on


 * @post cnf.rule array is updated


 */


protected static void removeTypeZeroDialog(CNF cnf)


{



int n=-1, i=-1, j=-1;



System.out.println("Removing rule of type 0, form vn -> vi vj.");



while(n<0 || n>=cnf.numVars)



{




System.out.print("Enter value for n, the LHS " +






"variable: n = ");




n = Util.readNum();



}



while(i<1 || i>=cnf.numVars)



{




System.out.print("Enter value for i, the first RHS " +






"variable: i = ");




i = Util.readNum();



}



while(j<1 || j>=cnf.numVars)



{




System.out.print("Enter value for j, the second RHS " +






"variable: j = ");




j = Util.readNum();



}



cnf.removeTypeZero(n,i,j);




}


/**


 * Queries user for n and t, and removes rule "vn -> t".


 * @param cnf the CNF being operated on


 * @post cnf.rule array is updated


 */


protected static void removeTypeOneDialog(CNF cnf)


{



int n = -1;



char t = ' ';



System.out.println("Removing rule of type 1, form vn -> t.");



while(n<0 || n>=cnf.numVars)



{




System.out.print("Enter value for n, the LHS variable: " +






"n = ");




n = Util.readNum();



}



while(!cnf.alpha.contains(t))



{




System.out.print("Enter a terminal symbol for RHS: t = ");




// assume terminal = first char from the input string




t = Util.readString().charAt(0); 



}



cnf.removeTypeOne(n,t);




}


/**


 * Queries user for max string length and prints this CNF's language.


 * @param cnf the CNF being operated on


 * @post all terminal strings generated by cnf, up to the 


 * user-specified max length, are printed; according to user 


 * input, derivations may also be printed and strings with ambiguous


 * derivations may appear multiple times


 */


protected static void printLanguageDialog(CNF cnf)


{



int n = -1;



while(n<=0)



{




System.out.print("Enter a positive value for n " +






"(max string length): ");




n = Util.readNum();



}



boolean printDeriv = false;



System.out.print("Enter YES if you want to also print " +





"the derivations: ");



String inString = Util.readString();



if(inString.charAt(0) == 'y' || inString.charAt(0) == 'Y')




printDeriv = true;



Vector lang = cnf.getLanguage(n);



cnf.printLanguage(lang,n,printDeriv);




}


/**


 * Determines whether a user-specified String is generated by the given grammar.


 * @param cnf the CNF being operated on


 * @post reports the result of the test and, if accepted, a derivation


 * of the string


 */


protected static void testStringDialog(CNF cnf)


{



String inString;



System.out.print("Enter a string to test: ");



inString = Util.readString();



StringVarTerm result = cnf.testString(inString);



if(result!=null)



{




System.out.print(inString + " is accepted!");




System.out.print("\nDerivation: ");




result.printDerivation();



}



else System.out.println(inString + " is rejected");




}

}
