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Aoknon 1 (5 povadeg)
OewpnoTe Toug TTAPAKATW aTEAEIC OpIOPOUG KAGoEwY Java:

class Student { ...
class Undergraduate extends Student { ... }
class Graduate extends Student { ... }

Ti oupPaivel katd Tnv  peTdepacn KABe ypauung Tou

TTAPAKATW

TTPoypPAuuaTOC Java? Ze mepiTrTwon TTPORANUATOG £ENYAOTE TNV AITia TTOU TO

TTPOKAAEDE.

/**1**/Student studentl, student2;
/**2** /Graduate student3;

/**3**/studentl = new Undergraduate() ;
/**4** /student2 = new Graduate() ;
/**5** /student3 = student2;
/**6**/student3 = (Graduate) student2;
/**7**/student3 = (Graduate) studentl;

Auon:

1 OK

2 OK

3 OK

4 OK

5 compilation error

6 explicit cast, ok

7 compilation ok run-time exception

‘Acknon 2 (21 povadeq)

H akdAouBn distragr Java opidel To cupBoOAaio evog ATA yia Tnv attoBrikeuon

Kal avaktnon avrikelyévwy  (Objects) O0mmwg  pia déoun
TPATTOUAOXOPTA:

(deck) a6




/** Interface describing the operations for a deck. */
public interface Deck %

%

* Adds the given element to the bottom of this deck.
: @param element object to be added

public void add(object element);
/**

* Inserts the given element at a random position
* in this deck. _ _

* @param element object to be inserted

*

public void insert(Object element);

/**
* Removes the object on the top of this deck,
* and returns that object.

*
public Object removeTop() throws RuntimeException;
/:* Returns the number of objects in this deck.
public int size();
/:* Returns whether or not this deck 1is empty.

public boolean 1isempty();

MpawTe pia KAGon Java pe évoupa VectorDeck n otoia ulotroiei Tov ATA
Deck. MNa tnv ulotroinon Twv PeBddWV TNG JIETTAPAS XPNOIUOTIOIEIOTE éva
QVTIKEIMEVO TUTTOU Vector. TekunpiwoTe Tov KWOIKA 0ag XPNOIUOTTOIWVTAG

KatGAAnAa  oxOAia Javadoc vyia OAeg TIG PETAPRANTEG  Kal
OTIYMIOTUTTWY TTOU XPNOIMOTTOIEITE.

MEBOOOUG

2nueiwon: MNa tnv ulotroinon Tng peBddou add() Ba xpelaoTteite TOV
TTOPAKATW KWAIKA O OTToiog Trapdyel évav Tuxaio aképaio apiBud atmd To

digotnua [0, m):
(int) (Math.random() * n);

AUon:

import java.util.*;
*%
* @author vassilis Christophides
*

public class VvectorDeck implements Deck {

/** Vvector used to store elements. */
protected vector elements = new Vector();

/** Constructs a new VectorDeck. */
public vectorbeck() {}

*%

* @param element object to be added
*

* Implementation of the Deck interface using a vector.

* Adds the given element to the bottom of this deck.




public void add(object element) {
elements.add(element);

/**
* Inserts the given element at a random position

* in this deck. ) )
* @param element object to be inserted
*

public void insert(Object element) {
elements.add((int) (Math.random() * size(),
) element));

/**
* Removes the object on the top of this deck,

* and returns that object.
*

public object removeTop() throws RuntimeException {
return elements.remove(0);

/** Returns the number of objects in this deck. */
public int size(Q) { ]
return elements.size();

/** Returns_whether or not this deck is empty. */
public boolean isempty() {
return elements.isempty(Q);

}

There is no need to grow and shrink the Vector, as that is what the class does
for you automatically during add and remove operations. It is inappropriate to
extend the Vector class because that exposes methods that could be used to
circumvent the idea of the Deck as described in the interface. (For example, it
allows removal of elements other than from the top of the deck.)

Note that the remove method used in removeTop will throw a runtime
exception if the deck is empty. If you explicitly threw an exception in the
proper case, that’s fine too.

Aoknon 3 (20 povadec)

OewpnaTe ToV TTAPAKATW aTeAr opIoud TNG KAdong Java pe ovoua Student,
TOV OTTOIOV TTPETTEI VA CUUTTANPWOETE :

// Student.java: student grade record
public class Student implements Comparable{
private String name; //In the form "LastName, FirstName"
private int totalHours;//total number of hours completed
private int totalGradePoints; // GPA = totalGradePoints
/ totalHours
private double GPA; // grade point average

// uses name, total hours taken, and total gradepoints

// as parameters

public Student(String n, 1int initHours, int
initGradePoints) {



// Fill in for Question 1.

// same as above, but replaces total gradepoints by

// ?rade point average

public Student(String n, 1int initHours, double initGPA){
// Fill in for Question 2.

// return the GPA
public double getGPA() {
return GPA;

;; aszume the students takes a single course and gets a
rade

pug1ic void updaterRecord(int hours, int grade) {
totalHours += hours; totalGradePoints_+= hours * grade;
GPA = (double)totalGradePoints / totalHours;

}
public String tostring() {
return "Name: " + name + ", GPA: " + GPA +
", Total Hours: " + totalHours;

// compare names in alphabetic order.
public int compareTo(Object t) {
// Fill in for Question 4.

1. (3 HOVADEG) ZvumnpdoeTe TOV KOO Y10 TOV TPAOTO KOTACKEVUOTH
avTikelévmy (constructor). Yroloyiote tov péco 6po tov Babupod: GPA =
totalgradepoints / totalHours.

AUon:

name = n;

totalGradePoints = initGradePoints;
totalHours = initHours;

GPA = (double)totalGradePoints / totalHours;

2. (3 HOVADEG) Zuumhnpdoete TOV KOSIKA Y10, TOV SEVTEPO KATAGKEVAGTN
aviikeévov  (constructor).  YmoAoyiote 1tov  ovvolko  Pabuo:
totalgradepoints = number of hours * GPA.

AUon:

name = n;

totalHours = initHours;

totalGradePoints = (int) (initGPA * totalHours);
GPA = initGPA;

3. (1 povada) Xto mopamdve TPOYPUULN Gag STvovTal SD0 KATACKEVAGTEG
aviikelévov. Tlog n ewovikn unyovn (VM) g Java kataiafaivel motov
a6 ToVG 0V0 KATUCKEVAGTEG TPEMEL VO, YPTCLULOTOMGEL?

AUon:
By the constructor’s arguments.




4. (2 povadeg) vuminphoete Tov kddika g nebddov compareTo() 7
omoia viorolet T otdvtap diemapn Comparable. H pébodog cuykpivet
TOL OVOLLOTOL TOV POLTNTAOV GE AAPAPNTIKY| GEPAL.

AlUon:
return name.compareTo(((Student)t) .name);

5. (5 povadeg) I'payte évov kddiko oe po Egyopioth kKAGon 1
uébodo main() o omoiog dmuovpyei 4 avtikeipevo g KAGoMg
Student pe to ntopaxdton dedouéva
a. "®ountg, llpotoemg", 20, 3.4
b. "Ilpoywpnuévog, Java", 35, 92
c. "llpotdpng, Java", 25, 3.2
d. "®ountg, Tererdpotrog", 40, 145

Extunmote 610 TEAOG T 0£00UEVA TOV AVTIKEILEVMV TOV ONULOVPYNCATE.

Auon:

// Students.java: test the Student class

public class Students {
public static void main (String[] args) {
Student sl = new Student("®oLTNnTNG,NPWTOETAC",

20,3.4);
3555ggent s2 = new Student("Nnpoxwpnuévog,Java",
Student s3 = new Student("NMpwt&png,Java",25,3.2);
Student s4 = new Student("®oLTNTNC, TEAELOPOLTOG",
40,145);
System.out.println(sl + "\n" + s2 + "\n" + s3 +
Il\nll + 54) ;
}
}

6. (3 HOVADEG) Asitte mic pmopeite vo karécete v pébodo getGPA()
v tov ¢@oumty Java Ilpotdpng. Tv Oo tumwBel ommv €€odo tov
TPOYPAUUOTOS LETE OO TNV EKTEAEST] QLTINS TNG EVIOANG?

AUon: _
System.out.printin("GPA Java Npwtipng: " +
s3.getGPA(§);

GPA Java NpwTtdpng: 2.6285714285714286

7. (3 HOVADEG) Acsite mhC pmopeite vo GLYKpivete TOV TEAELTAIO HE TOVG
00 TPAOTOVG EOUTNTEG OO TNV TOPATAVE® AIGTO YPNOUOTOIDVTIOS TNV
uébodo compareTo(). Ti 0o tvrwdei oty ££050 TOVL TPOYPAUUATOG
HETd amd TNV EKTEAEGT] ALTAV TOV EVIOADV?

Auon:
System.out.println(s4.compareto(sl));
System.out.printin(s4.compareTo(s2));




Aoknon 4 (22 povadeqg)

OewpPNOTE TO TTAPAKATW TTPOYPAUMa Java:

interface Inter {

int number();

abstract class Abs {

static int foo = 12;
int number() { return 5; }
abstract int ace();

final class Sub extends Super {

Sub(int bar) { foo = bar; }

public int number() { return 10; }
int ace() { return 13; }

int dubble(int i) { return 2 * i; }

public class Super extends Abs implements Inter {

public int number() { return 11; }

public static void main(String args[]) {
Super sl = new Super();
Super s2 = new Sub(16);

} System.out.println( );

int twice(int x) { return 2 * x; }

public int thrice(int x) { return 3 * x; }

int ace() { return 1; }

String dubble(String s) { return s + s; }

. (2 HovaAdeg) H kKAAon Super TPOCPEPEl PIO CWAOTH UAOTTOINON TNG

dierapnig Inter? AwoTe pia ouvToun €¢rynon.

AUon:
Yes, because it defines number ()

. (2 Hovadeg) H mapdhnwn g dnAwong tTng peBddou number()

otnv ypapuni 11 dnuioupyei éva AdBog petdepaong . MNari?

AUon:
Because number () in Sub overrides number() in Super(), and you
cannot make an overridden function less public.

. (1 povada) H pébodog oTnV ypauun uttooKeAiCel (overrides)
TNV HEBODO TTOU OpPICETAI OTNV YPAUMN . ZUPTTANPWOTE Ta KEVA.
AUon:

24 and 12, or 11 and 16, or 16 and 6 (any one pair)




. (1 povada) H pébodog oTtnV ypauun UTTEPPOPTWVEI
(overloads) Ttnv péBodO TTOU OpifeTal 0TV  YPOUMN
2UMTTANPWOTE TA KEVA.

AUon:
13 and 25 (or 25 and 13)

. (1 gHovada) MNa va ektumwoete TNV YetaBAnT foo pe TV apxikr Tng
TIuR 12 xpelaldPaoTe PIa EVIOAR EKTUTTWONG METAEU TWV YPAMMWY
Kal . AwoTe pIa ouvToun €€nynon.

AUon:

17 and 19

must be in a method, and must be done before an instance of Sub is created in
line 19

. (2 povadeg) Moia aTTd TIG TTAPATIAVW APNPNMEVES 1] CUYKEKPIPEVEG
KAGOEIG £XOUV JOVO TOUG OPXIKOUG KOTAOKEUQOTEG AVTIKEIMEVWIV?

AUon:
Super (only)

. (1 povada) Moio cival To amotéAeopa TNG dAwaong TG KAdong Sub
oav final otnv ypauun 9?

Auon:
Prevents any other class from extending this one

. (12 Hovadeg) Ti Ba TuTweei otnv ypapun 20 yia TIC akdAouBeg
Tapapétpoug NG printin()?
. sl.ace()

. s2.ace()

. sl.foo

. s2.foo

. sl.twice(3)

. s2.twice(3)

. sl.dubble(6)
s2.dubble(7)
sl.number()
s2.number()
sl.dubble("8"™)
s2.dubble("9™)

T oS -hoQoanNoTe




AUon:

sl.ace() 1
s2.ace() 13
sl.foo 16

s2.foo 16
sl.twice(3) 6
s2.twice(3) 6
sl.dubble(6) error
s2.dubble(7) error
sl.number() 11
s2.number() 10
sl.dubble("8") 88
s2.dubble("9") 99

‘Acknon 5 (22 povadeg) wordJumble

# char|[] letters
FpaywTte pia kAdon Java pe évopa |+ WordJumble(String s)
wordJumble (avakatwpéves |+ char getLetter(int i)
Aégeig) n  omoia  uhotroiei TNV |+ void jumble()
SigTagn Tou oag divetal ypaeikd | — void swap(int i,int j)
oTnv doknon o€ oupgBohioud UML. | + String toString()

Ta oupBoAa TpIv. ammd  TIG
METABANTEG OTIVUIOTUTTWY Kal TIG uEBGOOUC TNG KABE KAGoNG UTTOBEIKVUOUV T
avTioToixa OIKalwpaTa egouaiodoTnuévng TTpdofaong: ouv (+) yia public,
ANV (-) yia private kai dieon (#) yia protected.

O kartaokeuaoTAG avTikeIinévwy (constructor) Tng KAGoNG Traipvel oav €icodo
Mo oupBoAoceipd (String) kal amobnKeUel e TNV GEIPE TOUG XOPOKTAPES
TOU o0t éva Kalvoupylo Trivaka (array) amé xopaktpes (char) tou
avo@épETal aTro TNV WeTABANTA oTiyuidTUTIWY letters. H ek Twv TTpoTépwv
ouvenkn (precondition) yia TOV KOTOOKEUOAOTH  QVTIKEIMEVWV  TNG
wordJumble cival 611 n oupBolooceipd €1I06dou dev TIPETTEI va gival Kevh
(nul11), ko av aut) n ouvlnkn TrapaBiddeTal TTPETTEl va dNUIOUPYEITAl Wi
RuntimeException pe katdAAnAo prvupa Adboug.

H pébodoc getLetter(i) mpémmel va €mMOTPEPEl TOV XOAPOKTAPO TTOU
Bpioketal otnv Béon 1. H ek Twv TpoTépwv ouvOnkn (precondition) yia Tnv
MEBODO eival OTI 0 BEIKTNG €1I00O0U TTPETTEI VA Eival EYKUPOG OE OXEON ME TA
TTEPIEXOMEVA TOU TTIVAKA XOAPAKTHPWY, KAl av auTtr n ouvenkn mapaBialeral
TIPETTEl va dnuioupyeital pio RuntimeException pe KatdAAnAo prvuua
AdBouc.

H péBodog jumble () mpémel va uloTroiEi Tov TTapakdTw akydpiBuo:

for each index 7 in the array named Tletters:

choose an index j in the range [0, letters.length)
swap the values in letters at indices 7 and Jj

Aev xpeialetal va e€aoc@alioete 611 o1 OeiKTEG 7 Kal _J €ival SIAQOPETIKOI.

H pébodog swap(i,j) Tpémel va  aQvTIUETOBETEI TOUG XOPOKTAPES TNG
peETaBANTAG Tetters mou BpiokovTal OTIG BECEIG 7 Kal J. Agv UTTAPXOUV €K
TWV TTPOTEPWY CUVONKEG yia TNV péBodo swap .

H pébodog toString() mpémel va emaTtpé@el pyia oupBolooeipd (String) n
oTroia TTEPIEXEl OAOUG TOUG XAPAKTAPES Tou Trivaka letters kai pe Tnv idla
ocIpd.



Inueiwon: O Baoikog TUToG char avamopiotd évav xapaktripa: letter,
number, punctuation mark, &c. XeIpIOTEITE TOUG XAPOAKTAPES CAV AKEPAIOUG
(int). Ma v vAoTToinoN TNG dokNong Ba XPEIaoTEITE TIGC JEBODOUG TNG KAGONG
String toCharArray() kai Tength(). Na tnv ulotoinon Tng HeBGdoU
jumble() 6a xpeclaoTeite TOV TTAPOAKATW KWOIKA O OTI0i0G TTapdyel évav
TUXQio aképalo apiBud amd 1o didotnua [0, m):
(int) (Math.random() * n);

TENOG uNV TTAPOAEIYETE VA TEKUNPIWOETE TOV KWOIKA 0OG XPNOIMOTTOIVTAG
KatadAAnAa oxoAia Javadoc vyia OAeg TIC PETABANTEC Kol PEBODOUG
OTIYMIOTUTTWY TTOU XPNOIKOTTOIEITE.

AUon:
/**

* Represents text that can be jumbled.

* @author vassilis Christophides
*

public class wordJumble {

/** Letters in this. */
protected char[] letters;

/**

* Constructs a new word jumble.
* @param s String containing the text for the word
: jumble
public wordlumble(string s) {
if (s == null) {
throw new RuntimeException(“String is null”);

lTetters = s.toCharArray(Q);

P
* Returns the letter in this at the given index.
* @param i index of letter
* @example (new wordJumble(“Fox”)).getLetter(-1)
* 1s an error
* @example (new wordJumble(“Fox”)).getLetter(l)
* returns ‘o’
* @example (new wordJumble(“Fox”)).getLetter(3) is
*/an error
*

public char getLetter(int i) {

if (A < 0) || (3 >= letters.length)) {
throw new RuntimeException(“Index out of
bounds”) ;

return letters[i]l;

x%

* Jumbles the letters in this.
* @example (new wordJumble(“Grape”)).jumble()
: might result in letters in the order “aeGpr”

public void jumble() {




for (int i = 0; i < letters.length; i++) {
swap(i, (int)(Math.random()*letters.length));

A,
* Swaps the letters in this at the given indices.
* @param i first index of letters to swap
* @param j other index of letters to swap
* @example (new wordlumble(“Box”)).swap(0, 2)

* results in letters in the order “xoB”
* @example (new wordlumble(“Box”)).swap(l, 1)
* results in letters in the order “Box”

*/

private void swap(int i, int j) {
char temp = letters[i];
letters[i1] = letters[j];
letters[j] = temp;

/*%* Returns a String version of this. */
public String toString() {

return new String(letters);

‘Aoknon 6 (10 povadeq)

2UMUTTANPWOTE PE OUVTOUEG ATTAVTAOEIG T KEVA OTIG TTOPAKATW TTPOTACEIG:

1.

‘Eva avTikeiyevo Java PTTopEi va gival oTIyJIOTUTTO JOVO IaG KAGong

OANG pPTTOpPOUME va TO XEIPIOTOUPE Oav TIUA €vOG i TTEPICOOTEPWV
TUTTWV .

O1 1peig Baoikég agaipéocelg (abstractions) dedopévwyv UE TIG OTTOIEG
MTTOPOUNE va opidoupe vEOUG TUTTOUG avTIKEINEVwY Java eival: class
interface _, kai abstract _class .

O Baoikég T0TTOG byte oTtnv Java avamopiotd évav aképalo OTo
didotnua [-128, 128). H kAdon Java pe 10 Gvopa Byte opiletal pe pia
METABANTA oTIyMIOTUTTIWY TUTTIOU byte. O aplOudg Twv aVTIKEINEVWY
Byte 1TOU pTmOpoUpE va dnuioupyfoouue ot €va TTpOypaupa Java
kKaBopiletar povo otmd TNV_MPVAMN TNG PNXOVAG Trou TPEXEl TO
mPOYPAUUA.

Mia kAdon Java utropei va opioTei 611 _implement pia r} TepIOCOOTEPES
OIETTAPES, AAAG pIa KAGon ptTopei va extend povo pia GAAn kKAaon.

YT1oonueiwoTe TToia aT1rd 1o akOAouBa pépn TOu OpPICHOU MIag KAGoNG
ouvelo@épouv oTnv OAAwonN TNG dnudaoiag dIETTAPNG TG KAAoNG:
public data members

protected data members

public constructors

private methods

ap oo
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