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-
ArrayList

H kAaon ArrayList<T=> gival yia TeQITTTWLoN

YEVIKEUNEVNC KAQONC

- 'Evac OuvapIkKog Trivakac TTou opideTal e TTAPANETPO
TOV TUTTO TWV QVTIKEIMEVWYV TTOU Ba KPATAEL.

H ArrayList<T=> gival pia atro TIC CUAAOYEC

(Collections) trou gival oplohEVEC OTNV Java.

- YTTAPXOUOEC OOUEC DEOOUEVWY TTOU JOG Bonbave otnv
QTTOBNKEUON KAl AVAKTNON TWV OEO0PEVWV.



class HashSet<T>

class ArrayList<T>

class HashMap<K,V>

ATtT0BnKeUElI OedopEVa O€
OcIpIoKn HopP®r. YTTAPXE!
n évvola TnG OIATaENG.
KaAd av BéAoupe va
olaTpeEyoupe Ta OedoEVa
ouxVva Kal ypryopa.

ATtToBnKeUEl dedouéva
oav oUVOAO XWPIC
diaracn. KaAé av
BEAoupe va Bpiokoupe
YPAYOPQ av £va OTOIXEIO
QVAKEI OTO OUVOAO

AtroOnkeuel (key,value)
Ceuyn. MNapduoia dour) e
T0 HashSet yia Tnv
ATTOONKEUON TWV KAEIDIWY,

aAAG Twpa KABe KAeIdi (key)

OYETICETOI ME Mia TIUNA
(value).




-
ArrayList (JavaDocs link)

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

MgEBoodol

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

add (int i, T x) : TTPOCOETEI TO OTOIXEIO x OTN B€0N i KAl
METATOTTICEI TA UTTOAOITTA OTOIXEIO KATA pIa BEon,.

remove (int i) : Q@AIPEi TO OTOIXEIO OTN BE€0N 1 KOI TO ETTIOTPEPEL.
remove (T x) : AQAIPEI TO OTOIXEIO

set(int i, T x): B&rel otnv Beon i TNV TIPN = aAAadovtag TNV
TTPONYOUMEVN

get (int i) : EMMOTPEPEI TO AVTIKEIPMEVO TUTTOU T OTNn B€on i.
contains (T x) : boolean av 10 oTOIX€i0 x QVIKEl OTNV AioTA 1} OXI.
size () : 0 apIBUOG TWV OTOIXEIWV TOU TTiVOKA.

AlaTpEXoVTag TOV TTiVaKQ:
« ArrayList<T> myList = new ArrayList<T>() ;

for (T x: myList) {..}


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

e
HashSet (JavaDocs link)

Constructors

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

MéBoodol
- add (T x) : TTPoOoBETEI TO OTOIXEIO x AV OEV UTTAPXEI ON OTO
OUVOAO.

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

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

- size () : 0 APIOUOC TWV OTOIXEIWV OTO OUVOAO.

- isEmpty () : boolean av £xeI aToIXEia TO CUVOAO 1 OXI.

* Object[] toArray (): €mMOTPEQPEI THVAKA PE TA OTOIXEID TOU
ouvoAou (emmioTpEPel Trivaka atrd Objects — xpeialetal downcasting
METQ).

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


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

-
[Mapaodeiyua |

AlaBaloupue yia gglpa aTtro Strings Kal BEAoupe va
Bpouue OAa Ta LovadIKa Strings
- .. va @pTIAcoUupE TO AEEIKO €vVOC BIBAiou

[Tw¢ 6a TO UAOTTOINOOUNE AUTO?

- Mg ArrayList?
[TpETTEl VO KAVOUUE TTAPA TTOAAEC OUYKPIOEIG
- Me HashSet?
H avadlntnon evog string yiveral TTOAU TTI0 ypryopa.



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

ublic class HashSetExample

~'g

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)arrayl[i];
System.out.println (name) ;




| import java.util.HashSet;

| import java.util.Scanner;

l

l public class HashSetExample

'

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();
mySet.add (name) ;

}

System.out.println (name) ;

}

Object[] array = mySet.toArray() ;
for (int i = 0; 1 < array.length; i ++) {
String name = (String)arrayl[i];

l

l

l

l

l

l

l

l

l

l

: for (String name: mySet) {
l

l

l

l

l

l

: System.out.println (name) ;
l
l
l



-
HashMap (JavaDocs link)

ATT00nKeUEl Ceuyapia aTTo TIMEG Kal KAEIDIA.

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

MEBodol

- put (K key, V value) : mpooB¢Tel 1O (euyapl (key, value)
(dnuioupyei pia cuoxenon)

- V get (K key) : €MOTPEPEI TNV TIMNA YIA TO KAEIDi key .

- remove (K key) : a@alpei To (euyapl NE KAEIDi key .

- containsKey (K key) : boolean av 1o cUvoAo Trepiexel T0 KAEIDI key
N Oxl.

- containsValue (V value) : boolean av To gUVOAO TTEPIEXEI TNV TIUN
value N OxlI. (apyo)

- size () : 0 APIOUOG TWV aTOIXEIWV (KAEIDIWV) OTO Map.

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

- Set<K> keySet (): emMOTPEPEl Eva Set e Ta KAEIDIA.

- Collection<V> wvalues (): emoTpEPel €va Collection Pe TIC TIMEC

- Set<Map.entry<K,V>> entrySet () : €mMOTPEPEl pia Set
avatrapacTtaon Twv key-value eyypagwv oto HashMap


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

-
[Mapaodeiyua ll

AlaBaloupue yia gglpa aTtro Strings Kal BEAoupe va
Bpouue OAa Ta povadIKa Strings Kal va TOUG
OWOOUME Eva LovaoIKo Id.

- I.x. va dwooupe apiBuoucg o€ pia Aiota e ovopaTa

[Tw¢ 6a TO UAOTTOINOOUNE AUTO?

Ti yivetal av BEAoupue va dnNUIOUPYNOOUUE Eva
avTIKEipEVO Person yia kaBe pyovadikd ovoua?



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

l public class HashMapExamplel

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

I

|

I

|

I

l int counter = 0;

l while (input.hasNext () ) {

| String name = input.next();

' if (!myMap.containsKey (name)) {
: myMap .put (name, counter) ;
I counter ++;
I

|

I

|

I

|

I

|

I

|

I

AIETPECE TO OUVOAO pE Ta KAEIDIA
(ovouara) oto HashMap

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

[ KaBe KAeIdi (Gvopa) TTape TO Id TTOU
— QVTIOTOIXEI OTO OVOUA AUTO Kal TUTTWOE TO.




j import java.util.HashMap;
| import java.util.Scanner;

|
| public class HashMapExample2

I{

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

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

}

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

KaAgital n toString Tng kKAdong Person




[Mapadeiyua il

AlaBaloupue yia gglpa aTtro Strings Kal BEAoupe va
Bpouue OAa Ta povadika Strings Kal va Tov apiOuo
TWV EMPAVIOCEWYV TOUC OTO KEIPEVO.

[Tw¢ 6a TO UAOTTOINOOUNE AUTO?



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

class HashMapExample3

{

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

while (input.hasNext () ) {
String name = input.next();
if (!myMap.containsKey (name)) {
myMap .put (name, 1) ;
}else({
myMap .put (name ,myMap.get (name) +1) ;
}
}

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




lterators

‘Eva interface 1Tou pag divel TIC AEITOUPYIEC yIa va
olaTtpeyoupue éva Collection
- |1d1aiTepa xprjoiyol av BEAOUPE va a@alipécouuE OToIXEIa aTTd £va
Collection.
MEBodoI Tou lterator<T=>
- hasNext () : boolean av o iterator £xeI TA0El GTO TEAOG 1 OXI.
- T next () : EMOTPEPEI TNV ETTOPEVN TIMA (aQva@opa Ol avTiypago)
- remove () : APAIPEI TO OTOIXEIO TO OTTOIO ETTECTPEWE N TEAEUTAIA
next()
MEBodocg Tou Collection

- Iterator iterator ():emoTpEPEl €va iterator yia pia ouAAoyn.
[.x.:
HashSet<String> mySet = new HashSet<String> () ;
Iterator<String> iter = mySet.iterator();



| import java.util.HashSet; , , , .
| import java.util.Scanner; O£Aw va apaipEéow aTro To aUVOAo Ta

' Strings pe AMyOTEPOUG ATTO 2 XOPOKTAPES
public class WrongIlteratorExample

{

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());

}

}

for (String s: mySet) {
if (s.length() <= 2){
mySet.remove (s) ;
}
}

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



I import java.util.HashSet; ; ; ; ;
| import java.util.Iterator; OéAw va apalpEow aTtrd To oUVOAO Ta

: import java.util.Scanner; Strings pe AMyOTEPOUG ATTO 2 XOPOKTAPES

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

|

l

|

l

|

l

|

l

|

l

|

I Iterator<String> it = mySet.iterator()
I while (it.hasNext()) {

l if (it.next() .length() <= 2){
' it.remove() ;

| }

I }

|
l
|
l
|
l
|
l

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

System.out.println(it.next()) ; QEORIIE: o] ghrlofA1fARYe Ko\ o eTo loafAMV[o!

) Va CEKIVAOEI aTTO TNV apxn Tou

OUVvOAOU.




| import java.util.Map; [
| import java.util.HashMap; O&éAw va agaipéow aTrd To cUVOAo Ta

| import java.util.Iterator; . , e ,
| import java.util.Scanner; Strings pe AIyOTEPEG QTTO 2 EUPAVIOEIS

I
| class IteratorExample2

Iy

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

while (input.hasNext()) {
String name = input.next();
if (!'myMap.containsKey (name) ) {myMap.put (name,1l) ;}
else{ myMap.put (name,myMap.get (name)+1) ;}

}

Iterator<Map.Entry<String,Integer>> iter = myMap.entrySet () .iterator ()
while (iter.hasNext ()) {

if (iter.next() .getvValue() <=2) { H entrySet emoTpE@el Yia guAoyn aTrd
iter.remove() ; Map.entry avTikeiyeva (y1 auto TTPETTE
} va Kavoupe import To Map) Ta otroia
} TTOPANETPOTIOIOUNE PE TOUG TUTTOUG TTOU

_ Kpata to HashMap
for (String key: myMap.keySet()) {

System.out.println(key + ":" + myMap.get(key))



Listlterator<T>

‘Evac Iterator €10Ika yia TNV cuAAoyr List

- KUpIo TTAeovEKTNUO OTI ETIITPETTEI DIATXION TNG AIOTAG TTPOG
TIC OUO KaTeuBUvVOEIC KAl aAAayVEC aTn AioTa evw TNV
OIATPEXOUE.

EmirAfov uebodol Tng Listlterator

- hasPrevious () : boolean av utrdpxouv KiI GAAa aTOIXEID
TTPIV a1Td auTO OTO OTTOIO EIPOOTE.

- T previous () : EMOTPEQPEI TNV TTPONYOUUEVN TIUN

- set (T) : ©OETEI TNV TIUI TOU OTOIXEIOU TTOU ETTECTPEYE N
TeEAeuTaia next()

- add (T) :poobETel Eva aToIxEio oTn AioTa AUECWC PETA ATTO
QUTO OTO OTTOI0 BPICKOUAOTE

MEBODOOC TNG List :

- ListIterator listIterator (): €mMOTPEPEI Eva iterator
yia hia auAAoyn.



http://docs.oracle.com/javase/7/docs/api/java/util/ListIterator.html

| import java.util.¥*;
l
| public class ListIteratorExample

I{

public static void main(String[] args) {
ArraylList<String> array = new ArrayList<String>();
Scanner input = new Scanner (System.in) ;

while (input.hasNext () ) {
String name = input.next();
array.add (name) ;

}

I

I

I

I

I

I

I

I

I

: ListIterator<String> it = array.listIterator();
I while (it.hasNext()) {

I if (it.next() .equals("a")) {
[ it.set("b");
I it.add("c");
l }

l }

I
I
I
I
I
I
I
I

it = array.listIterator()
while (it.hasNext()) {
System.out.println(it.next()) ;

}



limport java.util.*; OIAY0) va a‘(‘pc’n’upscr’w Ao TIC ENPAVIOEIG
I Tou String “a” armd Tnv AioTa pou

|
jpublic class ListIteratorExample

|
|
I { |
public static void main (String[] args) { l
ArrayList<String> myList = new ArrayList<String>();:
Scanner input = new Scanner (System.in) ; I
|

|

|

|

|

|

while (input.hasNext () ) {
String name = input.next();
myList.add (name) ;

|
I

|

I

|

I

|

I

|

I

| }
: H kKAjon Tng remove Ba apaipEoel
! myList.remove ("a"); MOVO TNV TTPWTN EU@AVIOT Tou “a”

! !

: for (String s: myList) { !

| System.out.println(s) ; '

. } [Mwg Ba TIC aPaIPECOUE OAEG?

I

: } Y1revluuion: n remove €TmoTPEPE!

e e i e boolean av £yive emTUXWG apaipean
(av aANage ONAadN n AioTta).



limport java.util.*; OIAY0) va a‘(‘pc’n’upscr’w Ao TIC ENPAVIOEIG
I Tou String “a” armd Tnv AioTa pou

|
jpublic class ListIteratorExample

|
|
I { |
public static void main (String[] args) { l
ArrayList<String> myList = new ArrayList<String>();:
Scanner input = new Scanner (System.in) ; I
|

|

|

|

|

|

while (input.hasNext () ) {
String name = input.next();
myList.add (name) ;

KaAgi Tnv remove péxpl va emmoTpéyel false
while (myList.remove("a")) ;

|
|
|
for (String s: myList) { |
System.out.println(s) ; :

|

} H uAotroinon aut Ouwc dev gival atrodoTIKR YIaTi KABE popd
} TTOU KAAOUUE TNV remove dIaTpEXOUE TV AioTa atro TNV apxn.
Eival kaAUTEpa va XpnNOIUOTTOINCOUME £va iterator.

|
|
|
|
|
|
|
|
|
|
| }
|
|
|
|
|
|
|
|
|
|
|




-
XpNon Twv CUANOYWV

O1 TPEIC CUAAOYEC TTOU TTEQIYPAWAE €ival TTAPO

TTOAU XPNOIPEC VIO VA KAVETE ypryopa

TTpoypPAU AT

- 2UvnBIoETE VA TIC XPNOIUOTIOIEITE KAI HABDETE TIOTE
BOAgUEl va XPNOIUOTTIOIEITE TNV KABE don

To HashMap civai 1d1aitepa XpnoIKYo YIATI hHag

ETMTPETTEI TTOAU ypryopa va Kavouue lookup: va

Bpiokoupe £va KAEIDI HEOO O€ £va OUVOAO Kal TNV

OUOXETICOMEVN TIUN



-
[MapadeiypaTa

‘Exoupe eva TpOypappa TTou OlaXEIPICETAI TOUG
POITNTEG EVOG TUNUATOG. [1o1a GUAAOYN TTPETTEI VO
XPNOIYOTTOINCOUPE av BeAoupE va AUCOUE Ta
TTAPAKATW TTPORANuaTa?

1.

@€EAOUUE VA UTTOPOUE VA EKTUTTWOOUUE TIC TTANPOPOPIES
YIO TOUG QOITNTEC TTOU TTAipVOUV £va uadnpua.
ArrayList<Student> allStudents

©¢AoupE va UTTOPOUHE VA TUTTWOOUUE TIG TTANPOPOPIES YIa
EVA OUYKEKPIMEVO @oITNTA (XpnoidoTroiwvTag 1o AM Tou
@ortn)

HashMap<Integer,Student> allStudents

©€EAOUPE VO GEPOUE TTOIOI POITNTEG EXOUV LAVATTIAPEI TO
HAGBnua Kal va UTTOPOUUE VO AVAKTAGOUME AUTH TNV
TTANPOPOPIa YIa KATTOIO POITNTA

HashSet<Integer> repeatStudents Avadntnon ye AM
HashSet<Student> repeatStudents AvalATnon PE OVTIKEIPEVO



-
Xpnon Oouwv

ArrayList: dtav BEAouUE va dIaTPEXOUME TA AVTIKEIMEVA 1] OTAaV BEAOUNE
OIATALN TWV AVTIKEIMEVWY, Kal Ogv Ba XpelaoTouuEe avalnTnon KATTolou
QVTIKEIMEVOU

- T1.X., jia KAaon Course TrepIEXEl MIA AiOTA aTTO AvTIKEiPEva TUTTOU Students
E@ooov pag evdiapépel va TUTTWVOUUE UOVO.

HashSet: étav B€Aoupe va €xoupe pia GUAAOYA aTro PoVadIKA

avTIKEIpEVa Kal BEAoupEe ypriyopn avadrtnon yia va JaBoupe av KATTolo
QVTIKEIJEVO OVAKEI O€ AUTH

- T.x., va Bpouue av évag eoitnTAg (AM) avAkel oTn AiCTa TwV QOITATWY TTOU
§ava1'ra|’pvouv TO pGBNua

- [1.X., va Bpoupe Ta JovadIKA ovouaTa atrd yia AioTa uE ovOUOATA JE ETTAVAAAWEIC

HashMap: [dia AeitoupyikOTATa PE TO HashSet aAAG pag emmiTpETTEl va
OUOYETIOOUME MIO TINN ME KABE OTOIXEIO TOU OUVOAOU

- T1.X. BEAW va avakaAéow ypryopa TIG TTANPOPOPIES YIa Eva QOITNTH
xpnaoigotroiwvTag 1o AM Tou

- To HashMap eivai 1o Xprioiyo atr o1l icwg Ba TTepiuévaTe



-
[TePITTAOKEC OOMEC

-'Exouue puaBel TpeIC PACIKEC OOUEC
- ArrayList
- HashSet
- HashMap

- MtTopoupue va dnNPIoUPYNOOUUE AVTIKEIUEVA TTOU
ouVvOIAdoUV QUTEC TIC OOMEC
- HashMap<String,ArrayList<String>>
- ArrayList<HashSet<String>>
- HashMap<Integer, HashMap<String, String>>



-
[Tapaodeiyua

@&Noupe yia KaBeva atro Ta povadika Strings TTou
Olaadoupe va KPATAME TIC BETEIC OTIC OTTOIEC
EUpaAvioTNKAV.

- Il.x., av £€xoupue €icodo “abacb a’, yia 1o “a” 6a
TUTTWOOUWE TIC B€oelc 0,2,5, yia 1o “b” 6a TUTTWOOUUE TIC
Bfocic 1,4 kal yia 10 “c” Tn B€on 3.



| import java.util.HashMap;
| import java.util.Arraylist;

| import java.util.Scanner;
l

| class HashMapArrayListExample
I
public static void main (String[] args) {
HashMap<String,ArrayList<Integer>> myMap =
new HashMap<String,ArrayList<Integer>>() ;
Scanner input = new Scanner (System.in) ;

|

|

|

|

|

: int counter = 0;

I while (input.hasNext()) {

I String name = input.next();

I if (!'myMap.containsKey (name)) {

I myMap.put (name,new ArrayList<Integer>());
l }

I myMap.get (name) . add (counter) ;

| counter ++;
|
|
|
|
|
|
|
|
|
|
|
|

for (String name: myMap.keySet()) {
System.out.print(name + ":");

for (Integer i:myMap.get(name)) {
System.out.print (" "+i);

}
System.out.println() ;



-
[Tapaodeiyua

2TO TTPOYPAUUA TNGC YPOAMMATEIAC EVOC
TTAVETTIOTNMIOU TTOU KPATAEI TTANPOQPOPIA VIO TOUC
QoITnTeg, BEAW ypnyopa ye to AM Tou @oITnTA va
UTTOPW VA Bpw TO BaBUO yia Eva pabnua
XPNOIMOTIOIWVTAC TOV KWOIKO TOU pabrnuartod. Ti
OOUN TTPETTEI VA XPNOIUOTIOINCW?



-
YAotroinon

Xpelagopal eva HashMap pe kAeidi o AM Tou @oITnTh
WOTE VO UTTOPOUUE YPNYOPa Va BPoupE TTANPOPOPIES
yia TOV poITNTN.

- Ti TIpEC Ba kpaTtael To HashMap?

Oa TTPETTEl Vva KpaTael aAAo Eva HashMap 1o oTroio va
EXEI AV KAEIOI TOV KWOIKO TOU PJOBruaTog Kal oav
TINA TOV BaBud Tou YoITNTN.

i Xpncrn _________________________________________
rStudentCoursesGrades = new HashMap<Integer,6 HashMap<int,double>>() ;
' StudentCoursesGrades.put (469, new HashMap<Integer,double>());
:StudentCoursesGrades.get(469).put(205,9.5); MpooBéTel TO BaBUS
 StudentCoursesGrades.get (469) .get (205) ;

Alapader To BaBud B



-
AI0@OPETIKN UAOTTOINON

2TO TTPOYPOMMO MOU VA €XW MIa KAGon Student tTou
KPATAEI TIC TTANPOPOPIEC YIa Eva POoITNTA KAl Jid
KAGon StudentRecord TTou KpaTAel TNV KAPTEAQ TOU
goITNTA YIa TO padnua. MNwc¢ aAAadlel n uhotroinon?



_

Oplopog

Opioudg
class Student

{
private int AM;
private HashMap<Integer, StudentRecord> courses;

pubic StudentRecord getCourseRecord(int CourselId) {

I
l
!
l
!
l
!
l
I return courses.get (courseld);
l

!

lass StudentRecord

~ 0

private double grade;

public double getGrade({
return grade;

allStudents.get (469) .getCourseRecord (205) .getGrade() ; J



_

Oplouog

Opioudg
class Student

{
private int AM;
private HashMap<Integer, StudentRecord> courses;

pubic HashMap<Integer, StudentRecord> getCourses () {
return courses;

lass StudentRecord

~ 0

private double grade;

public double getGrade({
return grade;

allstudents.get (469) .getCourses () .get (205). getGrade(),



XPOVIKN TTOAUTTAOKOTNTO

‘Exel Tooo peyadAn onuacia 11 dour) 6a xpnoiuotroifoouue? OAec ol
OOMEG Mag divouv TTEPITTOU TNV idIA AEITOUPYIKOTNTA.
- NAI

Av Kavoupue avadntnon yia pia Tiun o€ eva ArrayList mpeTrer va

OlaTpecoupe TN AloTa yia va OOUME av £va OTOIXEIO AVNKElI I OXI OTN
AioTa.

- Katd péoo 6po Ba ouykpivoupde PE Ta JIOA oToIXEia TG AioTag

- H xpovikr TTOAUTTAOKOTNTA €ival TETPAYWVIKA WG TTPOG TOV ApIOPO Twv
OTOIXEIWV

2€ éva HashSet p HashMap autd yivetal o€ ypovo oyxedov otaBepo (Q
AOYapIBUIKO W TTPOC TOV APIBUO TWV OTOIXEIWV)

- Av €xoupe TTOANG oTOIXEIA, KOl KAVOUUE TTOANEG avalnTNOEIC QUTO KAVEI
dlagopa

« H XpoVIKA TTOAUTTAOKOTNTA €ival YPAPUIKI WG TTPOG TOV ApPIBUO TWV OTOIXEIWV.



class ArrayHashComparison

public static void main(String[] args) {
ArraylList<Integer> array = new ArrayList<Integer>() ;
for (int i =0; i < 100000; i ++){
array.add (i) ;
}
HashSet<Integer> set = new HashSet<Integer>() ;
for (int i =0; i < 100000; i ++){
set.add (i) ;
}
Arraylist<Integer> randomNumbers = new ArrayList<Integer>();
Random rand = new Random() ;
for (int i = 0; i < 100000; i ++){
randomNumbers.add (rand.nextInt (200000)) ;
}

long startTime = System.currentTimeMillis() ;
for (Integer x:randomNumbers) {

boolean b = array.contains(x) ;
}
long endTime = System.currentTimeMillis ()
long duration = (endTime - startTime) ; I
System.out.println ("Array took "+ duration + " millisecs"); |

startTime = System.currentTimeMillis() ;
for (Integer x:randomNumbers) {

boolean b = set.contains (x) ;
}
endTime = System.currentTimeMillis () ;
duration = (endTime - startTime) ;
System.out.println("Set took "+duration + " millisecs");




