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ATTO TO TTPONYOUNEVO lab

- Eixape Tnv kKAGon Document, kal dUo
TTapayouevec KAaoelc: TextFile, Emalill
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avTIKEIMEVA, Eva Document, Eva
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public static void main(String args|[]) {

documents[0] = new Document ("This is a document") ;

|
|
|
|
Document|[] documents = new Document[3]; :
|
documents[l] = new Email ("Alice", "Bob", "Alice to Bob email"); I

|

documents[2] = new TextFile("/home/myfile.txt", "This is a text file");

|

|

|

|

|

|

|

|

: documents[1l] .attach (documents[2]) ;
I printDocuments (documents) ;
l }

|

: private static void printDocuments (Document[] docs) {
|

|

|

|

|

|

|

|

for (int 1 = 0; i < docs.length; i ++){ I
docs[i] .print() ; |
System.out.println() ; :




AuUon: Downcasting

Ipublic class Test2

{

public static void main (String args|[]) {
Document|[] documents = new Document[3];

documents[0] = new Document ("This is a document") ;

documents|[l] = new Email ("Alice", "Bob", "Alice to Bob email") ;
documents[2] = new TextFile("/home/myfile.txt", "This is a text file");
Email myEmail = (Email)documents[1];

myEmail .attach (documents[2]) ;

documents[l] = myEmail;

private static void printDocuments (Document[] docs) {
for (int 1 = 0; i < docs.length; i ++) {
docs[i] .print() ;
System.out.println() ;

I
I
I
I
I
I
I
|
I
I
I
I printDocuments (documents) ;
I
I
I
I
I
I
I
I
I
I
I



-
AANO Eva TTapadEIVua

‘Exoupue Eva cuoTnua dIaXEIPIONG €I0ITNPIWY MIAG
ouvauliacg. To KGBe €101TAPIO £XEI Eva VOUUEPO Kal
TIUN. H Ty Tou €101TNpPiou €apTtartal av Ba
ayopaoTei otnv cicodo (50 eupw), N Ba ayopaoTei
uEXPI Kal 10 pépec mrpiv TNV ouvauAia (40 eupw),
N Tavw atro 10 pEpecg Tpiv TNV cuvauAia (30
eUpw). Ta €101ITAPIA EK TWV TTPOTEPWV EXOUV
@oITNTIKN EKTTTWON 50%.

@ENOUUE VO TUTTWOOUWE TA EI0ITAPIO KAI VA
UTTOAOYIOOUUE TO OUVOAIKG £0000 TS OUVAUAIQG.
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lpubllc abstract double getPrice();
|

|
|
|
Ticket |pub11c double finalPrice() |
I { |
number | if (student) :
student: boolean I return getPrice()*0.5; |
toString I} :
finalPrice : return getPrice () ; |
getPrice I} |
h o o o o e e e e e e e e e e e e e e e e — — J
AdvanceTicket WalkInTicket
numOfDays
getPrice getPrice
toString toString
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e
Stack

- @QuunOeiTe TTWC opiCAUE PIa OTOIBO AKEPAIWY



ublic class IntStack

|
P
{

private IntStackElement head;
private int size = 0;

|

|

I

|

|

: public int pop () {

I if (size == 0){ // head == null

I System.out.println ("Pop from empty stack");
: System.exit (-1) ;

}

|
I int value = head.getValue() ;

I head = head.getNext() ;

I size --;

: return value;

|
I
|
|
I
|
|
|
|
I
|
|

}

public void push(int wvalue) {
IntStackElement element = new IntStackElement (value) ;
element.setNext (head) ;
head = element;
size ++;



publlc class IntStackElement
{

private int value;
private IntStackElement next = null;

public IntStackElement (int wvalue) {
this.value = value;

}

I
I
I
I
I
I
I
I
I
I
I
I
public int getValue () { :
return value; I
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

}

public IntStackElement getNext () {
return next;

}

public void setNext (IntStackElement element) {
next = element;

}



e
Stack

- Av BéAoupe n oToi3a pag va atrobnkeuel
QVTIKEIMEVA TNC KAAONG Person Ba trpeTrel va

OPIOOUME MIa BlIaPOPETIKA Stack kal dIaPOPETIKN
StackElement.



private Person value;
private PersonStackElement next;

public PersonStackElement (Person val) {
value = val;

}

public void setNext (PersonStackElement element) {
next = element;

public PersonStackElement getNext () {
return next;

public Person getValue () {
return value;

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

} I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



ublic class PersonStack

~'g

private PersonStackElement head;
private int size = 0;

public Person pop () {

if (size == 0){ // head == null
System.out.println("Pop from empty stack");
System.exit(-1) ;

}

Person value = head.getValue() ;

head = head.getNext() ;

size --;

return value;

}

public void push (Person wvalue) {
PersonStackElement element = new PersonStackElement (value) ;
element.setNext (head) ;
head = element;
size ++;



e
Stack

@a nrav 1m0 BOAIKO av JTTOPOUCAUE VO OPICOUUE
uia pyovo kKAaon Stack 1Tou va ytropei va
aTToONKEUEI AVTIKEIJEVA OTTOIOUDNTTOTE TUTTOU.

- [1wW¢ pTTOPOUE VO TO KAVOUUE AUTO?

Mia AUon: H ObjectStack TTou KpaTtael avTiKEiheva
Object, TV TTI0 YEVIKA KAQON

TI TTPOPANUA UTTOPEI VO £XEI AUTO?



private Object wvalue;
private ObjectStackElement next;

public ObjectStackElement (Object wval) {
value = val;

}

public void setNext (ObjectStackElement element) {
next = element;

public ObjectStackElement getNext () {
return next;

}

public Object getValue() {
return value;

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

} I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



ublic class ObjectStack

~'g

private ObjectStackElement head;
private int size = 0;

public Object pop() {

if (size == 0){ // head == null
System.out.println("Pop from empty stack");
System.exit(-1) ;

}

Object value = head.getValue() ;

head = head.getNext() ;

size --;

return value;

}

public void push (Object wvalue) {
ObjectStackElement element = new ObjectStackElement (value) ;
element.setNext (head) ;
head = element;
size ++;



public static void main (String[] args) {
ObjectStack stack = new ObjectStack();

Person p = new Person(“Alice”, 1);
Integer i = new Integer(10);
String s = “a random string”;

stack.push (p) ;
stack.push (i) ;
stack.push (s) ;

Agv UTTOPOUPE VA EAEYEOUE TI QVTIKEIMEVA UTTAIVOUV OTNV OTOIA.
Katd tnv e€aywyn 6a TTpETTel va yivel yetatpotrr) (downcasting) kal O€AEl
TTPOOOXN VO JETATPETTOUPE TO OWOTO AVTIKEIMEVO OTOV OWOTO TUTTO.

O@€EAoupE va dNPIOUPYOUE OTOIREC CUYKEKPIUEVOU TUTTOU.



["evikeupevec (Generic) KAAOEIC

Ol YEVIKEUMEVEC KAAOEIC TTEPIEXOUV €va TUTTO
OeOOUEVWY [ TTOU OPICETAl TTAPAUETPIKA

Ot1av XxpnolJoTrolouue TNV KAAON avTIKaBIoOTOUPE TNV
TTAPAUETPO | PE TOV TUTTO DedOouEVWY (TAV KAGON)
TTou B€Aoupe

2 UVTOKTIKO:

- public class Example<T> {..}

Opilel TNV yevikeupévn KAaon Example ye TapAueTpo
Tov TUTTO |

- Méoa otnv KAGon o TUTTOG | XPNOIMOTIOIEITAl gaV TUTTOC
OEOOUEVWIV

Ortav xpnolyotroioupe TNV KAaon Example
QVTIKOBOIOTOUME TO | JE KATTOIO OUYKEKPIMEVN KAGON

- Example<String> ex = new Example<String>() ;



‘Eva TToAU a1TAO TTOpAdEIyua

Ipubllc class Example<T>{
T data;

public Example (T data) {
this.data = data;

}

public void setData (T data) {
this.data = data;

}

public T getData() {
return data;

}

public static void main (String[] args) {
Example<String> ex = new Example<String>(“hello world”) ;

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: System.out.println (ex.getData()) ;
|

|



-
["eviKeupEvn ZToif3a

- MtTopouuE TWPa va PTIACOUUE PIa OoToi3a yia
OTTOIOONTTOTE TUTTO OEQOMEVWIV



private T value;
private StackElement<T> next;

public StackElement (T wval) {
value = val;

}

public void setNext (StackElement<T> element) {
next = element;

public StackElement<T> getNext () {
return next;

}

public T getValue () {
return value;

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

} I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



ublic class Stack<T>

~'g

private StackElement<T> head;
private int size = 0;

public T pop() {

if (size == 0){ // head == null
System.out.println("Pop from empty stack");
System.exit(-1) ;

}

T value = head.getValue() ;

head = head.getNext() ;

size --;

return value;

}

public void push (T wvalue) {
StackElement<T> element = new StackElement<T>(value)
element.setNext (head) ;
head = element;
size ++;



public class StackTest
{
public static void main (String[] args) {
Stack<Person> personStack = new Stack<Person>() ;

personStack.push (new Person("Alice", 1));
personStack.push (new Person("Bob",b2));
System.out.println (personStack.pop()) ;
System.out.println (personStack.pop()) ;

Stack<Integer> intStack = new Stack<Integer>();

intStack.push (new Integer (20)) ;
System.out.println (intStack.pop()) ;
System.out.println (intStack.pop()) ;

Stack<String> stringStack = new Stack<String>();
stringStack.push("string 1");
stringStack.push("string 2") ;
System.out.println(stringStack.pop()) ;
System.out.println(stringStack.pop()) ;

I |
I |
[ |
[ |
I |
[ |
I |
[ |
I |
I |
[ |
[ |
I |
: intStack.push (new Integer (10)) ; :
[ |
I |
I |
[ |
[ |
I |
[ |
I |
[ |
I |
I |
[ |
[ |

AnuioupyoupE OTOIBEC CUYKEKPIPEVOU TUTTOU.
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[TOAANQTTAEC TTAPAPETPOI

- MTTOpOUE VO £XOUUE TTAVW ATTO EVA
TTAPAMETPIKOUG TUTTOUC

- B S S S B B B S S B B B EEE B B S B SE B B S B B B B mae e

\public class KeyValuePair<K,V>{
private K key;

|
|
: private V value;
|
|
|



-
[TayideC

O TUTTOC T OV UTTOPEI VA avTIKATAOTABOEI ATTO £va
TTPWTAPYIKO TUTTO Oedopevwy (TT.X. Int, double,
boolean — TTPETTEI VA XPNOIUOTTOINOOUUE TA
wrapper classes yi autq, Integer, Boolean, Double)

Agv UTTOPOUNE VO OPICOUUE Eva TTIVOKO ATTO
QVTIKEIMEVA YEVIKEUMEVNC KAQONC.

[1.X., StackElement<String>[] A; _

Agv UTTOPOUUE VO XPNOIUOTTOIOUPE TOV TUTTO |
OTTWC OTTOIadNTIOTE AAAN KAQON.

[1X.,T obj = new T();
T[] a = new T[10]; _




-
[ EVIKEUUEVEC KAATEIC UE TTEPIOPITHOUC

Ac uttoBEooupe OTI BEAOUE va OPICOUE Hia
YEVIKEUMEVN KAGON Pair n oTroia KpaTael Eva
(eUyYOC aTTO OUO AVTIKEIUEVA OTTOIOUDNTTOTE
TUTTOU.

publlc class Pair<T>{,
private T first; |
private T second;:
:
|



-
[ EVIKEUUEVEC KAATEIC UE TTEPIOPITHOUC

@EANOUE ETTIONG VA JTTOPOUME VA OIOTACOUUE TO
GEuyn

- [a va yivel autd Ba TTPETTEl va UTTAPXEI TPOTTOC VA
OUYKpivouue Ta oToixeia first kair second.

- MNeplopidoupe TRV T va uAoTrolsi To interface myComparable

public class Pair<T extends myComparable>{
private T first;
private T second;

extends ox1 implements

|
|
|
|
: public void order () {

: if (first.compareTo(second) > 0) {
I T temp = first; first = second; second = temp;
|
|
|
|

}
}

U U |



-
[ EVIKEUUEVEC KAATEIC UE TTEPIOPITHOUC

@ENOUE ETTIONG VA UTTOPOUME VA OIOTACOUE TO
Geuyn

- [a va yivel auTtd Ba TTPETTEN va UTTAPXEI TPOTTOC VA
OUYKpivouue Ta oToixeia first kal second.

- INepropidoupe TNV T va uAoTrolei To interface Comparable

I

j public class Pair<T extends Comparable<T>>{ I
private T first;
private T second;

H Comparable<T> 1n¢ Java
To T €ival o TUTTOG JE TOV OTT0IO

|

I

|

| . . ’ -
| public void order() { MTTOPOUME VO CUYKPIVOUME
: if (first.compareTo(second) > 0) {
|

|

|

I

|

T temp = first; first = second; second = temp; :

} !
|

|

}

U U |



-
[ EVIKEUUEVEC KAATEIC UE TTEPIOPITHOUC
- MTTOpOUNE VA TTEPIOPICOUUE TOV TTAPAMETPIKO TUTTO

vVa KANPOVOoUEl OTTOIAdNTIOTE KAQGON, 1 OTTOIOONTTOTE
Interface n cuvoUaOUO ATTO TA TTAPATTAVW.

AExeTal HOVO ATTOYOVOUG

- public class SomeClass g Employee
<T extends Employee> { .. }
-public class SomeClass
<T extends Employee & Comparable<T>>

AExeTal HOVO ATTOYOVOUG TNG

Employee 1ToU UAOTTOIOUV TO
Interface Comparable




["EVIKEUPEVEC KAATEIC KAl KANPOVOUIKOTNTO

- Mia yevikeupEvn KAQON PTTOPEI va EXEI ATTOYOVOUC
AAAEC VEVIKEUUEVEC KAQOEIC.
- O1 atroyovol KAnpovououv Kal Tov TUTTO .
public class OrderedPair<T> extends Pair<T>

{ ...}

- Agv opileTal KANPOVOUIKOTNTA WC TTPOC TOV
TTAPAMETPIKO TUTTO |

- Agv UTTAPXEI KaPia oXEON METACU TWV KAACEWV
Pair<Employee> KOl Pair<HourlyEmployee>



e
Wildcard

Av BEAOUPE VO OPICOUME EVA VEVIKO TTOPAUETPIKO TUTTO
XPNOIMOTTOIOUNE TNV TIAPAPETPO UTTAAQVTEP 7, N OTTOId
AVATTAPIOTA €V OTTOI00NTTOTE TUTTO T.

- [lpoo€cTe OTI AUTO €ival KATA TN XPNON TNG YEVIKEUPEVNG KAGONG

public void someMethod (Pair<?>){ .. }

- Me aut) Tn dnAwon opidoupe pia peBodo Tou Traipvel oav Opioua
Eva avTikeipevo Pair pe Tutro T oTIOATTOTE.

MTropoUuE va TTEpIOPIOTOUE OE €va TUTTO TTOU Eival
atmroyovog Tn¢ Employee.

public void someMethod (
Pair<? extends Employee>){ .. }



