ARRAY CONCEPT AND intVector.class





public class intVector  // SOME METHODS OF intVector.class

{


int[] array;


static final int ERROR_CODE = 999;


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];


}


public String toString()


{



String S = "";



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




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



return S;




}


public void addElement(int ele)



{



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



if (array != null)



{




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





temp[i] = array[i];




temp[temp.length - 1] = ele;




array = temp;



}



else // array is null.



{




array = new int[1];




array[0] = ele;



}


}


public boolean removeElement(int arg)


{



boolean r = false;



if(array != null)



{




int count = 0;




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





if(array[i] == arg)






count++;





if (count >0)





{






r= true;






if (count == array.length)







array = null;  //nothing is left after removal.






else //shrink the size of this intVector






{







 int[] temp = new int[array.length - count];







 int insertPos = 0;







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







 
if(array[i] != arg)







 
{







 

temp[insertPos] = array[i];







 

insertPos++;







 
}






}  //end of else





}  // end of if 







} //end of if





return r;



}//end of method


public boolean setElementAt(int index, int arg)


{



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



if(r)




array[index] = arg;



return r;




}
  

}

===============================================================

/* The usage of constructors( public intVector(int[] inArray) ) and the toString( ) method  in the main method is the following:

intVector a = new intVector(); //invokes default constructor which makes it null.

int[] inputArray ={10,20,30,40};

intVector b = new intVector(inputArray);

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


And the output will be displayed like this:


b =====>


10


20


30


40

And the chart of memory location is below for the constructor method.



The usage of  addElement(int ele ) method in the main method:


intVector a =  new intVector();


a.addElement ( 5 );


System.out.println(“a ====>” + a);   

/ / the output is below

a ====>

5

The usage of removeElement ( int ele ) in the main method.





The usage of setElementAt( int index , int arg) in the main method.


Int[] Array = new int{ 2, 4 ,5 };

IntVector a = new intVector( Array);

If (a.setElementAt( 2, 7))   // setElementAt method returns boolean


System.out.println(“a ====>” + a);

The output is:

a ====> 

2

3

7

===============================================================
*/




                QUESTIONS

1. What is garbage collection and automatic garbage collection ?

Answer: If an object has no references to it, a program can not use it. Java performs automatic garbage collection by periodically reclaiming the memory space used by these objects.

2. Implement a method which sorts the elements of an intVector.

Answer:

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);

        }

    }

3. Implement a mehod which subtracts otherVector from this intVector, if needed increase the size and returns an intVector as the result of the operation.

For example:

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

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

Answer:

public intVector sub(intVector otherVec)

{    


    
if (otherVec.array.length < array.length)

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

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


    
else

    
{ 

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

  
        
otherVec.array[i] = -(otherVec.array[i] - array[i]);    

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

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

    
    array = otherVec.array;  

   
}  



   
return this;   


 }

4. Implement a method which Reverses the contents of this intVector, 

for example {2, 23, 3} becomes {3, 23, 2}
Answer:

public void reverse( )

{

    
int temp;

    
for( int i = 0; i < array.length / 2 ; i++ )

    
{

    

temp = array[i];

    

array[i] = array[array.length - 1 - i];

    

array[array.length - 1 - i] = temp;

    
 }


}

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

If it is empty it returns ERROR_CODE as maximum value.

Answer:

public int max( )

     {

    
int max = 0;

    
if ( array != null )

    

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

    


if (array[i] >max)

    



max = array[i];

    
else

    

max = ERROR_CODE;


return max; 

     }
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a.removeElement(5); this comment will remove 5’s and shrink the array.
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  int [] a = {1, 10, 20};





Array is Null





int [] b=null;





b


    array


       X





Automatic Garbage Collection
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c = a;
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For (int i = 0; i<a.length; i++)


c[i] = a[i];
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  int [] c = new int[4];


  c[3]=100;








