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e Sara Stymne

* Kontakt
— sara.stymne@lingfil.uu.se
— Rum 9-2040

* Om mig
— Postdoc Uppsala, sedan hosten 2012
— Doktor, LinkGpings universitet, 2012
— Forskar om maskinoversattning
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* Introduktion till kursen
— Kursplan och planering

* Repetition / avstadmning

* Objektorientering
— Klasser
— Arv
— Polymorfism




Kursplan, larandemal
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Efter avslutad kurs skall studenten for att
fortjana betyget Godkand minst kunna
redogora for foljande begrepp och skriva
fungerande Javaprogram som exemplifierar

och drar nytta av dem:




Kursplan, larandemal
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Objektorientering: arv, polymorfism,
abstrakta klasser, granssnitt

Paket och synlighet
Hashtabeller och mappningar
Stackar, koer och lankade listor
Sokning och sortering
Matchning med regulara uttryck
Andliga automater

Undantag



Kursinnehall
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* Tva teoretiska huvuddelar:
— Objektorientering
— Datastrukturer och algoritmer

* Som aven ska kunna appliceras praktiskt
— Implementera sjalva
— Anvanda och forsta Javas implementationer




Examination — kursmal
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Tentamen: Alla larandemal — framforallt teori

Laborationer: - framforallt praktik
0. Objektorientering, synlighet
1. Regulara uttryck, automater, hashtabeller
2. SOkning, sortering
3. Stackar, koer, listor, undantag, paket

4. Objektorientering, applicering av ovriga
larandemal




Betygskriterier
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Betyget G:
Minst G pa tentamen samt lab 1-4

Betyget VG:
VG pa tentamen, samt G pa lab 1-4




Kursplanering
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Foljer i princip labbarnas innehall

* v. 36 — Introduktion, objektorientering
—F01,Lab 0

* v. 37 — Reqgulara uttryck, automater,
hashtabeller, lasning/skrivning

— FO6 2, Lab 1

* v. 38-39 — SOkning, sortering, generics
— F6 3, (4), Lab 2




Kursplanering
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* v. (38) 39-41 — Stackar, koer, listor,
Interface, paket
— F6 4-5, Lab 3
* v. 41-44 — FOrdjupning, och applicering
av kunskaper
— F6 6, Lab 4

* v. 45 — Repetition, tentamen
— FO 7, tenta




Tentamensdatum
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Tentamen 8/11 8-12 (fredag)
Bergsbrunnagatan 15

Glom inte att anmala er!

Omtentamen 11/12 8-12 (onsdag)
Fyrislundsgatan 80



Labbar — utforande
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5 labbar

* Redovisning:
— lab 1-4 via mail till Sara
— Lab 0, ingen redovisning

* Labbar gors med fordel i par
— Ni far sjalva skapa par
— Fordel om bada ar pa ungefar samma niva
— Vill man kan man labba individuellt




Labbar - forberedelser
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Pa de schemalgda tillfallena finns det
handledare

Utover detta kravs eget arbete

FOr att utnyttja handledning — forbered er!
— Las alltid instruktionen innan labtillfallet

— Las relevant litteratur

— Borja garna koda

Lab O | eftermiddag ar dock upplagd for
att kora igang med direkt




Labbar omfattning

UPPSALA
UNIVERSITET

Labbarna blir efterhand storre, och mer
omfattande

Mer tid for storre labbar, framforallt lab 3
och 4

Planera for det!




Labbar - deadlines
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* Rekommenderade deadlines
— Lab 1: 17/9
— Lab 2: 27/9
— Lab 3: 14/10

— Lab 4: 29/10

* | fas med kursen
* Snabb rattning garanteras

* Slutdeadline: 8/11
* Uppsamling: 6/12




Kursarbete
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* 7.5 hp motsvarar cirka 200 timmars
arbete

* Schemalagt — 32 timmar
— 7*2h 10, 7*2h handledd lab, 1*4h tentamen

* Eget arbete — 168 timmar
— Arbete med labbar
— Lasning + tentaplugg
— Eget arbete med programmering




Kurshemsida
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http://stp.lingfil.uu.se/~sara/kurser/pst2/

Kursinformation

Schema

Labinstruktioner
Forelasningsmaterial (efterhand)



http://stp.lingfil.uu.se/~sara/kurser/pst2/

Kurslitteratur
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e Rekommenderad litteratur

— Eck, David J. Introduction to Programming
Using Java (finns online)

* Det finns mycket alternativ litteratur,

nagra exempel finns pa hemsidan

* Aven mycket material online
— Javas API
— Annat




Tidigare kursutvarderingar
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* 2012 — ingen utvardering

e 2011
— Helhetsintryck: 4.50
— Overvagande positiva kommentarer

— Lite svart att kombinera med kursen som
gick parallellt

* | ar har vi koordinerat deadlines s att de inte ska
krocka
* Lagt in kontinuerliga deadlines for att uppmuntra

programmeringsarbete tidigt i kursen, vilket bor
goOra det mindre tufft i slutet av kursen




Kursforandringar
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Ny larare
Nya labbar

— Mer fokus pa programmeringsovning
— Mer fokus pa objektorientering

— Regulara uttryck: mer fokus pa hur de
anvands 1 Java, teori finns 1 andra kurser

Forandringar baserat
och erfarenheter fran

Huvudmal: meningsfu

na utvaro
Iknande

eringar
Kurser

It, givanc

kommande kurser, kul!

e Infor




Feedback och utvarderingar
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* Utvarderingar under kursen
— Mittkursutvardering

— Slututvardering
* Viktigt med feedback!

 Aven viktigt med kontinuerlig feedback

— Sé&g till om nagot inte fungerar!

— Det gar ofta att andra saker under kursens
gang




Repetition
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* Kortfattad repetition
e Syfte

— Stamma av vad ni kan sedan tidigare kurs
» Bade for min och er del

— Sé&g till om nagot ar oklart eller om ni inte
kanner igen nagot!




Programskal — enkel klass

UPPSALA
UNIVERSITET

public class Name {

public static void main(String args[])

{

}
}

// Kod har!

Koden beho6ver sparas 1 flen Name.java




Programskal — enkel klass

UPPSALA
UNIVERSITET

public class Name {

public static void printNumber(int 1) {
System.out.println(“talet ar: “ + 1),

}

public static void main(String args[])

{

}
}

printNumber(347);




Kompilera och kor
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$ javac Name.java
$ java Name
$ talet ar: 347




Variabler - lokala

UPPSALA
UNIVERSITET

public class Name{

public static void main(String args[])
{
int 1; //deklarera
int J = 5; //deklarera med tilldelning
1=73; //tilldelning
j = 28; //tilldelning




Typer
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* Enkla typer
— Int, double, char, boolean, ...

* Typer som ar klasser
— String, File, ArrayList, ...

 Vad ar skillnaden?




Klasser
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e Standardklasser |1 Java
— String, File, ArrayList, ...

* Vanliga metoder for dessa:

String s;

if (s.length() > 0) {
String t = s.toLowerCase();
String[] words = s.split(”"\\w+");
//




Falt / arrayer
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String[] namn = new String[5];
//fast storlek

ArrayList<String> = new ArrayList<String>();
//variabel storlek

(1mplementeras dock som ett falt med fast
storlek, som kan behova andra storlek
ibland)




@ “Wrapper'-klasser och autoboxing
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“Wrapper”-klasser for att hantera enkla
typer

— Integer — int
— Double — double

Kan anvandas nar en klass behovs, ex:
— ArraylList<Integer> tal

Autoboxing / unboxing — konvertera
automatiskt:

— lista.set(0, 28); //motsvarar
— lista.set(0, new Integer(28));




Normalt programflode
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Normalt programflode — exempel
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public class Normal {

public static void main(String args[])

{

int 1 = 4;

int j = 5;
boolean sameNumber = (i == j);

System.out.println(sameNumber)




Villkorsflode
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Villkorsflode — exempel 1
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public class Condition {

public static void main(String args[])

{
4;
=y
1) {

.out.println("Same number");

.out.print("Different numbers");
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Villkorsflode — exempel 2

public class Condition {

public static void main(String args[])

{

int 1 4,
int j 5,

it (1 == 3J) {

}
}

System.out.println("Same number™);

else if (1 < j) {
System.out.println("First number smaller);
else {

System.out.print("First number bigger");




Upprepningsflode
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?sats;
falskt
2
%ant

%ats;

O




Upprepningsflode — exempel 1
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public class While {

public static void main(String args[])

{

int 1 = 0;

while(1 < 4) {
System.out.println(1i);
1++;




% Upprepningsfléde — exempel 2
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public class For{

public static void main(String args[])

{

for(int i = 0; i < 4; i++)
System.out.println(1i),




Upprepningsflode — array 1
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public class ForArrayl {

public static void main(String args[])
{
// ...
for(String s: names)
System.out.println(s);

}
}

* Vad ar names?
* VVad skrivs ut?




Upprepningsflode — array 2
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public class ForArray2 {

public static void main(String args[])

{

ArrayList<String> names =

for(int 1 = 0; 1 < s.size(); i++) {
System.out.println(names.get(1));




Upprepningsflode — array 3
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public class WhilelIterator {

public static void main(String args[])

{
ArrayList<String> names =
Iterator<String> it = names.iterator();
while(it.hasNext())

{
}

System.out.println(it.next());




Kommandoradsargument
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public class CmdTest {
Public static void main(String[] args) {
i1f (args.length >= 1) {
System.out.println(“Hej “ +
args[0]);
} else {
System.out.println(“vVad heter du?”);

}

$ java CmdTest Sara
$ Hej Sara




Kodkonventioner
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* En beskrivning av hur kod ska se ut
— Viktigt for att fa lasbar kod
— Konsekvens (speciellt om man ar flera)

* Exempel

— Klassnamn skrivs med stor forsta bokstay,
variabel- och metodnamn med liten forsta
bokstav

— If-sats ska alltid ha krullparenteser runt sitt
kodblock

* FOr labbarna ska ni folja Oracles
kodkonventioner




Objektorientering
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Klasser
nstans- och klassvariabler

nstans- och klassmetoder
Arv

Polymorfism

Synlighet och inkapsling
UML-diagram



Klasser/Objekt
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Klass beskriver objekt

class Circle{

class Square{




Exempel - Person
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public class Person{
// 1nstance-variable
private String name =

// constructor
public Person(String name){
this.name = name;

}

public — synlig for alla

private — endast synlig for klassen




Exempel - Person
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/ public

private
name

- /




Exempel - Person
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public class Person{
private String name =

// constructor
public Person(String name){
this.name = name;

}

// method
public String getName(){
return name;

}




Exempel - Person
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s

-getName()

e
private
Name
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Exempel - Person

UPPSALA
UNIVERSITET

Hur kan vi lagga till alder?

public class Person{
private String name;

public Person(String name){
this.name = name;

}

public String getName()({
return name;

}




Exempel - Person
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public class Person{
private String name;
private int age;

public Person(String name, 1int age){
this.name = name;
this.age = age;

}

public String getName(){
return name;

}




Exempel - Person
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s

-getName()

e
private
Name

age
&g /

o




Exempel - Person
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Hur kan vi komma at aldern?

public class Person{
private String name =
private int age = 0;

public Person(String name, int age){
this.name = name;
this.age = age;

}

public String getName(){
return name;

}




Exempel - Person
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public class Person{
private String name;
private int age;

public Person(String name, int age){
this.name = name;
this.age = age;

}

public String getName(){
return name;

}

public int getAge(){
return age;

¥




Exempel - Person
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\/ ble

-getName()

e

private

name ‘\\\\\
age -

N 4

. /




Instansvariabler
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Instansvariabel — variabel med ett varde for varje
Instans av en klass

Exempel | klassen Person:

private int name;
private int age;




Inkapsling
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Skydda variabler genom att inte lata
andra klasser komma at dem.

Deklarera variabler som private

Anvand funktioner for att komma at och
andra dem:

— Get-metoder — getName()

— Set-metoder — setName(String n)

Haller implementationen gémd
— |att att andra

— Gar att kontrollera varden (exempelvis
tillatna dagar i ett datum)




Klassvariabler
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Klassvariabler - Variabel for hela klassen, finns
tillganglig for varje instans av
Klassen

Alla instanser av klassen delar pa klassvariablerna.

Exempel:

public static int adultAge = 18;




Klassen Person
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public class Person{
public static int adultAge = 18;

private String name;
private int age;

public Person(String name, int age){
this.name = name;
this.age age,;




Exempel - Person
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private
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Klassen Person
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Hur kan vi anvanda adultAge?

public class Person{
public static int adultAge = 18;

private String name;
private int age;

public Person(String name, int age){
this.name = name;
this.age = age;




Klassen Person
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public class Person{
public static int adultAge = 18;

private String name;
private int age;

public Person(String name, 1int age){
this.name = name;
this.age = age;

}

public boolean isAdult() {
return age == Person.adultAge;

}




Exempel - Person

\/ ple

-getName()
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e
private
name ‘\\\\\

> 4//
— age -

—————»isAdult()

A

adultAge /




Klassmetoder
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Klassmetod — En metod som endast far
anvanda klassvariabler och
Inga instansvariabler

Exempel:

public static int getAdultAge() {
return Person.adultAge;

}




Klassen Person
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public class Person{
public static int adultAge = 18;

private String name;
private 1int age;

public Person(String name, int age){
this.name = name;
this.age = age;

}

public static int getAdultAge() {
return Person.adultAge;

}




Exempel - Person

/

- getName()

e
private
name
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\

public

T

»isAdult()

A
adultAge
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Klassen Person
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Borde inte adultAge ocksa vara privat? Jo!

public class Person{
private static int adultAge = 18;

private String name;
private 1int age;

public static int getAdultAge() {
return Person.adultAge;

}
public boolean isAdult() {

return age == Person.adultAge;

}




Exempel - Person
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getName()

private
name getAge() -

age

private/
static
dultAge
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UML

Unified Modeling Language

Ett verktyg for att uttrycka idéer

— Grafisk beskrivning av olika aspekter av
objektorienterade system

Har blivit varldsstandard

Vi kommer att anvanda klassdiagram

— Beskriver klasser och relationer mellan
klasser



UML - klassbeskrivning
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Klassnamn Person
variabler
metoder
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UML - klassbeskrivning

Klassnamn

Person

variabler

adultAge: int

metoder

- hame: String
- age: int
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UML - klassbeskrivning

Klassnamn

Person

variabler

adultAge: int

metoder

- hame: String
- age: int

+getName(): String
+getAge(): int

+iIsAdult() : boolean
+getAdultAge(): int
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Person

adultAge: int
- name: String
- age: int

UML — klassbeskrivning

Forklaring
Instansvariabel
Instansmetod
klassvariabel

+getName(): String
+getAge(): int

+iISAdult() : boolean
+getAdultAge(): int

klassmetod

- privat
+publik
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Person

adultAge: int
- name: String
- age: int

UML — klassbeskrivning

Forklaring
Instansvariabel

Instansmetod
klassvariabel

+getName(): String
+getAge(): int

+iISAdult() : boolean
+getAdultAge(): int

klassmetod

- privat
+publik
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Klassl

UML — relationer mellan klasser

Association

Arv

Subklassl

Klass?2

Association betyder att
tva klasser kanner till
varandra pa nagot satt.
Kan specificeras
ytterligare




Klassen Car
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public class Car{
private Person owner;
private String regNr;

public Car(Person myOwner, String myReg){
owner = myOwner;
regNr = myReg;

}

public String getInfo() {
return “Car: “ + myReg;

}

Car

-owner: Person
-regNr: String

+getinfo()




Klassen Motorcycle
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public class Motorcycle {
private Person owner;
private String regNr;

public Motorcycle(Person myOwner,
String myReg){
owner = myOwner;
regNr = myReg;
h
public String getInfo() {
return “Motorcycle: “ + myReg;

}

Motorcycle

-owner: Person
-regNr: String

+getinfo()
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Klassen Truck

public class Truck{
private Person owner;
private String regNr;
private int maxLoad;

public Truck(person myOwner, String myReg,
int myMaxLoad){
owner = myOwner;
regNr = myReg;
maxLoad = myMaxLoad;

}

public String getInfo() { Truck

return “Truck: “ + myReg + | _owner: Person
“, max load: “ + maxLoad; | -regNr: String
-maxLoad: int

+getinfo()
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Klasserna samlade:

Car

Motorcycle

Truck

-owner: Person
-regNr: String

-owner: Person
-regNr: String

+getinfo()

+getinfo()

-owner: Person
-regNr: String
-maxLoad: int

+getinfo()




Anvanda klasserna
public class ExampleWithoutInheritance{
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public static void main(String args[]) {
Person owner = new Person("Kalle", 20);
Car myCar = new Car(owner, "BBC123");
Motorcycle myMc = new Motorcycle(owner,
"MBC123");
Truck myTruck = new Truck(owner,
"TBC123", 100);

System.out.println("My name is " +

owner .getName() +

"\nThese are my vehicles:");
System.out.println(myCar.getInfo());
System.out.println(MyMc.getInfo());
System.out.println(myTruck.getInfo());

3
}
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Provkor!!! - Resultat

My name 1s Kalle
These are my vehicles:
Car:. BBC123
Motorcycle: MBC123
Truck: TBC123, max load:
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Arv - hur kan vi tala om att klasserna ar fordon?

Vehicle

\

\

Car

Motorcycle

Truck

-owner: Person
-regNr: String

-owner: Person
-regNr: String

+getinfo()

+getinfo()

-owner: Person
-regNr: String
-maxLoad: int

+getinfo()
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Fordonen kanner till klassen Person

Vehicle

\

Person

\

Car

Motorcycle

Truck

-owner: Person
-regNr: String

-owner: Person
-regNr: String

+getinfo()

+getinfo()

-owner: Person
-regNr: String
-maxLoad: int

+getinfo()




UPPSALA Arv — Vad har alla fordon gemensamt?
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Vehicle

#owner: Person

\

\

Car

Motorcycle

Truck

-regNr: String

-regNr: String

-regNr: String
-maxLoad: int

+getinfo()

+getinfo()

+getinfo()
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Arv — Vad har alla fordon gemensamt?

Vehicle

#owner: Person
#regNr: String

Motorcycle

Truck

-maxLoad: int

+getinfo()

+getinfo()

+getinfo()




Forra koden utan arv
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private Person owner;
private String regNr;

}

public class Motorcycle {
private Person owner;
private String regnr;

}

public class Truck {
private Person owner;
private String regNr;
private int maxLoad;
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Ny kod med arv

public class Vehicle {
protected Person owner;
protected String regNr;

}

public class Car extends Vehicle {

}

public class Motorcycle extends Vehicle {

}

public class Truck extends Vehicle {
private int maxLoad;
b

Nyckelordet extends anvands nar man vill arva
fran en annan klass.
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Synlighet

samma klass

subbklass

alla klasser

public

X

X

X

protected

X

X

private

X
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Synlighet — med paket

paket

subklass

alla
klasser

public

X

protected

iInget
(package)

private

Vi kommer att ga igenom paket senare i kursen




UpPSALA Synlighet - UML
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Vehicle

#owner: Person
#regNr: String

- private
# protected
+ public
~ package

Motorcycle

Truck

-maxLoad: int

+getinfo()

+getinfo()

+getinfo()




Ny kod med arv - konstruktorer?
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protected Person owner;
protected String regNr;

public Vehicle(Person owner,
String regNr) {
this.owner = owner;
this.name = name;

}

public class Car extends Vehicle {
public Car(Person owner, String regNr) {
super (owner, regNr);
h
h

super() anvands for att anropa konstruktorn for
klassen Vehicle




Ny kod med arv - konstruktorer

U§§§Q£m~ public class Motorcycle extends Vehicle{

public Motorcycle(Person owner,
String regNr){
super (owner, regiNr);

}

public class Truck extends Vehicle{
private boolean maxLoad;

public Truck(Person owner, String regNr,
int maxLoad){
super (owner, regNr);
this.maxLoad = maxLoad;




Anvanda klasserna
public class ExampleWithInheritance({
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public static void main(String args[]) {
Person owner = new Person("Kalle", 20);
Car myCar = new Car(owner, "BBC123");
Motorcycle myMc = new Motorcycle(owner,
"MBC123");
Truck myTruck = new Truck(owner,
"TBC123", 100);

System.out.println("My name is " +

owner .getName() +

"\nThese are my vehicles:");
System.out.println(myCar.getInfo());
System.out.println(MyMc.getInfo());
System.out.println(myTruck.getInfo());

3
}
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Provkor!!! - Resultat

My name 1s Kalle
These are my vehicles:
Car:. BBC123
Motorcycle: MBC123
Truck: TBC123, max load:




Anvanda klasserna - alternativ
public class ExampleWithInheritance({

UPPSALA
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public static void main(String args[]) {
Person owner = new Person("Kalle", 20);
Vehicle myCar = new Car(owner, '"BBC123");
Vehicle myMc = new Motorcycle(owner,
"MBC123");
Vehicle myTruck = new Truck(owner,
"TBC123", 100);

System.out.println("My name is " +

owner .getName() +

"\nThese are my vehicles:");
System.out.println(myCar.getInfo());
System.out.println(MyMc.getInfo());
System.out.println(myTruck.getInfo());

3
}




Provkor!!! - Resultat

UPPSALA
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Problem:

Vehicle does not have any method
called getInfo()

LOsning:
lagg till en metod getinfo()
| Vehicle!

Men — vad ska den gora?




Lagg till metod 1 superklass - loshing 1

UPPSALA . .
UNIVERSITET public class Vehicle {

protected Person owner;
protected String regNr;

public Vehicle(Person owner,
String regNr) {
this.owner = owner;
this.name = name;

}

public String getInfo() {
return “Fordon: “ + regNr;

}

getinfo() 1 Vehicle kommer nog aldrig att anvandas




Lagg till metod 1 superklass - l6shing 2

UPPSALA i ]
UNIVERSITET public abstract class Vehicle {

protected Person owner;
protected String regNr;

public Vehicle(Person owner,
String regNr) {
this.owner = owner;
this.name = name;

}

public abstract String getInfo(),

Abstrakt klass kan ej finnas som instans
Kan innehalla metoder som ar oimplementerade, abstrakta
Ej abstrakta subklasser maste implementera alla metoder!




UPPSALA Abstrakt klass

UNIVERSITET

Vehicle

+owner: Person
+regNr: String

+getinfo()

7

Abstrakt
klass —
kursiv

\

Motorcycle

Truck

+maxLoad: int

+getinfo()

+getinfo()

+getinfo()




Anvanda klasserna - alternativ
public class ExampleWithInheritance({
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public static void main(String args[]) {
Person owner = new Person("Kalle", 20);
ArrayList<Vehicle> vehicles =

new ArraylList<Vehicle>();
vehicles.add(new Car(owner, "BBC123"));
vehicles.add(new Motorcycle(owner,
"MBC123"));

vehicles.add(new Truck(owner, "TBC123", 100));

System.out.println("My name is " +
owner .getName() +
"\nThese are my vehicles:");
for (Vehicle v: vehicles) {
System.out.println(v.getInfo());
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Provkor!!! - Resultat

My name 1s Kalle
These are my vehicles:
Car:. BBC123
Motorcycle: MBC123
Truck: TBC123, max load:
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Polymorfism

“mangformighet”

Metoden | den klass som variabeln har
anropas — aven om den ar deklarerad
med en superklass

Vehicle myCar = new Car(owner,
“BBC123");

myCar.getInfo();

// Har anropas getInfo() 1 Car

// ej 1 Vehicle
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Arv - Fakta

Arv

Arv innebar att man skapar nya klasser genom att
utga fran redan existerande klasser och uttka dem
med ytterligare instansvariabler och metoder.

Exempel:

Klassen Truck ar en utokning av klassen Vehicle.




Arv - Fakta

UPPSALA
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Superklass - Den klass man arver fran,
till exempel klassen Vehicle.

Subklass - Den klass som arvt fran en superklass,
Till exempel klasserna Car, Motorcycle och Truck

Enkelt arv — Nar klassen endast arvt fran en superklass

Multipel arv — Nar klassen arvt fran flera superklasser
(Finns inte i JAVA)

super() - anvands for att anropa superklassens konstruktor

super.x() — anvands for att komma at metod x() i superklassen
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Superklass och subklasser

Vehicle

+owner: Person
+regNr: String

+getinfo()

T

Superklass

\

Motorcycle

Truck

+getinfo()

+getinfo()

+maxLoad: int

Subklass

Subklass

+getinfo()

Subklass
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Arv - Varfor?

- Det blir lattare att gora andringar i ratt klass.

- Programmet blir lattare att underhalla
och blir mer stabilt




Hur kan vi byta agare pa ett fordon?

UPPSALA

UNIVERSITET . ]
public class Vehicle {

private Person owner;
private String regNr;
public void transferOwnerShip(Person newOwner)

{

owner = newOwner;

}
public String getOwnerName() {

return owner.getName();

}
}

public class Car extends Vehicle {

}




Main-metod 1

U§S§Q£m~ public class ExampleWithTransferOwner{

public static void main(String args[]) {

Person owner = new Person("Kalle", 20),

Vehicle myCar = new Car(owner, "BBC123");
Truck myTruck =
new Truck(owner, "TBC123", 100);

System.out.println(myCar.getOwnerName() +
" owns the Car.");
System.out.println(myTruck.getOwnerName() +
" owns the Truck. \n");




Main-metod 2

U§S§Q£m~ System.out.println("Stina buys the Truck from "+

myTruck.getOwnerName( )+

".");

myTruck. transferOwnerShip
(new Person('"Stina",18));

System.out.println("");

System.out.println(myCar.getOwnerName() +
" owns the Car."),

System.out.println(myTruck.getOwnerName() +
" owns the Truck.");

}
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Provkor!!! - Resultat

Kalle owns
Kalle owns

Stina buys

Kalle owns
Stina owns

the
the

the

the
the

Car.
Truck.

Truck from Kalle.

Car.
Truck.
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Arv - Vad ser vad?

Vehicle

#owner: Person
#regNr: String

+getinfo()

+transferOwnership(Person)

Motorcycle

Truck

+getinfo()

-maxLoad: int

+getinfo()

+getinfo()

Klassen Vehicle ser endast sig sjalv!




Arv - Vad ser vad?
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Vehicle

#owner: Person
#regNr: String

+getinfo()
+transferOwnership(Person)

Motorcycle Truck

-maxLoad: int

+getinfo() +getinfo() +getinfo()

Klassen Car ser bade sig sjalv och Vehicle




Arv - Vad ser vad?
UPPSALA
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Vehicle

#owner: Person
#regNr: String

+getinfo()
+transferOwnership(Person)

Motorcycle Truck

axLoad: int

+getinfo() +getinfo() getinfo()

Klassen Motorcycle ser bade sig sjalv och Vehicle




Arv - Vad ser vad?
UPPSALA
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Vehicle

#owner: Person
#regNr: String

+getinfo()
+transferOwnership(Person)

Motorcycle Truck

-maxLoad: int

+getinfo() +getinfo() +getinfo()

Klassen Truck ser bade sig sjalv och Vehicle
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Arv - Fakta

En klass kan bara se sig sjalv och de klasser
den arvt fran.

Exempel:
- Superklassen Vehicle kan bara se Venhicle

- Subklassen Car kan se bade Car och
superklassen Vehicle

- Subklassen Motorcycle kan se bade Motorcycle och
superklassen Vehicle

- Subklassen Truck kan se bade Truck och
superklassen Venhicle




Kan vi kategorisera klasserna ytterligare?
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Vehicle

#owner: Person
#regNr: String

+getinfo()
+transferOwnership(Person)

\

Motorcycle Truck

-maxLoad: int

+getinfo() +getinfo() +getinfo()




Kan vi kategorisera klasserna ytterligare?
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Vehicle

#owner: Person
#regNr: String

+getinfo()

+transferOwnership(Person)

Motorcycle

Truck

-maxLoad: int

+getinfo()

+getinfo()

+getinfo()

Bilar och motorcyklar kan ha passagerare
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Ny klass: passengerVehicle

Vehicle

#owner: Person
#regNr: String

+getinfo()
+transferOwnership(Person)

PassengerVehicle

#passengerNr: int

+getinfo()

Car

Motorcycle

Truck

+getinfo()

-maxLoad: int

+getinfo() +getinfo()
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Vad ser klassen PassengerVehicle?

Vehicle

#owner: Person
#regNr: String

+getinfo()

+transferOwnership(Person)

PassengerVehicle

#passengerNr: int

+getinfo()

Motorcycle

Truck

+getinfo()

+getinfo()

-maxLoad: int

+getinfo()




UPPSALA
UNIVERSITET

Vad ser klassen Car?

Vehicle

#owner: Person
#regNr: String

+getinfo()

+transferOwnership(Person)

PassengerVehicle

#passengerNr: int

+getinfo()

Motorcycle

Truck

+getinfo()

+getinfo()

-maxLoad: int

+getinfo()
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Vad ser klassen Truck?

Vehicle

#owner: Person
#regNr: String

+getinfo()
+transferOwnership(Person)

PassengerVehicle

#passengerNr: int

+getinfo()

Car

Motorcycle

Truck

+getinfo()

-maxLoad: int

+getinfo() +getinfo()




Gammal kod

UPPSALA
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public class Car extends Vehicle{
public Car(Person myOwner, String myReg){
super (myOwner, myReqg);
h
h

public class Motorcycle extends Vehicle{

public Motorcycle(Person myOwner, String myReg){
super (myOwner, myReg);
h
}




Ny kod - konstruktorer

urpsalA  public class PassengerVehicle extends Vehicle{
UNIVERSITET protected int passengerNr;

public PassengerVehicle(Person myOwner,
String myReg, int p){
super (myOwner, myName);
passengerNr = p;
¥
}

public class Car extends PassengerVehicle {
public Car(Person myOwner,
String myReg, int p){
super (myOwner, myName, p);
¥
}

public class Motorcycle extends PassengerVehicle {




Ny kod - getinfo()

urpsalA  public class PassengerVehicle extends Vehicle{
UNIVERSITET

public String getInfo() {
return myReg + “, max passagerare: “ +
passengerNr;

}
}

public class Car extends PassengerVehicle {

public String getInfo() {
return “Car: “+super.getInfo());

}




Anvanda klasserna
public class ExampleWithPassengers {
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public static void main(String args[]) {
Person owner = new Person("Kalle", 20);
ArrayList<Vehicle> vehicles =

new ArraylList<Vehicle>();
vehicles.add(new Car(owner, "BBC123", 4));
vehicles.add(new Motorcycle(owner,
"MBC123", 1));

vehicles.add(new Truck(owner, "TBC123", 100));

System.out.println("My name is " +
owner .getName() +
"\nThese are my vehicles:");
for (Vehicle v: vehicles) {
System.out.println(v.getInfo());




Provkor!!! - Resultat

UPPSALA
UNIVERSITET

My name 1s Kalle

These are my vehicles:

Car: BBC123, max passagerare 4
Motorcycle: MBC123, max passagerare 1
Truck: TBC123, max load: 100




Lab O

UPPSALA
UNIVERSITET

Ovning péa objektorientering

mplementera ett litet objektorienterat
porogram om djur, steg for steg

—ragor efter varje steg samt i slutet, som
man bor kunna svara pa

— Fragorna aven relevanta infor tentan

Ingen redovisning, men materialet
relevant for resten av kursen!

Fraga garna om ni ar osakra pa nagot!




Nasta vecka

UPPSALA
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* Tema:

— Regqulara uttryck
 Fokus: hur de anvands | Java

— Andliga automater
— Hashtabeller
— Lasning/skrivning (repetition)

* Forelasning

* Lab 1 — applicera ovanstaende pa
sprakteknologiska problem




Jobba sjalv under veckan

UPPSALA
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Gor klart lab O

GOr programmeringsovningar
— Repetition, Eck kap 1-4
— Objektorientering, Eck kap 5

Repetera fran tidigare kurser
— Regulara uttryck och automater
— Grundlaggande programmering

Las pa infor nasta vecka

— Regulara uttryck (se hemsida for material!)
— Hashtabeller, Eck kap 10.3-4
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