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‘Aoknon 1 (10 povadeg) // OpBoTNTA KWIIKA Java

2.a¢G diveTAl TO TTOPAKATW TTPOYpauua Java:
package A;
public class Person {
protected String name;
private int age;

public void older(Person other) {
if (other.age > this.age)
) System.out.println (“You are older than me”);
}
package B;
import A.Person;
public class Student extends Person {
public void tryPerson(Person other) {
name = “ Dimitris”;
other.name = “Dimitra”;

public void trystudent(Student other) {
! other.name = “vassilis”;

package C;

import A.Person;

import B.Student;

class TestAccess {

public static void main(String args) {

Student sl = new Student();
Student s2 = new Student();
Person p = new Person();
sl.tryPerson(p);
sl.tryStudent(s2);

}

MNa k&dBe pia atro TIG TTAPAKATW EVTOAEG uTToypappioTe To «OK» €dv dev TapafialovTal Kal
«KO» gdv mapapidlovral ol Kavoveg TTpooBaong Tng Java.

KAdon MéBodog Mpapuni ATtrdvtnon

1 Person older() if (other.age > this.age) OK KO

2 Student tryPerson() name=“Dimitris” OK KO

3 Student tryPerson() other.name=“Dimitra” OK KO

4 Student tryStudent() other.name=“vassilis” OK KO
AUon:

1 OK 2 OK 3 KO 4 OK




‘Acoknon 2 (20 povadeg) // Apxikonoinon AVTIKEIHEV®OV

2ag divetal n akdAouBn kAaon Java:
class A {
int i = foo();
ACint i) {
this.i = i +10;

}
int foo() {return 8;}

(a) (6 Hovadeg) Mag evdlagépel va dNUIOUPYNOOUME €va KaIVOUPYIO OTIYMIOTUTIO TNG
KAGong A: A a = new A(15);

Mola gival n TINA TNG METARBANTAG OTIYMIOTUTTWY | TOU QVTIKEIMEVOU @ MEXPI TNV OAOKANpwWON
TNG eKTEAEONG TNG MEBODOU KATAOKEUNG TNG KAGong A; Mg tmoia ogipd avatifevtal ol TINEG
OTIG METAPBANTES TOU TTOPATTAVW KWOIKA KAl TTOI0I KAVOVEG ThG Java Tnv uTTayopeUouy;

AUon:

When the object a is created, i gets its default value: since i is an int the
default value is 0. Next the initializers are executed once. In this case i is
assigned the value returned by foo() which is 8. Lastly the body of the
constructor is executed, and I gets the value 25: 15 passed as parameter
+ 10.

(B) (10 povadeg) Zag divetal n akdAoubn uttokAdon TnG A:
class B extends A {
int i = 55;
B(int i) {
super(i+4);
this.i = super.i +3;

}
int foo() {return i;}
}

Mag evilapépel va dnNPIOUPYACOUNE £va Kavoupylo aTIyUIGTUTTO TNG KAGong B: B b = new
B(15);

Moia gival n TIPA TwV PETABANTWY OTIYMIOTUTTWY TOU QVTIKEIMEVOU B HEXPI TNV OAOKARpWON
TNG eKTEAEONG TNG PEBODOU KaTaoKeUNG TNG KAdong B; Me troia ocipd avartiBevtal ol TINEG
OTIG METAPBANTEG TOU TTOPATTAVW KWOIKA KAl TTOI0I KAVOVEG TNG Java TNV UTTayopeUouV;

Auon:

The object created has two i fileds, one from class A and one from B. Both
will get the default value 0. Then the initializers and constructor from A
will be executed. The i field declared in A will be initialized to the value
returned by foo(). This method has been overloaded in B, where it returns
the current value of the i declared in B i.e. 0. Thus, the i declared in A is
initialized to 0. Then the constructor of A is executed with parameter
15+4. Thus, i declared in A is assigned to 29.

Next the initializers and constructor from B are executed. The i declared in
B gets the value 55. Finally the body of the B constructor is executed. It
sets the i declared in B to the value of the i declared in A+3, that is 32.

(y) (4 povadeg) YmobioTe 611 01 KAAoeIS A kal B opifovral dTrwg Trapatmdvw. Oa TUTTWOEl 0
TTOPAKATW KWAIKAG TOUG idIoUG f d1aPOPETIKOUG apIiBUoUg; AWOTE hia oUvVTOUN £¢rynon.

B b = new B(15);

A a = b;

System.out.println(a.i);

System.out.printin(b.i);



AUon:

It will print different numbers, namely 29 and 32, because fields are not
overloaded. More precisely, a.i refers to the filed declared in the class
which has used to declare the reference variable a, i.e. the class A. In the
same way, b.i refers to the filed declared in class B, so a.i and b.i refer to
different i fields.

Aoknon 3 (10 povadeg) // Xeipiopog ZupBoAooeipwv

YAomroiote pia péBodo sentenceFilter() n omoia amopiOuei TIC AéEeic TToU €vag
XpPnoTng divel 0TV OTAVTOP €i0000 KAl OTTAAEIPEI QUTEG TTOU AVTIOTOIXOUV O€ Béon PE APTIO
apIBpo. H pébodog déxeTal oav OpIopua Eva QVTIKEINEVO SCcanner TO OTT0I0 XPNOIYOTTOIEITAl
yia va di1apadel TG AekTIKEG povadeg (tokens) Tng el06dou pEXP! va Bpel KATToI0O atmd Ta
onueia oTigng (punctuation point) TeAgia (period '), epwTtnuaTikd (question mark '?’) n
BaupaoTikO (exclamation ). H péBodog Ba tpétrel va emoTpEQPEl (Kal OXI VO TUTTWVEI) TV
oupBoAocelpd (String) pe OAeg TIG AéEeig Tou Oev attaAeipovtal dlaxwpI(OUEVEG aTTO
KEVOUG XOPAKTAPEG. Z&€ OPIOUEVES TTEPITITWOEIG N ETIOTPEPOPEVN CUPPBOAOCEIPA PTTOPET va
TTEPIEXEI TNV TEAEUTaia AEEN TTOU KaTaARyel o€ KATToI0 onueio oTiEng. MNa Tapadelyua, eav o
XPNnoTng icdyel Tnyv TTpoTaon:

Ty, ghat g 2e1icious—1ook1ng durian!

n H€B0dOC emTIoTPEPEI TNV oUpPBoAooelpd: "My, a durian!™

Opiopéveg GANEG QOPEG N AEEN E TO ONMEIO OTIENG MTTOPET va unv CUPTTEPIANPOBE (dnA. oTav
gival dpTia apiBunong) otnv emoTpePOPEVN OUUBOAOCEIPd. € KABE TTEPITITWON N HEBOOOG
Ba TTpETTEl Va €§a0@aAiCel OTI TO ApXIKO YPAUMA TNG TTPWTNG AEENG TTou TTEpIAQUBAvVETAI gival
Ke@aAaio. lNa Tapadeiyua, eav o XpRoTng €I0Ayel TRV TTPOTAON:

this horrible exam still i1s not too too hard methinks.

N uéBodoG emoTPEPEl TNV GUBoAooelpd: "This exam is too hard"

public static String sentenceFilter(Scanner input) {
System.out.printin("Please enter a sentence:");

AUon:
String ret = input.next(); // read in the first token
// capitalize the first letter of the first word
ret=
ret.substring(0,1) .toUupperCase()+ret.substring(l,ret.length());
String nextToken = ret;
int wordCount = 1;
while(!nextToken.endswith(".") && !nextToken.endswith("?") &&
InextToken.endswith("!") ) {
nextToken = input.next();
wordCount++;
// for odd-numbered words, add them to the variable
if(wordCount % 2 == 1) {
y ret = ret + " " + nextToken;
ks

return ret;

ret

}

Acknon 4 (11 povadeg) // Zxediaon KAaocewv kai KAnpovoHikoTnTa

Mag evdia@épel N UAOTTOINON €VOG TTPOYPAMMKATOG TO OTTOIO ETTECEPYACETAI MIA TTPAYMOTIKA
Ty OITARG akpifeiag (double) xpnoigoTroiwvTag Pia akoAoubBia TTPdtewv o€ CwWARVWOnN
(pipeline). To TTpdypapua OExeTal oav €i00d0 £vav TTiVAKA HPE TA QVTIKEIUEVA XEIPIOPOU
(Manipulator) 1Tou kaBopilouv TIG TTPALEIC TTOU £@apudlovTal OTOV TTPAYUATIKG apiBud. TMa



TTOPAdEIYUA, £va QVTIKEIUEVO XEIPIOPOU WTTOPEI va gival O UTTOAOYIOPOG TNG TETPAYWVIKNAG
piCag, 0 ETTOPEVOG VA DIAIPEI PE TO 2, KATT.

O T1apakdTw KwdIKag Java OnuIoUpyEl évav TTivoKa HE QVTIKEIMEVA XEIPIOPOU TTOU
avatrapioTouv default TTpAgeIc OTTWG N OTPOYYUAOTTOINGN TOU TTPAYUATIKOU, N atraAoIPr Tou
0ekadIKOU PEPOUG, N aUugnon Katd €va TNG TTPAYUATIKAG TIMAG, O TETPAYWVIONOG TNG Kal O
UTTOAOYIONOG TOou AoyapiBuou Tng pe Baon To 8.

public static void main(String [] args) {
if (args.length == 0) System.exit(0); //quit
Manipulator[] mArray = new Manipulator[] {
new Manipulator(),
new AddoneManipulator(),
new SquareManipulator(),
new LogarithmManipulator(8.0)

}s;

process(mArray, Double.parsebouble(args[0]));

pu?11§ ?tatic double process(Manipulator[] manipulators, double
value
for (Manipulator m : manipulators) {//loop over array elements
) value = m.manipulate(value);

return value;

FpayTe TIG KAGoelg Java Manipulator, AddOoneManipulator, SquareManipulator,
kal LogarithmManipulator mou uhoTroloUv TIG QVTIOTOIXEG TTPAEEIC OE £vav TTPAYUATIKO
€101 WOTE O TTAPATTAVW KWOIKAG TTEAATNG VA EKTEAEITAI KAVOVIKA.

Bon6sia: Mtropeite va xpnoiyotroinoete TIG eBddoug Math. floor(double value) tou
OTPOYYUAEUEI  TIPOG TNV TIANCIECTEPN  OKEépala  TIMA  évav  TTPAYMATIKO,  Kal
Math.logl0(double value) mou utmroloyilel Tov AoydpiBuo pe Bdon 10 10 PIAg TIUAG.
Na va uttohoyioete TOV AoydapiBuo pe Bdon 10 b XpnolyotroIoTE TOV TUTTO
Math.logl0(value) /Math.Togl0(b).

Auon:
class Manipulator {
public double manipulate (double value) {
return Math.floor(value);

}
} // 2 points
class AddoneManipulator extends Manipulator {
public double manipulate (double value) {
return value + 1;

}
} // 2 points
class SquareManipulator extends Manipulator {
public double manipulate (double value) {
return value*value;

}
} // 2 points
class LogarithmManipulator extends Manipulator {
private double base;
public Logarithmmanipulator (double base) {
this.base = base;
} // 2 points
public manipulator (double value) {
return Math.loglO(value)/Math.logl0(base);
} // 2 points
} // 5 points




‘Acoknon 5 (14 povadecg) // Xeipiopog Mivakwv kail AVTIKEIHEVOV

2ag OivovTal ol TTapakdTw KAGoeIg Point kal PointArray:
class Point {

private int x;

private int y;

public Point(int x, int y) {
this.x X;
this.y Y;

public Point clone() {
return new Point(x, Yy);

}

public boolean equals(Object other) {
if (!(other instanceof Point)) {
) return false;

Point point = (Point) other; _
return point.x == this.x & & point.y == this.y;
}

class PointArray {
private Point[] array;

public PointArray(Point[] array) {
this.array = array;

}
public Point[] getArray() {
return array;

pub1}§ PointArray clone() {

}

‘EoTWw OTI £XOUE:
Point[] points =
PointArray array
PointArray clone

= new PointArray(points)
array.clone();

YAotroijote Tn péBodo clone () NG KAdong PointArray €101 WOTE va IoXUEl OTI:

a) (4 povadeg) O1 TTivakes Twv array Kai clone va dgiXvouv 0TO idI0 QVTIKEIUEVO:
array.getArray() == clone.getArray()

Auon:
public PointArray clone() {
! return new PointArray(array);

B) (5 povadeg) Oi mrivakeg Twv array Kai clone va deixvouv o€ SIaQOPETIKA AVTIKEIUEVA, aANG
Ta oTOIXEIa TWV OUO TTIVAKWY va gival Ta idia:

array.getArray() != clone.getArray() kai

array.getArray()[1] == clone.getArray() [1], yia k4Be emTpemTo i (0116 O PéXPI
TO PEYEBOC TOU TTivaKQ)

Auon:
public PointArray clone() {

return new PointArray(array.clone());
bs




\ That or manually copy the elements of the array

Y) (5 povadeg) Otrwg TTapatmavw, aAAG va Ta OTOIXEIO TV TTIIVAKWY va hnv givar idia, aAAd
ioa 6Tav ouykpivovTal pe TN péBodo equals():

array.getArray() !'= clone.getArray() koL

array.getArray()[i] !'= clone.getArray()[i], yia ka6e i, kai
array.getArray()[i].equals(clone.getArray()[i])

| Inueiwon: Mtropeite va aAAGgeTe TNV KAGON POiNnt €QOCOV TO kpivVETEH-KPIVETE ATTOPAITNTO.

Auon:
public PointArray clone() {
Point[] newArray = new Point[array.length];
for (int i = 0; i < newArray.length; i++) {
newArray[i] = array[i].clone();
// or implement methods getX() and getY() in class
// Point and then have:
// newArray[i] =
‘new Point(array[i].getX(), array[i].getY());

}

return new PointArray(newArray);

‘Aoknon 6 (12 povadeq) // Xeipiopog EEaipécewv
(a) (2 povadecg) Zag divetal n TTaPaAKATW KAGon EXException:
public class ExException {
public ExException() {
super(Q);

}

Eival vopiun n evioAr) throw new ExException(); AwaoTte pia olvroun €€iynon.

Auon:
The throw statement is illegal because class ExException is not a
subclass of class Throwable.

(B) (10 povadecg) Zag diveTtal n TTAPAKATW KAdon C:
public class C {
public static void ml(int pl) {
try {
System.out.println("1l: " + pl);
pl= m2(pl + 1);
System.out.println("2: " + pl);
} catch (ArithmeticException e) {

System.out.printin("3: " + pl);

System.out.println("4: " + pl);
public static int m2(int ql) {

ql= gl + 1;

try {
System.out.println("5: " + gl);
if (g1 !'= 10)

throw new IOException();
System.out.println("6: " + ql);
} catch (ArithmeticException e) {
System.out.println("7: " + ql);
ql= gl / O;




System.out.println("8: " + gl);
} catch (IO0Exception e) {
System.out.println("9: " + gl);
ql= gl / O;
System.out.printin("10: " + ql);

System.out.println("11: " + ql);
; return ql+2;

}

Ti Ba TuTTWOEI oTNV oTavTap €000 TOU TTPOYPANMATOG OTAV N TTAPAKATW EVTOAN EKTEAEOTEI;
> C.m1(5);

AUon:
: 5

howou—

7
7
5
5

Aoknon 7 (23 povadeq) // ApaipeTikoi TUnol Aedopévmv
2ag OiveTal To TTAPAKATW CUMPPBOAalo Tou A@aipeTikou Tutrou Aedouévwv Hupgpoupnvia
(Date) xwpic va TTpoadiopileTal TO £T0C TNG: yia TTapadelypa AekéuBpiog 21, lavoudpiog 20:
class Date {
/** Make a new Date object with the specified month and day.

* Requires: "month" must be between 1 and 12. "day" must be

* petween 1 and the number of days in that month (29 in case of

* February).

public pate(int month, int day) { ... }
/** The month (1-12). */

public int month() { ... }

/** The day (1-31). */

public int day() { ... }

/** A human readable representation, e.g., "May 17" */
public String toString() { ... }

/** The next day of the year. */

public pate tomorrow() { ... }

/** The previous day of the year. */
?ub1ic Date yesterday() { ... }

(o) (3 povadeg) Moie¢ amd TIC YeBOdoug Tou oupPBolaiou Tou ATA Date sival
KATOOKEUAOTEG (constructors), TTapatnenTég (accessors) 1 eETaoXnMaTIoTES (transformers);
2TNV TEAEUTAIa TTEPITITWON, aAAoIwvouv f OXI TNV KOTACTAON TwV OTIYUIOTUTTWY Tou ATA
(TrpokerTal yia mutable rj immutable ATA);

AlUon:
Constructors: Date;temerrow,—yesterday-
Accessors: month, day, temerrew,yesterday,-toString

Transformers: reretomorrow (applicative), yesterday (applicative)
This is an immutable data abstraction.

(B) (4 povadeq) To cupBoAaio Twv peBddwy tomorrow() kai yesterday () sival eANITTEG
ylati dev AapBavel uttown Ta dioekTa xpodvia (leap years). TpOTTOTTOINCTE TV UTTOYPOPN KAl
TNV onuaacioAoyia TG ueBddou tomorrow () wote va dlopbwBei auté 1o TTPORANUa. OAegg
ol AoyIKG cwoTEG AUOEIG Ba yivouv BEKTEC O€ AUTO TO EPWTNHA.



AUon:

/** Creates a new Date representing the next day of the year.
** Requires that the current day is not December 31. For

** February 28, the next day is February 29 if the year is a
** Jleap year, March 1 otherwise.

@param leap_year whether the year 1is a leap year.

public Date tomorrow(boolean leap_year) { ... }
// int year is also acceptable

Some people simply assumed that it was a leap year. But this violated the original
intent of the data abstraction, so it wasn’t a good solution.

(v) (2 povadeg) Mag evdiapépel Twpa n uhotoinon Tou ATA amd pia kKAdon Date
XPNOIUOTTIOIWVTAG MIa povadikr WeTABANTA oTiydioTUTTwy (day_count) tou METPA TIG
nuépeg Tou xpdévou atrd Tnv 1 lavouapiou. Mola €ival, €Gv QUOIKA UTTAPXEL, N APETARANTN
ouvOnkn avatrapdoTaong (representation invariant) yia Tnv uAotroinTikr) KAGon Date.
public class Date {

// The number of days elapsed since the beginning of a leap year,

// inclusive. Thus, January 1 1is represented by 1 and December 31,
// by 366.

private int day_count;

}

AUon:
The invariant is that day count must be between 1 and 366.

(3) (6 povadeg) YAotoinote TV péBodo tomorrow() otnv KAGon Date XpnoIYOTIOIWVTAG
TNV JeTaBANTA oTiyyioTUTTWyY int day_count kai Tnv onuacioloyia TnG peBGdou TTOU
dwaoaTte 0TO epWTNUA (B). ZTNV UAOTTOINGCT OOG UTTOPEITE VA XPNOIKMOTTOINCETE OAEG HEBODOU
Tou oupPoAaiou TnG Date kaABwWG Kal IBIWTIKEG PEBODOUG (CUPTTEPIAAPBAVOUEVWY Kal
KATOOKEUAOTWYV) TTOU £0€iG Ba OpIoETE.

AUon:
private Date(int c) { day_count = c; }
public Date tomorrow(boolean Teap_year) {
Date ret = new Date(day_count + 1);
if (!Teap_year && day_count == 59)
ret.day_count = 61;
return ret;

If you made December 31 wrap around in tomorrow(), you needed to check for
that too.

(€) (8 povadeg) Mag evdiapEépel OTNV CUVEXEID VA OPICOUME Wi UTTOKAGON Tng Date €101

woTe va AauBdavouue uttdyn Kai Tov Xpovo, JeE To Ovoua YearDate.
class YearDate extends Date {
private int year;

}

YAOTTOINOTE TIC TTAPAKATW PEBSOOUC TNG UTTOKAAGCNG YearDate Xwpig va TPOTTOTTOINOETE

Tnv Date.

e Tnv uéBodo kataokeung YearbDate(int month, int day, int year)

e Tnv péBodo TpdoPRaong String tostring()

e Tnv uéBodo YearDate tomorrow() n oTmoia E€MOTPEPEl TNV ETTOMEVN NUEPQ
eVOEXOUEVWG  QUEAvVOVTAG TOv  XPOVO. 2&€ QuTl TNV UAOTToINOn MTTOPEiTE  va
xpnoigotroifoete TNV PéBodo istLeapYear(int year) TTou JiveTal OTNV CUVEXEID.

/** Is this a leap year in the Gregorian calendar. */



boolean isLeapYear(int year) {
return (year%4 == 0) && (year%100 != 0) || (year%400 == 0);

AUon:
YearDate(int month, int day, int year) {
super(month, day);
this.year = year;
} 2 points
String toString() {
return super.tostring() + ", " + year;
} 1 point
YearDate tomorrow() {
Date d = tomorrow(isleapyear(year));
if (d.month() == 1 && d.day() == 1) {
y 1ret%rn new YearDate(d.month(), d.day(), year+l);
else
return new YearDate(d.month(), d.day(), year);

} 5 points




