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Recap Southampton

School of Electronics

> Looping and Computer Science
» while
> do ... while
» for loop
» for each loop

> Arrays

» lterating through arrays using for each loop
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Objectives Southampton
School of Electronics

> Arrays vs. ArrayLists and Computer Science
> Declaration
> Insertion
> Access
» Removal

» A Brief Introduction to Generics
» Autoboxing and unboxing

> |terator objects

Readings
» Chapter 4.10 of Barnes and Kélling [2016]
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Outline
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A Brief Introduction to Generics
Autoboxing and Unboxing

lterators

Summary
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Problems with Arrays Southampton
School of Electronics

» They don’t change size and Computer Science

» 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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ArrayList to the rescue! Southampton

School of Electronics

> Arrays are built into the Java language (a bit like primitiveg}d ComputerScience

» 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

School of Electronics
and Computer Science

Arrays ArrayLists
» They don’t change size » Changes size as you add
elements
> It'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) Southampton

School of Electronics
and Computer Science

Arrays ArrayLists

/ Declaration \

nserion _SeeALLe = o AerenAss 05

Access

\ Removal

'J
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Advantages of ArrayLists Southampton

. School of Electroni;s
» Arrays are useful for simple small tasks and Computer Science

» ArrayLists 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/11l/docs/api/

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

Modifier and Type.
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addint index, € elenent)

add(E €)
addALL(int index, Collections? extends € c)

BdeALL (Collection<? extends E> c)

clear()
clonel)

contains(Object o)

ensureCapacity(int minCapacity)

forEach(Consumer<? super B> action)
getint index)

indexof(Object o)

isapty()

iterator()

Lastndexof (Gbject o)

Ustrerstor()

Ustrterstor(int index)

renovefint index)

renove Obiect o)

removeALL (Cotlection<?> )
removelf(Predicate<? super E» filter)
renoveRange(int fronIndex, int talndex)
retainkll (Cotlection<?> )

setlint index, € elenent)

sizel)

spliterator()

sublist(int fronndes, int toTndex)
toArray()

toArray(T(] &)

triatosize()

School of Electronics
Description o r Science
Joment at th spciid postion i his st

Appencs the specifed element o the end of this st
msertsal of the elemonts in the spocife collection nto this s, starting af the specifiod positon

‘Appends llof the slemenis in the specified collection Lo the end of this st in the order that they aro roturned by the specified colloction's Iterator.
Romoves all of the elements from this .

Returns 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 the given action for each element of the Tterabe untilal elaments have been processed or the acton throws an exception
Returns the element at the specified posiion inthis s

Returns the index of the first occurrence ofthe specified lement nths st or - ifthis ls does not contain the element.

Retums true i this list contain no elements,

aer the sl m

Roturns the index of th this st or L i thi the slement.

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

Roturns s elements in this ) sarting at the specified position in the lst.
Bomoves tho alomont at tho spocifid position n this it
— 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

Removes from this lst &l o the clements whose ndex i betwoen fronindex, inclusive, and tolndex, exclusiv.

Retains only

position in this st with th A clement

Returns the number of slements in this st

(Greates  lae-binding and foilfast SpLiterator over the alements in this lst.

Returns po inclusive, and tolndes, exch

ofthe s
e

Trims tho capacity of this ArrayL st instanca to bo tho ist's curront size.
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Example 1 (1/2) Southampton

School of Electronics

ArrayList numArrayList = new ArrayList (); and Gomputer Scierice

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

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

Vevox

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

School of Electronics

ArrayList numArrayList = new ArrayList(); R

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) Southampton

School of Electronics

ArrayList numArrayList = new ArrayList (); and Gomputer Scierice

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

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

Vevox

What number will be printed by the final statement?
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Example 2 (2/2) Southampton

School of Electronics

ArrayList numArrayList = new ArrayList(); R

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) Southampton

School of Electronics

ArrayList numArrayList = new ArrayList(); R
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

What number will be printed by the second loop?
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Example 3 (2/2) Southampton

School of Electronics
and Computer Science

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)) ;

}

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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Outline Southampton

School of Electronics
and Computer Science

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 (hnew Doi("Patch"));

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

}
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Solving the Problem ... (1/2) Southampton

hool of Electroni

ArrayList kennel = nNew 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 (hnew Doi("Patch"));

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

School of Electronics

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

BTl

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

}

System.out.println("Total is " + total);
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A Note About Primitives Southampton

School of Electronics

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

int total = 0;

for(int i = 0; i < numStore.size

" + total);

System.out.println("Total
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Outline Southampton

School of Electronics
and Computer Science

lterators
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UNIVERSITY OF

Design Patterns Southampton

School of Electronics

» In Programming a neat and elegant way of solving a problefgopguter Science
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 ... Southampton

School of Electronics

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 Iterators a useful pattern? Southampton

School of Electronics

ArrayList<Dog> kennel = new ArrayList<Dog:

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

IH
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Why are Iterators a useful pattern? Southampton

School of Electronics
and Computer Science

public void makeThemBark (JEESEaEOr<DOGIIIE) {

while (it.hasNext ()) {
it‘neXt()‘bark(); _
}
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Example 3 (1/2) Southampton

School of Electronics

ArrayList numArrayList = new ArrayList(); R

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

What number will be printed by the second loop?
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Example 3 (2/2) Southampton

School of Electronics
and Computer Science

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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Outline Southampton

School of Electronics
and Computer Science

Summary
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Summary Southampton

School of Electronics

> Arrays vs. ArrayLists and Computer Science
> Declaration
> Insertion
> Access
» Removal

» A Brief Introduction to Generics
» Autoboxing and unboxing

> lterator objects
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References | Southampton

School of Electronics
and Computer Science

» 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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