
/**


 * Tests whether a given integer is a valid variable


 * number for this CNF.


 * @param i int variable number to be tested


 * @return true iff i >= 0 and i < number of variables in this CNF


 */



public boolean isValidVariable(int i)


{



// ???

}

/**


 * Adds rule "vn -> vi vj" to the rule set.


 * @param n integer specifying LHS variable


 * @param i integer specifying first RHS variable


 * @param j integer specifying second RHS variable


 * @pre n, i, and j are valid variable numbers for this CNF


 * @pre i > 0 and j > 0


 * @post if preconditions are met and if the rule does not currently 


 * exist, rule "vn -> vi vj" 


 * is added to this CNF's rule set; otherwise, warning 


 * message is printed


 */

public void addTypeZero(int n, int i, int j)


{


// if preconditions are not met, print warning message & return;



// [message should read:  "Invalid rule not added; can't have "



// System.out.print(new CNFRule(n,i,j));]



// ???


// check if this rule already exists; if it does, print warning


// message and return


// ???


// proceed to add this rule, print confirming message, and return


// ???

}


/**


 * Adds rule "vn -> t" to the rule set.


 * @param n integer specifying LHS variable


 * @param t char specifying terminal symbol for RHS


 * @pre n is a valid variable number for this CNF


 * @pre t is a valid terminal symbol for this CNF


 * @post if preconditions are met, and if the rule does not currently 


 * exist, the rule "vn -> t" is added to this CNF's rule set;


 * otherwise, warning message is printed


 */


public void addTypeOne(int n, char t)


{


// if preconditions are not met, print warning message & return;



// ???


// check if this rule already exists; if it does, print warning



// message and return


// ???


// proceed to add this rule, print confirming message, and return


// ???

}


/**


 * Removes rule "vn -> vi vj" from the rule set.


 * @param n integer specifying LHS variable


 * @param i integer specifying first RHS variable


 * @param j integer specifying second RHS variable


 * @post if rule is present, removes rule "vn -> vi vj" from


 * this CNF's rule set and informs user of deletion


 * @post if rule is not present, user is informed (and this CNF

 
 * is unchanged)


 */


public void removeTypeZero(int n, int i, int j)



{



// ???

}

/**


 * Removes rule "vn -> t" from the rule set.


 * @param n integer specifying LHS variable


 * @param t char specifying terminal symbol for RHS


 * @post if rule is present, removes rule "vn -> t" from


 * this CNF's rule set and informs user of deletion

 * @post if rule is not present, user is informed (and this CNF

 
 * is unchanged)

 */ 


public void removeTypeOne(int n, char t)


{



// ???

}

/**


 * Initializes this to be a CNF grammar equivalent to Sipser's G1 (p.100).


 * @post data fields of this CNF grammar are set accordingly


 */


protected void constructC1()


{



alpha = new Alphabet("01#"); // alphabet symbols



// ??? // initialize numVars


// ??? // initialize startToEpsilon


rule = new Vector[numVars][2]; // array of Vectors for rules



// Create the rule Vectors



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




for(int j=0; j<2; j++)





rule[i][j] = new Vector();



// create & store the rules for this grammar



// ???



}


// ** TEST METHOD **


public static void main(String[] args) 


{



// Create a grammar G with terminal symbols {a,b}



// and four variables, with v0 -> epsilon as the only



// rule



Vector[][] r = new Vector[4][2];



for(int i=0; i<4; i++)




for(int j=0; j<2; j++)





r[i][j] = new Vector();



CNF G = new CNF("ab",4,true,r);



// print info about G



System.out.println("\n=============================");



System.out.println("Grammar G:");



G.printCNF();



// print language of G through length 4



G.printLanguage(G.getLanguage(4),4,false);



System.out.println("\n=============================");



// ADD some rules and repeat "out" statements as above



// ??? // v0 -> v1 v2



// ??? // v1 -> v1 v1



// ??? // v2 -> v2 v2



// ??? // v1 -> a



// ??? // v2 -> a



// ??? // v2 -> b



// print info about G



System.out.println("\n=============================");



System.out.println("Grammar G:");



G.printCNF();



// print language of G through length 4



G.printLanguage(G.getLanguage(4),4,false);



System.out.println("\n=============================");



// REMOVE some type zero rules and repeat "out" statements as above



G.removeTypeZero(0,0,2);  // invalid rule



G.removeTypeZero(1,1,0);  // invalid rule



G.removeTypeZero(10,2,2); // invalid rule



G.removeTypeZero(1,1,1);  // valid rule, present



G.removeTypeZero(1,2,3);  // valid rule, not present



// print info about G



System.out.println("\n=============================");



System.out.println("Grammar G:");



G.printCNF();



// print language of G through length 4



G.printLanguage(G.getLanguage(4),4,false);



System.out.println("\n=============================");



// REMOVE some type one rules and repeat "out" statements as above



G.removeTypeOne(10,'a'); // invalid rule



G.removeTypeOne(2,'x');  // invalid rule



G.removeTypeOne(7,'c');  // invalid rule



G.removeTypeOne(2,'a');  // valid rule, present



G.removeTypeOne(3,'b');  // valid rule, not present



// print info about G



System.out.println("\n=============================");



System.out.println("Grammar G:");



G.printCNF();



// print language of G through length 4



G.printLanguage(G.getLanguage(4),4,false);



System.out.println("\n=============================");



// Change G to be the grammar C1



// ???


System.out.println("G redefined as grammar C1 (Sipser p.100)");



// print info about G



System.out.println("\n=============================");



System.out.println("Grammar G:");



G.printCNF();



// print language of G through length 6, with derivations



// ???


System.out.println("\n=============================");



// print language of G through length 12, without derivations



// ???



}

}
