APCS Lecture: Arrays and Loops (Fidler)

If there are 15 students in a class, and we want to store the test average of each, do we need 15 different variables? If so, how easy is it to change a program dealing with grade data if the number of students changes?

Instead, we create an array.

Regular variable:

grade

	87


array:

grade

	78

	65

	87

	99

	76

	55

	87

	98

	35

	87

	88

	99

	97

	96

	87


	grade[0]
	78

	grade[1]
	65

	grade[2]
	87

	.
	99

	.
	76

	.
	55

	
	87

	
	98

	
	35

	
	87

	
	88

	
	99

	
	97

	
	96

	grade[14]
	87


what is the value of grade[6]? grade[8]?  // the 6 and 8 are the array subscripts; the grades are the elements of the array.

i=1;

System.out.println(grade[1]); //what gets printed? (note: a variable subscript)

how to declare:

int grade[]= new int[15]; // declares an array 0..14 of integer

or

int [] grade; // also declares an array

The new is necessary because an array is an object and must be instantiated (created)

Better:

Final SIZE=15;

int grade[]= new int[SIZE]; // declares an array 0..14 of integer

Why is this better?

Initial values may be assigned at declration:

char [] letterList={'B','I','L','L'}; // declares and initializes an array of char of 4 elements

‘B’ is stored in which spot?

What if you try to print grade[15]? Out of range! Crash!

If SIZE is the size of the array, the programmer must make sure that all subscripts are in the range 0..(SIZE-1) !!!

Arrays know their length:

int [] marks;

marks=new int[12];

System.out.println(marks.length); //note: no ()

You can set one array equal to another:

list2=list1; // list 2 refers to the same array – there is no new array created.

If you want a new array created, you need to use the clone method:

double[] list2= (double [])list1.clone();

Methods with array parameters (arguments):

If you want a method to return the largest number in an array of int, you would call the array like:

int largest=findLargest(list); // list is an array of int

here is the method to do that (complete the code):

static public int findLargest(int a[])

// pre: receives an array of int

// post returns the largest int in the array

{


int size=a.length;


// complete this method…


return …

}

As a class, write a function which receives an array of integer, and returns the number of 0's in the array.

example: "123056790" ---> 2

(Save your “shell” which allows the user to create an array of int to be sent to a method.

You can return an array as an argument from a function method:

// The "Test1" class.

import java.awt.*;

import hsa.Console;

public class Test1

{

    public static void main (String[] args)

    {

        final int SIZE=10;

        int list[]=new int[SIZE];

        System.out.println("Welcome to the array tester.");

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

        {

            list[i]=(int)(Math.random()*1000)+1;

        }

        int list2[]=new int[SIZE];

        list2=doubleArray(list);

        printArray(list);

        System.out.println();

        printArray(list2);

           } // main method

    static public void printArray(int a[])

    {

    int size=a.length;

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

            System.out.println(a[i]); 

    }

    static public int [] doubleArray(int a[])

    {

    int size=a.length;

    int d[]=new int[size];

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

            d[i]=2*a[i]; 

    return d;

    }

} // Test1 class

Write pre and post comments for the two methods above.

As a class or in groups of 2, write a function method which receives an array of int, and returns an array with all negative numbers replaced by 0s.  

example: 4  7  -3  7  -8  9  ---> 4  7  0  7  0  9

(Use your shell from the program above, just changing the method to be tested)

What if we want the user to supply numbers for an array until a sentinel is entered, but we don't know how big the array will have to be? What can we do? (remember, arrays cannot change size)

As a class or in pairs, write a function method which receives an array of integer, where elements in the array are in 0..10. The function returns true if there are any numbers in the array which appear more than once and false otherwise. Try to make your function efficient.

ex: "345601" ---> false (no # appears more than once)

ex: "347683" ---> true (3 appears twice)

As a class, write a function which receives an array of int, and returns the array where the 0’s have been deleted, and moved to the end of the array.

ex: "1203405607" ---> "1234567000" 

Working in groups of 2, at the computer, write a function method which receives an array of int and returns the array where every 0 is followed by an extra 0. Numbers at the end of the list are deleted to make room for this.

ex: "1203040506600" --->

      "1200300400500" 

Work with a partner to write: 


a method to print all grades above the average (and a program to test that method)

Working in pairs:

Change your method which checks for duplicates, except that the integers are not limitted to 0..10
Lab : Arrays and Loops

Write the following functions and the programs to test them. In the examples, all numbers within the quotes are element of the array.

#1-3: 25 points each. #4,5: 14 points. (for a total of 103)

1.
Write a function method which receives an array of int, and returns the number of times the first odd integer appears in the array. If no odd integer is in the array, the function returns a zero.

     ex: "24674327677" ---> 4  (7 is the first odd integer, and it appears 4 times in the array)

2.
Write a function which receives an array of int, and returns an array where every digit from 0..9 is replaced with a digit one greater, and 9 is replaced by 0.

   
ex: "4673089" ---> "5784190"


When writing this function, call and write another function called NextNumber. Next number takes one integer argument (from 0 to 9), and returns the "next" one. For example, NextOne(6)=7 and NextOne(9)=0.

3.
Write a function which receives two arrays of int, and concatenates them (joins them together to make one, larger array). Be sure to declare your new array (the one you return) with the correct size.


ex: "12345 ","678" ---> "12345678"

4.
Write a function Multiplicity which receives an array of int, and returns an array with every number replicated by “itself” # of times. 


ex: "1 2 3 0 4 3" ---> "1 2 2 3 3 3 4 4 4 4 3 3 3"

5.
Write a function which receives two arrays of int, and returns the location of the second array if it is a sub-array of the first, and zero otherwise. If it appears more than once, just return the location of the first occurrence. You may not use any outside methods to automatically do this! 


ex: 
"1 2 3 4 5", "3 4" ---> 2 (3 4 is found in spot 2 of the first array)



"7 5 6 4 5 3 2", "5 2 3" ---> 0

