// Lab 1: Alphabet Class, part 1 
// CS 335J, Winter 2008, Barbara Wahl 
// 

// Create an Alphabet class; implement and test its basic methods.

// ===============================================================================

/**

 * A non-empty set of symbols.  Alphabets are naturally associated

 * with both finite automata (input symbols) and grammars (terminal

 * symbols).

 * 

 * @author Barbara Wahl 

 * @version Fall 2007

 */

public class Alphabet {




// ** DATA FIELDS **


/**


 * alphabet symbols


 */


protected StringBuffer alpha;  



// ** CONSTRUCTOR **



/**


 * Constructs an Alphabet using the symbols in the provided string.


 * @param inString String containing the desired alphabet characters


 * in the desired lexicographic order


 * @pre inString is a non-empty string 


 * @pre inString has no repeated characters  


 * @pre inString has no whitespace characters


 * @post creates an Alphabet object whose symbols are the characters 


 * in inString


 */


public Alphabet(String inString)


{



Assert.pre(inString.length() > 0, "inString is a non-empty string");



Assert.pre(!Util.hasRepeat(inString),





"inString has no repeated characters");



Assert.pre(!Util.hasWhiteSpace(inString),





"inString has no whitespace characters");



alpha = new StringBuffer(inString); 


}



/**


 * Returns number of symbols in this Alphabet.


 * @return alpha.length()


 */


public int size()


{ 



// ??? 


}


/**


 * Determines if a given character is a symbol in this Alphabet.


 * @param c char to be located


 * @return true iff the given character is in this Alphabet


 */


public boolean contains(char c)


{



// ???

}


/**


 * Determines the position of a given character in this Alphabet.


 * @param c char to be located


 * @return non-negative integer position of c in this 


 * Alphabet, or -1 if c not found


 */


public int indexOf(char c)


{



// ???

}


/**


 * Returns the i-th symbol in this Alphabet.


 * @param i int position of interest


 * @return char at position i in this Alphabet


 * @pre 0 <= i < this.size()


 */


public char charAt(int i)


{



Assert.pre(0 <= i && i < this.size(),"0 <= i < alpha.size");



// ???

}


/**


 * Converts this Alphabet to a String of symbols.


 * @return a String version of this Alphabet with no punctuation


 * or spaces


 */


public String toString()


// post: returns a String copy of alphabet symbols


{ 



// ???

}


/**


 * Converts this Alphabet to a String of symbols punctuated with braces 


 * and commas.


 * @return a pretty String version of this Alphabet


 */


public String toPrettyString()

// for example, if the alphabet has symbols 'a' and 'b', this


// method returns "{a,b}".

{



// ???

}



/**


 * Converts each character in the given String to its position in this


 * Alphabet.


 * @param inString the String of characters to be converted


 * @param array of integers for returning the list


 * of positions


 * @return true iff every character in inString is a symbol


 * in this Alphabet


 * @pre inString is not null, and array.length >= inString.length()


 * @post if every character in inString is a symbol in this Alphabet, 


 * the initial segment of array will contain the position numbers 


 * of the corresponding characters in inString


 */


public boolean indexArray(String inString, int[] array)


{



Assert.pre(array.length >= inString.length(),





"array is at least as long as inString");



int index;



// for each character in inString ...



for(int i=0; i<inString.length(); i++)



{




// use String class methods to find position of the symbol 




// in alpha




// ???



// return false if symbol not in alpha



// ???



// else, record position in array



// ???


}



return true; // success!


}


// ** TEST METHOD **


public static void main(String[] args) {



// create two different Alphabets, A1 and A2





Alphabet A1 = new Alphabet("xy");



Alphabet A2 = new Alphabet("act");





// try toString



System.out.println("\nA1.toString() = " + A1.toString());





System.out.println("A2.toString() = " + A2.toString());



// try toPrettyString



// ???



// try size



System.out.println("\nA1.size() = " + A1.size());




System.out.println("A2.size() = " + A2.size());




// try charAt



// ???



// try contains



System.out.println("\nA1.contains('x') = " + A1.contains('x'));



System.out.println("A1.contains('y') = " + A1.contains('y'));



System.out.println("A1.contains('z') = " + A1.contains('z'));



System.out.println("\nA2.contains('a') = " + A2.contains('a'));



System.out.println("A2.contains('b') = " + A2.contains('b'));



System.out.println("A2.contains('3') = " + A2.contains('3'));



// try indexOf



// ???



// try indexArray



int[] array = new int[8];



boolean bool;



bool = A1.indexArray("computer",array);



System.out.println("\nA1.indexArray(\"computer\",array) returns: " 





+ bool);



System.out.print("  and leaves an initially-zero array with " 





+ "these values: ");



for(int i=0; i<array.length; i++)




System.out.print(array[i] + " ");



array = new int[8];



bool = A1.indexArray("yyxxyxyx",array);



System.out.println("\n\nA1.indexArray(\"yyxxyxyx\",array) returns: " 





+ bool);



System.out.print("  and leaves an initially-zero array with " 





+ "these values: ");



for(int i=0; i<array.length; i++)




System.out.print(array[i] + " ");



array = new int[8];



bool = A2.indexArray("tackle",array);



System.out.println("\n\nA2.indexArray(\"tackle\",array) returns: " 





+ bool);



System.out.print("  and leaves an initially-zero array with " 





+ "these values: ");



for(int i=0; i<array.length; i++)




System.out.print(array[i] + " ");



array = new int[8];



bool = A2.indexArray("catcat",array);



System.out.println("\n\nA2.indexArray(\"catcat\",array) returns: " 





+ bool);



System.out.print("  and leaves an initially-zero array with " 





+ "these values: ");



for(int i=0; i<array.length; i++)




System.out.print(array[i] + " ");



// Insert additional testing (challenge your methods and see



// how they respond; try violating pre-conditions; try special



// cases and weird inputs).



// ???


}

}
