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Recap @Southumpton

> Looping
» while
» do ... while
» for loop
» for each loop

> Arrays

> |terating through arrays using for each loop
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Objectives @scuthampton

» Arrays vs. ArrayLists
> Declaration
» Insertion
> Access
» Removal

» A Brief Introduction to Generics
» Autoboxing and unboxing

> lterator objects

Readings
» Chapter 4.10 of Barnes and Kolling [2016]
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Outline

Arrays vs. ArrayLists

A Brief Introduction to Generics
Autoboxing and Unboxing

lterators

Summary
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University of
Problems with Arrays @scuthampton
» They don’t change size

» It’s a pain adding new elements
if you don’t know how many are there already

» You have to use indexes

> ArrayIndexOutOfBoundsException
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University of
ArrayList to the rescue! @scuthampton
» Arrays are built into the Java language (a bit like primitives)

» But Java also have a library of helpful classes
that you can use for for free

» These are not part of the language,
but are included with every JVM

> ArrayList is one of these library classes
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Arrays vs. ArrayLists (1/2) @southampton

Arrays ArrayLists
» They don’t change size » Changes size as you add
elements
> It's a pain adding new elements if you » ArrayList has anadd()
don’t know how many are there already method and takes care of its
size itself
» You have to use indexes > You can use indexes if you want

(but don’t have to)

» ArrayIndexOutOfBoundsException » Still thrown by ArrayList. Hey,
it's a fact of life, okay?
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Arrays vs. ArrayLists (2/2) @scuthampton

Arrays / Declaration Wu sts

Removal
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Advantages of ArrayLists @ southampton

» Arrays are useful for simple small tasks

» ArraylLists are better for more complex tasks

» They grow and shrink when you add and remove things
(arrays are fixed size)

» They have many useful methods ...

» Check out the API:
» Application Programming Interface

> https:
//docs.oracle.com/en/java/javase/17/docs/api/

> type “java api” into google
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ArrayList - Method Summary

Modifier and Type.
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Description
Jement at the specifed position in thislst.

‘Apponds tho spocified clomont o tho ond of tis lst
Insorts all of the clomonts i the sporified callotion into this list, starting at the spoified position

és allof this it in the ordor that they aro roturned by the spocified colletion's orator.

Romoves al of the elemonts from this st
Roturns a shallow copy of this ArrayList instance.

Roturns true if this list contains the specifid element,

Increases the capcity o tis ArrayLL i v hold
Performs thegiven acton for each clament ofthe Tterable unt ll elements have been processed or the acton tbrows an exceptian
Returns the element at the specified posiion inthis s

Retums the index of th frs occurrence of the specified element n this s, or- i this st does not contain the lement.

Retums true i this list contain no elements,

itaratar aver the slr m

this lis,or -1 3¢ th

Roturns the index of th

Roturns & list iterator over the elements in this st (n proper sequence).

i tho lis.

Bomoves tho alomont at tho spocifid position n this it

R h from this lst, i is prosent.

Romoves from this st all o it elements that re contained in the specified collecton,
‘Removes al of the elements of this collecton that satsf the given predicate

List all of the elements whose benween frontndex, nclusive, and toTndex, exclusive,

Retains only

positon in this slement.

Returns the number of slements in this st
(Greates  lae-binding and foilfast SpLiterator over the alements in this lst.

Returns & view ofthe i inclusive, and tolndes, exch
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Example 1 (1/2)

ArrayList numArrayList = new ArrayList();

for (int i = 0; i < 9; i++){
numArrayList.add (i) ;

}
System.out.println("Value at 4 is " +

numArrayList.get (4));

Vevox (140-996-816)7

What number will be printed by the final statement?
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@sUnivteﬁityof &
Example 1 (2/2) outhampton
ArrayList numArraylList = New ArrayList();

for (int i = 0; i < 9; i++){
numArrayList.add (i) ;
}

System.out.println("Value at 4 is " +
numArrayList.get (4));

Answer

» The loop creates an ArrayList of numbers 0, 1, ..., 8.

> After the loop, the value at index 4 is 4.
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Example 2 (1/2)

ArrayList numArrayList = new ArrayList();

for (int i = 0; i < 9; i++){
numArrayList.add (10 - i);

}
System.out.println("Value at 4 is " +

numArrayList.get (4));

Vevox (140-996-816)7

What number will be printed by the final statement?
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University of
Example 2 (2/2) @Southumpton
ArrayList numArrayList = hew ArrayList();

for (int i = 0; i < 9; i++){
numArrayList.add (10 - i);
}

System.out.println("Value at 4 is " +
numArrayList.get (4));

Answer

» The loop creates an ArrayList of numbers 10, 9, ..., 2.

> After the loop, the value at index 4 is 6.
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Example 3 (1/2)

ArrayList numArrayList = new ArrayList();

for (int i = 0; i < 9; i++){
numArrayList.add (10 - i);
}

for (int i = 8; i >= 0; i--){

System.out.println("Value is " +
numArrayList.get (1));

}
Vevox (140-996-816)7?

What number will be printed by the second loop?
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Example 3 (2/2) @Southumpton
ArrayList numArrayList = new ArrayList();

for (int i = 0; i < 9; i++){
numArrayList.add (10 - i);
}

for (int i = 8; i >= 0; i-—-){
System.out.println("Value is " +

numArrayList.get (i));
}

Answer
» The loop creates an ArrayList of numbers 10, 9, ..., 2.
» The second loop traverses in the reverse order.

» Hence it produces the sequence 2, 3, ..., 10.
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Self-Checked @ southampton

ArrayList

Blackboard Tests for ArrayList
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https://blackboard.soton.ac.uk/webapps/blackboard/content/launchAssessment.jsp?course_id=_221896_1&content_id=_6397187_1&mode=view

Outline @Sgﬂ?ﬁgmpton

A Brief Introduction to Generics
Autoboxing and Unboxing
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Spot the Problem ...

kennel.add (new Dog("Rover"));
kennel.add (new Dog("Fido"));
kennel.add (new Dog("Patch"));

for(int i = 0; i < kennel.siz
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Solving the Problem ... (1/2) @scuthampton

ArrayList kennel = new ArrayList();

kennel.add (new Dog("Rover"));
kennel.add (new Dog ("Fido"));
kennel.add (new Dog("Patch"));
kennel.add (new Cat ("Mr Tiddles"));

for(int i = 0; i < kennel.size(); i++) {
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Solving the Problem ... (2/2) _

kennel.add (new Dog("Rover"));
kennel.add (new Dog("Fido"));
kennel.add (new Dog("Patch"));

for(int i = 0; i < kennel.size(); i++)
kennel .get (i) .bark();
}
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A Note About Primitives @southampton

ArrayList<Integer> numStore;
numStore = NeW ArrayList<Integer>();

B

int total = 0;
for(int i = 0; i < numStore.size(); i++) { /

}

System.out.println("Total is " + total);

T.S. Hoang 23/36



A Note About Primitives @southampton

ArrayList<Integer> numStore;
numStore = NeW ArrayList<Integer>();

int total

[}
o
~

for(int i = i < numStore.size

" + total);

System.out.println("Total
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Self-Checked @ southampton

Genericity

Blackboard Tests for Genericity
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https://blackboard.soton.ac.uk/webapps/blackboard/content/launchAssessment.jsp?course_id=_221896_1&content_id=_6397188_1&mode=view

Outline @Sgﬂ?ﬁgmpton

lterators
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Design Patterns @southampton

» In Programming a neat and elegant way of solving a problem is
sometimes called a design pattern

» The Java API uses a number of well-known design patterns

» Including the use of iterators to help you iterate over a collection
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Back at the Kennel . .. Bsauthompton

ArrayList<Dog> kennel = new ArrayList<Dog:

kennel.add (new Dog("Rover"));
kennel.add (new Dog("Fido"));
kennel.add (new Dog("Patch"));
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Why are lterators a useful pattern?

ArrayList<Dog> kennel = new ArrayList<Dog:

kennel.add (new Dog("Rover"));
kennel.add (new Dog("Fido"));
kennel.add (new Dog("Patch"));
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Why are lterators a useful pattern? Dscuthampton
public void makeThemBark (JIESEaEOE<DOGIIIE) {

while (it.hasNext()) {
it‘neXt()-bark(); _
}
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Example 4 (1/2)

ArrayList numArrayList = new ArrayList();

for (int i = 0; i < 9; i++){
numArrayList.add (10 - i);
}

Iterator it = numArraylist.iterator();

while (it.hasNext()) {
System.out.println("Value is " + it.next());

}
Vevox (140-996-816)7?

What number will be printed by the second loop?
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Example 4 (2/2) @Southumpton
ArrayList numArrayList = new ArrayList();

for (int i = 0; i < 9; i++){
numArrayList.add (10 - i);
}

Iterator it = numArraylist.iterator();
while (it.hasNext()) {

System.out.println("Value is " + it.next());

}

Answer
» The loop creates an ArrayList of numbers 10, 9, ..., 2.
» The second loop traverses in the array from the beginning.

» Hence it produces the sequence 10, 9, ..., 2.
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Iterators

Blackboard Tests for lterators
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https://blackboard.soton.ac.uk/webapps/blackboard/content/launchAssessment.jsp?course_id=_221896_1&content_id=_6397189_1&mode=view
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Summary
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Summary

> Arrays vs. ArrayLists
» Declaration
> Insertion
> Access
» Removal

» A Brief Introduction to Generics
» Autoboxing and unboxing

> lterator objects

@s

University of

outhampton

T.S. Hoang

35/36



YOUR QUESTIONS



References | @ southampton

» David J. Barnes and Michael Kélling. Objects First with Java: A
Practical Introduction using Blued.
Pearson, sixth edition edition, 2016 (Chapter 4.10)
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