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non 1 (11 povadeg) Zrartikoi TUnoi kai Mivakeg AVTIKEIHEV@V

MIa KAGon B gival utto-KAAON TNG A, 0 €AEYKTAG OTATIKWYV TUTTWV (static type checker)

NG Java Bewpei 611 0 Trivakag avTikelhévwy B[] eival utto-T1UTT0C ToU A[]. 't auTd Tov Adyo
O TTOPAKATW KWAIKAG Java PeTa@padeTal Xwpig TTpoBAAUaTa o€ bytecode TTpog eKTEAEDT).

1.

Nouhs~wnN

class A { ... };

class B extends A { ... };
B[] bArray = new B[10];
A[] aArray = bArray;

A X = new AQ;
if (... ) x =
aArray[5] = x;

hew B();

(0) (3 povadeq) ESnynoTe yiati n avdBeon otnv ypapun 4 (A[] aArray = bArray) civai
opBwg Tutrotroinuévn (well-typed) yia Tov eAeykKTA oTaTIKwyY TUTTWV (static type checker) Tng
Java,

(B)

AUon:
As stated in Java, if B <: A then the type checker considers B[] <: A[]. Then an
object reference like aArray can refer to an object instance of any of its subtypes.

(5 povadeg) ECnynote kAtw omd Tole OUVOAKEG N avaBeon oTnv ypouun 7

(aArray[5] = x) 6a odnynoel o€ éva AdBog ekTéAeoNg;

AlUon:

If X points to an A object, there is no problem when an A object can be reached
through aArray. The problem is that the static type of bArray is B[] and bArray
now contains an object that is not of type B.

(y) (3 povadeqg) NMwg o bytecode compiler Tng Java diaxelpiletar 10 TPORANUA TTOU
TTEPIYPAYATE OTO TTPONYOUMEVO EPWITNHQ;

Auon:
The Java compiler inserts a run-time type check at the assignment aArray[5]
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Aoknon 2 (9 povadeg) Aiaxeipion Zkounidiwv MvAung

2ag divetal n akdbAouBn kAdon Java:
class Avatar {
static Navi Tom, Norm, Jake;
private void blockBuster( ) {
Tom = new Navi(l); // object 1

Norm = new Navi(2); // object 2
Jake = new Navi(3); // object 3
Jake = Tom;

}
}

a) (4 povadeg) Moio(a) avTikeipeva Ba amodeoueutolv atd TNV PvAun (garbage collected)
META TNV eKTEAEON TNG NEBGDOOU blockBuster (); AwoTe pia oUVTOPN €ERQyNON.

Alon:
Object 3 is garbage since it is no longer reachable.

B) (5 povadeg) E¢nyrote alvropa Tnv dila@opd PeTaly Tng £vvolag TNG TTPooRaACINATNTAG
(reachability) ka1 TNG BiwoipoTNTAS (liveness) Twv avTiKeInévwy oTa TTAdioIa TNG dlaxeipiong
okoutndiwyv PvAuNG (garbage collection) Tng Java.

AUon:

An object is reachable if there is some way for the program to access it, but is live
only if it is actually accessed in the future. Garbage collection uses reachability to
approximate liveness since the latter is much harder to determine.

‘Acknon 3 (11 povadeq) ApaipeTikeG KAaoeig kal Alenageg

ag Oivovrar n akoAoubn diemagr (Specifications) kar kAdoeig (BaseClass,
NextClass) Java:

public interface Specifications {

int CONSTANT = 1000;

int methodThree (int numOne, int numTwo);
} // end Specifications interface

public abstract class BaseClass {
private int baseNum;
public BaseClass (int baseNum) {
this.baseNum = baseNum;

public int getBaseNum (O {
return baseNum;

public int methodone (int numoOne) {
return numOne + baseNum;

public abstract int methodTwo (int numoOne);
} // end BaseClass

public abstract class NextClass extends BaseClass {
private int nextNum;
public NextClass (int numOne, int numTwo) {
super (numone) ;
nextNum = numTwo;
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3
public int methodone () {
return getBaseNum() + nextNum;

}
} // end NextClass

2TNV OUVEXEIQ JITTOPEITE va BpeiTe éva KWOIKa TTEAATN TTou MOEIKVUEI TTWG N KAdoN
MissingClass TTEPINEVOUNE VO AEITOUPVEI:

public class TestMissingClass {
public static void main(String[] args) {
MissingClass mc = new MissingClass (1, 20, 300);
System.out.println(mc.methodone(500));
System.out.println(mc.methodTwo(100));
System.out.println(mc.methodThree(200, 400));
} // end main
} // end TestMissingClass
/¥ OUTPUT:
501
1301
621
7':/

YAotroiote TNV kKAdon MissingClass €101 woTte n ekTéAeon TG PeEBGdou main() NG
TestMissingClass va Tuttwvel TNV TTapatrdvw £€€0d0. H MissingClass Ba mpémel va
emekTeivel (extends) Tnv a@aipeTik) KAdon NextClass kai va uAotrolei (implements) Tnv
dieTragn Specifications.

Znueiwon: H povn pabnuatiky mpdén tou Ba xpelaoTeite €ival n TTPOCcOeon PETALU
AekTIKWV TIHWV (literal values).

AlUon:
public class MissingClass extends NextClass implements
Specifications { // 2 points
private int missingNum; // 2 points
public MissingClass (int numOne, int numTwo, int numThree) {
super (numOne, numTwo);
missingNum = numThree;
} // 3 points
public int methodTwo (int numoOne) {
return CONSTANT + getBaseNum() + missingNum;
} // 2 points
public int methodThree (int numOne, int numTwo) {
return methodone() + numOne + numTwo;
} // 2 points
} // end MissingClass

‘Aoknon 4 (10 povadeg) Xeipiopog NMAaiciou ZUAAOY®V AVTIKEIHEVOV

Mag evdlogépel n odpwon HIag AioTag Aé¢ewv woTe va Bpouue eKeiveg TIG AEEEIg (words)
TToU &gV TTEPIEXOVTAI O€ €va dedopévo AegIkO (dictionary) kal va kataypdyouue TTOOEG POPES
eM@avifovtal oTnv Aiota. YAotroiRaTe TV TTapakdtw péBodo countunknownwords () tou
TTaipvel oav TTAPAPETPOUG Mia AioTa gupBolooelpwyv (List<String>) yia Tig AéEEI Kal éva
oUvoho oupBoloceipwy (Set<String>) TTou avamapioTd To Ae€ikd Kal €TIOTPEQPEl évav
TTivaka avTioTolxfoewv (Map<String,Integer>) pe TIG AEEEIC TNG AiOTAG €KTOG Ae€IKOU
Kal TNV ouxvotTnTa eu@Aaviong Toug. O1 KaTaxwpnoelg (entries) Tou mmapayodpevou Map dev
atraiteital va tagivoundouv wg 1pog Katola didragn. MNa autd tov Adyo, oTToladATTOTE
KaTAAANAN uAotroinon Tou Map (11.X. HashMap TreeMap) utropei va xpnoiygoTroindei yia Tnv
ouAhoyn Tou atroteAEopaTog TNG uEBGdoU. O1 cupBoAloaelpég Ba TTPETTEI va OCUYKPIVOVTAl WG
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TTPOG TNV TAUTOTNTA TOUG XWPIG Kapia TpoTtrotroinon: 1.X. OAEG oI akdAouBeg Aégeig “foo”,
‘Foo”, “FOO” kai “ FOO ” gival d1a@opeTIKEG. ATTOQUYETE TNV dnuioupyia €TITTAEOV dONWV
OedOPEVWV TTEPA ATTO QUTEG TTOU divovTal OTNV EKPUWVNON KOBWGS Kal TV Xpron HeBOdwv
TNG LSt TTou ev duvdapel £€Xouv peydho kKOOTOG ekTéEAeaNG OTTwG N get (7).

// Return a Map containing a list of <String,Integer> pairs where

// each String is a String that appears in the List words but not

// in the Set dictionary, and the associated Integer is the number

// of times the word appears in the List words

Map<String,Integer> countUnknownwords(List<String> words,
Set<String> dictionary) {

AUon:
// allocate map to hold result frequencies
Map<String,Integer> freq = new HashMap<String,Integer>(Q);
// process words in the dictionary
for (String word: words) {
“if (ldictionary.contains(word)) {
// input word is not in the dictionary. count it
if (freq.containskey(word)) {// or (freq.get(word)!=null)
// increase count of existing word
freq.put(word, freq.get(word)+1);
} else {
// add new word
freq.put(word,1);

}
¥

// return result map
return freq;

}

‘Aoknon 5 (23 povadeq) Baoikn ASITOUPYIKOTNTA AVTIKEIHEVWV

MNa tnv akdéAoudn kAdon Card Tmrou uAotrolei Tnv diemragry Comparator UAOTTOINCTE TA
TTAPOKATW:

a) (3 povadeg) Opiote évav atmapiBunTé 10O (enumerated type) pe Ta Xpwuara (suits)
TWV QUAAWV o€ pia TPATTouAQ: uTTaoTouvia (spades), kouTtreg (hearts), kapd (diamonds) kai
otrabid (clubs).

B) (20 povadeg) YAomomnaTte Tnv puéBodo compareTo() Tng dieagpng Comparator yia
avTikeiyeva TUTTOU Card €101 WOTE T XpWHOTA TWV QUAWY va diatdogovTal o€ Jia AioTa wg
€€Ng: yTaoTouvia (spades) > kouTtreg (hearts)> kapo (diamonds) > otraBid (clubs).

public class Card implements Comparable {

Auon: _ _
public enum Suit {Spades, Hearts, Diamonds, Clubs}

private Suit mySuit;

Card (Suit s) { mySuit = s; }

card (int 1) {
if (i == 1) mySuit = Suit.Spades;
else 1f (i == 2) mySuit = Suit.Hearts;
else if (i == 3) mySuit = Suit.Diamonds;
else mySuit = Suit.Clubs;

}

public suit getsuit() { return mysuit; } _

public string tostring(){ return mysuit.toString(Q; 1}
public int compareTo(Object 0) {

Auon:
// return 1 if greater, 0 if equal, -1 if less than
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if (o instanceof card) {
Card card = (Card) o;
Suit c = card.getSuit();
if (mySuit == Suit.Spades) {
if (c == Suit.Spades) return O;
else return 1;
} else if (mySuit == Suit.Hearts) {
if (c == Suit.Spades) return -1;
else if (c == Suit.Hearts) return O;
else return 1;
} else if (mySuit == Suit.Diamonds) {
if ((c == Suit.Spades) || (c == Suit.Hearts)) return -1;
else if (c == Suit.Diamonds) return O;
else return 1;
} else // (mySuit == Suit.Clubs) {
if (c == Suit.Clubs) return 0O;
, else return -1;
else
, throw new IllegalArgumentException();

H

if (o instanceof cCard) {
return ((Card) o).getSuit().compareTo(mySuit);

} else {
, throw new IllegalArgumentException();

}

Znueiwon: H yébodog compareTo () Ba mpétel va uAOTTOINGE PE TETOIO TPOTTO WOTE N
EKTEAEOT TOU aKOAOUBOU KWAIKA VA TUTTWVEI 0TRV oTavTap €¢odo: 1 0 -1
public static void main(string[] args) {
Card s = new Card(Suit.Spades);
card h = new Card(Suit.Hearts);
System.out.println("S vs H = "+s.compareTo(h));
System.out.println("S vs S = "+s.compareTo(s));
System.out.println("H vs S = "+h.compareTo(s));

ks
‘Acknon 6 (8 povadeg) EnavaAnnrteg ZUAAOY®V AVTIKEIHEVWOV

2a¢ divovtal ol dUo akdAoubeg kKAdoelg Java, Student kal Course:
public class Student {
public String name;
public double average;
} // end Student
public class Course {
// Private instance variables, storing data about a course,
// including a collection of the students in the course
// public methods for initializing a course, adding and
// removing students, etc.
// This method returns an iterator which will return each of
// the students in the course, as Student objects.
public Iterator iterator() {
// body omitted
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2€ KATTOI0 GAAO ONWEIO TOU TTPOYPAUMPATOS MOG evOIa®EPEl va BpoUuue Tov UWPNASTEPO PECO
6po BabuoAoyiag Twv eoITnTWY (Student) Tou TTapakoAouBoulv éva puddnua (Course). MNa
va eVIOXUOUUE TNV YEVIKOTNTA TNG MEBOdoU BEAOUPE va ayvorOOUUE TIG AETTTOUEPEIEG
ATTOONKEUONG TWV @OITATWV €VOG HaBrRuatog €dv TIX. XPNOIMOTIOIEITAI £vag TTivaKkag
(array), éva diavuoua (Vector), éva oUvolo pe katakepuatiopd (HashSet), kKA. Auth
TNV dUVATOTATA PAG TNV TTPOCPEPOUV Ol eTTaVAANTITEG (lterators) oTn Java 1Tou emTpETTOUV
VA OAPWVOUME Ta OTOIXEIO UIOG GUANOYNAG QVTIKEIMEVWY EVOUAAKWVOVTOG TIG AETTTOUEPEIEG
NG uAoTroinong TnG. YAOTIOIAOTE TNV TTAPAKATW MEBOdO maxAverage(Course c)
XpnoigoTrolwvTag TNV péBodo iterator() Tng kKAdong Course.

// This method must find the maximum average of any student in
// the course. It may assume that there is at least one student
// in the course and that all averages are between 0 and 100.
public static double maxAverage(Course c) {

// fill in the body of this method

AUon:

Iterator iter = c.iterator();

double max = 0;

while (iter.hasNext()) {
Student s = (Student) iter.next();
if (s.average > max)

max = s.average;
} // end while
return max;

Some common mistakes in the use of Iterators was:

Not knowing how to create the iterator. Some people tried new Iterator(), or
Course.iterator

Forgetting to cast the result of iter.next() into Student

Assuming some kind of getAverage() method

Trying to compare entire Student objects with ">" or "<", instead of comparing the
averages

Expecting iter.next() toreturn an int or an Integer

Calling iter.next () more than once inside the loop

}

Acknon 7 (18 povadeg) Mevikoi TUnoil oTnv Java

Opiopéveg QopEG gival Xproiuo va £Xoupe AsiToupyieg (operations) TTou emoTPEQOUV (eUyn
Tiywv. MNa TTapddeiyua, pia aképaia diaipeon utTopei va Bewpnbei cav pia Asiroupyia n
oTToia ETMOTPEPEI €va (VYOG AKEPAiIWV: O TTPWTOG gival To TTNAIKO (factor) kai o deUTEPOG TO
uttéAoitto (remainder) Tng dlaipeong. Aivovtag 1r.X. cav €icodo 10 13, n dlaipeon Pe TO 2
divel TTNAiko 6 kai uttoAoitro 1, n diaipeon Tou 6 pe 10 2 divel TTNAIKO 3 Kal uttéAoitmo 0, n
dlaipeon Tou 3 e 1o 2 divel TTNAIKO 1 Kal uttdAoiTTo 1, evw n diaipeon Tou 1 e 10 2 divel
mnAiko 0 kai uttéAoimmo 1. Omwg ptTopeite va Ocite amd autd 10 TTapadelyua, €dv
Olaipéooupe dIadoxXIKA PE TO 2 Ta TTapayoueva TTnAika kai BadAouue Ta utTOAOITTO O€ Mia
Aiota 1 1 0 1, Traipvoupe Tnv duadiki avattapdoTacn Tou apXikou apiBuou 13.

(0) (9 povadeg) YAotroioTe pia yevikr KAGon (generic class) Pair<A, B>, 6tTou A civail o
TUTTOG TNG TTPWTNG OUVIOTWOAG Kal B Tng deUTEPNG OUVIOTWOOG TOU {eUyoUG. YAOTTOINOTE
TNV PEBODO KATAOKEUAS Kal TIC NEBOdoug TTpdoacng oTiG dUO OUuVIOTWOES VoG (eUyoug
getFirst() kai getSecond().

class Pair<A,B> {
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AUon:
private A first;
private B second;
Pair(A a, B b) {
first = a;
second = b;

getFirst() {
return first;

getSecond() {
return second;

“w W D>

}

(B) (2 povadeg) OpioTte TV yeviki dieTra@n (generic interface) PairFunction<A,B> n
otroia TTpoBAéTTel pia péBodo compute() pe Opiopa €100d0uU KATTOloU TUTTOU A Kal
ETTIOTPEPOUEVN TIUA €va (eUYOG TOU OTTOIOU N TTPWTN CUVIOTWOA €XEl TUTTO A Kal n OeUTEPN
TUTTO B.

interface PairFunction<A,B> {

AlUon:
public Pair<A,B> compute(A a);

3

(y) (3 HOVadeG) ZTnVv ouvéxela opioTe WIa KAGON DiVvVBYTWO 1 OTToia UAOTTOIE TNV YEVIKN
dieTagn) PairFunction<A,B> yia aképaloug TUTTOUG TTAPAUETPpWY (BNA A=B=Integer)
KOl TIPOCQEPEI JIO CUYKEKPIYEVN UAOTTOINGN Yia TNV yéBodo compute().

AUon:
class DivByTwo implements PairFunction<Integer,Integer> {
public Pair<Integer,Integer> compute(Integer i) {
return new Pair<Integer,Integer>(i/2, 1%2);
ks

}

(d) (4 povadeg) Oi yevikoi TUTTOI TNV Java uloTroloUvTal PECW €VOG WNXaAvIoUoU
atraAoipric (erasure) Twv TUTTWV TTOU XPNOIMOTTOIOUVTAl oav TrapdueTpol. Molo gival 1o
ATTOTEAEOUA TNG ATTOAOIPG TwV TUTTWV TTOPAPETPWY (type parameters) yia TV YEVIKN
dierapry  PairFunction<A,B> kai Tnv  MéBodO  Pair<Integer,Integer>
compute(Integer 1) Twv TTPONYOUUEVWY EPWTNHATWY

Auon:
a interface PairFunction {
public Pair compute(Object a); }
b public Pair compute(Integer i) {
return new Pair(i/2, i%2);}

‘Aoknon 8 (15 povadeq) Oswpia AVTIKEIHEVOOTPEPOUG MpoypappaTiopou

(a) ( 10 povadec) H agpaipean (abstraction) kai n evBuAdkwan (encapsulation) amroteAoUv
duo amd TIC OpPXEGC TOU QVTIKEIUEVOOTPEQPOUG TTPOYPAMMPATIONOU  (object-oriented
programming).

i) (5 povadeg) Mwc utroatnpileTal n agaipeon dedouévwy atnv Java
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AUon:

Abstraction provides a simple high-level view of an entity or activity. Data
abstraction means that internal data of objects (defined by the fields of a
class) cannot be directly accessed from outside of the object. This is
achieved in Java by class or interface based programming.

i) (5 povadecg) Nwg utroaTtnpiletal n evBuAdkwaon otnv Java;

AUon:

Confining / hiding information so it can only be accessed through a defined
interface. Data is hidden inside objects and can only be accessed through
its public methods. This is achieved in Java by declaring the fields to be
private (or default, to allow package-wide access, or protected to allow
subclass access). Getter and setter methods may be provided to allow
indirect access to the data.

(B) (5 povadeg) MNarti n duvauikn déoueuon ovoudTwy (dynamic binding) eivalr onuavrikn
OTOV QVTIKEIMEVOOTPEPI TTPOYPANUATIONO;

AUon:

Dynamic binding is the selection of the code implementing a method call at
run-time, based on the actual run-time (i.e. dynamic type) of the target
object of the call. This is important because it allows the same code to be
used for different sub-types of object: it makes code more reusable.




