CS 101 Section 02 class notes of April 24 2002

public class intVector

{

    int[ ] array;

    static final int ERROR_CODE= 999;

   // We are creating three different constructors

    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];

    } 

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

If we consider this method in the main program we must create an array first, for example

                         int[ ] arr1={1,2,3}
     Then we must create another array. At last we must change our first array’s lenght to our new arrays length also we  must copy  the elements of the second array to our first array, one by one. By this method  we  have made two same arrays with different memory locations.

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

   public intVector (intVector otherIntVector)  

  {

        if(otherIntVector.array==null)

         
array=null;

        else

        {

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

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

                       array[i]= otherIntVector[i];

       }  

  }

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

 Here are some examples about arrays

 int [ ] n1 = new int [4];

 int [ ] n2={10,20,30,40}

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

    n1[i]=n2[i];                                               The function of these for loops are same.

for(int i= 0; i <n2.length; i++)
     n1[i]=n2[i];

When we consider its memory map 

  We have an array n1 and  it is now empty     =======(    0  _  

                                                                                                 1  _  

                                                                                                 2  _ 

                                      3  _

 and we have array n2=======(    0   10  

                                                           1   20

                                                           2   30

                                                           3   40                                 

       If we write    n1[i]=n2[i]  now we have made a copy  of the array n2 

              New array  n1 is =======(   0   10  

                                                                1    20

                                                                2    30

                                                                3    40                                 

      n1 and n2 are equal to each other but they points to different memory locations.

        int[ ] alfa = {1,5,10}

       There is a memory location for array alfa if we say it takes 1500 bits in the memory and  when we consider the memory places of the elements of alfa          1=(     1500 bits 

                                                                                                                  5=(     1504 bits

                                                                                                                 10=(     1508 bits 

QUESTIONS
1. In a java program, user enters positive integers and they are stored in an array. We know that there are empty locations in our integer array .Write a method to find and print the number of empty locations. Length of the array is specified by the user and he enters the integers one by one (numbers are located in an arbitrary valid index in array), name of our array is “test”. 

2. 

a) Consider the following java code and give the output (Error? Why not? ).


int  grade [ ], array0;

    
grade={0,1,2,3,4,5};




    
 for(int i=0;i<5;i++,j++)

array 0[i ] =grade[j ] 

                
System.out.print(“ Elements of our array are :” )


    
for(int i=0;i<5;i++)

System.out.print(“\n\t “+array0[i ] );

b) Consider the following method which adds two intVectors and correct it to have an efficient method.

     public intVector add(intVector otherVector)

    {


//to have the array length

int max=array.length>otherVector.array.length?array.length:otherVector.array.length;

int [] subt=new int[max];//initialize array named subt

for(int i=0,j=0,p=0;p<max;i++,j++,p++)

           {

subt[p]=array[i]+otherVector.array[j];//continues to add the elements until //there is no length  problem  


if(j>=array.length)//if the second array is larger than the first one

         for(;p<max;j++,p++)

    

subt[p]=otherVector.array[j];

else


 if(i>=otherVector.array.length) //if the first array is larger than the second one

    
         for(;p<max;i++,p++)

                        subt[p]=array[i];

          }

intVector result=new intVector(subt);


return(result); 

    }

3. Fill in the blanks of following four items.   

a) In java ………………………..ensures that the index is in range for the array  being referenced  

b) The number corresponding to each positioning an array is called index or…………….. 
  

c) An ……………. can be used to instantiate an array object instead of using the new operator.

d) ……………….. is automatically done by java to avoid an array without a pointer.

4.  
Write a method (returning an intVector) to sort the numbers in descending order for the intVector class studied in the lab 12(Hint: you may use bubble sort algorithm).

5. Answer the following items .

 
a) What is meant by the basetype of an array? 
b) What is meant by a dynamic array? What is the advantage of a dynamic array over a regular array? 

ANSWERS

1. When we create an array of int all of the memory locations are assigned to “0” initially, so if we count the number of 0’s in our array then we can obtain the no of empty locations. Consider the following method.

public void findEmpty()

{


int count=0;


for (int p=0;p<test.length;p++)


{



if(test[ p]= =0)




count++;


}


if (count = =0)



System.out.println (“There is no empty location”);


else



System.out.println (“Number of empty memory locations is: ” +count); 

}

2.
a) 

The declaration  “int  grade[ ],array0;” declarates grade as an array,but not  array0. Therefore, there will be no output. Instead,  compiler will print an error message.  To have a correct output declaration should be “int [ ] grade, array0;” ,then output would be:

Elements of our copy array are:


0


1


2


3


4


5

      b) See the explanation near the statement

    public intVector add(intVector otherVector)

    {

int max=array.length>otherVector.array.length?array.length:otherVector.array.length;

int [] subt=new int[max];

for(int i=0,j=0,p=0;p<max;i++,j++,p++)

           {

if(j>=array.length)//if the second array is larger than the first one

         for(;p<max;j++,p++)

    

subt[p]=otherVector.array[j];

else


 if(i>=otherVector.array.length) 

    
         for(;p<max;i++,p++)

                        subt[p]=array[i];


else


        subt[p]=array[i]+otherVector.array[j];******Putting this method at *********the beginning of  first for loop causes a problem which is called

 “ ArrayIndexOutOfBoundsException” since we  are triying to access a nonexisting index if the arrays do not have equal length. By putting the statement after an else that belongs to second if in our method, problem is solved!!!!

          }

intVector kol=new intVector(subt);


return(kol); 

    }

3.


a) Automatic bounds checking  

b) Subscript. 
  

c) Initializer list .

d) Garbage collection 

4. We can use bubble sort algorithm and reverse the obtained array to sort it in  descending order

    public intVector sortDescending( )

    {

        // 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);

//to reverse the order

iny [ ]temp; 

for(int i= 0,j=array.length-1; i < array.length; i++,j--)


 temp [i ]=array[ j];

 return (new intVector (temp));

    }

5.


a) The base type of an array refers to the type of the items that can be stored in that array.

b) A dynamic array is like an array in that it is a data structure that stores a sequence of items, all of the same type, in numbered locations. It is different from an array in that there is no preset upper limit on the number of items that it can contain. This is an advantage in situations where a reasonable value for the size of the array is not known at the time it is created.

