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Arrays vs. ArrayLists

A Brief Introduction to Generics
Autoboxing and Unboxing

Iterators
Summary
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ArrayList to the rescue! @sotithampton

» 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

University of
Problems with Arrays @sauthampton

» 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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Arrays vs. ArrayLists (1/2) Dsotihcrmpton
Arrays Arraylists
»> They don’t change size » Changes size as you add
elements
> |t's a pain adding new elements if you » ArrayList has an add ()
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) Dscitharipton Advantages of ArrayLists Dscuihampton

» Arrays are useful for simple small tasks

Arrays Declaration ArrayLists
y / N » ArrayLists are better for more complex tasks

. » They grow and shrink when you add and remove things
Insertion (arrays are fixed size)
» They have many useful methods ...

» Check out the API:

> Application Programming Interface
\ //docs.oracle.com/en/java/javase/17/docs/api/
Removal

> type “java api” into google

'J
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ArrayList - Method Summary @scuthampton Example 1 (1/2) @southampton

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)?

e, and tondex,exclusive

What number will be printed by the final statement?
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Example 1 (2/2) outhampton
ArrayList numArrayList = 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 (2/2) @solithampton
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));

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

> After the loop, the value at index 4 is 6.

University of
Example 2 (1/2) B salithampton
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)?

What number will be printed by the final statement?
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Example 3 (1/2) Bsalithermpton

ArrayList numArrayList = hew 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)?

What number will be printed by the second loop?
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Example 3 (2/2) Southampton
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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A Brief Introduction to Generics
Autoboxing and Unboxing
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Self-Checked Bsouthampton

ArrayList

Blackboard Tests for ArrayList
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Spot the Problem ...

B

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

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

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

for (int i = 0; i < kennel.sw_

|
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Solving the Problem ... (1/2) Dscuthampton

ArrayList kennel = new ArrayList();

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

for(int i = 0; i < kennel.size();

i++) {

Solving the Problem ... (2/2)
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A Note About Primitives Dsotifrmpton

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

.

int total 0;

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

}

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

kennel.add (hew 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 Dsolifrmpton

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

int total

]
o

for (int i i < numStore.size

System.out.println ("Total " + total);
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Self-Checked Bsouthampton

Genericity

Blackboard Tests for Genericity

Outline Bsouhampton

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

Back at the Kennel ...
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ArrayList<Dog> kennel = New ArrayList<Dog
kennel.add (new Dog("Rover"));

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

| Iterator<Dog> it = kennel.iterator();
R,
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Why are lterators a useful pattern?

ArrayList<Dog> kennel = new ArrayList<Dog

kennel.add (hew Dog("Rover"));

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

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

IH
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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)?

What number will be printed by the second loop?

29/36

University of
@Southampton

University of
@Southampton

Why are lterators a useful pattern?
public void makeThemBark (JIterator<Dogs it) {

while (it.hasNext ()) {
it.next () .bark();
}

T.S. Hoang
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Example 4 (2/2)

ArrayList numArrayList = new ArrayList();

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

Iterator it = numArraylList.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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lterators
Blackboard Tests for lterators
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Summary outhampton

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

» A Brief Introduction to Generics
» Autoboxing and unboxing

» lterator objects
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YOUR QUESTIONS
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