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’ Array Basics

An array Is used to store a collection of data
An array as a collection of variables of the same type.

Instead of declaring individual variables, such as
number0, numberl, and number99,

e you declare one array variable such as numbers and use
numbers[0], numbers[1], and numbers[99] to represent
Individual variables.
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Declaring Array Variables

* Syntax:
elementTypel[] arrayRefVar;
* Example:
double[] myL.ist;



—

Creating Arrays

The declaration of an array variable does not allocate any
space in memory for the array.

e |t creates only a storage location for the reference to an
array.

If a variable does not contain a reference to an array, the
value of the variable Is

You cannot assign elements to an array unless it has
already been created.
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Creating Arrays

Creating an array by using the new operator.
Syntax:
arrayRefVar = new elementType[arraySize];

This statement does 2 things:
e (1) it creates an array using new elementType[array-Size];

e (2) it assigns the reference of the newly created array to the
variable arrayRefVar.
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Creating Arrays

Declaring an array variable, creating an array, and assigning the
reference of the array to the variable can be combined:

elementType[] arrayRefVar = new elementType[arraySize],
or: elementType arrayRefVar[] = new elementType[arraySize],
Example:
double[] myList = new double[10];
To assign values to the elements, use the syntax:
arrayRefVar[index] = value;
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Assigning Arrays

To assign values to the elements, use the syntax:

myL.ist
myL.ist

myList[

myL.ist
myL.ist

arrayRefVar[index] = value;

SRS =)

= 5.0;
=4.5;
=33
=2
=4.0;
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myL.ist
myL.ist

myList[

myL.ist
myL.ist

O .0 N o Ul

=94.33;
= 34.0;

= 45.45;
= 99.993;

] =11123;



Example of Array

Element value

double[] myList = new double[10];
: >
myL1st | reference myLiSt[0] 36
T myList[1] 4.5
Array reference myList[2] 33
variable myList[3] 13.2
myList[4] 4.0
Arra}-‘e]em?m at »myList[5] 34.33 -
index 5
myL1st[6] 34.0
myList[7] 45.45
myList[8] 09.993
myL1st[9] 11123
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Array Size and Default Values

When space for an array Is allocated, the array size must
be given, specifying the number of elements that can be
stored In It.

The size of an array cannot be changed after the array Is
created.

Size can be obtained using myL.ist.length.
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Array Indexed Variables

The array elements are accessed through the index.
They range from O to arrayRefVar.length-1.

Each element in the array Is represented using the
following syntax, known as an indexed variable:

arrayRefVar[index];

An indexed variable can be used in the same way as a
regular variable:

myL.ist[2] = myList[O] + myList[1];
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“Array Initializers

Java has a shorthand notation, known as the array
Initializer, which combines In one statement declaring an
array, creating an array, and initializing.

elementType[] arrayRefVar = {valueO, valuel, ..., valuek};

Example:

e double[] myList ={1.9, 2.9, 3.4, 3.5},

e Equivalent to the statements shown below:
double[] myList = double[4];
myList[0] = 1.9;
myList[1] = 2.9;
myList[Z2] = 3.4;
myList[3] = 3.5;
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Processing Arrays

When processing array elements, you will often use a for
loop—for two reasons:
e All of the elements in an array are of the same type. They

are evenly processed In the same fashion repeatedly using a
loop.

e The size of the array is known, it is natural to use a for loop.
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~Example: Initializing arrays with
Input values

double[] myList = new double[10];
Scanner input = new Scanner(System.1in);

System.out.print("Enter " + mylList.length +“
values: ");

for (int i = 0; 1 < myList.length; i++)
myList[i] = input.nextDouble();
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~ Example: Initializing arrays with
random values

double[] myList = new double[10];
for (int 1 = @; i < myList.length; i++) {
myList[i] = Math.random() * 100;

}
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Example: Displaying arrays

for (int 1 = 9; i < myList.length; i++) {
System.out.print(myList[i] + “\t");

}
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Example: Summing all elements

double[] myList = new double[10];
//gadn gia tri cho tirng phan tu mang
//..

double total = O;

for (int i = @; i < myList.length; i++) {

total += myList[i];
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Example: Finding the largest
element

double[] myList = new double[10];
double max = myList[0];
for (int i = 1; i < myList.length; i++) {
if (myList[i] > max)
max = mylList[i];
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““Example: Finding the smallest

Index of the largest element

double[] myList = new double[10];
double max = myList[0];
int indexOfMax = 0;
for (int i = 1; i < myList.length; i++) {
if (myList[i] > max) {
max = mylList[i];

indexOfMax = 1;
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~“Example: Random shuffling

double[] myList = new double[10];
for (int 1 = 9; i < myList.length; i++) {
// Generate an index j randomly

int index = (int) (Math.random() *
myList. length);

// Swap myList[i] with myList[]]
double temp = myList[i];

myList[i] = myList[index];
myList[index] = temp;
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Example: Shifting elements

double[] myList = new double[10];

double temp = myList[@]; //Retain the first
element

// Shift elements left
for (int i = 1; i < myList.length; i++) {
myList[i - 1] = mylList[i];

¥

// Move the first element to fill in the
last position

myList[myList.length - 1] = temp;
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For-each Loops

You can traverse the array sequentially without using an
Index variable.

for (double u: myL.ist) {
System.out.printin(u);
}
“for each element u in myList do the following.”

the variable, u, must be declared the same type as the
elements in myList
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Copying Arrays

* You need to duplicate an array or a part of an array.
* You could attempt to use the assignment statement (=), as

follows:
list2 = listl;
Before the assignment After the assignment
Tist2 = Tistl; Tist2 = 1istl;
i Tistl
st ——= Contents RS Contents
of Tistl of 1istl
Tist? — = Tist?2
Contents Contents
of 1ist2 of T1st2
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‘ Copying Arrays

Assigning one array variable to another array variable
actually copies one reference to another and makes both
variables point to the same memory location.

There are three ways to copy arrays:
e Use a loop to copy individual elements one by one.
e Use the static method in the class.
e Use the method to copy arrays.
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Copying Arrays

int[] listl = {1, 2};

int[] list2 = listl.clone();

listl[@] = 7; listl[1l] = 8;

System.out.println("listl is " + listi[o] + ",
"4+ List1[1]);

System.out.println("list2 is " + Llist2[o] + ",
"+ List2[1]);
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Passing Arrays to Methods

public static void printArray(int[] array) {

for (int 1 = @; i < array.length; i++)
{
System.out.print(array[i] + " ");

}

You can invoke it by passing an array:
printArray(new int[]{3, 1, 2, 6, 4, 2});
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Pass-by-value

Java uses pass-by-value to pass arguments to a method.

There are important differences between passing the

values of variables of primitive data types and passing
arrays.

e For an argument of a primitive type, the argument’s value is
passed.

e For an argument of an array type: the value of the argument
IS a reference to an array; this reference value is passed to
the method.

« Semantically, it can be best described as pass-by-sharing.
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public class Test {
public static void main(String[] args) {
int x = 1; // X represents an int value

int[] v = new int[10]; // y represents an array of int values

methodE(x, y); // Invoke m with arguments x and y
System.out.println("x is " + x);
System.out.println("y[©] is " + y[@]);

public static void methodE(int number, int[] numbers) {
number = 1001; // Assign a new value to number
numbers[@] = 5555; // Assign a new value to numbers[0]

Java Basic - Arrays
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- Pass-by-value

Stack Heap

Space required for

method m f"’\
i . reference || =
int[] numbers = - Arrays are

. |
1Nt number: | t======== - : An array of stored in o
Space required for the Iy ten int heap.
main method I values 1s

int[] v referenceﬁ— L stored here

int X2 1l —=m=—====—1 I

The primitive type value in x Is passed to number, and the
reference value In y Is passed to numbers.
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| public class TestPassArray {

public static void main(String[] args) {
int[] a={1, 2 };
// Swap elements using the swap method
System.out.println("Before invoking swap");
System.out.println("array is {" + af6] + ", " + a[1] + "}");
swap(a[6], a[1]);

System.out.println("After invoking swap");
System.out.println("array is {" + af@] + ", " + a[1] + "}");
// Swap elements using the swapFirstTwoInArray method
System.out.println("Before invoking swapFirstTwoInArray");

System.out.println("array is {" + af[@] + ", " + a[1] + "}");

System.out.println("After invoking swapFirstTwoInArray");
System.out.println("array is {" + a[@] + ", " + a[1] + "}");
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/** Swap two variables */

public static void swap(int nl1l, int n2) {
int temp = nl;
nl = n2;
n2 = temp;

/** Swap the first two elements in the array */
public static void swapFirstTwoInArray(int[] array) {

int temp = array[0];

array[@] = array[1];

array[1] = temp;
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Stack

Space required for the
swap method

ng:2
nl:1

L

int[] a

Space required for the
ma1n method

reference

Heap

P e ——

r———————
LY

al0]:1
afl]:2

Stack

method

Space required for the
swapFirstTwolnArray

int[] array

reference

=

_',..ll""_

main method
int[] a

Space required for the

reference

oo o oo o e o o

[nvoke swap(int nl, int n2). The arrays are Invoke swapFirstTwoInArray(int[]

The primitive type values in
a[0] and a[1] are passed to the

swap method.

stored in a
heap.
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array). The reference value in a is passed
to the swapFi1rstTwoInArray method.
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Example

Distance Table (in miles)
Chicago Boston New York Atlanta Miami Dallas Houston
Chicago 0 083 787 714 1375 067 1087
Boston 083 0 214 1102 1763 1723 1842
New York 787 214 0 BER 1549 | 548 1627
Atlanta 714 1102 288 0 661 781 10
Miami 1375 1763 1549 661 0 1426 | 187
Dallas 967 1723 1548 781 1426 0 239
Houston 1087 1842 1627 810 1187 239 0
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/Dﬁing and Creating Two-Dimensional
Arrays

Declaring a two-dimensional array
elementType[][] arrayRefVar;
Example: int[][] matrix;

Create a two-dimensional array of 5-by-5 int values and
assign It to matrix

matrix = new int[5][5]; -

[1]
[2]
[3]
[4]

matrix = new int[5][5];

Java Basic - Arrays
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Dimensional Arrays

* To assign the value 7 to a specific
element at row 2 and column 1:

matrix[2][1] = 7;

Java Basic - Arrays

[01[1]L21[3]1[4]
0]
[1]
[2] 7
L3]
[4]

matrix[2][1] = 7;
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Dimensional Arrays

[OI[11[2]

* You can also use an array initializer
to declare, create, and initialize a
two-dimensional array:.

[0]
[1]
[2]
[3]

int[][] array = {
{1, 2, 3},

{4, 5, 6},

17, 8, 9},

{10, 11, 12}

-|-
A
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aring an
Dimensional Arrays

int[][] array = {

int[][] array = new int[4][3];

{1, 2, 3}, . array[0]1[0] = 1; array[0][1] _ 2; array[0][2] = 3;

{4, 5, 6}, Equivalent array[1][0] = 4; array[1][1] = 5; array[1][2] = 6;

{7, &, 9}, array[2][0] = 7; array[2][1] = 8; array[2][2] = 9;
}_‘[lﬂ', 11, 12} array[3]1[0] = 10; array[3]1[1] = 11; array[3]1[2] = 12;
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-Obtaining the Lengths of Two-
Dimensional Arrays

A two-dimensional array Is actually an array in which
each element is a one-dimensional array.

The length of an array  is the number of elements in the
array, which can be obtained using

, and are arrays.

o Thelr lengths: x[0].length, x[1].length, and Xx[x.length-
1].length
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, aining the Lengths of Two-

Dimensional Arrays

x"““nxi_ ;#f;fffr x[0][0]|x[0]J[1]|x[0][2]|x[0][3]]| x[0].Tlengthis4
x[0] -
x[1] x[1][0] |x[1][1]|x[1][2]|x[1]1[3]] x[1].lengthis4
x[2] —
x[2][0] |x[2][1]|x[2][2]|x[2]1[3]] x[2].7lengthis4
X.lengthis 3
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Ragged Arrays

» Each row In a two-dimensional array is itself an array.
* The rows can have different lengths =» ragged array.

int[][] triangleArray = { 112(314]5
{1, 2, 3, 4, 5},  —T—. f/
{2, 3, 4, 5},
{3, 4, 5}, — —[2[3]4]5
Ei ks ——"[3]4]5
1 -
415
“--...____HE
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“Ragged A

rrays

Create a ragged array if you don’t know the values in a
ragged array, but know the sizes:

triangleArray|
triangleArray|
triangleArray|

triangleArray|

N w N R

int[][] triangleArray =
triangleArray[0]

new
new
new
new
new

new
int[
int[
int|
int|
int|

[ ]
dJ
[ ]
dJ
dJ

ds

= N W b WU

°
49

int[5][1];

Assign values to the array

triangleArray[0][3]
triangleArray[4][9]
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~Initializing arrays wi
values

int[][] matrix = new int[10][10];
Scanner input = new Scanner(System.in);
System.out.println("Enter " + matrix.length +
+ matrix[0].length +
for (int row = 0; row < matrix.length; row++) {
for (int column = @; column < matrix[row].length; column++) {
matrix[row][column] = input.nextInt();

n

rows and "

columns: ");
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“Initializing arrays with random
values

int[][] matrix = new int[10][10];
Scanner input = new Scanner(System.in);
System.out.println("Enter " + matrix.length +
+ matrix[0].length +
for (int row = @; row < matrix.length; row++) {
for (int column = @; column < matrix[row].length; column++) {
matrix[row][column] = (int)(Math.random() * 100);

n

rows and "

columns: ");
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/ Printing arrays

for (int row = ©; row < matrix.length; row++) {
for (int column = @; column < matrix[row].length; column++) {
System.out.print(matrix[row][column] + " ");

}
System.out.println();
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Summing all elements

int total = 0;
for (int row = @; row < matrix.length; row++) {
for (int column = @; column < matrix[row].length; column++) {
total += matrix[row][column];
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Summing elements by column

for (int column = O; column < matrix[@].length; column++) {
int total = 0;
for (int row = 0@; row < matrix.length; row++) {
total += matrix[row][column];

¥

System.out.println("Sum for column

n n * n

+ column + 1S
+ total);
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Which row has

int maxRow = O;
int indexOfMaxRow = 0;
// Get sum of the first row in maxRow
for (int column = @; column < matrix[@].length; column++) {
maxRow += matrix[@][column];
}
for (int row = 1; row < matrix.length; row++) {
int totalOfThisRow = 0;
for (int column = 0; column < matrix[row].length; column++)
totalOfThisRow += matrix[row][column];
if (totalOfThisRow > maxRow) {
maxRow = totalOfThisRow;
indexOfMaxRow = row;

}

System.out.println("Row " +indexOfMaxRow + " has the maximum sum of “ +maxRow);
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Exercises: Array

Bai 1: Cho n s6 nguyén
o Tim vi tri va gid tri phan tr 16n nhat ctia day.
o Tim vi tri va gid tri phan tr nhd nhat ctia day.
o Tinh tong cac phan tir cta day.
Bai 2: Cho n so nguyén. Tim xem phan tir 16n nhat
xuat hién trong day may lan.
Bai 3: Nhap vao n s6 nguyén
e Bém s6 phan am, duong, bang 0 ctia day.
e X&c dinh s6 Am 16n nhat va s6 duong nhd nhat.
o Cho biét | tong &m| c6 bang tong duong khong.
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Exercises: Array (2)

Bai 4: Cho n s6. Pao thir tu ctia ddy theo nguyén tac
sau: A[0] doi cho véi A[n-1], A[1] d6i cho véi A[n-2],
.. In két qua ra man hinh.
Bai 5: Cho n sb va so X.
o X&c dinh xem s6 X c6 xuat hién trong ddy khong?
e Cho biét s6 X xuat hién trong day bao nhiéu 1an va tai c4c vi
tri nao?
o Loai bo khéi day tat ca cac phan tir bang X. In ca 2 day ra
man hinh.
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Exercises: Array (3)

Bai 6: Cho mét ddy gom n so.
o Kiém tra xem day c6 ting dan hay khong.
o Sap xép day theo tht tu ting dan. In day két qua ra man
hinh.
Bai 7: Cho mét ddy gom n so.
e Kiém tra xem day c6 d6i xtng hay khéng. Vi du day sau la
doixing:4 2737 2 4
o Kiém tra xem day c6 dan dau hay khong. Vi du day sau la
dandau:2 -1 7 -3 4 -5 6
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Exercises: Array (4)

Bai 8: Cho ma tran cac s6 nguyén kich thudc m x n:

o In ra phan tir 16n nhat va nho nhat cia ma tran.

e Tinh tong cac phan tir ciia ma tran.
Bai 9: Cho ma tran vubng A cap n gdm Cac s6 nguyeén.
Tinh tong tirg dong ctia ma tran va tim dong co tong
16n nhat.
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Exercises: Array (5)

Bai 10: Cho ma tran vudng cap n gom Cac so6 nguyén.

o Kiém tra ma tran c6 1a ma tran tam giac trén khéng? (Ma
tran tam giac trén thoa: it nhat mot phan tir phia trén duong
cheo chinh khac 0, va toan b cac phan tir dudi dudng cheo
chinh bang 0).

e Kiém tra ma tran c6 d6i xtmg qua duong chéo chinh hay
khong.

e Kiém tra ma tran c6 ddi xtmg qua tm hay khéng.
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