CS 223A

Fall 2006

Homework #3
Due 11am Friday 9-22-06

p.65 #3.1, 3.2, 3.3, 3.6, 3.8, 3.10, 3.18.  Remember to print your source code for both classes (BitVector and CharSet) and also submit your source code on a floppy, CD, flash memory, etc.  PRE and POST comments are required on all methods (except main).  Also, remember to begin each class with a comment giving your name, the date, and the purpose of your code.
Here are the data fields and methods to be implemented by your BitVector class:

public class BitVector {


protected boolean data[];
// array to store the bits


protected int count;
    // current number of bits stored


// For exponential growth (doubling each time more space is 
// needed), use capacityIncrement = 0; otherwise, each time more 

// space is needed the array will be copied over to a new array 
// with that many more spaces.


protected int capacityIncrement = 0; 


public BitVector()


// post: constructs a bit vector with capacity for 10 elements


public BitVector(int initialCap)


// pre: initialCapacity >= 0


// post: constructs an empty bit vector with inital capacity = 
// initialCap


public BitVector(int initialCap, int capacityInc)


// pre: initialCapacity >= 0, capacityInc >= 0


// post: constructs an empty bit vector with inital capacity = 
// initialCap that extends capacity by capacityInc, or doubles 
// each time (capacityInc = 0)


public String toString()


// post: returns a string representation of the bit vector


{



StringBuffer sb = new StringBuffer();



int i;



sb.append("<Bit Vector:");



for (i = 0; i < size(); i++) {




sb.append(" " + get(i));



}



sb.append(">");



return sb.toString();


}
public void add(boolean x)


// post: adds new bit to end of possibly extended bit vector


public void add(int index, boolean x)


// pre: 0 <= index <= size()


// post: inserts new boolean value in bit vector at position 
// "index", moving tail elements right as needed


public boolean get(int index)


// pre: 0 <= index < size()


// post: returns the bit stored in location "index"


public boolean isEmpty()


// post: returns true iff no bits are stored in the bit vector


public boolean remove(int where)


// pre: 0 <= where < size()


// post: indicated element is removed, size decreases by 1, 
// element is returned


public boolean set(int index, boolean x)


// pre: 0 <= index < size()


// post: element value is changed to x; old value is returned


public int size()


// post: returns the size of the bit vector


public void ensureCapacity(int minCap)


// post: the capacity of the bit vector is >= minCap and it has


// the same elements, in the same order, as before


public static void main(String[] args) {



BitVector b = new BitVector();



BitVector c = new BitVector(5);



BitVector d = new BitVector(1,2);  



int i;



for(i=0; i<3; i++)



{




b.add(true);



}



System.out.println("b = " + b);



b.add(false);



System.out.println("b = " + b);



b.add(1,false);



System.out.println("b(1) = " + b.get(1));



for(i=0; i<3; i++)



{




c.add(false);



}



System.out.println("c = " + c);



c.remove(0);



c.remove(1);



System.out.println("c = " + c);



for(i=0; i<12; i++)



{




d.add(i%2==0);



}



System.out.println("d = " + d);



System.out.println("d has " + d.size() + " bits stored.");



System.out.println("d.isEmpty() = " + d.isEmpty());



d.set(1,true);



d.set(3,true);



System.out.println("d = " + d);



for(i=0; i<12; i++)



{




d.remove(0);





}



System.out.println("d = " + d);



System.out.println("d has " + d.size() + " bits stored.");



System.out.println("d.isEmpty() = " + d.isEmpty());


}

}
For problem 3.18, required methods are as follows:

· default constructor (creates an empty set)

· “public void add(char c)” for adding a single character to the set (no duplicates allowed, though)

· “public boolean contains(char c)” for testing whether or not a given character belongs to the set

· “public CharSet union(CharSet other)” for unioning two sets

· “public Boolean equals(CharSet other)” for testing whether or not two sets are equal

· “public static void main(String args[])” for showing that your class is working correctly

Moreover, you are required to use the Vector class in your implementation (for storing the set elements).
