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This lecture covers the following:
• Declaring and Using Arrays
• Array References
• Partially-filled Arrays
• Enhanced for-loops
• Copying Arrays
• Multidimensional Arrays
• Disadvantages of Using Arrays
• ArrayLists
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Arrays are a fundamental mechanism for collecting multiple values.
• Suppose your want a program that reads a sequence of values and prints out the 

sequence, marketing the largest values. 
32, 54, 67.5, 29, 35, 80, 117, 44.5, 100, 65

• However, you do not know which value to mark as the largest one until you have 
seen all the values.
• The program must then store all the values before it can print them.
• Solution: use array



Declaring and Using Arrays
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To declare an array:

double[] values;
double[] values = new double[7];
double[] moreValues
= {32, 54, 67.5, 29, 35, 80, 117, 44.5, 100, 65};

double[]
0
0
0
0
0
0
0

values

2 Initialize it with an 
array object

values

1 Declare an array 
variable (e.g., values)



Declaring and Using Arrays

5

int[] numbers = new int[10]; An array of ten integers. All elements are initialized as 
0.

final int LENGTH = 10;
int[] numbers = new int[LENGTH];

It is a good idea to use a named constant instead of a 
"magic number" to initialize the number of elements 
in an array.

int length = in.nextInt();
int[] numbers = new int[length];

However, the number used to initialize number of 
elements in an array need not be constant.

int[] squares = {0, 1, 4, 9, 16}; An array of 5 integers, with initial values

String[] friends = {"Emily", "Bob", 
"Cindy"};

An array of 3 strings

double[] data = new int[10]; Error: You cannot initialize a double[] variable with 
an array of type int

NOTE
Array length is FIXED; should there be a need to 
change you need to create another array.



Declaring, Populating and Printing an Array
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When you declare an array variable, it holds a reference to the array object.
• References denote the location of the array in the memory.
• When you copy an array to another array, both array refers to the same array.

To copy an array variable to another:
int[] scores = {10, 9, 7, 4, 5};
int[] values = scores;

You can also modify an array's content:
scores[3] = 10;
System.out.println(values[3]); // what will the output be?

int[]
10
9
7
4
5

scores

values

Array References



Array References
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OUTPUT:



Partially-filled Arrays
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What if I do not how many values my user is going to enter?
• You still need to declare the length of the array but keep a companion variable to 

keep track the count of variables.

final int LENGTH = 100;
double[] value = new double[LENGTH];
int currentSize = 0;
Scanner in = new Scanner(System.in);

while(in.hasNextDouble()) {
if(currentSize < values.length) {

values[currentSize] = in.nextDouble();
currentSize++;

} else {
break;

}
}

At the end of this loop, currentSize contains 
the actual number of elements in the array. You 
have to stop accepting inputs if the 
currentSize reaches the array length. 

System.out.print("Array values: ");
for(int i = 0; i < LENGTH; ++i) {

System.out.print(values[i] + ", ");
}
System.out.println("END");
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double[]
32
54.5
67.5
29

-0.45
⋮

⋮

⋮

⋮

0.0

values

currentSize

currentSize

Partially-filled Arrays
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Exercise
Modify the given program 
such that it matches the 
following scenarios (not 
concurrently):
(a) the array values is 

populated with random 
values (Hint: use 
Math.random())

(b) the sum of all the array 
element values are 
printed

(c) the largest value in the 
array is retrieved
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Random Shuffling
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JDK 1.5 introduced a new for loop that enables you to traverse the complete array 
sequentially without using an index variable. 

In general, the syntax is

for (elementType value: arrayRefVar) {
// Process the value

}

// Example
double[] values = {1.1, 2.1, 3.1};
double total = 0;
for(double element: values) {

total = total + element;
}

Enhanced for-loop
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Often, in a program, you need to duplicate an array or a part of an array. In such 
cases you could attempt to use the assignment statement (=), as follows:

However, this will only make a shallow copy of the array. Since arrays are 
considered as objects passed by reference, any changes made in any of list1's 
elements will reflect in list2 as well. This is what we call a shallow copy.

Copying Arrays
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OUTPUT:

Copying Arrays
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To make a completely different array object but with the same contents of an 
existing array, you would need to make a deep copy of the array.

int[] sourceArray = {2, 3, 1, 5, 10};
int[] targetArray = new int[sourceArray.length];

for (int i = 0; i < sourceArray.length; i++) {
targetArray[i] = sourceArray[i];

}

NOTE: sourceArray.length will give the size of souceArray (number of 
elements sourceArray can contain).

Copying Arrays



17

OUTPUT:

NOTE: By making a deep copy of 
array1, array2's contents are not 
altered when a part of array1's 
content has been changed.

Copying Arrays



18

Java's System class also has a method called arraycopy() that allows you to 
copy elements of one array to another array.

System.arraycopy(src_array, src_pos, dest_array, dest_pos, 
length)

• src_array: (Object) Source array from where the contents are to be copied
• src_pos: (int) The position in the source array from where copying will start
• dest_array: (Object) Destination array to which elements are to be copied
• dest_pos: (int) Starting position in the destination array for the elements to 

be copied
• length: (int) Length of the array to be copied

Copying Arrays
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OUTPUT:

Copying Arrays
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You can call a regular method by passing actual parameters. Can you pass 
arguments to main? Of course, yes. For example, the main method in class B is 
invoked by a method in A, as shown below:

Main Method is Just a Regular Method
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CLI_Test.java

Compile in Terminal: javac CLI_Test.java

Run in Terminal: java CLI_Test

Run in Terminal with arguments: java CLI_Test arg_0 arg_1 arg_2 ... arg_n

NOTE
This only works when compiling and 
running using the Terminal or Command 
Line Interface.

In the main method, get the arguments 
from args[0], args[1], ..., args[n], 
which corresponds to arg_0, arg_1, ..., 
arg_n in the command line.

Command Line Parameters
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Multidimensional arrays can be described as an array of arrays.

Syntax to declare and instantiate multidimensional array:
data_type[][][]...[] array_name
= new data_type[int_exp_1][int_exp_2]...[int_exp_n];

• int_exp_1, int_exp_2, …, int_exp_n are positive integers

Multidimensional Arrays
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Multidimensional arrays can be described as an array of arrays.

Syntax to access item from multidimensional array:
array_name[index_exp_1][index_exp_2]...[index_exp_n]

• index_exp_1, index_exp_2, …, index_exp_n are nonnegative integers

Multidimensional Arrays



while Loop
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public static void main(String[] args) {
int[][] arr = new int[10][20]; 
arr[0][0] = 1; 
System.out.println("arr[0][0] = " + arr[0][0]); 

} 



do-while Loop
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The following nested loop structure is used to iterate over a multidimensional 
array:

double[][][] arr = new double[10][5][7];
for (i = 0; i < 10; i++)

for (j = 0; j < 5; j++)
for (k = 0; k < 7; k++)

arr[i][j][k] = 10.00;



Disadvantages of Using Arrays
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Array is a fixed-size data structure. Once an array is created, its size cannot be 
changed.
• Nevertheless, you can still use array to implement dynamic data structures.
• What's the trick?

• The trick is to create a new larger array to replace the current array if the current array 
cannot hold new elements in the list.



Disadvantages of Using Arrays
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You can create an array to store objects, but the array's size is fixed once the array 
is created. 
• Java provides the ArrayList class that can be used to store an unlimited 

number of objects.

ArrayList offers two significant advantages:
• ArrayList can grow and shrink as needed
• The ArrayList class supplies methods for common task such as inserting and 

removing elements

ArrayList
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ArrayList
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ArrayList<String> friends = new ArrayList<String>();

friends.add("Cindy");

String name = friends.get(i);

friends.set(i, "Harry");

Variable type Variable name An ArrayList object of size 0

The add method appends an element to the array

The index must be between 0 and friends.size()

Declaring and Using ArrayLists



Wrappers and Auto-Boxing
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These are wrapper classes used when declaring ArrayLists:
Primitive Type Wrapper Class

byte Byte
boolean Boolean
char Character

double Double
float Float
int Integer
long Long
short Short
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Array vs. ArrayList Operations



Generic Types
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ArrayList is known as a generic class with a generic type E. 
• You can specify a concrete type to replace E when creating an ArrayList. 
• For example, the following statement creates an ArrayList and assigns its 

reference to variable cities. This ArrayList object can be used to store strings.

ArrayList<String> cities = new ArrayList<String>();

ArrayList<String> cities = new ArrayList<>();
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Output:

ArrayList Example 1
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ArrayList Example 2



Choosing between ArrayList and Arrays
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Consider the following when choosing between using an ArrayList or regular 
array structures to keep your multiple values.
• If the size of a collection never changes, use an array.
• If you collect a long sequence of primitive type values and you are concerned 

about efficiency, use an array.
• Otherwise, use an ArrayList.



37

Creating an ArrayList from an array of objects:

String[] array = {"red", "green", "blue"};
ArrayList<String> list = new ArrayList<>(Arrays.asList(array));

Creating an array of objects from an ArrayList:

String[] obj_array = new String[list.size()];
list.toArray(obj_array);

ArrayList from/to Arrays
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