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OVoUAaTEN®VUHO:
Api1Ouoc MnTpwou:

Aoknon 1 (10 povadeq)
TI TUTTWOVETAI OTNV £€£000 TOU TTAPAKATW TTPOYPANUATOS Java;

public class ExceptionQuestion {
public static void main(String args[]) {
m1(15);
m1(123);
ml(17);
m1(110);
} // end main
public static void ml(int n) {
try {
m2(n);

catch (NullPointertException e) {
System.out.println("C" + n);

catch (NumberFormatException e) {
System.out.println("D" + n);

}
} // end ml
public static void m2(int x) throws NullPointerException{

try {

if (x %5 == 0)
throw new NullPointerException();
if (x > 100)
throw new NumberFormatException();
System.out.println("A" + x);

catch (NumberFormatException e) {
throw new NullPointerException();

}
catch (NullPointerException e) {

System.out.printin("B" + x);

}
} // end m2
} // end class ExceptionQuestion

Inueiwon: O1 e€aipéoceic Nul1PointerException kai NumberFormatException €ival
Kal ol U0 UTTOKAACEIG TNG RuntimeException. Kapia amd 1ig dUo dev gival uttokAdon Tng
AAANG.

Auon

B15

C123

A17

B110



Aoknon 2 (15 povadeq)

YToBéate OTI €xeTe pia oToifa aStack kal pia BondnTiKA Kevr) oToifa auxStack. Aci€te

TTWG MTTOPEITE VO UAOTTOINOETE O€ HOPQPN WEUDOKWOIKA KABE pia atmd TIG TTOPAKATW

AEITOUPYiEGC  XPNOIUOTTOIWVTAG WOVO TO CUMPBOAalo (dnA. TIG ueBddoug) Tou ATA (ADT)

oToifa, TTou oag €xel 600¢i aTig dlaAégelg Tou padruaTtog (push (), pull()):

1. (5 povadeg) TumwoTte Ta oToixeia TG oTtoifag aStack oe avrioTpopn oeipd, dnA.
eMavioTe TeAeuTaia TRV opoen (top) TnG oToifag.

2. (5 povadeg) MeTprioTe Tov apIBUG Twv oToIXeiwv TG oToiBag astack, agrvovrag Tnv
kKatdotaon TnG aStack apetdBAnTn.

3. (5 povadeqg) AiaypayTe OAeC TIG ePavioEelg evOG TUYKEKPIPEVOU aToixeiou somevalue
amé TNV aStack, agrvovtag aueTdBANTN TN Oeipd Twv UTTOAOITIWV OTOIXEIWV TNG
oToifac.

2npeiwon: Mropeite va Bewproete OTI Ta OToIXEiAd NG OToIBag €ivar Tou TUTTOU
StackItemType.

A\uon
1
StackItemType val;
while (lastack.iseEmpty()) {
if (astack.pop(val))
auxStack.push(val);

}
whiTe('auxstack.isempty()) {
}f (auxStack.pop(val))
System.out.printin(val);
aStack.push(val);

}

2
StackItemType val;
int count = O;
while (laStack.isEmpty()) {
if (aStack.pop(val)) {
auxStack.push(val);
count++;

}

}
while (lauxStack.iseEmpty()) {
if (auxStack.pop(val))
aStack.push(val);

}

3
StackItemType val, toDelete = somevalue;
while (laStack.isEmpty()) {
if (aStack.pop(val))
if (val != toDelete) auxStack.push(val);

while (lauxstack.iseEmpty()) {
if (auxStack.pop(val))
aStack.push(val);



Aoknon 3 (15 povadec)

2ag divetal n TTapakdTw KAGon Date:
class Date implements Comparable {
public int month;
public int day;
public Date(int m, int d) {
month = m;
day = d;
} // end toString
public String toString() {
return month + "/" + day;
} // end toString
public int compareTo(Object obj) {
Date otherDate = (Date) obj;
if (month > otherbate.month) return 1;
else if (month < otherbate.month) return -1;
else if (day > otherbate.day) return 1;
else if (day < otherbate.day) return -1;
else return O;
} // end compareTo
} // end class Date

OENOUPE TWPA VA XEIPIOTOUWPE Wia GUANOY ATTO NUEPOMNVIEG HEOW TNG AKOAOUBNG KAGONG

CollectionDate:
import java.util.*;
public class CollectionDate {
public static void main(String args[]) {
TreeSet dates = new TreeSet();
dates.add(new Date(12, 25));
dates.add(new Date(6, 1));
dates.add(new Date(2, 14));
dates.add(new Date(6, 6));
dates.add(new Date(7, 4));
printSet(dates);
TreeSet newDates = change(dates);
printSet(dates);
printSet(newDates);
} // end class main
public static TreeSet change(TreeSet dateSet) {
TreeSet newSet = new TreeSet();
Iterator iter = dateSet.iterator();
while (iter.hasNext()) {
Date nextDate = (Date)iter.next();
if (nextbate.month > nextbDate.day) {
iter.remove();
nhewSet.add(nextDate);
Y} // end if
} // end while
return newSet;
} // change
public static void printSet(Set s) {
// To be completed ...
} // end printSet

} // end class CollectionDate

1. (5 povadeg) YAlotroiciote TV péBodo printSet() Tng kAdong CollectionDate

WOTE VA TUTTWVOVTAI Ol NUEPONNVIEG OE i YPANMN A@AVOVTOG £VA KEVO JETAEU TOUG.



Auon

public static void printSet(Set s) {
Iterator iter = s.iterator();
while (iter.hasNext())
System.out.print(iter.next() + " ");
System.out.println();
} // end printSet

Common Errors:
e Not proper use of iterators
e Decaplutation of Date object
e Explicit use of the tostring() method

2. (10 povadeg) Ti TuttwveTal oTnv £€000 TOU TTPOYPAPMATOC OTAV EKTEAECTOUV Ol TPEIG
eVTOAéG printSet () otnv péBodo main() Tng kAdong CollectionDate;

Auon

H péBodog Tuttwvel Ta atmmoteAéopata o€ @Bivouoa didragn. Tnv TTpwTn Qopd TUTTWVOVTAI Ol
QPXIKEG NUEPOMNVIEG, TNV DEUTEPN Ol NUEPOUNVIEG TTOU OEV £XOUV aPaIpeBEi Kal TNV TITN Ol
NUEPOMNVIES TTOU £XOUV a@aIPEDEi.

Output from first printSet:

2/14 6/1 6/6 7/4 12/25

Output from second printSet:

2/14 6/6 12/25

Output from third printSet:

6/17/4

Common Errors:

« elements not properly sorted (remember a TreeSet is a SortedSet and the method
compareto()of Date class will be used to sort the objects)

« dates not formatted according to toString() in Date class

» many students had the 2nd or the 3rd printing equal to the 1st

* many students left out one of the dates consistently (usually 6/1 or 6/6)

Aoknon 4 (15 povadec)

‘Eva 1TaAivopopo cival pia oupgBoAocelipd n otroia utropei va diaBaoTei akpiBwg ue Tov idlo
TPOTTO €iTE ATTO APIOTEPA TTPOG TA OECIA €iTE AVTIOTPOPWG. INa TTapddelypa, n cupBoAlooeipd
‘radar” civai éva TTaAivopopo. Tutrikd €va TTaAivOpopo opileTal ws €ENG:
e n Kevr oupBoAooelpd gival €va TTaAivopouo
e pia oupPBolooceipd pe TO AlyOTEPO €va XapakTApa, eival éva TTaAivdopopo Otav o
TTPWTOG KOl O TEAEUTAIOG TNG XAPOKTIPAG €ival io0l KAl n UTTO-CUPBOAOCEIPA TTOU
TTAPAYETAl APAIPWVTAG TOUG OUO QUTOUG XAPOKTHPES gival TTioNg éva TTaAIVOPOO.

YAotmoiqoTe pia otatik avadpouikl pébodo isPalindrome() n omoia gAéyxel €dv pia
oupBoAooelpd gival TTaAIVOPOPN CUPQWVA PE TOV TTAPATTAVW TUTTIKO opIouo. H uttoypagn
NG MEBGOOU oag diveTal TTOPAKATW, Kal yia va eAEyEeTe €dv n oupPBolooelpd s eival
TTaAivdpoun Ba TTpétrel va ekTeAeoTei n uéBodog isPalindrome(s, 0, s.length()-1)
ME TIG KATAAANAEG TTAPAUETPOUG:

pub11;/stat1§ boolean isPalindrome(String s, 1int first, int Tast){
AwOTE ETTIONG TIG €K TWV TTPOTEPWV (pre) Kal EK TwWV UoTEPWV (post) OuvBrAKeG TTou dIETTOUV
TO oUuBOAdIo Xpriong TnG.

Inpeiwon: Na v ulomoinon Tng peBGdoU XpnoiyoTroiNoTe Tnv OlETragn NG KAAoNg
String.



Auon

// Determines whether a string is a palindrome.

// PRE: s != null, first >= 0, Jast < s.length()

// POST: Returns true if the substring of s starting from
// index f7irst through to index J/ast is a palindrome,

// false otherwise

public static boolean isPalindrome(String s, int first, int last) {
// Base case: empty substring and single-char substring
if (first >= last)
return true;
/{ Recursive step: compare first and last chars
else
return (s.charAt(first) == s.charAt(last)
&& isPalindrome(s, first+l, Tlast-1));
} // end isPalindrome

Aoknon 5 (10 povadeq)

Moia gival N TTOAUTTAOKOTNTA TOU XPOVOU EKTEAECNC TWV TPIWV PEBOBWYV TTOU 0ag divovTal
aKOAOUBWG; AikalioAoyrioTe OUVTOPA TNV ATTAVTNON OOG.

1. (3 povadeg)
public static void methodl(int n){
double x = Math.random(); // you may assume this method call
/ takes constant time
if (x < 0.1)

for (int i = 1; i <= n; 1++)
System.out. pr1nt1n(“ )3
else
for (int i = 1; i <= 10; 1++)
! System.out. pr1nt1n(“ )3
Auon
o(n)

2. (4 povadeq)
public static vo1d method2(int n){
for (inti=n;1>0;1=1/2)
System. out pr1nt1n(“’”),

Auon
0(log n)

3. (3 povadec)
public static void method3(int n){
int m = 2*%n;
for (int i =1; i <=m; i++)
for (int j =1; j <= m; j++)
) System.out.println(1*j);
Auon
o(n?)

Common Errors:

Unnecessary constants (such as answering O(21*n) for part a)) resulted in 1 mark being
subtracted for each instance. For part b), an answer of O(n) was given 2 marks, since this
was the most difficult of the three parts. For part ¢), an answer of O(n) was given 1 mark,
and an answer of O(n®) was given 2 marks.



‘Aoknon 6 (25 povadec)

MoAAG TTOIXVIOIA UTTOAOYIOTWY KPATOUV TO IOTOPIKO TWV ATTOTEAEOUATWY TTOU Ol TTAIKTEG
€XOUV €TTITUXEI OE TTponyoupeva Traixvidla. Mia Tagivounon Twv atmmoteAeopdTwy BaciceTal
ouviBwg og pia didragn otou Ta "KaAUuTepa" artroTeAéouarta ep@avifovral TIPIV OO TA
"ANyoTEPO KOAG" atroTeAéopaTta. OTav Ta atroteAéopaTta epgavifovral o€ pia 08ovn (TT.X. M€ TO
System.out), autd onuaivel 0TI Ta KOAUTEPA ATTOTEAECHOTA TUTTWVOVTAI TTPWTA EVW TA
ANIyOTEPO KOAG QTTOTEAECUATA TUTTWVOVTAI ApYOTEPA. YTTOBEOTE OTI £XOUME TNV KAGON Score
kal Tn dieTragn HighScoreRanking:

public class Score {

private String name ;

private int points ;

private String date ;

public Score (String name, int points, String dateOfGame) {
this.name = name ;
this.points = points ;
date = dateofGame ;

pubTlic String tostring() {

return (points + " " 4+ name + " (" + date + ") " ) ;
}

}

import java.util.®;

public interface HighScoreRanking {
boolean add(Comparable c) ;
Iterator iterator() ;

}

‘Eva avtikeipevo HighScoreRanking mpoopiletal va amobnkeloel OAeG TIG TAEIVOUNOEIG
TTOU TTPOoOTéONKav xpnoigoTrolwvTag Tnv PéBodo add(). To avtikeiyevo Iterator mou
emMOTPEPETAl ammd Tnv PéEBodo iterator() Ou Tpémel va emoOTPEPEl QUTA TA
armmoteAéopata o€ pia dIATagn TEToIA WOTE TO KOAUTEPO QTTOTEAEOMA va PByadivel TTPWTO,
émeita va PByaivel To OeUTEPO KAAUTEPO QTTOTEAETMA, KATT. Duaoikd, £va aTTOTEAECUA ME
TTEPIOCOTEPOUG BaBPoUGg cival KaAUTEPO atrd €va atroTéAeopa ue Aiyotepoug. Eav ol BaBuoi
gival ol idlol, TO aTTOTEAECOHUA TOU TTIO TTPOCQPATOU TTaIXVIOIOU BewpeiTal To KAAUTEPO. Edv ol
BaBuoi kal o1 nuepounvieg ival ol idieg, dlaTdloupe Ta aTToTEAEOPATA OAQABNTIKG PETA OTT
T0 ovopaTa Twv TraixTwv. Mia uhotroinon Tng HighScoreRanking Ba mpémel Aoimrév va
atrobnkeuTei o€ pia Tagivounuévn ouloyn. OuunBeite 6Tl Ta TUTTOTTOINKEVA 1terators Tng
Java o0¢ TagIVOUNUEVEG OUANOYEG ETTIOTPEPOUV APXIKA TO MIKPOTEPO OTOIXEIO, ETTEITA TO
OeUTEPO MIKPOTEPO OTOIXEIO, KATT. ETTOpévwg, yia va eu@aviocoupe TTPWTA TO KAAUTEPO
armotéAeopa, Oa  TPETTEl va  UAOTTOINOOUME HIa  KATAAANAN  péBodo  diatagng ota
aTmroTEAEOHUATA TWV TTAIXVIOIWV £TO1 WOTE TO KAAUTEPO ATTOTEAEOUQ va Byaivel Kal JIKPOTEPO
oUMOWVA PE QuThV TNV dIATagn.

1 (10 povadeq) H pébodog add () tng HighScoreRanking amaitei opioyara Tou TUTTOU
Comparable. AAANG 10 avTikeipeva TG KAGong Score Oev eival (akdupa) TUTTOU
Comparable. TpomomroioTe TNV KAGon Score €101 WOTE TG QVTIKEIYEVA TNG VO PTTOPOUV
va doBouv cav opiopata TG peBOdou add(). Aev emTpémetal QUOIKA va OAAGEETE TN
dierapn HighScoreRanking.

Inueiwon: Aev atraiteital n uAotroinon Tng peBOdou equals (). Mmopeite va BewpnroeTe
nuepounvieg TG popong: "YYMMDD", omwg "051207" 3 "051130" €101 woTe va
Xpnoigotroinoete TNV aA@aBnTikn dIdTagn Twv CUPBOAOCEIPWY Kal I TV TAEIVOUNON TwV

NUEPOUNVIWV.



Auon
pubTlic class Score implements Comparable {

public int compareTo (Object o) {
Score other = (Score) o ;
if (points < other.points) return -1;
else if (points > other.points) return 1;
else {
if (date.compareTo(other.date) !=0)
] return —-(date.compareTo(other.date));
else
) return name.copareTo(other.name);

}

2 (10 povadeg) Awote v KAdon MyScoreRanking n otoia uloTroigi TNV dieTraQn
HighScoreRanking ocUp@wva Ue TIG TTAPATNPACEIG TTOU 0ag OOBNKAV TIPONYOUUEVWIG.

Auon
import java . util.¥;
public class MyScoreRanking implements HighScoreRanking {
private Set theScores = new TreeSet() ;
public boolean add(Comparable c) {
return thesScores.add (c);

public Iterator iterator() {
return theScores.iterator() ;
}

}

3 (5 povadeg) ZuutrAnpwaTe TNV TTAPaKATW KAAoN (TTEAATNG) HighScoreTest oUugwva

ME TIG TTAPATNPAOEIG TTOU 0ag dOONKav Trporwoupévwg KAl ypaywTe TI Ba TUTTWOEI 0TNV £€£0d0

TOU TTPOYPAMHATOG psTa v ekTéAEON TNG HeEBGdoU main():

import java.util.

public class H1ghScoreTest {
public static void main(String [ ] args) {
HighScoreRanking ranking = new MyScoreRanking(Q);
ranking.add (new Score ('"vassilis", 700, "041207"));
ranking.add (new Score ("Dimitris", 900, "041208"));
ranking.add (new Score ("Nikos", 900, "041209"));
ranking.add (new Score ("Giorgos", 800, "041206"))
ranking.add (new Score ("Nikos", 700, "041207"));
System.out.println("Here comes the current ranking: ");
// print all scores of ranking to System.out

A\uon
System.out.println( "Here comes the current ranking: ");
Iterator it = ranking.iterator();
while (it.hasNext())
System.out.println(it.next());

900 Nikos 041209
900 Dimitris 041208
800 Giorgos 041206
700 Nikos 041207
700 vassilis 041207



Aoknon 7 (10 povadec)

2ag OiveTal O TTAPAKATW KWOIKaG Java:
public interface Mapper {
public int f (int 1);

public class AMapper implements Mapper {
public int f (int i) {return 2+i;}

public class Myobj {
int state;
Myobj (int i) {state = 1i;}

public class Test {

static void map (Mapper m, int i) {
i=m.f();}

public static void main(String [ ] args) {
MyObj o = new MyObj(7);
Mapper mm = new AMapper();
map (mm, o.state);
System.out.println(o.state);

}

1. (3 povadeqg) Ti TuTTWVETAI PETA TNV ekTEAEON TNG MEBOGdou main() Tng KAAong Test;
AIKaloAoOyroTe CUVTONA TNV ATTAVTNON 0AG.

A\uon
It prints 7. Since in Java parameters are call-by-value, the statement i = m.f (i) does not
change the value stored in o.state.

2. (7 povadeg) AiopBwaTe TOV TTAPATIAVW KWOIKA TNG KAAONG Test €101 WaTe N HETABANTA
OTIYMIOTUTTWY State Tou avTiKeEIuEVoU 0 va aAAACeEl TTpayuaTIKA .

Inueiwon: Mnv aAAGEeTe Tov KWBIKA (TTPoUNBeUTH) TNG KAGoNg MyObj .

Auon
pubTlic class Test2 {
static void map(Mapper m, MyObj o) {
o.state = m.f(o.state);

public static void main(String[] argv) {
MyObj o = new MyObj(7);
Mapper mm = new AMapper();
map(mm, 0);
System.out.println(o.state);

}

EvaAAakTIKG
public class Test3 {
static int map(Mapper m, int i) {
return m.f(i);

public static void main(String[] argv) {
Mapper mm = new AMapper();
MyObj o = new MyObj(map(mm, 7));
System.out.println(o.state);
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