CS101, Assignment No. 12
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Computer Engineering Department

Bilkent University

CS101: Algorithms and Programming I

Assignment No. 12

April 21, 2002

Notes: 1. Please READ the assignment.  2. Always bring your textbook to the lab for reference purposes.  3. Study the programs before coming to the lab and try to solve them as much as possible.  Keep them in your H drive so that it would be easy to access them in the labs.  You may also keep them in diskette.  4. Your assistants may slightly change the programs as you work on them.

A. Purpose of Assignment

More experience with object-oriented programming and the concept of arrays.  You will study this assignment on April 29 Monday and the following day.  There is no other program for the same week.

B. Description of Assignment 

Implement the intVector class as defined below and test all of its methods :  (implementation of some of the methods are given).  You have to fix the errors (if any) of the given methods.  The standard deviation formula is given in the following; in this formula n indicates the number of elements and 
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 indicates the average value.  For n= 1 the standard deviation is 0 by definition.
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	/**

 * Write a description of class intVector here.

 * 

 * @author Your Name

 * @version April 21, 2002

 */

public class intVector

{

    int[ ] array;

    static final int ERROR_CODE= 999;

    // It is assumed that ERROR_CODE will not be used as an element value

    // (no need to verify this during constructıon insertion, etc).

    public intVector( )

    {

        array= null;

    }

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

    public intVector(int[ ] inArray)

    {

        array= new int[inArray.length];

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

            array[i]= inArray[i];

    }  

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

// Add an element to the end of this intVector

    public void addElement(int ele)

    {

        int[ ] temp= new int[array.length + 1];

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

            temp[i]= array[i];

        temp[temp.length - 1]= ele;

        array= temp;

    }

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

// Add otherVector and this intVector, if needed increase the size and

// return an intVector as the result of the operatıon.

// {1, 2} + {2, 3, 4} produces {3, 5, 4}.

    public intVector add(intVector otherVec)

    {

        int size1= array.length;

        int size2= otherVec.array.length;

        // add a number to the end of this intVector

        int size= size1 > size2 ? size1 : size2;

        int temp[ ]= new int [size];

        if(size1 > size2) {

            for(int i= 0; i < size2; i++)

                temp[i]= array[i] + otherVec.array[i];

            for(int i= size2; i < size1; i++)

                temp[i]= array[i];

        }

        else  {

                     //  Complete this part.

        }  

        intVector r= new intVector(temp);

        return(r);

    }     

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

// Assigns a copy of otherVec to this intVector

    public void assign(intVector otherVec)

    {

        if(otherVec.array == null)

            this.array= null;

        else{

            array= new int [otherVec.array.length];

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

                array[i]= otherVec.array[i];

        }

    }    

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

// This assignment would cause some problems.   See the tester program.

   public void assign2(intVector otherVec)

    {

        array= otherVec.array;

    }

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

// Finds the average value of intVector elements.

// If it is empty it returns ERROR_CODE as average value.

    public double average( )

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

// Returns a true value if this intVector contains arg.

    public boolean contains(int arg)

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

// Returns an identical copy of this intVector.

    public intVector copy( )

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

// Returns the element at index position, if there is no index like that

// it returns ERROR_CODE value as its result.

    public int elementAt(int index)

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

// Returns true if contents of this intVector is the same as the contents of 

// otherVector.  Note that the order of the elements is insignificant: {1, 2, 3}

// and {2, 3, 1} are assumed to be equal by this method.

    public boolean equals(intVector otherVector)

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

// Returns the value of the first element in this intVector.

// Returns ERROR_CODE if no such element (i.e., array is empty).

    public int firstElement( )

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

// Returns the index of the first occurrence of element arg.

// A -1 is returned if the element is not found.

    public int indexOf(int arg)

    {

        int position= -1;

        if(array != null)

            for(int i= 0; i < array.length && position == -1; i++)

                if(array[i] == arg) position= i;

        return(position);        

    }

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

// Returns the index of the first occurrence of element arg starting at

// index.  A -1 is returned if the element is not found.

    public int indexOf(int arg, int index)

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

    public boolean insertElementAt(int arg, int index)

// Adds element arg at the specified index, increments intVector lenght,

// and returns true.  If the specified index does not exist returns false.

    {

        boolean r= array.length > 0 && index >= 0 && index <array.length;

        if(r) {

            int[ ] temp= new int[array.length + 1]; 

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

                temp[i]= array[i];

            temp[index]= arg;

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

                temp[i+1]= array[i];

            array= temp;

        }

        return(r);

    }

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

// Returns true if arg is an element of this intVector

    public boolean isElement(int arg)

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

// Returns true if array contains no elements.

    public boolean isEmpty( )

    {

        return(array == null);  

    }

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

// Returns the value of the last element in this intVector.

// Returns ERROR_CODE if no such element (i.e., array is empty).

    public int lastElement( )

    {

          int lastValue= (isEmpty( )? ERROR_CODE : array[array.length-1]);

          return(lastValue);

    }

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

// Returns the first index that arg occurs at this intVector, starting

// a backwards search.  A -1 is returned if arg is not found.

    public int lastIndexOf(int arg)

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

// Returns the first index that arg occurs at this intVector, starting

// a backwards search at the specified index.

// A -1 is returned if arg is not found.

    public int lastIndexOf(int arg, int index)

    {

        int position= -1;

        if(array != null && index < array.length)

            for(int i= index; i >= 0 && position == -1; i--)

                if(array[i] == arg) position= i;

        return(position);        

    }

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

// Returns the value of the maximum element of this intVector.

// If it is empty it returns ERROR_CODE as maximum value.

    public int max( )

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

// Returns the value of the minimum element of this intVector.

// If it is empty it returns ERROR_CODE as minimum value.

    public int min( )

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

// Removes all elements.

    public void removeAllElements( )

    {

        array= null;

        // Garbage collection is done automatically.

    }

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

// Removes all occurrences of arg from this intVector and returns a true value.

//  The size of this intVector shrinks after removal.  

// If there is no occurrence of arg it returns a false value.

    public boolean removeElement(int arg)

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

// Reverses the contents of this intVector, 

// for example {1, 2, 3} becomes {3, 2, 1}

    public void reverse( )

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

// Sets the element at the specified index equal to arg and returns true, 

// if index position does not exist keeps this intVector the same 

// and returns false.

    public boolean setElementAt(int index, int arg)

    {

        boolean r= index >= 0 && index < array.length;

        if(r)

            array[index]= arg;

        return(r);

    }

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

// Returns the size of this intVector

    public int size( )

    {

        return( ((array == null)? 0 : array.length) );  // try a simpler implementation.

    }

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

//  Sorts the elements of this intVector in ascending order using the bubble sort algorithm.

    public void sort( )

    {

        // An empty array is sorted by definition.

        if(array.length > 0) {

            // Bubble sort: Compare ith element i+1st element if

            // ith > i+1st interchange them and do this as much as

            // needed.

            int ind;

            int pass= 1;

            do {

                    ind= 0;

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

                        if(array[i] > array[i+1]) {  // if so swap (exchange)

                            int temp= array[i];

                            array[i]= array[i+1];

                            array[i+1]= temp;

                            ind= 1;  // there was a swap

                        }

                    pass++;

            } while(ind == 1 && pass <= array.length);

        }

    }

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

// Check if this ıntVector elements are sorted.

// Both ways of sorting (ascending  or descending) are acceptable.

    public boolean sorted( )

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

// Returns true if this intVector is sorted in ascending order:

// array[i] <= array[i+1] for (0 <= i < (array.lenght - 1)).

// By definition an empty intVector is sorted.

    public boolean sortedAscending( )

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

// Returns true if this intVector is sorted in descending order:

// array[i] >= array[i+1] for (0 >= i < (array.lenght - 1)).

// By definition an empty intVector is sorted.

    public boolean sortedDescending( )

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

// Returns standard deviation of the elements of this intVector.

// Returns ERROR_CODE as the result if this intVector is empty.

    public double std( )

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

// Subtract otherVector from this intVector, if needed increase the size and

// returns an ıntVector as the result of the operatıon.

// {5, 6} - {1, 2, 3} produces {4, 4, -3}.

// {1, 2, 3} - {5, 6} produces {-4, -4, 3}.

    public intVector sub(intVector otherVec)

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

// Returns a string representation of this intVector.

    public String toString( )

    {

        String S= "";

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

            S= S + "\n" + array[i];   

        return(S);

    }

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

}


C. When and How to Submit Your Work


Make sure that your programs are all seen and approved by your assistant.  In this assignment hard coded main( ) method is acceptable (i.e., if there is no user interaction it is OK); however, you have to make sure that each method of both classes are tested at least once.  An incomplete tester class is given in the following box, please modify and use it as needed.

	/**

 * Write a description of class testIntVector here.

 * 

 * @author Fazli Can

 * @version (a version number or a date)

 */

import java.text.DecimalFormat;

public class testIntVector

{

    public static void main (String [ ] args)

    {

        DecimalFormat dfmt = new DecimalFormat("0.###");

        int[ ] arr1= {3, 2, 5, 3};

        int[ ] arr2= {1, 2, 3};

        intVector a= new intVector(arr1);

        intVector b= new intVector(arr2);

        a.sort( );

        a.reverse( );

        System.out.println("a=========>" + a);

        a.addElement(7);

        a.setElementAt(1, 50);

        System.out.println("a=========>" + a);

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

        System.out.println("a.add(b)=========>" + a.add(b));

        System.out.println("a.std( ):" + dfmt.format(a.std( )));

        intVector c= new intVector(arr2);

        intVector d= new intVector(arr1);

        d.assign2(c);

        d.setElementAt(1, 500); 

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

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

        // Changing d also changes c: the assign2( ) method is no good.  WHY?   

       intVector x= new intVector(arr2);

       intVector y= new intVector(arr1);

       y= x;

       y.setElementAt(1, 500); 

       System.out.println("x ========>" + x); 

       System.out.println("y ========>" + y);    

      // Changing y also changes x: the = operator is no good.  WHY?    

       intVector alfa= new intVector(arr2);

       intVector beta= new intVector(arr1);

       alfa.assign(beta);

       alfa.setElementAt(1, 500); 

       System.out.println("alfa ========>" + alfa); 

       System.out.println("beta ========>" + beta);    

        // Changing alfa does not affect beta: the assign( ) method is good.  WHY?      

    }

}


Output of the above program is given in the following box.
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