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Aoknon 1 (17 povadeg)
OewpnoTE TIG TTAPAKATW dNAWOEIG DIETTAPWY Kal KAdoEwyv Java.

public interface ISong {
void setName(String n);
String getName();
boolean equals(ISong s);

public class CSong implements ISong {
private String name;
public CSong(String n){ name= n; }
public void setName(String n) { name= n; }
public String getName() { return name; }
public boolean equals(ISong s) {
return ((s instanceof CSong) && name.equals(s.name));

}

public class TimedSong extends CSong implements ISong {

private double duration;

public TimedSong(String n, double d){

super(n); duration= d; }
public double getTime(){ return duration; }
public boolean equals(ISong s) {
return ( (s instanceof TimedSong) &&

y name.equals(s.name) && duration==s.duration);

3

1.1 (3 povadeg) Moisg amod TIC TTAPAKATW EVTOAEG TNG KUpiag PeBOBoU NG
KAGoNng SongApp Oewpouvtal cav AdBn amd Tov PETAPPOOTH TnG Java
(compile-time errors); Ytroypaupiote TIG AGBOG €vIOAEG Kal OIKaIOAOYAOTE
oUVTOMQ TNV ATTAVTNOT 0OG.

public class SongApp {
public static void main(String[] pars) {

ISong s0O, sl1l; CSong cs0O, csl; TimedSong t0, t1;
sO= new ISong('"Imagine");
sO= new TimedSong("voodoo Child",4.0);
sl= new CSong("A Long walk",4.0);
csO= new TimedSong('"Strange Fruit",6.0);
t0= new TimedSong('"Reasons to be Beautiful",5.0);
tl= (TimedSong) sO;
sl= t0;
csO0= tO0;



tl.setName(tl.getName());
. double d= csO.getTime();

Auon:

// wrong, cannot instantiate an interface

sO= new ISong("Imagine"); // 1 mark

// wrong, CSong has no constructor with two parameters
sl= new Csong("A Long walk",4.0); // 1 mark

// wrong, cannot assign TimedSong expression (t0) to
// Csong variable (sl)

sl= t0; // 1 mark

1.2. (14 povadeg) Ti Ba TUTTWOEI PETA TNV eKTEAECN TNG TTAPOKATW KUPiag
pMEBGOOU TNG KAGONG SongApp; AikaloAoyroTe cUvVTONA TNV AtTavTnon oog.

public static void main(String[] pars) {
ISong s0, sl, s2;
sO= new TimedSong(''Somewhat Damaged", 4.
sl= new TimedSong('"Somewhat Damaged", 4.
if (sO==s1) { System.out.println("equal" }
else { System.out.printin("not equal');
if (sO.equals(sl)) { system.out.printin("EQUAL"); }
e;se { System.out.println("not EQUAL"); }
s2= sl;
s2.setName("Felicidade");
System.out.printin( sl.getName() + s2.getName() );
sO= new CSong("Felicidade");
if (s2.equals(s0)) { system.out.printin("same"); }
else { system.out.printin("not same"); }
if (sO0.equals(s2)) { system.out.printIin("SAME"); }
else { Ssystem.out.println("not SAME"); }

0);
0);
)
}

Auon:

public static void main(String[] pars) {
ISong s0, sl1, s2;
sO= new TimedSong("Somewhat Damaged", 4.0); // 1 mark
s1l= new Timedsong("Somewhat Damaged", 4.0); // 1 mark
// {s0 and sl reference distinct TimedSong objects with
// the same duration and name values}
if (sO==s1) { System.out.printin("equal™); }// 1 mark
else { System.out.printin("not equal™); } // 1 mark
// "not equal"” has been printed, because the ==
// condition is false

L if &so.equa1s(sl)) { System.out.printin("EQUAL"); } //
mar
else { System.out.printin("not EQUAL"™); } // 1 mark
// "EQUAL" has been printed, because TimedSong.equals
// compares fields
s2= sl;
// {s2 and sl reference the same object of type
//TimedSong}
s2.setName("Felicidade"); // 1 mark
// {s2 and sl reference the same object and name field

// == "Felicidade"}
SKstem.out.print1n( sl.getName() + s2.getName() ); // 1
mar

// "FelicidadeFelicidade" has been printed
sO= new CcSong("Felicidade"); // 1 mark
// {sO references a CSong with name field "Felicidade"}




iI (s2.equals(s0)) { system.out.printin("same™); } // 1
mar
else { System.out.printin("not same"); } // 1 mark
// '"not same" has been printed, because s2 has type
// TimedSong and method TimedSong.equals requires the
// argument (s0) to have same type
iI (sO0.equals(s2)) { sSystem.out.printin("same™); } // 1
mar
else { System.out.printin("not SAME"); } // 1 mark
// "SAME" has been printed, because s0O has type CSong
// and method CSong.equals requires the argument (s2)
// to have type Csong (which it does because TimedSong
// is a subclass of CSong) and to have the same name
. // field

‘Aoknon 2 (30 povadeq)

2ag diveTal TO TTAPAKATW TIPOYypauPa Java 1o o1roio dlapepifel pia AioTa
okepaiwv (1ist) oe umoAioteg €101 WoTe piIa amd autég (smaller) va
mrepiéxel TavTa Ta k (curk) pikpdtepa aToIxEia TNG APXIKAG AioTaG:

List curlist = Tist;
int curk = k;
while ( 'curlist.iseEmpty() ) {
int pivot = curlist.at(l);
List smaller, Tlarger;
for ( int topartition = 2; topartition <=
curlist.getLength();topartition++ ) {
if ( curlist.at(topartition) <= pivot ) {
smaller.insert(smaller.getLength()+1,
curlist.at(topartition));
} else if ( curlist.at(topartition) > pivot ) {
Targer.insert(larger.getLength()+1,
curlist.at(topartition));

}

}
if ( curk <= smaller.getLength() ) {
curlist = smaller;

} else if ( curk == smaller.getLength()+1 ) {
System.out.printin(pivot);
break;

} else {

curlist = Tlarger;
) curk -= smaller.getLength()+1;
}

2.1 (10 povadecg) Moia civar n TToAuTTAOKOTNTA (Complexity) Tou xpdvou
EKTEAEONC (OTNV KAAUTEPN TTEPITITWON) TOU TTPOYPANUATOG;

AlUon:

In the best case, the outer loop exits as quickly as possible i.e. it hits the break
the first time through. This happens if the first element in the list (the thing
chosen as the pivot) happens to be the kth smallest element. The running
time is O(n), because the inner loop repeats n-1 times and the outer loop
repeats only once; all of the L1st methods called (at, getLength(),
insert() atend) are O(1) for an array-based List.




2.2 (10 pgovadeqg) Moia gival n ToAUTTAOKOTNTA (complexity) Tou Xpovou
EKTEAEONG (OTNV XEIPOTEPN TTEPITITWON) TOU TTPOYPAUMATOG;

AlUon:

In the worst case, the outer loop executes until the current list is empty. Each
time through the outer loop, the current list is updated to be one of the sublists
smaller or larger; at most one element is not present in either of these lists (the
pivot), so in the worst case, the list that replaces cur1i st is one smaller than
the old list. This means that the outer loop executes with cur1ist of size n,
n-1, n-2, .., downto 1 (when curlist has size 0, the test condition is
false and the loop exits). The inner loop is executed OCcurlist.size)
times each time the outer loop is executed; the rest of the work in the outer
loop is O(1) per outer loop iteration. The total work is the sum of the work

done for each iteration of the outer loop: O(n)+ 0(n-1)+ 0(n-2)+
...+ 0(1) = o(nd).

2.3 (10 povadeq) Mola cival n TToAUTTAOKOTNTA (complexity) Tou xpovou
EKTEAEONG (OTNV PEON TTEPITITWOT) TOU TTPOYPAUMATOG;

AlUon:

In the average case, one would expect the pivot chosen to be near the
middle. This means that on successive iterations, cur1ist will have size n,
n/2, n/4, ..,1, 0.Since OCcurlist.size) work is done with each
iteration, the total work is n+n/2+n/4+...+1 <= 2n = 0o(n).

If this seems too optimistic, consider that with probability 1/2, the chosen
pivot will lead to the larger of the "smaller" or "larger" lists containing at most
3/4 of the elements. If we end up searching the larger of the two, curlist
will have size n, 3n/4, 9n/16, ..., 1 on successive iterations - this
sum again works out to be 0(n).

‘Aoknon 3 (53 povadeq)

3.1(7 povadeg) OcwprioTe Tov akdAouBo opioud TnG kKAdong Time otnvlava:
import java.text.DecimalFormat;

?ub11c class Time implements Cloneable

private int hour;

private int minute;

// The following method returns true if the receiver is
// earlier than the parameter

public bollean earlierThan(Time t)

{ /* implementation */ }
// other methods

YAOTTOINOTE TIC TTAPAKATW HEBSDOUG TNG KAGONG Time:

(a) (1 povada) ‘Evav KataoKeudaoTr] avTiKelyévwy (constructor), o oTroiog
QPXIKOTTOIEI OAeG TIG METABANTEG OTIYMIOTUTTWY TOU MHEOW  KATAAANAWV
TTOPAPETPWY (VIO EUKOAIQ UTTOBETOUPE OTI TINEG OAWV TWV TTAPANETPWY TNG
pEBOOOU eival yéoa oTo MITPETTO TEdio TIHWY Tou ATA Time).

AUon:
public TimeCint h, int m) { hour = h; minute = m; }




b) (2 povadeg) Mia pébodo toString() n omoia petarpémel éva

avTIKEiyeEVO Time o€ pia oupBoAlooeipd TG popeng "09:30", "11:05" § "23:35"
(yra EUKOAIQ MTTOpPEITE va XPNOIUOTTIOINOETE v KAGon
java.text.DecimalFormat).

Auon:
You may use it, but you don't have to.
?ub1ic String toSstring( ) // 0.5 mark

DecimalFormat fmt = new DecimalFormat("00"); // 0.5 mark

return (fmt.formatChour) + ":" +
, fmt.format(minute)); // 1 mark

(c) (4 povadeg) Mia pébodo equals() yia va eAéyxoupe TNV 1I00TNTA dUO
QVTIKEINEVWY Time, n omoia utrookeAilel (overrides) Tnv péBodo equals ()
TT0U opileTal oTnVv KAdon Object.

AUon:
public boolean equals(Object ob) // 1 mark

boolean toReturn = false; // 0.5 mark
if (ob instanceof Time) // 0.5 mark

Time e = (Time)ob; // 0.5 mark
tEReturn = (hour == e.hour && minute == e.minute); // 1
mar

}
return toReturn; // 0.5 mark

3.2 (11 povadeg) Otwpnote Tov akOAouBo opiopd NG KAAong Event

otnvJava:
?ub11c class Event implements Cloneable

private String category;

private Time occurredAt;

public String getCategory( ) { return category; }
public Time getoccurredAt( ) { returns occurredAt; }

// other methods

// Assume a method eguals is also defined in this class.

}

(a) (2 povadeg) YAotroinoTe £vav KATOOKEUAOTH avTIKEIEVWY (constructor) o
OTTOIOG QpPXIKOTTOIEl TNV METOBANTA category pE pIA TTOPAPETPO TUTTOU
String kai Tnv geTaBANTA occurredAt pe dUo TrapauéTpoug TUTTOU int.

Auon:
public Event(String s, int h, int m) // 0.5 mark

category = s; // 0.5 mark
occurredAt = new TimeCh, m); // 1 mark

}

(b) (2 HOVaAdEG) YAoTToInoTE évav KATAOKEUAOTH AVTIKEIMEVWY (constructor)
XWPIC TTaPAPETPOUC TTOU APXIKOTTOIED TNV PETABANTA category oOTnv Kevh
oupBoAoaelpd kal Tnv PeTaBANTA occurredAt oTig Tiuég hour=minute=0
(onueiwoTe OTI AUTOG O KATOOKEUAOTNG XPNOIUOTTIOIEITAI EPUECWS OTTO TOV
KATOOKEUAOTA TOU EPWTHMATOG a).



AlUon:
public Event( ) // 1 mark
{ this("", 0, 0); } // 1 mark

(c) (2 povadeg) YAotroijote pia péBodo toString() n omoia YeTATPETTEI
éva avTikeiyevo Event oe pia cupgBoAooeipd TNG MOpPNng "ALXYWV LOMK,
09:30", "M&Onuo, 16:05", or "revuo, 12:10".

Auon:

public String toString( ) // 0.5 mark

{ return category + ", " /* 0.5 mark */ +
occurredAt.toSstring( ); /* 1 mark */}

(d) (5 povadeg) YAomoimote pia pébodo clone () n omoia dnuioupyei éva
Babu avtiypago (deep copy) €vOog avTikEluEvou Event Kal n  oTroia
uttookeAiCel (overrides) Tnv péBodo clone() Tou opiletal oTnv KAdon
Object (onueiwoTte 6T N HEBOOOG Oag dev TIPETTEI va eyEipel Kapia eaipean
Kal Katé ouvéTrela O XEIPIOWOG TnG €€aipeong CloneNotSupported Tng
peBddou clone () otnv kKAdon Object TTpéTTel va yiveTal TOTTIKG OTO GWHA TNG
MEBOBOU 0aG TUTTWVOVTAG £va KATAAANAO punvUpa oTnv oTAvTapT £€000).

AlUon:
?ub1ic Object clone( ) // 0.5 mark

Event copy;
tgy // 1 mark

copy = (Event) super.clone( ); // 1 mark
copy.occurredAt = (Time)occurredAt.clone( ); // 1 mark

catch (CloneNotSupportedeException e) // 1 mark
{System.out.printIin("Clone not supported."); }
return copy; // 0.5 mark

3.3 (5 povadeg) OcwprioTe Tov akdAoubo oplopuod TnG kKAdong ScaledEvent
n otroia €ival UTTOKAdon TG Event:

public class ScaledEvent extends Event

private double importance;
// constructors and methods

(a) (2.5 povadeg) YAotroinoTe évav KOTAOKEUAOTA VTIKEIMEVWY (constructor)
O OTT0I0G APXIKOTTOIEI OAEG TIG ETABANTEG UE TTAPANETPOUG.

Auon:
public Scaledevent(String s, int h, int m, double d) //
g.S mark

super(s, h, m); // 1 mark

importance = d; // 1 mark

(b) (2.5 povadeg) YAotoijote pia péBodo toString() n omoia YeTaTPETEI
éva avtikeiyevo ScaledEvent o€ pia ocupgBolooeipd  TNG  HOPYPNAS
"ALaywviopo, 09:30, importance = 1.00" (yia eukoAia ptropeite va
XpnolyoTroInoeTe TNV KAGon java.text.DecimalFormat).



Auon:
public String toString( ) // 0.5 mark

{ return super.toString( ) /* 1 mark */ + ", importance =
" + (new DecimalFormat("0.00")).format(importance); /* 1
mark */}

3.4 (17 povadeg) OcwprioTe Tov akdAouBo opioud Tng KAGong EventList:
import java.util.*;

public class EventList

{// storing references of Events

private ArrayList events = new ArrayList( );
// public methods
3

) (8 Hovadeg) Ylomoijote pia pébodo earliestEvent() n omoia
EMOTPEPEI Yia ava@opd o€ €va avTikeEiyevo Event Tng peTtaBANTAS events
(TUTTOU ArrayList) 1o omoio 6a GuuBEi XPOVIKG TTPWTO (OTNV TTEPITITWON
TToU n METARANTA €ival Kevr] n PNEBODOG TTPETTEI va dnuIoupyEl Yo €aipean
TUTTOU EmptyListException).

AUon:
public Event earliestEvent( ) // 0.5 mark
throws EmptyListException // 1 mark

int len = events.size( );
Event toReturn = null; // 0.5 mark
}f (Ten > 0)

toReturn = (Event) events.get(0); // 1 mark
for (int i =1; i < len; ++1)

if (((Event)events.get(i)).getoccurredAt( ).
earlierThan(toReturn.getOccurredAt( )))
{ toReturn = (Event)events.get(i); }
} // 3.5 marks

else { throw new EmptyListException( ); } // 1 mark
return toReturn; // 0.5 mark

(b) (4 povadeg) Yhomoiote pia péBodo copy () n omoia dnuioupysi Eva
BaBbU avTiypago (deep copy) evdg avTikelyévou EventList.

AlUon:
?ub1ic EventList copy( ) // 0.5 mark

ArrayList copy = (ArrayList) events.clone( ); // 1 mark
for (int i = 0; i < events.size( ); ++i) // 0 5 mark
L é copy.set(i, ((Event)events. get(1)) c1one( )); } //

mar

EventList ret = new EventList();

ret.events = copy; // 0.5 mark

return ret; // 0.5 mark

(c) (5 povadeg) YAotomote pia péBodo remove () n otoia agaipei OAa Ta
avTIKEiyeva TUTTOU Event Tng petaBAnTric events (TUtou ArrayList) yia
Mia ouykekpIpévn Katnyopia n otroia diveTal oav TTAPAUETPOS E100D0U.




Auon:
?ub1ic void remove(String cat) // 0.5 mark

Iterator it = events.iterator( ); // 1 mark
?hi1e (it.hasNext( )) // 0.5 mark

Event current = (Event) it.next( ); // 1 mark
if (current.getCategory( ).equals(cat)) // 1 mark
{ it.remove( ); } // 1 mark

}
} // A for loop does not work in this method. 2 marks if
a for loop is used.

3.5 (13 povadeg) Ocwwprote TOV 0OKOAOUBO OPIOCUO TNG KAAONG
CategoryList otnvdava n oToia xpnOIUOTIOIEITAI IO VO AVATIAPACTHOE
yeyovoTa (events) opyavwpéva o€ KaTnyopieg (categories):

import java.util.*;

?ub1ic class CategoryList

private HashMap categories = new HashMap( );
{/ public methods

To kAeidi (key) evdg oToixeiou Tng PETAPANTAG categories €ival 10 1edio
category pe TUTTO String 10 oTmoio opifeTal o€ pia kKAGon Event evw n Tiun
(value) evog oToIxEiou €ival éva avTikeigevo TUTTOU ArrayList To oTroio
TePIEXEI OAa Ta yeyovoTa (Events) yia pia GUuyKeKpIPEVN KATnyopia.

(@) (4 povadeg) YMloroinote pia péBodo addEvent() otnv kAdon
CategoryList n omoia TpooBétel éva kaivoupyio yeyovog (Event) otnv
METABANTA categories (tUmou HashMap). OtwpnoTe TIG akOAoubeg SUO
TIEPITITWOEIG: 1) N TTEPIYPAPN TOU yeyovoTog PpiokeTal ndn oto HashMap, 2)
n meplypagn dev Bpioketal oto HashMap. H péBodog TrpéTrel va eTIOTPEQEI
éva evnuepwEVo avTikeigevo CategoryList.

AlUon:
?ub1ic CategoryList addevent(Event e) // 0.5 mark

String s = e.getCategory( ); // 0.5 mark
if (!categories.containskey(s))

{ categories.put (s, new ArrayList( )); } // 1 mark
ArrayList v = (ArrayList)categories.get(s); // 1 mark
v.add(e); // 0.5 mark
return this; // 0.5 mark

(b) (4 povadeg) Yhomoiote pia péBodo removeEvent() otnv kAdon
CategoryList n omoia a@aipei €éva yeyovég (Event) otnv  petaBAnTh
categories (t0mmou HashMap). Av civai 10 povadikd yeyovog uIag
KATNyopiag TOTE TTPETTEI VA aQAIPEDBET KAl N CUYKEKPIYEVN KATNYOpIa.

AlUon:
public void removeEvent(Event e) // 0.5 mark

String cat = e.getCategory( ); // 0.5 mark




ArrayList catList = (ArrayList) categories.get(cat); //
1 mark

catList.remove(e); // 1 mark
if (catList.isEmpty( ))
{ categories.remove(cat); } // 1 mark

(c) (5 povadeqg) YAormoijote pia péBodo printEvents() omnv kAdon
CategoryList n otmoia Tuttwvel 6Aa Ta yeyovoTa (éva o€ KABe ypapun TNG
oTavtapT £€600U) Xwpic va diatdoel TIG Katnyopieg oto HashMap.

AUon:
?ub11c void printEvents( ) // 0.5 mark

IEerator it = categories.values( ).iterator( ); // 1
mar

?hi1e (it.hasNext( )) // 0.5 mark

ArrayList current = (ArrayList) it.next( ); // 1 mark
for (int i = 0; i < current.size( ); ++1i)

{ system.out.println((Event)current.get(i)); } // 2
marks

}




