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e
Stack

- @QuunOeiTe TTWC opiCAUE PIa OTOIBO AKEPAIWY



ublic class IntStack

|
P
{

private IntStackElement head;
private int size = 0;

|

|

I

|
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: 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
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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;
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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;
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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 OTOIfa.
Katd tnv e€aywyn 6a TTPETTEN va Yivel HeTATPOTT Kal BEAEI TTPOCOXN
VO JETATPETTOUPE TO OCWOTO AVTIKEINEVO 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;
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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()) ;
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: intStack.push (new Integer (10)) ; :
[ |
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[ |

AnuioupyoupE OTOIBEC CUYKEKPIPEVOU TUTTOU.



-
[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

@ENOUE ETTIONG VA UTTOPOUME VA OIOTACOUE TO
Geuyn

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

- MNepiopidoupe TNV T va uAoTtroisi To interface Comparable

I

public class Pair<T extends Comparable>{
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
- 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> { .. }

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 BEAOUE VO OPIOOUNE EVa YVEVIKO TTOPOUETPIKO
TUTTO XPNOIJOTIOIOUUE TNV TTOPAUETPO UTTAAQVTEP
?, N OTToiad AvVATTAPICTA £EvVa OTTOI00NTTOTE TUTTO T.

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

- MTTOopoUuE va TTEpIOPIOTOUUE OE €va TUTTO TTOU
gival atroyovog 1n¢ Employee.

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



2YNNOI'EX




-
ArrayLlist

H kKAaon ArrayList<T=> gival gia TTepITTTwon

YEVIKEUNEVNC KAAONG

- 'Evag OUVOUIKOC TTivaKag TToU opideTal UE TTAPAUETPO
TOV TUTTO TWV QVTIKEINEVWYV TTOU Ba KPATAEL.

H ArrayList<T> gival hia atro TIC CUAAOYEC

(Collections) 1Tou eival oplohEVEC OTNV Java.

- YTTAPXOUOEC OOPEC DEOOPEVWY TTOU Jag BonBave otnv
QTTOBNKEUON KAl AVAKTNON TWV OEOOMEVWIV.,



class ArrayList<T>

class HashSet<T>

- e . e . - - o . . .

______ T

class HashMap<K,V>

ATtT08nKeUEl dedouéva o€
OEIPIOK Hop®n. YTTAPXEI
n évvolia TnG OIATAENG.
KaAd av BéAoupe va
olarTpEyoupe Ta OedoMEVA
guxva Kal ypnyopa.

AT1T00nKEeUElI dDedopEVA
oav OUVOAO XWPIG
diaragn. KaAd av
BEAoupe va BpioKoUupE
YPNyopa av £va OTOIXEIO
QVAKEI OTO OUVOAO

AtroBnkeuel (key,value)
Ceuyn. MNapouoia doun Pe
T0 HashSet yia Tnv
ATTOBAKEUON TWV KAEIDIWY,
aAAG Twpa KABe KAeI1Oi (key)
OXETICETAI ME Mia TIMA
(value).




-
ArrayList (JavaDocs link)

Constructors
« ArrayList<T> myList = new ArrayList<T>();

- ArrayList<T> myList = new ArrayList<T>(10);
//Aota pe xepntikéTnta 10

MgEBoodol

add (T x) : TTPOCOETEI TO OTOIXEIO x OTO TEAOG TOU TTivVAKA.

add(int i, T x): TIPOCOETEI TO OTOIXEIO x OTN BE0N 1 KAl
METATOTTICEI TA UTTOAOITT OTOIXEIO KATA PIa BEon.

remove (int i) : a@alpEi TO oTOIXEIO OTN BEON i

set(int i, T x): aAA&lel TNV TIUA TNG B€0ONG i YE TRV TIUA %
get (int i) : €mMOTPEPEI TNV TINA OTN B€on 1.

- size () : O apIBUOC TWV OTOIXEIWV TOU TTiVOKA.

AlaTpEXOVTAC TOV TTiVAKA:

« ArrayList<T> myList = new ArrayList<T>() ;

« for (T x: myList) {..}



http://docs.oracle.com/javase/6/docs/api/java/util/ArrayList.html
http://docs.oracle.com/javase/6/docs/api/java/util/ArrayList.html
http://docs.oracle.com/javase/6/docs/api/java/util/ArrayList.html

-
HashSet (JavaDocs link)

Constructors

- HashSet<T> mySet = new HashSet<T>() ;

MéEBodol
- add (T x) : TTPOOOETEI TO OTOIXEIO x AV OEV UTTAPXEI AON OTO
ouvoAo.

- remove (T x) : QQAIPEI TO OTOIXEIO x.

- contains (T x) : boolean av 10 0UVOAO TTEPIEXEI TO OTOIXEIO x N
OXl.

- size () : O APIOUOC TWV OTOIXEIWYV OTO GUVOAO.

- isEmpty () : boolean av €xel oToIX€ia TO OUVOAO 1) OXI.

- Object[] toArray(): €mMOTPEPEI TTIVOKA UE TA OTOIXEIQ TOU
ouvoAou (etmioTpégel TTivaka atrd Objects — xpeialetal casting
METQ).

AIATPEXOVTAC TA OTOIXEIO TOU CUVOAOU:
- HashSet<T> mySet = new HashSet<T>() ;
« for (T x: mySet) {..}


http://docs.oracle.com/javase/6/docs/api/java/util/HashSet.html
http://docs.oracle.com/javase/6/docs/api/java/util/HashSet.html
http://docs.oracle.com/javase/6/docs/api/java/util/HashSet.html

-
[Mapaodeiyua |

Alaaloupe pia ogipa atro Strings Kal 6EAoupE va
Bpouue OAa Ta povadIka Strings
- [.x. va @TIAZoupE TO ACIKO VO BIBAiou

[Tw¢ Ba 10 UAOTTOINOOUUE QUTO?

- Mg ArrayList?
[TpETTEI VO KAVOUUE TTAPA TTOAAEC OUYKPIOEIC
- Me HashSet?
H avadlritnon €vog string yiveral TToAU TTI0 YpRyopa.



| import Jjava.util.HashSet;

| import java.util.Scanner;

I

| public class HashSetExample

Iy

public static void main(String[] args) {

HashSet<String> mySet = new HashSet<String>() ;

Scanner input = new Scanner (System.in) ;
while (input.hasNext () ) {

String name = input.next();

if (!'mySet.contains (name)) {

mySet.add (name) ;
}
|

}

for (String name: mySet) {
System.out.println (name) ;

}

Object[] array = mySet.toArray() ;

for (int i = 0; i < array.length; i ++) {
String name = (String)array[i];
System.out.println (name) ;




-
HashMap (JavaDocs link)

Constructors
- HashMap<K,V> myMap = new HashMap<K,V>() ;

MéEBoodol

- put (K key, V wvalue) : TTpooBETel 1O euyapl (key, value)
(dnuIoupyEi pia ouoxanon)

-V get (K key) : EMOTPEPEI TNV TIUN YIA TO KAEIOi key .

- remove (K key) : apaipei To euyapl Je KAEIDi key .

- containsKey (K key) : boolean av 10 oUvOAO TTEPIEXEI TO KAEIDI
key n oxl.

- containsValue (V value) : boolean av 10 oUvoAo TTEPIEXEI TNV
TIu value 1 Oxl. (apyo)

- size () : 0 apIOUOC TwV oToIXEiWV (KAEIDIWYV) OTO Map.

- isEmpty () : boolean av £xel oToixeia To map iy oxl.

- Set<K> keySet (): emoTpEQel Eva Set Pe Ta KA€IOIA.

* Collection<V> values ():emoTpe@el eva Collection pe Tig
TIMEG



http://docs.oracle.com/javase/6/docs/api/java/util/HashMap.html
http://docs.oracle.com/javase/6/docs/api/java/util/HashMap.html
http://docs.oracle.com/javase/6/docs/api/java/util/HashMap.html

-
[Mapaodeiyua ll

Alaaloupe pia ogipa atro Strings Kal 6EAoupE va
Bpouue OAa Ta PovadIKA Strings Kail va TOUG
OWOOUNE Eva ovaoIko Id.

- [1.x. va dwoouue apiBuoucg o€ pia Aiota ye ovouata

[Tw¢ Ba 10 UAOTTOINOOUUE QUTO?

Ti yiveTral av BEAoupe va dnNUIOUPYNOOUME £va
avTIKEipeVO Person yia kGBe povadikd ovoua”?



import java.util.HashMap;
import java.util.Scanner;

public class HashMapExamplel
{
public static void main(String[] args) {

HashMap<String,Integer> myMap = new HashMap<String,Integer>() ;
Scanner input = new Scanner (System.in) ;

int counter = 0;
while (input.hasNext ()) {
String name = input.next()
if (!myMap.containsKey (name)) {
myMap . put (name, counter) ;
counter ++;

AIETPECE TO OUVOAO HE TA KAEIDIA
(ovouata) oto HashMap

for (String name: myMap.keySet()) { :
System.out.println(name + ":"+ myMap.get (name)) ; :
|

[a kGBe KA£IOi (Gvoua) TTépe 1O id TTOU
QAVTIOTOIXEI OTO OVOUA AUTO Kal TUTTWOE TO.




I import java.util.HashMap;
import java.util.Scanner;

public class HashMapExample2
{

public static void main (String[] args) {
HashMap<String,Person> myMap = new HashMap<String,Person>() ;
Scanner input = new Scanner (System.in);

|

|

I

|

l

|

|

l

: int counter = 0;

| while (input.hasNext () ) {
I String name = input.next();
| if (!myMap.containsKey (name)) {
|

|

l

|

|

I

|

l

|

|

l

|

|

Person p = new Person(name,counter) ;
myMap .put (name,p) ;
counter ++;

}

for (String name: myMap.keySet()) {
System.out.println (myMap.get (name)) ;

KaAeital n toString TG KAaong Person




lterators

‘Eva interface 1Tou pag divel TIC AEITOUPYIEG YIa va
dlatpexoupue Eva Collection

MeBoodol

- hasNext () : boolean av o iterator €xel TACElI OTO TEAOG N
OxI.

T next () : EMOTPEPEI TNV TINA ETTOUEVN TIUN

- remove () : AQAIPEI TO OTOIXEIO TO OTTOIO ETTECTPEWE N
TeAeuTaia next()

[Mpoooxn, dev UTTOPOUNE VO KOAECOUME TNV remove evw ouvexiZeTal
TO iteration.

MEBodoC TNG Set:

- Iterator iterator (): €mOTPEPEI £va iterator yia TO Set.



| import java.util.HashSet;
| import java.util.Iterator;
| import java.util.Scanner;

public class IteratorExample

{
public static void main (String[] args) {

HashSet<String> mySet = new HashSet<String>() ;
Scanner input = new Scanner (System.in);

while (input.hasNext () ) {
if (!mySet.contains (name)){ mySet.add(input.next()); }

}

|

|

l

|

|

I

|

l

|

|

l

|

: Iterator it = mySet.iterator ()
I while (it.hasNext()) {
l
|
|
l
|
|
I
|
l
|
|
l
|

if (it.next() .equals("a")) {
it.remove () ;
break;

MpéTtTel va kKAvoupe YIOTi av
y AQAIPECOUE [ia TIUN EVW JIATPEXOUE TO
} oUVOAO JTTOpEi va TTPoKANBEi AaBog.

it = mySet.iterator(); — . -
—ava-OIaTPEXOUME TOV TTiVAKA.
while (it.hasNext()) { PEXOUM

System.out.println (it.next()) O iterator TTPETTEN VO F,ava-op!cnsl yla
} Va CEKIVAOEI ATTO TNV apxr Tou
} OUVOAOU.



-
S UMOVEC

O1 Tp€IC OUANOYEC TTOU TTEPIYPAWAE €ival TTAPA TTOAU

XPNOIMEC VIO VO KAVETE yPryopa TTpoypauuara

- 2UvnNBIoETE va TIC XPNOIMOTIOIEITE KAl HABETE TTOTE BOAEUEI VA
XPNOIMOTIOIEITE TNV KABE douN

To HashMap civai idiaitepa XpNOIPO YIATI Hag

EMMTPETTEI TTOAU ypriyopa va kavouue lookup: va

Bpiokoupue Eva KA€IOi yEoa o€ Eva OUVOAO Kal TNV

OUOXETICOMEVN TIUN

- [1.X., OTO TTAPABEIYUA PE TO TUAMA TOU TTAVETTIOTNMIOU TTWCG
0a avaKTrooupe TRV KAPTEAA EVOC PoITNTA?

- [Mw¢ pTtTopEITE Va aTToONKEVOETE TA XAPTIA VI KABE Xpwua
oT1o CrazyEights?



