Building Java Programs

Chapter 15
Arraylinthist

reading: 15.1







Lists

o list: a collection of elements with 0-based indexes
elements can be added to the front, back, or elsewhere
a list has a size (number of elements that have been added)
This is just a high level idea, haven’t said how to do it in Java
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e Suppose we had the following method:

// Returns count of plural words in the given 1list.
public static 1nt removePlural (ArrayList<String> list) {

tor (ink 4 = 07 0 o Fagtosize () abr)
String st = listoget (1)
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list.remove (i) ;

}
}

* What would the output be after the method call?

ArravlieEaShrang> sk o g s e e e e
removePlural (1list) ;
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Recall: classes and objects

» class: A program entity that represents:
A complete program or module, or
A template for a type of objects.

(ArrayList is a class that defines a type.)

 object: An entity that combines state and behavior.

object-oriented programming (OOP): Programs that
perform their behavior as interactions between objects.

abstraction: Separation between concepts and details.
Objects provide abstraction in programming.




public class BankAccount |
private String name;
private 1nt 1id;
private double balance;

publayc: BankAccount (Skrang riamejy
this.name = name;
this.1d = 1id;
this.balance = 0.0;

}

Elements of a class
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this.balance += amount;
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Client — ArraylLis

ArrayList<String> list:

[\\aII, \\bII’ “C"]




Implementer - ArraylList

String[] elementData:

["a”, "b”, “c”, null, null, null, null, null, null]
Int size:

3
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rayList implementation

e What is an ArrayList's behavior?
add, remove, indexOf, etc

e What is an ArrayList's state?

Many elements of the same type
For example, unfilled array

index 0 Vi 2 Sowiidh b g e ioR gy

value | 17 | 93208 | 2053278 |10 | 3 | 0 | 0 | .. | O | O

size 5
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ArrayIntList implementation

e Simpler than ArrayList<E>

No generics (only stores ints)

Fewer methods: add (value), add (index, value),
get (Index), set (index, value), size(), isEmpty (),
remove (Index), indexOf (value), contains (value),
Lo hiainie )

* Fields?
s 1
int to keep track of the number of elements added

The default capacity (array length) will be 10
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; Implementing add

* How do we add to the end of a list?

public void add(int value) { // just put the element
lastsivel = wvalue: // in the last slot,
size++; // and increase the size

value| 3 | 8 | 9 | 7 5 |12
size 6

ok adle (A2

value| 3 | 8 | 9 | 7 5 112 | 42
Size 7
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e Suppose we had the following method:
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caddith):
.add (4) ;

new ArrayIntList():;
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e What is the state of the lists after these calls?
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- Printing an ArrayIntList

* Let's add a method that allows clients to print a list's
elements.

You may be tempted to write a print method:

// client code
PeamsnE atE el i el e e G e SR e B e (s

iachmadieseatiabie A e

-« Why is this a bad idea? What would be better?
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The toString method

» Tells Java how to convert an object into a string

ArrayIntlList list = new ArrayIntList();
System.out printin@llosr as b dasty s
e e N T P o

e Syntax:
public String tosStramgi) o
code that returns a suitable String;

* Every class has a tostring, even if it isn't in your code.
The default is the class's name and a hex (base-16) number:
ArrayIntList@9e8c34
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toString solution

// Returns a String representation of the list.
public String EoString() ¢

1f (size —— 0) |
return ]

}ioeidlige o
String resuly = U0 foclementBatal0];
for (int 1 = 1> 7 « oo by

result += ", " + elementDatali];

}
el e il e

return result;
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