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Arrays

“Whoa!”

~Neo, The Matry,

class Average {
public static void main(String[] args) {

double x = 4.2;

double y = 5.9;

System.out.println(“The average of “ + x + “ and “ + y + " is: "
average (x, y));

double z = 2.1;

System.out.println("The average of ™ + x + "
b ™ + average(x, y, z));

+

, N +y+Nandt+z+
is:

public static double average(double numl, double num2) {
return (numl + num2) / 2;

public static double average (double numl, double num2,

double num3) {
return (numl + num2 + num3) / 3;
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public static double classAverage (double studentl, double student?, double student3, double stuc

dentd,
ouble student5, double studenté, double student7, double student8, double studentd, double studentl0,
double studentli, double studentiz, double student13, double studentld, double studentl5, doubl
studentl6, double studentl7, double studentl, double studentl9, double student20, double student2l,
double student22, double student23, double student24, double student25, double student26, double
student27, doublé student28, student29, & student3o, 1¢ student3l, double student32
ouble stiudent33, double stident3d, double stident3s, le student3s, double student3’, 1o
student38, double student39, double studentd0, double studentdl, double studentd2, double studentd3,
double studentdd, double studentdS, double stidentds, double studentd?, do tidentds, double
studentdd, students0, doublé student51, 1é students2, doublé student53, double studentSd
ouble studentss, double studentss, double stident57, e studentss, double nts9, double
student60, double student6l, double student62, double student63, double student6d, double studentsS,
double student66, double student67, double student6s, double student6d, double student70, double
student7l, doublé student72, double student73, doublé student7d, double student7s, doublé student76
uble student77, double student78, double student79, double student80, double student8l, doul
studen © student83, double studen 1¢ studentss, double student86, double student87,
ouble student88, double student8,

84, doub:
ble stident90, double studentdl, double student92, double
ublé studentd6, doublé student97, doublé student9s,
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+ student? + student8 +
studentd + student10 dent:

+ studentll + studentl2 + studentl3 + studentld + studentl5 + studentl6 +

lent17 + 18 + studentl9 + student20 + 1+ student22 + student23 + student2d +
student25 + student26 + student27 + student28 + student29 + student3) + student3l + student32 +
student33 + student3d + student35 + student36 + student3] + student38 + student39 + studentdd +
studentdl + studentd2 + studentd3 + studentdd + studentd5 + studentd6 + studentd? + studentds +
studentd9 + student50 + student5l + student52 + student53 + student5d + studentS5 + student56 +
Student5? + student58 + student59 + student60 + student6l + student62 + student63 + student6d +
Student65 + student66 + student67 + student68 + student69 + student70 + student7l + student?2 +
student73 + student74 + student75 + student76 + student?? + student78 + student79 + student8O +
student8l + student82 + student83 + student84 + student8S + student86 + student87 + student88 +
5tudent89 + student90 + student9l + studentd2 + student93 + student9d + studentds + student96 +
Studentd? + student98 + student9d + studentl00) / 1007

)




Name: student2
Type: double

double studentl =
double student2 =
double student3 =
double studentd =

Type: double[] object

double[] students = {87.3, 91.2,

82.
68.

Name: student1
Type: double

Name: student3
Type: double

Name: student4
e: double

students

82.7, 68.4};
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Type: reference to double[]
double[] students =

{87.3, 91.2, 82.7, 6€8.4};

Or:

double[] grades;
grades = new double[4];

grades[0] = 87.3;
grades[1l] = 91.2;
grades[2] = 82.7;
grades[3] = 68.4;

Type: double[] object

Initializing

students

grades




class Average (
public static void main(String[] args) {
double[] xy = new double[2];
xy[0] = 4.2;
xy[1] = 4.
System.out.println(“The average of * + xy[0] +  and * + xy[1] + * is: “ + average(xy));
double[] xyz = (xy[0], xy[1], 2.1};
System.out.println(“The average of * + xyz[0] + *, *
+ xyz[1] + * and * + xyz[2] + ° is: °
+ average (xyz)) ;

)

public static double average (double[] numbers) {
if (numbers == null) {
throw new IllegalArgumentException();

¥ numbers
if (numbers.length == 0) {
return 0

double sum = 0;
for (int currCell = 0; currCell < numbers.length; ++currCell) {
sum += numbers [currCell] ;

return sum / numbers.length;
)
)
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Foreach

0 A nicer way of iteration. Instead of:
double[] vec = new double[50];
for (int i = 0; i < vec.length; ++i) {
System.out.println (“i=" + i);
}
0 Use this, it's the same, but looks better and less error-
prone:
for (int i : vec) {
System.out.println (“i=" + i);

Class Arrays

0 Arrays of classes
0 Initializing the array does not initialize its cells!

Turtle[] bale = new Turtle[3];
bale[0] = new Turtle();

bale[0] .tailDown () ; NullPointerException !!




Multi Dimensional Arrays

(double)] vector; o § m [ono1 f oy m q Immm
[double[]](] matrix; m ‘
[double[] (][] cube; d o

4 Declaring;

|double[1[J[J[1[I[1[1[].|[] omniDimensionalArray;
int[][] board = new int[10][10];
for (int i = 1; i <= 10; ++i) {

for (int j 3
board[i][§] = i*3;

10; ++3) {

Where is the bug?

What 2 approaches can fix it?
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Multi Dimensional Arrays - Exercise

0 Define a class TravelLengths which provides information services
about distances between cities.
o0 APIL:

public Travellengths (String[] cityNames, int[][]distances);
public int getDistance(String from, String to);

0 Sample use:
String[] cities = {"Tel Aviv", "Netanya", "Haifa"};
int[][] distances = {{0, 30, 85}, {30, 0, 55}, {85, 55, 0}};
Travellengths t = new Travellengths(cities, distances);
System.out.println("The distance from Haifa to Tel Aviv is "4
t.getDistance ("Haifa", "Tel Aviv") + " km"); Tel Aviv Netanya Haifa

Tel Aviv

Netanya
Haifa

v, 7DC

Multi Dimensional Arrays - Solution

public class Travellengths {

private String[] cityNames;

private int[][] distances;

public Travellengths(String[] cityNames, int[][]distances) {
this.cityNames = cityNames; // should we copy the array?
this.distances = distances; // should we copy the array?
// array copying is described next

}

public int getDistance (String from, String to) {
// search for the desired cities
int fromIndex =
int toIndex = 0;
while (!cityNames[fromIndex++].equals(from));
while (!cityNames[toIndex++].equals(to));
return distances[fromIndex - 1][toIndex - 1];




C%inng Arrays - Encapsulation
0 en we have a reference as a private member:

SomeClass object

[ privateVar

OtherClass object

)

}
0 The caller keeps a reference to our private,
class Otherclass (

private static void foo() {
t = new SomeType ("I have $10 in the bank");
SomeClass c = new SomeClass (t) ;
t.setBalance (1000000 ;

t

SomeType object
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Copying Arrays - Encapsulation

0 To solve this, we create our own copy:
class SomeClass ( SomeClass object
private SomeType privateVar;
public SomeClass (SomeType other) (
// using copy-constructor
privateVar = new SomeType (other) ;
7/ using clone() method:
privateVar = other.clone();
// using assignments:
privateVar = new SomeType () ;
privateVar. sethame (other.getNane () ;
privatevar. setBalance (other.getBalance ()) ;

]

i
© How do we do that with arrays?

700

Copying Arrays

Every array has a
clone() method!

o Either:

private inc(] privatevar
< Someclass (int(] other) (

// using System.arrayCopy
privatevar = new int[other.lengthl;
System.arrayCopy (other, 0, this.privateVar, & = lengtn];

1/ using clone() m

privatevar = othef.clone (17}

1/ using assignments

privatevar = new int[other.length];

for (int currindex = 0; currindex < privatevar.length; +tcurrindex) {
privatevar [currTndex] = other(currindex]:

)
)

)
2 How do we do that with multi-dimensional arrays?




Copying Multi-Dimensional Arrays

publié cl¥ss Trave.
private String[] cityNames;
private int[][] distances;

1/ ei of the following
public Travellengths (String(] cityNames, int[][]distances) (
this.cityNames = new String[cityNames.length];

this.distances = new int[distances.length] [distances[0].length];
for (int currbistance = 0; i < dist length; i i
.0,

, 0, dist length) ;

)

or:
public Travellengths (String[] cityNames, int[][ldistances) {
this.cityNames = cityNames.clone() ;
this.distances = distances.clone();
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Multi Dimensional Arrays - Exercising

How to solve:
Write the skeleton (called “a stub”)

1. Allthe needed method definitions
2 Documentation
3. Trivial implementation:

) throw new )i
Write a test Main method (called “a driver”)
Decide on data structures:

1 Add as instance variables

2. Add getters/setters where needed
Write the solution as pseudo-code comments
Divide to methods where needed
Implement, test and fix. And test and fix and test (and fix, and test). Then fix.
Test.

/1<
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Arrays

Next: <pois
ext: Styling anq best Practices




Styling rules
0 General form:

Type[] name = new Type [number] ;
Type[] name = {initvall, initval2, .., initvaln};

0 Arrays should be declared with the brackets next to the type:

int[] vec = new int[8];
(and not int vec[] = new int(8];)

ooy Karitor, 7DC Horylign

04-Nov-10

Styling rules, foreach

0 General form:

for (type var : collection) {
// code
}

o Note the blank spaces.

Best practices

0 Until the size is known, initialize arrays with null.

int[] vec = new int[5];
Turtle turtleMatrix = null;

// some code

turtleMatrix = new Turtle[numOfTurtles];
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Best practices

0 Prefer foreach OVer for whenever possible.

0 Prefer generic collections over non-generics.




