lterators

- 'Eva interface 1Tou pag divel TIC AEITOUPYIEC yIa va DIATPEXOUUE Eva

Collection
|d1aiTeEpa Xprioiuol av BEAoupE va agaipEcoupe aToixeia armo Eva Collection.

- MéBodol Tou lterator<T>
hasNext (): boolean av o iterator £€xel ¢Tacel 010 TEAOC 1) OXI.
T next () : EMOTPEPEI TNV ETTOUEVN TIUN (avapopd OXI avTiypago)
remove () : AQAIPEI TO OTOIXEIO TO OTTOIO ETTECTPEWE N TEAeUTaia next()

- M€Bodoc¢ Tou Collection :
Iterator iterator (): €mOTPEPEl £va iterator yia pia ouAdoyn. T.x.:
- HashSet<String> mySet = new HashSet<String>() ;
« Tterator<String> iter = mySet.iterator():;



import java.util.HashSet; : : . :
import java.util.Scanner; &AW va apaipécw aTTtd To GUVOAO Ta
Strings pe AlydTEPOUG ATTO 2 XOPOKTAPES
public class WrongIteratorExample
{
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) { Av diatpécoupe 1o set pe Tnv for-each

if (s.length() <= 2){ eVTOAN Ba Trapoupe (ouvriBwcg) Adbocg.
mySet.remove (s) ;
}

} Agev ptTopoupe va aAAaloupe 1O

for (String s:mySet) { Collection gvw 10 dilaTpExoupe!
System.out.println(s) ;

}



import java.util.HashSet; . ; , .
import java.util.Iterator; O£Aw va aPaIpEcw aTTo To GUVOAO Ta

import java.util.Scanner; Strings pe AlydTEPOUG 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()); }

}

Iterator<String> it = mySet.iterator()

while (it.hasNext()) { .
if (it.next().length() <= 2){ O lterator pag emTpETTEl VO

it.remove () ; dlaTpEXOUME TNV GUAAOYN KOl va
} olaypAa@poupe OToIXEIQ.
}

it = mySet.iterator();
while (it.hasNext()) {
System.out.println(it.next());

}




import java.
import java.
import java.
import java.

util .Map;

util .HashMap;
util.Iterator;
util.Scanner;

&AW va apaipécw aTTtd To GUVOAO Ta
Strings pe AiydTePEC ATTO 2 EPPAVIOEIG

class IteratorExample2

{

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().getValue() <=2){ H entrySet emioTpé@el yia cuAdoyr atrd
iter.remove () ; Map.entry avTikeipeva (y1 auTo TTPETTE
} va kavoupe import To Map) Ta oTroia

TTOPAPETPOTIOIOUME PE TOUG TUTTOUG TTOU
Kpatd To HashMap

for (String key: myMap.keySet()) {

}

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



Listlterator<T>

- ‘Evac Iterator €10ika yia Tnv ocuAAoyr) List
KUplo TTAcoVEKTNHO OTI ETITPETTEI DIACXION TNG AIOTAC TTPOC TIC OUO KATEUBUVOEIC KAl
aAAayEG OoTn AioTa eV TNV OIATPEXOUE.

- ETiTtAov puéBodoi Tng Listlterator

hasPrevious (): boolean av uttapxouv KI GAAa OTOIXEIO TTPIV ATTO AUTO OTO OTTOIO
€iNAOTE.

T previous () : EMOTPEPEI TNV TTPONYOUMEVN TIUNA
set (T) : ©OETEI TNV TIUN TOU OTOIXEIOU TTOU ETTECTPEWE N TEAEUTAIa next()

add (T) :TlpocBETel Eva aToIXEiO OTN AiIOTA AUECWC JETA ATTO AUTO OTO OTTOIO
BpIoKOpOOTE

- Mé€Bodog Tn¢ List :

ListIterator listIterator ():EmMOTPEQEI Eva iterator yia pia cuAloyr).




import java.util.¥*;
public class ListIteratorExample

{
public static void main(String[] args) {
ArrayList<String> array = new ArrayList<String>();

Scanner input = new Scanner (System.in);

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

array.add (name) ;
}

ListIterator<String> it

while (it.hasNext()) {
if (it.next () .equals("a")){
it.set("b") ;

it.add("e¢");

array.listIterator();

}
}

it = array.listIterator();

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

}



&AW va a@aipEow ATTo TIC EPPAVIOEIS

import java.util.¥*; C wm . .
P J Tou String “a@” ammod Tnv AioTa pou

public class ListIteratorExample

{
public static void main (String[] args) {
ArrayList<String> myList = new ArrayList<String>();
Scanner input = new Scanner (System.in) ;
while (input.hasNext ()) {
String name = input.next();
myList.add (name) ;
}
H kAfjon Tng remove Ba apaipéoel
myList.remove("a"); MAVO TNV TTPWTN EUPAvIon Tou “a”
for (String s: myList) {
System.out.println(s) ;
} Mwc Ba TIG apaipEcoupe OAEC?
}
} Y1revlupIon: n remove eTIoTPEPEI

boolean av £yIve ETTITUXWG a@aipeon
(av aAAage dnAadn n AioTa).



import java.util.*; OéAw va a‘(‘pglpao’w Qo TIG EUPAVIOEIG
Tou String “a” amd tnv AioTa pou
public class ListIteratorExample
{
public static void main (String[] args) {

ArrayList<String> mylList = new ArrayList<String>();
Scanner input = new Scanner (System.in) ;

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

}

KaAei Tnv remove Péxpl va emoTpéyel false
while (myList.remove("a")) ;

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

H uAotroinon auth ouwg d&v gival atrodoTIKI YIaTi KABE Qopd
TTOU KAAOUUE TNV remove dIaTpEXOUME TNV AioTa atrd TNV apXxH.
Eival kaAUTEPQ va XpnOoIPOTTOINOOUE £va iterator.




e
Xpnon Twv cUAAoYywV

- O1 TpEIC OUANOYEC TTOU TTEPIYPAWAE Eival TTAPA TTOAU XPNOIMEG VI
VA KAVETE ypnyopa TTpoypauuaTa
2.UVnNBioeTE va TIC XPNOIUOTTIOIEITE KAl JABETE TTOTE BOAEUEI VA XPNOIUOTIOIEITE
TNV KABE doun
- To HashMap civai 1d1aitepa XproIho YIOTI HAG ETTITPETTEI TTOAU
YpPryopa va Kavouue lookup: va Bpiokouue Eva KAEIOI JEoa O€ Eva
OUVOAO KalI TNV CUCYETICOMEVN TIUN



e
[Mapadeiyuarta

- ‘Exoupe Eva trpoypappa tTou dlaxelpieTal TOUC POITNTEC EVOC TUNMATOC.
[Toia ouAAoyn TTPETTEI VO XPNOIKNOTTIOINCOUME av BEAOUNE va AUOOUUE TO
TTAPOKATW TTPORAAUATO?

@€EANOUE VO UTTOPOUNE VA EKTUTTWOOUWE TIG TTANPOQPOPIES VIO TOUG POITNTES TTOU
TTaipvouv €va uaenpua.

« ArrayList<Student> allStudents
@€EANOUUE VO UTTOPOUNE VA TUTTWOOUUE TIC TTANPOYPOPIES VIO EVA OUYKEKPIUEVO
@oitnTn (xpnoipoTtroiwvTag o AM Tou goItnTh)

- HashMap<Integer, Student> allStudents
@€EANOUE va EEPOUE TTOIOI POITNTEG £XOUV CAVATTIAPEI TO NABNMA KAl VO UTTOPOUE
VO AVOKTAOOUUE aQUTA TRV TTANPOPOPIa YIa KATTOIO (pOoITNTN

- HashSet<Integer> repeatStudents

- HashSet<Student> repeatStudents AvalAtnon e AM

AvadlnTtnon JUE QVTIKEIMEVO



e
Xpnon 0ouwv

- ArrayList: 6tav BEAouNE va dIATPEXOUME TA AVTIKEIMEVA ) OTav BEAOUE
OIATAEN TWV AVTIKEIMEVWYV, Kal OV Ba XpEIQOTOUNE avalrTnorn KATTolou
QVTIKEIMEVOU

.., Mia kKAaon Course TrepIEXEl Yia AioTta atrd avTikeiyeva TutTou Students
« E@OoOV pag evola@épel va TUTTWVOUE LOVO.

- HashSet: otav B€doupe va €xoupe pia guAAoyr aTrd povadika

avTIKEINEVa Kal BEAoupE ypriyopn avadiTnan yia va yaBoude av KATTolo
QVTIKEIUEVO QVIKEI O QUTH

I.x., va Bpoupe av €vag @oitntAS (AM) avAkel oTn AiCTA TWV QOITNTWVY TTOU
§avana|’pvouv TO udBnua

M.X., va Bpouue Ta povadikd ovouaTa atro Pia AioTa e OVOPATA PE ETTAVAAAWEIS

- HashMap: 510 AertoupyikoTnTa pe 10 HashSet aAAG pag eTmiTpeTel va
OUOXETIOOUME PIO TIPN ME KABE aTOIXEIO TOU OUVOAOU

M.X. BéAw va avakaAéow ypriyopa TIG TTANPOPOPIES YIa Eva @OITATA
xpnoigotroiwvtag 1o AM Tou

To HashMap €ivail 1o xpAoiuo atr’ o1l icwg Ba TrepipévaTe



e
[TePITTAOKEC DOUEC

- 'Exoupe yaBel Tpeic BAOIKEC ODOPEC
Arraylist
HashSet
HashMap

- MTTOpOUNE VA DNUIOUPYNOOUUE QVTIKEIMEVA TTOU OUVOIAZOUV QUTEC
TIC OOUEC
HashMap<String,ArrayList<String>>
ArraylList<HashSet<String>>
HashMap<Integer,HashMap<String, String>>



e
[Mapadeiyua

- @€Aoupe yia KaBEva aTro Ta povadika Strings TTou diafaloupe va
KPATAUE TIC OECEIC OTIC OTTOIEC EUPAVIOTNKAV.

13 7

[1.X., av Exouue €icodo “ab acb a”, yia 1o “a” Ba TUTTWOOUE TIC BEDEIC
0,2,5, yia 1o “b” 6a TuTTwooupE TIC B€o¢elc 1,4 kal yia To “c” Tn B€on 3.



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

class HashMapArrayListExample
{
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;
while (input.hasNext ()) {
String name = input.next()
if (!'myMap.containsKey (name)) {
myMap .put (name ,new ArrayList<Integer>()) ;
}
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() ;



e
[Mapadeiyua

- 2TO TTPOYPOAMUA TNG YPOAMMATEIOG EVOC TTAVETTIOTNMIOU TTOU KPATAE!
TTANPOPOPIa yIa TOUG @oITNTEC, BEAW ypryopa pe To AM Tou
(POITNTI VO JTTOPW VA Bpw TO BaBuod yia éva yadnua
XPNOINOTTOIWVTAC TOV KWOIKO TOU paBnuartod. Ti doun TTPETTEN va
XPNOIYOTTOINOW?



T
YAotroinon

- Xpelagopal eva HashMap pe kA€idi To AM Tou @oitnTi
WOTE VA UTTOPOUUE YPHyopa va Bpoupe TTANPOPOPIEG
yia TOV QoITNTh.

TI TipnEC Ba kpaTtdel To HashMap?

- @a trpéTtTel va kpatdel dAAo Eva HashMap 1o otroio va
EXEI 0OV KAEIDI TOV KWOIKO TOU PaBnuaTog Kal oav
TIUAR ToV BaBuod Tou PoITNTA.

_ XPAON _ o _
:StudentCoursesGrades = new HashMap<Integer, HashMap<int,double>>() ; |
; StudentCoursesGrades.put (469,new HashMap<Integer,double>()) :
I StudentCoursesGrades.get (469) .put (205,9.5) ; MpocBétel To Babud |

:_StudentCoursesGrades .get (469) .get (205) ; AioBadel 1o Badud !

———————————————————————————————————— - o



AI0@OPETIKN UAOTTOINCON

- 270 TTPOYPOAMNMA JOU VA €XWw MIa KAaon Student tTou
KPATAEI TIC TTANPOPOPIES YIa £va POITNTA KAl Jid
KAaon StudentRecord 1ToU KpaTAel TRV KAPTEAA TOU
@oITNTNA YyIa TO uadnua. Nwc aAladlel n uhotroinon?



Opiopédg
class Student
{

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

pubic StudentRecord getCourseRecord(int Courseld) {
return courses.get (courseld) ;

}

_————mmmsm=TAa

Opiopdg

lass StudentRecord

~ 0

private double grade;

public double getGrade{
return grade;

}

.

Xpon

1
LallStudents.get(469).getCourseRecord(205).getGrade(); I




Opiopédg

Opiopédg
class Student
{

AIa@OopETIK UAOTTOINON
MTTOpOUME VA ETTIOTPEPOUNE
¢va HashMap

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

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

_————mmmsm=TAa

}

Opiopdg

lass StudentRecord

~ 0

private double grade;

public double getGrade{
return grade;

}

.

~ Xprion

LallStudents.get(469).getCourses().get(205).getGrade();



XPOVIKN TTOAUTTAOKOTNTO

- 'Exe1 1600 peyaAn onuacia 11 doun Ba xpnoiupoTtroirjooupe? OAeG o1 DOUES pag
divouv TTePITTOU TNV idla AEITOUPYIKOTNTA.
NAI!

- Av Kavoupue avalntnon yia pia Tipn o€ eva ArrayList TTpETTel va OIOTPECOUME TN
AOTO yIa va OOUME Qv Eva OTOIXEIO AVNKEI ) OXI 0TN AiOTA.
Katd péoo 6po Ba ouykpivoupe PE Ta JICA oTolXEia TG AioTag
H xpovIKA TTOAUTTAOKOTNTA €ival TETPAYWVIKI WG TTPOG TOV APIBUO TWV OTOIXEIWV

- 2€ €va HashSet ) HashMap auto yivetal o€ ypovo oxedov oTabepo (R
AOYapIOUIKO WS TTPOC TOV APIOUO TWV OTOIXEIWV)
Av €xoupue TTOANG oTOIXEIQ, KaI KAVOUNE TTOAAEC avaldnTroElg auTo Kavel diagpopda
H xpovIk TTOAUTTAOKOTNTA €ival YPAUMIKA WG TTPOG TOV ApPIOUO TwV OTOIXEIWV.



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

for (int i = 0; i < 100000; i ++){
randomNumbers.add (rand.nextInt (200000)) ; I
} |
|

long startTime = System.currentTimeMillis() ; :

for (Integer x:randomNumbers) { Me 10 ArrayList kavouue TTEpITTIOU
boolean b = array.contains(x) ; z
) 100000*100000/2 cuykpioeig

long endTime = System.currentTimeMillis () ; I
long duration = (endTime - startTime); |
System.out.println("Array took "+ duration + " millisecs"); I

|

startTime = System.currentTimeMillis() ;

for (Integer x:randomNumbers) { Me 1o HashSet kdvouue trepitrou

boolean b = set.contains (x); ,
} 100000 ouykpioeig
endTime = System.currentTimeMillis() ; |
duration = (endTime - startTime) ;
System.out.println("Set took "+duration + " millisecs");

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
I b |

I



21. EZAIPE2EIX




e
EcaipEoelc

- 270 TTPOYPAUMATA JOC Ba TTPETTEI VA UTTOPOUUE VO XEIPIOTOUME
TTEPITITWOEIG TTOU TO TTPOYPAUMO OEV £CEAICTETAI OTTWG TO EiXAME
TTPOPBAEWEI

[1.X., KQvOouuE Pia dlaipeon Kal O TTAPAVOUACTAG Eival undEv
@¢Noupe va diaBaooupe Eva akEPalo, aAAG n €icodog cival Eva String
@¢Aoupe va diaBaooupe atrd Eva apxeio aAAa dwoaue AdBog 1o dvoua.

- [0 TN dlaxeipIon TETOIWV ECAIPETIKWYV TTEQITITWOEWY UTTAPXOUV Ol
Ecaipéocic (Exceptions)

O1 eCaIPETEIC NAC ETTITPETTOUV VA EVTOTTICOUME TO TTPOBANUA o€ €Eva onueio (throw
an Exception) kal va 10 xcipiotoupe o€ KATTol0 GAAO onpeio (handle the Exception)
O1 eCaIpETEIC €ival Eva APKETA TTPOXWPENHEVO TTPOYPANUATIOTIKO EPYAAEIO.

AKOUN KI av gV TIC XPNOIMOTIOINCETE, EpPavidovTal o€ dlapopes BIBAIOBNKEC TNG
Java, o1roTe Oa TTPETTElI va CEPETE va TIC XEIpileaTe



‘Eva attAo TTapadeiyua

- 'Eva TTpoypappa oXoANG Xopou TalpIadel XOPEUTEC UE XOPEUTPIEC
Av o1 Avdpecg gival TTEPICCOTEPOI ATTO TIC YUVAIKEC TOTE 0 KABEVAC Ba XOpEWEl
ME TTAVW ATTO Wia yuvaika

AV 0l YUVQIKEG €ival TTApATTAVW ATTO TOUG AVOPEC TOTE N KABE Hia Ba XOopEWEl
LE TTOPATTAVW aTTO £vav avopa.

Av gival giooi piooi, Tote Taipiadovral £vag TTPOG Eval.
- T1yivetal av Oev UTTAPXOUV AVOPEC, 1 YUVAIKEC, 1 KaBOAou
uadnTeEc?

AUTO gival pia €I0IKA TTEPITITWON YIA TNV OTToia dNUIOUPYOUNE HIa £Caipean.



import java.util.Scanner;

public class Dancelesson Y)\OT[Oif]OT] X(.Upig €§Glpé0£I§
{

public static void main(String[] args)
{
Scanner keyboard = new Scanner (System.in) ;
System.out.println ("Enter number of male and female dancers:") ;
int men = keyboard.nextInt();
int women = keyboard.nextInt() ;

if (men == 0 && women == 0) {
System.out.println("Lesson is canceled. No students.");
System.exit (0) ;

}else if (men == 0) {
System.out.println("Lesson is canceled. No men.");
System.exit (0) ;

}else if (women == 0) {
System.out.println("Lesson is canceled. No women.") ;
System.exit (0) ;

}

if (women >= men)
System.out.println("Each man must dance with " +
women/ (double)men + " women.") ;
else
System.out.println("Each woman must dance with " +
men/ (double)women + " men.");
System.out.println("Begin the lesson.");



YAoTroinon Ue ECAIPETEIC

- O1av uttapxel KATroio TTPORANPA OTNV EKTEAECT TOU TTPOYPAMMATOC
(T1.X., MNOEVIKOC apIBUOC aTtrd AvOPEC N YUVAIKEC HaBNTEC) TO
TTPOYPAMUa pag Ba treTdel (dnuUIoupyei) pia ecaipeon (throws an
exception) Kal OTAPATAEI TNV OJOAN PON TOU TTPOYPAUMATOG.

- 2.€ KATTOI0 AAAO OnuEiO TOU TTPOYPANMATOC UAC TTIAVOUUE
(xeipIlopaoTe) TNV €caipeon (catch the exception) kai £€xoupe
KWOIKA TTOU TNV XEIpiZeTal.

- T gival yia ecaipeon?

H Java €xel pia kAdon Exception yia autd To0 OKOTTO TTOU KPATAE!
TTANPO@OPIA YIO TO TI TIPOKAAECE TNV £CAiPEDN,.

Mia e€aipeon gival Eva avTiKeEieVo TNG KAAoNG Exception i KA&TTOIOC
TTapaywyns kKAaong tng Exception.



e
Mnxaviouocg try-throw-catch

O KWAIKAG TTOU PTTOPEI Va

onMIoupynoel €aipeon
MTTaivEl O€ €va try-block

- Av n €¢ENIEN TOU KWOIKA

gival TTPOBANUATIKA ltry

eKTEAEITAI N EVTOAN throw n 1 {

OTTOIQ «TTETAEI» TNV | <K@dixag mpiv>

a&alpaon. : <KddL1xag o omoiog pmopei va K&vel throw exception>
- To étayua NG Caipeong |

MTTOPEI va YIiVETAI KAI OTTO | <Kéd 1kag petd>

KaAeital yéoa oTo try block |
catch (Exception e)

X
. Av U]po§£| g&qipgo—n n por‘l | <Kddirag mou xeipiletatr tnv efaipeon>
TOU KWOIKQ USTG(PépETGI | <Xpnoipomotiei to avtikeipevo e>
oTo catch-block 1o omoio
XEIPICETAI TIGC ECAIPETEIG

l
l
l
l
l
KaTtrola JEB0do TTou 1} :
l
l
l
l



T
To try block

- 20vTaen

- To try block gival éva block 0TTw¢ 0Aa Ta GAAa oTnv Java
Om yetafAnTA opiletal y€oa oto block givail TOTTIKN, KATT...



H evtoAn throw

- H evtoAn throw Agitoupyei we TEAEOTNC, KOl akoAouBeiTal aTtro Eva

QVTIKEIMEVO TUTTOU EXxception, i TTapaywyng KAAong TG Exception
AuTn €ival n €€aipeon TTou TTETAEI O KWOIKAG.

- Ot1av reraxrei n e€aipeon (1.X., 0tav KANOei n throw) Byaivoupe
QUTOMOTO EKTOG TOU try block kal o EAeyX0¢ TOU TTPOYPANMATOC
LETAPEPETAI OTO avTioTolxo catch block

Aeitoupyei avtiotoixa ue Tnv break oe switch block.



e
H kKAGon Exception

- H kKAGon Exception kpatdel TTANPOPOpPIES yIa TNV Caipeon
TTouU dnuIoupynNBnKe

‘Exel éva TTedio message To OTT0i0 KpaTdel Eva JAVUPA YIa TO
TTPOBANUA KAl TO OTTOIO YTTOPOUE VA dlaBAaoouue heE TNV HEBodO
getMessage()

- I'.x., 6tav kaAoupe TOV constructor
new Exception(“"No students. No Lesson”) ;

2T0 private medio message TN KAaong Exception
aTToBNKeUETAI TO PAVUNA TTOU diVOUME WS OPIoHA.

- MTTOpOUUE VO DNUIOUPYNOOUNE TTAPAYWYES KAQTEIC TNG
Exception kal va dNUIOUPYNOOUUE ETTITTAEOV TTEDIA YIA V
KPATAME TTEPICOTOTEPEC TTANPOPOPIEC YIA KATTOIA ECAipEDN.



e
To catch block

______________________________ |
'catch(Exceptlon e)

|{

- H TapaueTpog Exception e dNAWVEI TOV TUTTO TNG £€QiPECNC
TTou XeIpieTal To block kal Tn JETABANTA € TNG £¢aipeonc.
- XpNOIJOTIOIWVTAG TN METABANTH UTTOPOUUE VO €XOUHE
TTpoafaon ota Tedia TG £€aipeong
Mapadeiyua

:catch(Exception e) I

1 { :&:J
: String message = e.getMessage()

I

I

I

|
System.out.println (message) ; |
System.exit (0) ; :

|



T
Try-throw-catch

- 20vTagn

<K®d Ltxag¢ mpLv>
<Kodd1ka¢ o omoiog pmopei va k&avel throw exception>
<K®d Lkag¢ petéa>

}
catch (Exception e)
{

<KadLxag¢ mou xeiLpiletatr tnv gfaipeon>

- Mmaivovtag oto try block, ekTeAgiTal 0 KWAIKAG TTPIV.
- Av uttdpxel e€aipeon n pon MeTagépeTal oTo catch block

- Av Oev UTTapxEl eGaipean ekTeAEiTal 0 kwoIkag peTd. O Kwdlikag Tou catch block 0ev ekTeAgiTal
TTOTE.



import java.util.Scanner;
public class DancelLesson2 Y)\OTI-OIr]O-n IJE €§G|p€0'€|g
{
public static void main(String[] args)
{
Scanner keyboard = new Scanner (System.in);
System.out.println("Enter number of male and female dancers:");
int men = keyboard.nextInt()
int women = keyboard.nextInt();

try{
if (men == 0 && women == 0)
throw new Exception("Lesson is canceled. No students.");
else if (men == 0)
throw new Exception("Lesson is canceled. No men.");
else if (women == 0)

throw new Exception("Lesson is canceled. No women.") ;

if (women >= men)
System.out.println("Each man must dance with " +
women/ (double)men + " women.") ;
else
System.out.println("Each woman must dance with " +
men/ (double)women + " men.");
}
catch (Exception e) {
String message = e.getMessage( )’

System.out.println (message) ; ZF]HEI’(L)OT]Z To 'ITGpd5£IY|JG gival evOEIKTIKO.
System.exit (0) ; 2TNV TTPAEN TToTE deV Ba XPNOIPOTTOIOUCATE
) €CAIPETEIC JE AUTOV TOV TPOTTO KAl YIA £VQ

System.out.println("Begin the lesson."); 2 ; ;
} T600 atrAd TTPOLRANUa.



ECEIOIKEUPEVEC ECAIPETEIC

- H kAaon Exception gival n 1o yevikn KAGon €€aipeons. YTrapyxouv
KQAI TTIO £CEIOIKEUPEVEC KAQOEIC ECAIPECEWY TTOU KANPOVOUOUV ATTO
TNV Exception o€ did@opa mmakETa TnG Java. '.x.

FileNotFoundException
|OEXxception

- MtTOopOoUpE £TTiONG VO OPICOUNE KAl OIKEC MOC KAAOEIC ECAIPETEWVY
avaAoya JE TIG AVAYKEG MaG.

- AUTO €ival XproIJO WOTE va £XOUUE Kal ceidikeupeva catch blocks
OTTWG Ba doupEe apyoTEPQ.



e
[Mapadeiyua

- @ENOUPE VO OPICOUME MI ECAIPEDN YIA TNV TTEPITITWON TTOU
TTPOCTTaBoUuE va dIaIPECOUNE PJE TO PNOEV
H kAaon DivisionByZeroException

- H kAaon pag Ba kAnpovopuei amrd tnv Exception omtoTe Ba £xel TNV
uEB0OO getMessage() yia va TTIOTPEPEI TO URVUUA
2.UVNBwcg 10 yOvo TToU XpeIddeTal eival va opicoupe Tov constructor.



e
[Mapadeiyua

|public class DivisionByZeroException extends Exception
|
 {

: public DivisionByZeroException( )

{

super ("Division by Zero!") ;

public DivisionByZeroException (String message)

{

super (message) ;

H kAGon kAnpovouei kail Tnv uéBodo getMessage()



| import java.util.Scanner;
I
Ipublic class DivisionDemoFirstVersion

1

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

Scanner keyboard = new Scanner (System.in);

System.out.println("Enter numerator:");
int numerator = keyboard.nextInt();
System.out.println ("Enter denominator:");
int denominator = keyboard.nextInt() ;

|
|
|
|
|
|
|
|
|
|
|
|
|
|
if (denominator == 0) |
throw new DivisionByZeroException( ) ; |
|

|

|

|

|

|

|

|

|

|

|

|

|

|

double quotient = numerator/ (double)denominator;
System.out.println (numerator + "/"
+ denominator
+ " = " + quotient);
}
catch (DivisionByZeroException e)
{
System.out.println(e.getMessage( ));
system.Exit (0) ;

System.out.println("End of program.");



| import java.util.Scanner;
I
Ipublic class DivisionDemoFirstVersion

1

public static void main(String[] args)
{

try

{

Scanner keyboard = new Scanner (System.in);

System.out.println("Enter numerator:");
int numerator = keyboard.nextInt();
System.out.println ("Enter denominator:");
int denominator = keyboard.nextInt() ;

if (denominator == 0)
throw new DivisionByZeroException( ) ;

double quotient = numerator/(double)denominator;
System.out.println (numerator + "/"
+ denominator

+ " = " + quotient);
}
catch (DivisionByZeroException e) ) )
{ MTtropoupue yéoa oto catch block
System.out.println(e.getMessage( )); va KG)\OU}JS piq d)\)\ﬂ péeoﬁo

secondChance ( ) ;

}

I
I
System.out.println("End of program."); I
I
I



| public static void secondChance( )

{

Scanner keyboard = new Scanner (System.in);

System.out.println("Try again:") ;

System.out.println("Enter numerator:");

int numerator = keyboard.nextInt();

System.out.println ("Enter denominator:");
System.out.println("Be sure the denominator is not zero.");
int denominator = keyboard.nextInt() ;

if (denominator == 0)
{

System.out.println ("I cannot do division by zero.");

System.exit (0) ;

double quotient = ((double)numerator)/denominator;
System.out.println (numerator + "/"
+ denominator

I

|

I

|

|

|

|

|

|

|

|

I

|

|

|

System.out.println("Aborting program.") ; I
|

|

|

|

I

|

. I
+ " = " + quotient); I
|

|

|

|

|

|




e
Opilovtac Exceptions

- Opiloupe yIa veEa e€aipean POVO AV UTTAPXEI avayKn, AAAIWCG
UTTOPOUUE VA XPNOIUOTTOINOOUPE TNV KAAon Exception.

- 2TN VEQ KAQoN opiouue TTAVTA €va constructor xwpic opiopaTa Kal
Evav TTou TTaipvel To String Tou unvuuaToc.

- AlaTnpouue TNV pEBodo getMessage() wg Exel

2UVNBwc dev Ba xpelaoTouue KATTOIO AAAN HEBODO.



e
EcaipEocic ue eTITTAEOV TTANPOPOPIa

- Mia ecaipeon ouvnBwcg £xel Eva unvupa o popen String. Mtropei
va E£XEI KAl ETTITTAEOV TTANPO@OPIa N OTToia aTToBnKEUETAI O€ TTEDIO
™G MEBODOU.

- MNapadeyua: ZnTAUE TO £TOC YEVVNONG KAl BEAOUME va TTETAME MIA
gcaipeon av gival yeyaAutepo armo 2016.
@a opiocoupue To BadNumberException
H e€aipeon Ba petagpEpel TTAnpogopia yia Tov apiBuo Tou dOBNKE.



ublic class BadNumberException extends Exception

~'g

private int badNumber;

public BadNumberException (int number)

{
super ("BadNumberException") ;

badNumber = number;
}

|

|

|

|

|

|

|

|

|

|

|

: public BadNumberException( )
{
: super ("BadNumberException") ;
I }
|

|

|

|

|

|

|

|

|

|

|

|

|

public BadNumberException (String message)
{

super (message) ;

}

public int getBadNumber ( )

{
return badNumber;




| import java.util.Scanner;

1
| public class BadNumberExceptionDemo

11

public static void main(String[] args)

{
try
{

Scanner keyboard = new Scanner (System.in);

[
I
[
I
[
I
[
I
[
[
System.out.println ("Enter year of birth:"); I
int inputNumber = keyboard.nextInt() ; :
[
I
[
I
[
I
[
[
I
[

if (inputNumber > 2016)
throw new BadNumberException (inputNumber) ;

System.out.println ("Thank you for entering " + inputNumber) ;

}
catch (BadNumberException e)

{
System.out.println(e.getBadNumber( ) + " is not wvalid.");

! e

System.out.println ("End of program.");




[TOAAQTTAG catch blocks

- Eqpooov £xoupe TTOAAQTTAG €idn eCaipEéoewy gival duvaTtov Eva try
block va treTdel TTapatravw aTro Eva TUTTO £Caipeonc.

- 2TNV TTEPITITWON AUTH XpelalopaaTe Kal dlapopeTika catch blocks.



:public class NegativeNumberException extends Exception

{
public NegativeNumberException( )

{

super ("Negative Number Exception!");

|
|
|
|
|
|
|
|
|
|
|
|
public NegativeNumberException (String message) |
|
{ |
|
|
|
|
|
|
|
|
|
|
|
|
|
|

super (message) ;



System.out.println("How many pencils do you have?");
int pencils = keyboard.nextInt() ;

if (pencils < 0)
throw new NegativeNumberException ("pencils") ;

System.out.println ("How many erasers do you have?") ;
int erasers = keyboard.nextInt() ;
double pencilsPerEraser;

if (erasers < 0)

throw new NegativeNumberException ("erasers") ;
else if (erasers '= 0)

pencilsPerEraser = pencils/ (double)erasers;
else

throw new DivisionByZeroException( )

System.out.println("Each eraser must last through "
+ pencilsPerEraser + " pencils.");

catch (NegativeNumberException e)

{

System.out.println("Cannot have a negative number of " + e.getMessage( ));

}

catch (DivisionByZeroException e)

{

System.out.println(“"No erasers. Do not make any mistakes.");



e
[Tpoooxn

- Ot1av reTaxTei yia ecaipeon kai Byoupe armo £va try block, ta catch
blocks e¢etalovTal he TNV OEIPA TTOU gp@avifovTal OTOV KWOIKA.

- @Qa ekTeAeOTEN TO TTPpWTO catch block pe dpiocua Tou TaIPIAdEl OTO
exception TTOU €XEI TTETAXTEI.

- ['a va gipaoTe oiyoupol 011 Ba ekTeAEOTEI TO OWOTO catch block 6a
TTPETTEl VA EXOUME TIC TTIO OUYKEKPIPEVEC ECAIPETEIC TTPWTEG KA TIC
TTIO YEVIKEC META.

Av gival avaTtroda, ol TTI0 CUYKEKPIUEVEG CAIPETEIC OEV Ba EKTEAEOTOUV TIOTE.
O compiler pytropei va oag BydaAel urijvupa AaBoucg av £xete ndN TmACEl Pia
gcaipean.



H evtoAn throw dev pag «oTéAvEI» OTO

public class BadNumberExceptionDemo2 owoTo catch block.
{ Ortav TTeTALEI £CAipeOn, TO TTPOYPAPUO
public static void main(String[] args)  TAIPVEl Ta catch blocks pe Tnv ogipa
{ KAl MTTAiVEI OTO TTPWTO TTOU TAIPIALE!
try ME TNV €CQiPEDN TTOU TTETACE.

{

Scanner keyboard = new Scanner (System.in) ;

System.out.println("Enter year of birth:");
int inputNumber = keyboard.nextInt() ;
if (inputNumber <=1973)
throw new Exception("You are too old");
if (inputNumber > 2015)
throw new BadNumberException (inputNumber) ;

System.out.println("Thank you for entering " + inputNumber) ;
}

catch (Exception e) { To BadNumberException «eivai
System.out.println(e.getMessage()) KOI» Exception Kal dpa Ba MTTE
: o€ auTo To block

catch (BadNumberException e) {
System.out.println(e.getBadNumber( ) +" is not wvalid.");

}

System.out.println("End of program.") ; o) Compiler 8a nac XTUWﬁCﬁI )\deog

} ylaTi Ogv YiveTal TTOTE va JTTOUME
oT1o deuTepPO catch block



public class BadNumberExceptionDemo3
{

public static void main(String[] args)
{

try

{

Scanner keyboard = new Scanner (System.in) ;

System.out.println("Enter year of birth:");
int inputNumber = keyboard.nextInt() ;
if (inputNumber <=1973)
throw new Exception("You are too old");
if (inputNumber > 2015)
throw new BadNumberException (inputNumber) ;

System.out.println("Thank you for entering " + inputNumber) ;

}
catch (BadNumberException e) {
System.out.println(e.getBadNumber( ) +" is not wvalid.");

}

catch (Exception e) { H owoTh UAOTIOING
System.out.println(e.getMessage()) ; n non.

} MpwTta n 1TI0 €I10IKN £EQiPEON KAl

META N TTIO YEVIKN £Caipeon,.
System.out.println("End of program.") ;



MEBODOI TTOU TTETAVE ECAIPETEIC

- MExpIl Twpa €idape TTaPAdEIYUATA OTTOU OI ECAIPETEIC TTETIOVTAI KAl
TTIAVOVTAl OTOV 010 KWOIKA.
AUTO O¢gvV gival Kal TOOO PEAAIOTIKO OEVAPIO
- To M0 ouvnBe¢ gival OTI TNV £€aipeon TV TTETAUE O€ UIa HEBODO Kal
TNV TTIAVOUNE O€ Hia AAAN.



MEBOOOC TTOU TTETAEI £CAipEDN

_____________________________________ .
:ReturnType methodName (argument list) throws Exception |

{
<K®d L x0¢ mpLv>
<Kadd Lkxag¢ o omoiog¢ kKavel throw Exception>
<K®d LkO¢ petda>

- Av n NEBOOOC TTETACEI IO £CAipeEOn TOTE OTAUATAE!
N EKTEAEON TOU KWOIKQ OTO ONUEIO TTOU TTETAEI TNV
ecaipean.

Me Tov idlo TPOTTO OTTWG N EVTOAN return



MEBOOOC TTOU TTETAEI £CAipEDN

- Mia uéEBodOC pTTopEi Va TTETAEI TTOAANEC ECAIPETEIC
- 20vTaen:

I ReturnType methodName (argument list) |
throws Exceptionl, Exception2 :

{ !
<K®d Lxa¢ mpLv> |

<K@d Lka¢ o omoiog¢ kavelL throw Exceptionl> :
<K®@d L KOG petd> I

<K@d Lka¢ o omoiog¢ kavel throw Exception2> |
<K®@d L KOG petd> :

|



Iim.port java.util.Scanner; I

public class DivisionDemoSecondVersion I
{

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

Scanner keyboard = new Scanner (System.in) ;

try
{

nator :");
int denominator = keyboard.nextInt() ;

System.out.println("Enter numerato
int numerator = keyboard.next

double quotient = safeDivide (numerator, denominator) ;
System.out.println (numerator + "/" + denominator + " = " + quotient);

}

|
1
1
|
1
|
1
|
1
|
1
|
|
1
| catch (DivisionByZeroException e)

{
: System.out.println(e.getMessage( ));
| secondChance () ;
I } H eCaipeon dnuioupyeital oTnV
| System.out.println("End of program.") ; SafeDIVIde G)\)\a TnV T|'|GVOU|J£ Kal Tr]V
b XEIPIZOPOOTE OTNV Main
1
|
1
|
1
|
1
|

public static double safeDivide(int top, int bottom) throws DivisionByZeroException

{
if (bottom == 0)
throw new DivisionByZeroException( )

return top/ (double)bottom;



Catch or Declare

- Mia pEBodo¢ N otroia KaAsi pia AAAN HEBODO TTOU TTETAEI €AipET EXEI
QU0 €TTIAOYEC
Catch: Na midoel Kal va XEIpIoTEl TV €€aipean.

Declare: Na kavel ki autj throw Tnv £€aipeon.

« AUTO gival pia pop®n eTaBeonC euBUVWY, APRVOUMPE TNV TTapatravw PEBodO va XEIPIOTEN TV
ecaipeon.

- Av dgv KAvouue €va atrd Ta duo, o compiler Ba TTapaTTOVEDEi.

- ECaipeon: Runtime exceptions
KaTtroleg eCalp€oelc NTTOPOUME ATTAG va TIC aprooupe. Av oudBouv TO TTPOYPAUHA
Mag Ba TeppaTioel ye AaBog
1.x., NullPointerException



public class DivisionDemoSecondVersion

{

public static void main(String[] args)

{

Scanner keyboard = new Scanner (System.in);

try
{

System.out.println ("Enter numerator,
int numerator = keyboard.nextInt():

|
|
tor :"); |
denominator = keyboard.nextInt() ; |
|
|
|
|

int percentage = safePercentage (numerator, denominator) ;
System.out.println("percentage = " + percentage +"%");

}

catch (DivisionByZeroException e)

{ _ H safePercentage dev xpeialetai try-catch
System.out.println(e.getMessage( ));

I
|

I

|

I

|

|

I

|

I

|

I

|

I

|

I secondChance () ; block yiaTi TTETAEI KI QUTH TNV €€QipEDN TNG
| } safeDivide (declare). ANIw¢ Ba gixaue
: compile error.

|

I

|

I

|

I

|

|

I

|

I

|

public static int safePercentage (int top, int bottom) throws DivisionByZeroException
{

double ratio = safeDivide (top,bottom) ;

return (int) (ratio*100);

}

public static double safeDivide (int top, int bottom) throws DivisionByZeroException
{
if (bottom == 0)
throw new DivisionByZeroException( ) ;
return top/ (double)bottom;



Tutrol E¢aipeoewy E€aipoeig TTou TpETTel

EITE va TIG TIIACOUE

_ uEoa o€ £va try-catch
Exception block, €ite Ba TTpETTEl va
TIG GAVATTETACOUHE
(dnAwooupe) pe pia
EVTOAN throws

RuntimeException

_%

E¢aip€ocic TTou dcv
XpPeIadeTal va TIG
QAVTIMETWTTIOOUME
MEow try-catch block
ME pia evioAn throws




| import java.util.Scanner; - o
| import java.util.InputMismatchException; Av kai Oev eival aTrapaiTnTo

: MTTOPOUE VA TTIACOUE Eva
| Public class InputMismatchExceptionDemo RuntimeException.
 {

public static void main(String[] args)

{ 2TO TTOPAdEIYUO AUTO

Scanner keyboard = new Scanner (System.in) ; ’
int number = 0; //to keep compiler happy XPNOIJOTIOIOUHE TO

boolean done = false; InputMismatchException yia
_ va dnMUIoUPYAOOUNE Eva
while ('done) 2 2 o
( Bpdxo pEXP! va 00BEi To
try OowaoTo input

{ I

|

|

|

|

|

|

|

|

|

: System.out.println("Enter a whole number:") ;

I number = keyboard.nextInt() ;

done = true; . . .
. ) H eCaipeon dnuioupyeital atrd
: catch (InputMismatchException e) NV péeoao nextlnt()
I {

|

|

|

|

|

|

|

|

|

keyboard.nextLine () ; I
System.out.println("Not a correctly written whole number.") ; I
System.out.println("Try again."); I

} I

} I
I

System.out.println("You entered " + number) !

} To InputMismatchException gival utrapxouoa
RuntimeException 1ng Java



| import java.util.Scanner;
| import java.util.InputMismatchException;

I
| public class InputMismatchExceptionDemo2

 {

-4

public static void main(String[] args)

{
Scanner keyboard = new Scanner (System.in) ;
int number = 0; //to keep compiler happy

while (true)
{
try
{
System.out.println("Enter a whole number:") ;
number = keyboard.nextInt() ;

I
I
I
I
I
| |

| |

| |

! I

' |

| |

| |

| |

| |

| |

I

I } break; AAANOG TPOTTOG VA KAVOUE

: catch (InputMismatchException e) Tov i3I0 KU)B!KG

I { XPNOIUOTTOIWVTAG TNV break.
I keyboard.nextLine () ; -
I System.out.println("Not a correctly written whole number.") ;

I System.out.println("Try again.");

|

I

|

I

|

|

|

}

I
I
I
I
I
System.out.println("You entered " + number) ; I
I
I
|
I

-
I
1
I
1
I
1
1
I
1
I
1
I
1
I
1
I
I
1
I
1
I
1
I
1
I
1
1
I
1
I
1
I
1
I
1
I
I
1
I
1
=



-
XpNon €caipEcEwy o€ BPOXOUC

- MtTOpOUE va XPNOIMOTTOIOUUE TIGC ECAIPETEIC YIA VA
ONMIOUPYNOOUUE CUVONKEC O€ BPOXOUC OTTWC EIDANE TTAPATIAVW
WOTE va £€ao@aAliooupue TNV AEITOUPYia TOU TTPOYPAMMATOC OTTWG
TNV BEAoUuE



e
Xpnon E¢aipeocwyv

- Tig eCaipeoelg Ba TIC OEITE TTEPICCOTEPO OTAV BA TTPETTEI VA
XPNOIUOTIOINCETE KATTOIA BIBAIOBNAKN TTOU £XEI HEBODOUC TTOU
TTETAVE ECAIPETEIC.

- 2TOV OIKO 0aC KWOIKA £XEI VONUA VA TTETACETE MIA £Caipean OTAV
EXETE Mia HEBODO TTOU OV CEPEI TTWG VA XEIPIOTE Eva AABo¢ Kai n
atroPaon Ba TrpeTTel va TTapBei o€ KATTOI0 UWNAOTEPO ONUEIO TOU
KWOIKA TTOU €XOUUE TTEPIOTOTEPEC TTANPOPOPIES

[a Tapadeiypa dev gival douAeld TnG safeDivide va ¢avalnTtroel Toug
aplBuouc. Aprivel TNV main va 10 KAVEL.



T
[Tpocoxn
- H eUKOAN kail TegTTEAIKN AUON Yia IO €Caipeon €ival va TNV

TTIIAOOUME KAl ATTAQ VA PNV KAVOUUE TITToTa, aAAG auTO €ival KOKI)
TTPOYPOANUATIOTIKN TOKTIKH.



