Computer Science 121 - Arrays

1.
Array declarations

Examples: int [] grades = new int [10];
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double [] averages = new double [10];

String [] names = new String [5];

2.
Accessing elements

name [0] = 'S';

grades [5] = 6;

averages [3] = 3.2;

if (name [0] == 'S')

{ }

while (grades [i] <= 10)

{ }

averages [3] = grades [3] / 4.0;

3.
Using loops to work with arrays

for (count = 0; count < 10; count ++)

grades [count] = Reader.readInteger ();

int size = 0;

double [] prices = new double [20];

double price;

price = Reader.readDouble ();

while (price > 0)

{

size ++;

prices [size] = price;

price = Reader.readDouble ();

}

4.
Arrays as function arguments

public int sumArray (double [] prices, int size)

{

double sum = 0;

for (int count = 0; count < size; count ++)

sum = sum + prices [count];

return sum;

} // method sumArray

5.
Searching an array for the location of a key value

Return the location if key is found, return size otherwise.

int findKey (const int grades [], int key, int size)

{

boolean found = false;

int loc = 0;

while ((! found) && (loc < size))

{

if (grades [loc] == key)

found = true;

else

loc ++;

}

return loc;

} // method findKey

public int findKey (int [] grades, int key, int size)

{

int loc = 0;

while ((loc < size) && (grades [loc] != key))

loc ++;

return loc; // If key is not found, loc will be equal to size.

}

6.
Finding the location of the smallest value in an array.

int locSmallest (const int grades [], int size)

{

int cur_smallest = grades [0], smallest_location = 0, count;

for (count = 0; count < size; count ++)

if (grades [count] < cur_smallest)

{

cur_smallest = grades [count];

smallest_location = count;

}

return smallest_location;

}

Sorting an Array

1.
Sorting an array - selection sort

Primary and secondary keys

Often an array of structures - one of the fields in the struct is the key field

2.
Selection sort

If array has n elements, requires n-1 passes.  Each pass goes through the array and locates the smallest value remaining.
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In a selection sort, the smallest number in the array is located first, and then it is interchanged with the one in the first location (location 0).  Then the smallest number in the array starting at location 1 is found.  It is interchanged with the one in location 1.  This continues until the next to the last one is found and interchanged.  At that time, all of the values are in order.

import simpleIO.Reader;

public class SortArray

{


public static void main (String [] args)


{



ArrayClass list = new ArrayClass ();



list.fillList ();



list.sortList ();



list.displayList ();


} // method main

} // class SortArray

class ArrayClass

{


private final int maxSize = 10;


private int [] list;


private int listSize;


public ArrayClass ()


{



list = new int [maxSize];



listSize = 0;


} // constructor


public void fillList ()


{



System.out.print ("Item: ");



int item = Reader.readInteger ();



while ((item != 0) && ( listSize < maxSize))



{




list [listSize] = item;




listSize ++;




System.out.print ("Item: ");




item = Reader.readInteger ();



} // while


} // method fillList


public void displayList ()


{



for (int count = 0; count < listSize; count ++)




System.out.print (" " + list [count]);



System.out.println ("");


} // method displayList


public void sortList ()


{



int small, locSmall;



for (int pass = 0; pass < listSize -1; pass ++)



{




small = list [pass];




locSmall = pass;




for (int count = pass + 1; count < listSize; count ++)




{





if (list [count] < small)





{






small = list [count];






locSmall = count;





}




}




list [locSmall] = list [pass];




list [pass] = small;



}


} // method sortList

public void bubbleSort ()


{



int temp;



boolean success;



do



{




success = true;




for (int count = 0; count < listSize-1; count ++)




{





if (list [count] > list [count+1])





{






temp = list [count];






list [count] = list [count+1];






list [count+1] = temp;






success = false;





}




}



} while (!success);


} // method bubbleSort

} // class ArrayClass

