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‘Aoknon 1 (10 povadeqg)
1.1 Ti oupBaivel KaTd TNV JETAPPACH TOU TTAPAKATW TTPoypAuuaTog Java:

final class A { ...}
class B extends A { ... }

AUon:
Compile error: We can’t extend final classes

1.2 Shape civail pia apnpnuévn (abstract) kKAdon tmou opileTal WG akoAoUBwWG:

abstract class Shape {
abstract void draw();
abstract void move(int x, int y);
abstract void scale(double factor);
int x,y;

y int width, height;

Ti oupPaivel kKaTd TV PETAQPOON TNG TTAPOKATW KAAONG Square Trou
egeidikevel Tnv Shape?

class Ssquare extends Shape {
void move(int x, int y)
{this.x = x; this.y = y;};

AUon:
Compile error: Concrete classes extending an abstract class should
implement all its abstract methods

1.3 switch cival pia dietragn (interface) Tmou opifeTal wg aKoAoUBWG:

interface Switch {
public void turnon();
public void turnoff(Q;

Ti oupBaivel katd@ Tnv METAPPOOCN TOU TTAPAKATW OpIopoU TnG KAAong
Camelswitch mou ulomroiei Tnv Switch?



class Camelswitch implements switch {
public void_turnon(){on = true;}
private boolean on = false;

AUon:
Compile error: Concrete classes implementing an interface should
implement all its abstract methods

1.4 TMoio eival To AdBog oTOV TTAPAKATW OPIoHO TNG KAdong Test?

class Test {
int x = 0;
public static void main(String[] args){
System.out.println(x);

}

AUon:
Compile error: Static methods can’t access instance variables

1.5 Oa petagpacTei xwpic AaBn 1o TapakdTw Tpodypaupa Java? Av oxi
TIPOTEIVETE MIa owoThA d10pOwaoN Tou.

class A { ]
protected int Xx;

class B extends A {
private int y;

class C extends B {
int z;
public cO{
) Z = super.y;

AUon:
Compile error: Instance variable in class B should be protected

‘Aoknon 2 (16 povadeqg)

Mola civalr n €¢odog Tou TrapakdTw Trpoypduuatog Java? AwoTte Tnv
QTTAVTNON OOG OTIG KEVEC YPOUMEG TTOU TTPORAETTOVTAI OTNV €KQWVNON TNG

aoknong.

class A {
public void f() {system.out.printin(" A-f");}
public void h(A o) {System.out.print("A-h"); o.f(Q;}
public void m(A o) {System.out.print("A-m"); o.f(Q;}

class B extends A {
public void f() {system.out.printin(" B-f");}
public void h(A o) {System.out.print("B-h"); o.f(Q;}
public void m(B o) {System.out.print("B-m"); o.f(Q;}



public class Test {
public static void main(string[] args) {
B bl = new B(Q);
B b2 = new B(Q);
A al = new AQ;
A a2 = b2;
bl.h(al);

AlUon:
B-h A-f

bl.m(al);

AUon:
A-m A-f

bl.h(a2);

AUon:
B-h B-f

bl.m(a2);

AUon:
A-m B-f

al.h(a2);

AlUon:
A-h B-f

al.m(a2);

AUon:
A-m B-f

a2.h(a2);

AUon:
B-h B-f

a2.m(a2);

Auon:
A-m B-f

}
}
Aoknon 3 (14 povadeqg)
2ag divetal o oploudg o€ Java TnNG TTapakaTw KAdong Employee

class Employee {
private String name;
private String ssn;



}

private int salary;

public Employee(String name, String ssn, int salary){
this.name=name;
this.ssn=ssn; this.salary=salary;

public int earnings() {
return salary;

}
public String toSstring() {

return("Name:"+ name +"\n"+"SSN:"+ ssn +"\n"+
) "Earnings:"+ earnings() +"\n");

3.1 (6 povadeg) YAotroiciote pia kaivoUpyla kKAdon Executive n otoia
egeidikelel TNV Employee éxovrag pia €mITTAéoV WETARANTA OTIYMIOTUTTIWV
bonus kabw¢ kal PeBOOOUC OTIVUIOTUTIWY CUPTTEPIAANBAVOUEVOU Kal €VOG
KalvoUpPYIOU KATAOKEUAOTH avTIKEIUEVWY. XTnv Executive, Tpémel va
(eTTava-)opioeTe TIG TTAPAKATW YEOBGDOUG TNG Employee €101 WOTE:

O KaTaoKEUAOTAG QVTIKEINEVWY TNG EXecutive TTPETTEl va apXIKOTTOIE
TpeIG METABANTEG oTmiypiotUTiwy (name, ssn, salary kai bonus)
XPNOIMOTTOIWVTAG 2 CUUBOAOCEIPEG KAl 2 aKEPAioug TTou divovTal oav
TTaPAPETPOI TNG HEBOSOU.

H péBodog earnings Tmpémel va emMOTPEQPEI TIG ATTOOOXEG €VOG
d1euBuVTIKOU oTEAéXOUG aav To dBpoicua Tou salary kal Tou bonus.

AUon:
class Executive extends Employee {
private int bonus;
// constructor
public Executive(String name, String ssn,
int salary, int bonus) {
super(name,ssn,salary);
this.bonus=bonus;

// earnings method
public int earnings() {
return(super.earnings()+bonus);

3.2 (8 povadeqg) YlomoigioTe Twpa pia KAGon SME yia Tnv avatmmapdoTtaon

Miag

Mikprig-kai-Meoaiag Etaipeiag (MME) 1Tou ptropei va €xel 1o moAu 100

utTaAAAAoUG. H KAGon SME TTp€TTel va TTEPIAANPBAVEI TIG TTAPAKATW PETARANTEG
Kal uEBODOOUG OTIYMIOTUTTWV:

Tnv petaBAnT) employees TUTTOU Trivaka n oTroia Ba TTEPIEXEI TOUG
utTaANAAoOUG  TNG  eTaipeiag (OuunBeite TNV XpAON ava@opwyv o€
avTIKEiueva Java).

Tov KATAOKEUAOTH QVTIKEIUEVWY TNG SME XWpPig TTapaPETPOUG TTOU
OnUIoUpPYEi TOV TTivaKa PE TOUG UTTOAANAOUG TNnG €TAIPEIOG XwpIiG va
TTPooBETEl apxik& kavévav uttaAAnAo. EgnyeioTte yiati o €€ opiopou
(default) kataokeuaoTnG AVTIKEINEVWY TNG SME Ogv TTPOCQEPEI QUTAV
TNV AEITOUPYIKOTNTA.



e Tnv péBodo addEmployee n omoia TPocBETEl €va  QVTIKEINEVO
EmpTloyee oTov mrivaka employees.

e Tnv pébodo payday n omoia €KTUTTWVEI TO hame, SSh Kal earnings
OAwV Twv UTTAANAAWY TG ETAIPEIAG.

Auon:
class SME {
private Employee[] employees;
private int empNum;
// constructor
public SME(Q) {
employees = new Employee[100];
empNum = 0;

}

// addEmployee method

public void addEmployee(Employee e) {
employees[empNum++] = e;

// payday method
public void payday() {
for (int i=0; i< empNum ; i++)
) System.out.printin(employees[i].toString());

}

‘Aoknon 4 (20 povadec)

YAoTtroigioTe pia uéBodo insert n otroia €l0Ayel AKEPAIOUS OE TALIVOUNMEVES
ANioTteg List xpnolgotmoiwvTag OladoxikéG KAAOEIG HeEBOdwWvV OTTWG OTO
TTAPOKATW TTAPAdEIYUA:

(new Cons(1l, new Cons(4, new Empty()))).insert(2)
==> new Cons(1l, new Cons(2, new Cons(4, new Empty())))

(new Cons(1l, new Cons(4, new Empty()))).insert(0)
==> new Cons(0, new Cons(1l, new Cons(4, new Empty())))

(new Empty()).insert(4)
==> new Cons(4, new Empty())

4.1 (10 povadeqg) MNa tnv uhotroinon TG HeBOGSoU insert xpnoiyoTrolsioTe
TOUG TTOPOKATW NMITEAEIC opIopoUg Twv KAGoswv Empty kai Constructed
(yia ouvtopoypagia Cons):

abstract class List { _
abstract public List insert(int x);

class Empty extends List {
public List insert(int x) {

Auon: ]
return new Cons(x, this);




}

class Cons extends List {
public int first;
public List rest;

public Cons(int firstelement, List restelements) {
rest = restelements;
first = firstelement;

}

public List insert(int x) {

AUon:
if (X < this.first)
return new cons(x, this);
else
return new cons(this.first, this.rest.insert(x));

}

4.2 (10 povadeg) YAomolgiote TWpa HIa PEBODO sort oc TASIVOUNMEVES
ANiOTEG akepaiwv XpNOIYOTIOIWVTAG TNV HEBODO insert Tou TrponyoUlEVoU
epwTnuartog. H Baoikh 10€a Tou aAyopiBpou Tagivounong cival n akdAoudn: yia
Va TA&IVOUNOOUME JIa un KEVA AioTa TTpwTa TAEIVOUOUPE TO UTTOAOITTO UEPOG
NG ANioTag rest kal uetd el0dyoupe To TTPWTO aToIXEio TNG AioTtag First otnv
Tagivounuévn Aiota 1Tou POAIS dnuioupyAcape. MNa tnv uAotroinon TG sort
XPNOILOTIOIEIOTE TOUG TTAPAKATW NUITEAEIG OPICPOUG TWV KAGOEwV Empty Kal
cons:

abstract class List { _ .
abstract public List insert(int x);
abstract public List sort();

class Empty extends List {
public List sort() {

Auon: _
return this;

}
}

class Cons extends List {
public int first;
public List rest;

public List sort() {

AUon:
return (this.rest.sort()).insert(this.first);

}



‘Aoknon 5 (20 povadecg)

©éNoune va ulotroiooupe éva  TIPOypaupa  Java yia  TOV  XEIPIOWO
nAekTpovikwy  OleuBuvoewyv  (e-mail).  O1  nAekTpovIKEG  dleubuvoEIg

atroBnkevovTal o’éva aTTAG apxeio Kelpévou OTTwG diveTal akoAoUBwG:
Dimitris Plexousakis

dp@csd.uch.gr

vassilis Christophides

christop@csd.uch.gr

Apostolos Traganitis

tragani@ics.forth.gr

AvecdptnTa  ammé  TOV  TPOTTO  dnUIoUPYIiag TOou  TTAPATIAvVW  apXEiou
NAEKTpOVIKWV OleuBlvoewy (TT.X. XpPnoldoTrolwvTag Kdatrolov text editor)
BéAoupe va £xoupe TNV duvaToTNTA TAgIVOUNONG (Sort) wg TTpog Ta ovouaTa.
MNa TTapddelyya 10 ATTOTEAECOUA TNG TAGIVOUNONG TOU TTAPOTIAVW apXEiou
diveTal akoAoUBwG:

vassilis Christophides

christop@csd.uch.gr

Dimitris Plexousakis

dp@csd.uch.gr

Apostolos Traganitis

tragani@ics.forth.gr

EmmAéov BéAoupe va €xoupe Tnv duvartdtnTa evotroinong (merge) ouo
apxeiwv nAekTpovikwy OleuBuvoewy. To atroTéAeopa TTPETTEl va gival éva
Ta&IVOUNUEVO apxeio NAEKTpoVIKwY dlEUBUVOEWY aveedpTnTa ATTO TO AV TA
apXIKA apxeia ATav Tagivounueva f oxl.

e [pdayte pia dnuoéoia (public) kAdon Sorter kal TIG HeBODOUG
insertFromReader kai putTowriter ol otmoieg diaBdalouv éva
ApPXEIO NAEKTPOVIKWY OIEUBUVOEWY KOl YPAPOUV C’éva TALIVOUNUEVO
apXEio NAEKTPOVIKWYV dIEUBUVOEWV.

e [pdaywte pia dnudaoia (public) kAdon MergeAndsSort kai Tnv KUpia
(main) péBodo n otroia déxeTal Tpia ovopaTa apxeiwv oav €icodo. Ta
TPWwTa OUO opiopata divouv Ta OVOUATA TWV APXEIWV NAEKTPOVIKWV
OleuBuvoewy TOU  BEAOUPE va  EVOTTOINOOUME KAl TO TPITO TO
EVOTTOINUEVO KAl TAEIVOUNUEVO OPXEIO NAEKTPOVIKWYV DIEUBUVOEWV.

Znueiwon: MNa tnv doknon BewpeioTe OTI OTTOI0BATTOTE OVOUA apXEiou diveTal
oTnVv €icodo cival éva apxeio NAEKTPOVIKWY Ol1EUBUVOEWY TTOU aKOAOUBEl Tnv
Mop®n TTOU 0ag OOBNKE OTNV EKQPWIVNON: N TTPWTN YPAUMN TTEPIEXEI TO OVONQ
Kal n deuTepn TNV NAEKTPOVIKN d1EUBuvan, Kal 0 CUVOAIKOG apiBudS Ypauuwy
OTO apxeio €ival aptiog (AKOUN Kal av BewprjoeTe KAOAG-OpIOPEVA apxEia
O1EuUBUVOEWYV 0 NETOPPAOTHG Java atraiTei XeIpIouo e¢aipéaewv!).

To TPOYpaUPG cag TTPETTEl va XPNOIYOTTOINCEl TNV KAdon TreeMap Trou
uhotroigi Tnv diemapry Sortedmap. MNa va TpooBéaete éva elyog Gvoua-
dielBuvaon TpéTTel va XpnoiyoTtroleite TNV péBodo put(name, mail):.£rol 1o
6voua (name) xpnoiyoTroigital oav KA€Idi kal n dietBuvon (mail) cav TiuR. H
Tagivoéunon yivetalr autopata amd Tnv pEBodo put XpNnoIUOTTOIWVTAG TNV
otavrapt (aA@aBnTikh) diataén oe ocuuBoAoocipég (OnA. dev xpeialeTal va
ulotroioete DIKEG oag ueBOdoug didatagng). To atroTéAeopa NG TagIivounong
yiveTal eupavég pe Tnv xprion g peBddou eravaAnyng (iterator) iterator n
omoia  oéBetar TNV didTagn Twv KAEIOIWV evoc SortedMap oOTTwg
emMOoTpEPOVTal aTrd TNV uEBOdO entrySet.



AUon:
import java.io.*; import java.util.¥*;
public class Sorter {
private SortedMap smap = new TreeMap()
public void insertFromReader(BufferedrReader r)
throws IOException{
String name = r.readLine();
String mail = r.readLine();
while (name != null & & mail != null){
Smap.put(name, mail);
name r.readLine();
mail r.readLine(Q;

public void putTowriter(Bufferedwriter w) throws
IOException{

Iterator it = smap.entrySet().iterator();

Map.Entry entry;

while(it.hasnext()) {
entry = (Map.Entry) it.next(Q);
w.write(entry.getkey() + “\n”);
w.write(entry.getvalue() + “\n”);

}
}
public class MergeAndsort {
public static void main(string[] args){

Bufferedreader inl, 1in2;
Bufferedwriter out;

Sorter sorter = new Sorter();
try { if(args.1en%th ==3) {
inl = new BufferedReader(new
FileReader(args[0]));
sorter.insertFromReader(inl);
inl.close();
in2 = new BufferedReader(new
FileReader(args[1]));
sorter.insertFromReader(in2);
in2.close();
out = new Bufferedwriter(new
Filewriter(args[2]));
sorter.putTowriter(out);
out.close();

else throw new IllegalArgumentException(“The
number of Input/Output Files is wrong”);

}
catch (FileNotFoundEception e) {
throw new RunTimeException(“File not found:” +
args[0] + “or” args[1]);

}
catch (I0Exception e) {
throw new RunTimeException(“Error in wr1t1ng
file:” + args[2] + “or reading
files” + args[0] + args[1]));

}
1}




‘Aoknon 6 (20 povadec)

6.1 (4 povadeqg) Avapépete TIC BUO TEXVIKEG WE TIC OTTOIEC UTTOPOUME va
diatnpricouue (persistence) avrikeipyeva oto Oioko META TNV AAgn €vog
TTpoypduuatog Java. lMNMoleg gival o1 BacikEg dlagopég Toug?

AlUon:

Serialization: the serializing process is automatically handled by Java
but the default behavior can be overridden. There are no methods the
developer MUST implement

Externalization: the developer must manual handle the serializing
process and must implement the methods readExternal and
writeExternal

6.2 (4 povadeg) AvagépeTe TIC dUO OTPATNYIKEG WE TIC OTTOIEG UTTOPOUME VO
XEIpioTouue eCaipéoclg (exceptions) Katd Tnv ekTéAeon €vOg TTPOYPAUMOTOS
Java. NMoigg ival o1 Baoikég diagopEg Toug?

Auon:
handle now or use a try-catch-block structure:

handle later or use a throws clause in the method declaration:

6.3 (4 povadeg) Avapépete TOUuG dUO WPNXAVIOPOUG WE TOUG OTIOIOUG
MTTOPOUNE VO opicouue PNEBOBOUG Pe TOo idl0 dvoua o€ pia KAGoN 1A iepapxia
KAGoewv Java. Noigg ival o1 BaoikEG dlIaPopEG TOUG?

Auon:

Overload: several methods are defined with the same name but
different signatures (parameter/argument lists). Overloading lets you
define a similar operation in different ways for similar object types
Override: a subclass defines a method with the same name and
signature of a method in the superclass. Overriding lets you define a
similar operation in different ways for different but compatible object

types

6.4 (4 povadeg) Avapipete TIC dUO DIETTAPEC PE TIC OTIOIEC PTTOPOUME VO
OUYKPIVOUNE (compare) avTikeieva o’éva Trpoypaupa Java. loieg €ival ol
Baoikég dla@opEg TOuG?

AUon:

Comparator interface: One is to encapsulate the knowledge about
which objects are comparable and how to compare them in an object!
Such an object implements compare() method and it used for
designing a design custom ordering scheme

Comparable interface: The other is to make the objects we compare
implement themselves a comparison operation via the compareTo()
method and it used for designing a design natural ordering schema




6.5 (4 povadeg) AvapipeTe Toug dUO TPOTTOUC E TOUG OTTOIOUG UTTOPOUE VO
dnuioupyoupe KAwvoug (clone) avTikeipévwy o€ €va TTpoypaupa Java. lNoieg
gival ol BaoikéG dIaPOPES TOUG?

AlUon:

In many classes, the default implementation of (protected) clone() will
be wrong because it duplicates a reference to an object that shouldn’t
be shared

A shallow copy, by default:

A deep copy is often preferable:




