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Aoknon 1 (10 povadeg)

OewpnOTE TOUG NAPAKATW OPICHOUC dlENAPV Kal KAAoswv Java
interface Point {
) ..
class CartPoint implements Point {
cartPoint(double x, double y) { ... }
) .
class PolarpPoint implements Point {
PolarPoint(double r, double a) { ... }
) .
MNa kabe pia ano TIC NapakATw AKOAOUBIEC evToOAwV ypAWTE av €ivat:
« ill-typed: av anotuyxavel o eAeykTnG TUNWV TNG Java,
« runtime error: av enNITUyxAavel o EAEYKTAC TUNWV AAAG kanoia
down-cast AciTouyia anoTuyxavel kata Tnv JIAPKEId TNG EKTEAEONG

«  OK: av eniTuyxavel o EAeyKTAG TUNWV KAl EKTEAEITAl XWPIG Aaon.

1. (2 yovadec) Point p = new CartPoint(3.0, 4.0);

| Alion: OK

2. (2 yovadeg) Point pl = new CartPoint(3.0, 4.0);
CartPoint p2 = pl;

\ AUon: ill-typed




3. (2 povadeg) PolarpPoint pl = new CartPoint(3.0, 4.0);

\ AuUon: ill-typed

4. (2 povadsg) Point pl = new CartPoint(3.0, 4.0);
CartPoint p2 = (CartPoint)pl;

\Aﬁon:OK

5. (2 povadeg) Point pl = new CartPoint(3.0, 4.0);
PolarPoint p2 = (PolarpPoint)pl;

| ADon: runtime error

Aoknon 2 (10 povadeg)

YnoB¢oTe OTI n Java class A enekTeivel (extends) Tnv class B. Kai ol dUo
KAQOEIC €XOUV KATAOKEUAOTEG aVvTIKEINEVWY (constructors) nou Oev
naipvouv NapapeTpouc.

(a) (2 povadecg) ZupnAnpworte pe “A” n e “B” Ta napakaTw Keva:
1. H Class _B e€ival natépag (parent) Tng class _A .

2. HClass _A eival napaywpevn (derived) ano tnv class _B .

(b) (3 povadec) YnoBeoTe OTI Kal ol dUO KAAOEIC €XOUV HId HEBODO
tostring() opiopévn wg akoAoUBwG:
/** tostring() of A */
public String tostring()

return super.toString()+(new String(“Class

A\n”));
}

/** tostring() of B */
?ub1ic String tostring()

) return new String(“Class B\n”);
Movo pia ano TIC NnapakdTw akoAouBiec evToAwv €ival ocwoTn. Moia
gival n owoTtn akoAoubBia? EEnynoTe pe ouvTopia TNV andavrtnon

oac.

AkoAouBia EvTroAwv 1 AkoAouBiec EvToAwv 2
A varA = new AQ); B varB = new AQ);
System.out.print(varA); | System.out.print(varB);
varA = new BQ); varB = new BQ);
System.out.print(varA); | System.out.print(varB);




AUon: Segment 2 is valid because A is a B, but not the other way
around. Therefore, the child class can appear on the right-hand-
side of an assignment operation to the parent class.

In line 3 of Segment 1, a variable of type A is pointed to a new
object B, and this shall cause a compilation error.

(c) (3 povadec) MpawTe TNV £€€000 TNG OWOTNC akoAoubiacg evToAwv
oTo epwTtnua (b).

AUon: The program will output the followings:
Class B
Class A
Class B

(d) (2 povadec) AwoTe HPE OUVTOMIA TNV  XpNOIMOTNTAG TOU
avayvwpioTikou dikalwpaTtoG npooBaong (visibility modifier)
“protected”.

AUon: The protected modifier makes class methods and variables
visible to the child classes, but not to the classes outside the
“family”.

Aoknon 3 (8 povadec)

(@ (2 povadec) Moia and TIC nNApakATw OOPEC OeJOMEVWV
KaTaAAnAOTepn yia Tnv diavoun yeyovoTtwv (event dispatching)
oto Java Swing: Auvauika Zuvoedeuevn Niota (Dynamic Linked
List), Oupa (Queue) f ZToiBa (Stack)?

\ AUon: Queue. |

(b) (6 povadec) To Java Swing Box R e 7=
layout  pac  eniTpénel  va MID! Music Plyback
' L %ﬂ Prelenied dewice
TCIKTOI-I?IOUIJE Tlc; 6I0(p0p.€q i |H|Ef¢‘ricf! G5 \Wavetabls SW Syrith :l
ouvIoTWOoeG Tou Swing GUI eiTe

L v l'lll =
O  KATAKOPUPOUC  EiTE  Of S S
0pICOVTIOUG OXNMATIOHOUG (CON- 1 Lise ok prefesed devices
figurations). YnoB&rovtag oTi TO
ok | Coes | b |

Box layout <e€ivai o povog

d1aBeoipoc diaxelpioTnG napouciaong (layout manager) oxedldoTe
To OEVTPO OUVIOTWOWV Tou dialog box Tou dinAavou oxNUAToC.
AvaQepBeite o kKGBe oUVIOTWOA OTO OXNMA 0AG ME TO AVTIOTOIXO
ovoha Tng kAAaong Swing, n.x. JFrame, JPanel, JRadioButton,
JLabel, Jbutton, JCheckBox kai JComboBox. H cuvioTwoa oTnv
KOpu®n TNG Iepapyxiag oag npenel va eival n JFrame.



AUon:

JFrame
JPanel
[ | _ |
JLabel ‘ ‘ JPanel JPanel JCheckBox| ‘ JPanel |
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Aogknon 4 (12 povadec)

YnoBeote pia kAaon TpiAida (TicTacToe) mou UAOMOIEl TO aVTIOTOIXO

naixvidl kalr orTnv onoia €XOUME Opicel TNV Napakatw MeEBodOo
“makeMove”:

// This method sets the board value on coordinate

// (X,y) Return true if successful, false if failed
public boolean makeMove(int x, int y, int val)
{// check occupacy of the board
if (val!=PLAYER_O && val!=PLAYER_X)
return false;
// Check the board array and see if it is out of
// bound The array “board” has size (board_size x
// board_size)
if (x<0 || x>=board_size)
return false;
if (y<0 || y>=board_size)
return false;
if (board[y][x]==PLAYER_N)
{board[y][x] = val;
return true;
else
return false;

}




H delTepn kai n Tpitn evtoAn “if” xpnoiponoiolvTal yia va eAé€ouv Ta
eMITPeNTA dpia Tou diodiaoTaTtou nivaka “board” wore va anogUyoups
TNV gQQavion hIag eEaipeonc (exception) Tou TUMou
ArrayIndexoutOfBoundsException «katd Tnv eKkTéAEOn TNG
HeBddou makeMove ps AdBog napapETpouc.

(@) (2 povadec) Me OedOMEVO OTI N €KTEAEON TnNG napandvw HedBodou
hMnopei va dloupynoel pia Java exception, €€nynoTe yiaTi n dnAwon
“throws” dev €ival unoxpewTikn oTnv unoypa®n (signature) Tng
HeEBOOOU?

Auon: The exception ArrayIndexOutOfBound is not a checked
exception. An unchecked exception in Java cannot be detected
during compilation time, and they are the descendents of the Java
class RuntimeException.

(b) (6 povadec) =ZavaypdwTe TO OwHPa TNG napandavw peBodou
XPNOIONoI®VTAG TNV evToAR try...catch...finally. H
xpnon tng final 1y sival npoaipeTik.

Auon:
public boolean makeMove(int x, int y, int val)

if (val!=PLAYER_O && val!=PLAYER_X)
return false;
try

if (éoard[y][x]==PLAYER_N)

{
board[y][x] = val;
return true;

}

else
return false;

catch (ArrayIndexoutOfBoundsException e)

return false;

}
}

c) (4 povadeg) [pdwTe ME OUVTOMIA TA MNAEOVEKTNMATA Kal Td
MEIOVEKTANATA TwV dUO UAoMoINoEwv Tne peBodou “makeMove”
dnA. ME A Xwpic TNV evToAR try...catch...finally.



AUon: Exception handling allow us to (a) Make normal logic of an
action clear (b) Decide whether to handle or defer handling an
error (c) Handle errors in library code on a custom basis.
However, we should use exceptions for exceptional situations
only: (a) exception handling is a less structured mechanism than
the other language control structures (b) exception handling are
usually less efficient than other control mechanisms (c) when
used for dealing with situations other than errors, it could lead to
a less understandable code

Aoknon 5 (20 povadeg)

(a) (7 povadeq) MpawTte pia KAaon Employee n onoia £xel
TIC NnapakaTw peraBAnTec oriyuiotunwv (instance variables)
¢ name - a String containing the name of the employee
« salary - a float containing the employee's annual salary
* hiredate - a String in the format ("MMDDYYYY") containing the
date the employee was hired
Kal TIC NapakaTw pebodoucg
+ getName - returns the employee's name
« getSalary - returns the employee's salary
+ setSalary - sets the employee's salary
+ getHireDate - returns the employee's hire date
« toString - returns a string containing state of the employee
object
» a constructor that initializes the attributes

Auon:
class Employee

{

private String name;
private float salary;
private String hireDate;

public Employee(String n, float s, String h)
{name = n; salary = s; hirebate = h;}

public String getName() {return name;}

public float getSalary(Q{return salary;}
public String getHirebDate(){return hireDate;}
public void setsalary(float amt) {salary=amt;}

public String toString()
{return name + "-" + salary +

+ hireDate;}




(b) (7 povadeg) MpawTte pia KAaon Manager n onoia €xel eNINAEOV TwV
UETABANTOV oTiyuioTUNwv Kai peBodwv Tng kAdaong Employee Tig
NapakaTw:
UETABANTEC OTIYUIOTUNWV

+ secretaryName - a string containing the name of the managers

secretary

Kal pebodoucg

+ getSecretaryName - gets the secretary's name

+ setSecretaryName - sets the secretary's name
Inueiwon: Mnv &exAoeTe va TPOMOMOINOETE KATAAANAa Tnv HEBOdO
toString worte va Tunwvel kai To Ovopa TNG YPAPMATEAG TOU
dieuBuvTn. Eniong Tpononomorte Tnv peBodo getName wote n
ouphBoAoceipd "BOSS" va npooTeiBeTar pnpooTtd amno TO Ovopa Tou
OleuBuvTh KABbe @opd nou ekTeAsitTal n pEBODOC.

Auon:

class Manager extends Employee

{

Stri ng secretaryName;

public mManager(string n, float s, String h,
String sn)
{super(n, s, h); secretaryName = sn;}

public String getSecretaryName(){return
secretaryName;}

public String getName()
{return "Boss " + super.getName();}

public void setSecretaryName(String newName)
{secretaryName = newName;}

public string toString()
{return super.toString() + "-" + secretaryName;}

}

(c) (6 povadeg) Mpawte pia kAaon DreamJob n onoia ulonoisi TIg
NapakaTw AEITOUPYIEG

« creates an array of 5 Employee objects

« populates the array with the following data (you can use initials

for the names)

« prints out a list of employee names

« prints a blank line

e prints a list containing all employee information



Position Name Salary Date Hired | Secretary
Manager Jon Fouss $1,000,000 | 07101999 Alyssa Milano
Employee | Jennifer Aniston | $200,000 01292000
Employee | Yasmine Bleeth | $250,000 03112000
Employee | Kathy Ireland $175,000 06262000
Employee | Alyssa Milano $300,000 08011999
AUon:

{
x[0]

}
}

Employee[] x =

public class DreamJob

public static void main(string[] args)

new Employee[5];

new Manager("JF", 1000000f, "07101999",

new Employee("JA", 200000f, "01292000");

new Employee("YB", 250000f, "03112000");

new Employee("KI", 175000f, "06262000");

new Employee("AM", 300000f, "08011999");
for (int i=0; i<x.length; i++)

System.out.printin(x[i].getName());
System.out.printinQ;
for (int i=0; i<x.length; i++)
System.out.printin(x[i]);

Aoknon 6 (25 povadeg)

OewpnoTe Touc napakaTw 4 ATA (ADTSs), opiopévouc oav dienagecg Java:

public interface StoreOnlyA {
public void putIn(Object newThing);

Bub1ic int size(Q);
) oolean isEmpty(Q);

public interface StoreonlyB {
public void putIn(Object newThing) throws

FullStoreException;
Bub1ic int size();
) oolean isEmpty();

public interface GetA {
public Object getNewest();
// Remove and return object most recently putlIn
public Object seeNewest();
// Return, but don't remove, object most

// recently putIn




public interface GetB {
public Object getoldest();

// Remove and return object least recently putlIn
public Object seeOldest();

// Return, but don't remove, object least
// recently putIn

a) [10 povadec] YnoBeoTe Twpa OTI BEAOUME va UAOMOINCOUME €vda

ATA ZT1oiBa (Stack ADT) xpnoigonolwvTag nivakeg Java oav Tnv
UMOKEipevVN Ooun 0edOUEVWV:

1. [2 povadeg] ZTnv napakatw dNAwan TnG KAGong:
public class Stack implements ----------

NOoIEG ano TIC Nnapanavw JIENAPEC NPENEI va Xpihdonoinouv aTnv
BE0N TWV KEVWV?

Auon: StoreonlyB and GetA.

2. [3 povadeg] TpawTte TIC peraBAntec omiyuiotunwv (instance
variables) nou anaiTouvTal yI'autnv TNV KAdon:

AUon: private Object[] data;
private int top;

3. [5 povadec] MpawTe Tov anaiToUPeEVO KwdIKA YId TO CWHA TNG
nedddou putIn() tng kAaong Stack:

Avon: public void putIn(Object obj) throws
FullStoreException {
if (top == data.length - 1)
throw new FullStoreexception("Stack
full, object not putIn');
data£++top] = obj;

b) [15 povadec] YnobeoTe Twpa OTI OEAOUPE va uAonoinooupe eva ATA

Oupad (Queue ADT) xpnoigonolwvTac Jia Mova Zuvdedeuevn Aiota
(Singly Linked List) oav Tnv unokeipgevn dopn 0edOHEVWV:

1. [2 povadeg] Ztnv napakatw dnAwon Tng KAGong:
public class Queue implements ----------

MoIEC ano TIC Nnapandavw JIENAPEC NPENEl va Xpihornoindouv oTnv
0€0N TwWV KEVWV?

AUon: StoreonlyA and GetB.




2. [3 povadec] Fpawte TIC peTaBAntec omiyuioTunwv (instance
variables) nou anaiTouvTal yI'auTn Tnv KAdon:

Abon: private Node head;
// not strictly necessary, but good for
// efficiency
private Node tail;
// not strictly necessary, but good for
// efficiency
private int size;

3. [5 povadec] MpawTe Tov anaiToUPeEVO KwdIKA YId TO CWHA TNG
nedddou putIn() Tng kAaong Queue:

Avon: public void putIn(Object obj) {
Node newNode = new SomeNode(obj, null);
if (size == 0)
head = newNode;
else
tail.setNext(newNode) ;
Size++;

}

4. [5 povadec] ZkiaypagnoTte Tov oplopd piag dienapnc Node
oTov BaBuo nou TNV XpnoILoMnoInoaTe OTO UNogEpwTNUa b.3.:
OewpnoTe enionc pia kKAdon nou uAonolsi Tnv dienapr Node

Abon: public interface Node {
// sets "next" reference
public void setNext(Node next);
// gets "next" reference
public Node getNext();

public class SomeNode implements Node {
SomeNode(obgect obj, Node next) {
// stores obj reference and sets next
// reference:

=

Aoknon 7 (25 povadeg)

H uAonoinon evog oxeTika anAou ATA (ADT) XxpnoidonolwvTag Evav nio
EKQPAoTIKO ATA €ival pia ouvnBiouevn NpoypapuaTioTikn npakTikn. M.X.
o ATA XToiBa (Stack) pnopei va uAonoinBei xpnoigonoiwvtag Tov ATA
Oupd AinAwv Akpwv (Doubly-Ended Queue n Deque). X’'autn Tnv




aoknon BGswpoUpe TNV avTiBeTn nepinTwon, OnA. Tnv uAonoinon &voc
EKPAoTIkoU ATA XpnoigonolwvTac evav anAouoTtepo ATA

a) [5 povadec] ZupnAnpwoTe TIG NapakaTw dlenaPeg Java yia Tov ATA
Deque. MNpawTe ouvTopa oxOAla Nou eneEnyouv kabe peBodo.

public interface Deque {

public int size();

public boolean iseEmpty();

public Object first();

public void insertFirst(Object 0);
public Object removeFirst(Q);

}

Avon: // Methods first() and removeFirst() can

// throw a DequeEmptyException

// return element at end

public Object Tast() throws
DequeEmptyException;

// insert object at end of deque

public void insertLast(Object o0);

// delete item at end of deque;

// return item stored there

public Object removeLast() throws
DequeEmptyException;

b) [5 povadec] ZuhnAnpwoTeE TIC NapakaTw dienageg Java yia Tov ATA
RankedSeq (AKOAOULO LXMEAELKTEC). MpdwTe oUvToua oxdAia
nou enegnyouv kabe pebodo.

public interface RankedSeq {

public int size();

public boolean isempty();

public Object first();

public void insertElemAtRank(int r, Object 0);

Avon: // Method insertElemAtRank() can throw a

// BoundaryVviolationException

// return element at rank

public Object elemAtRank(int r) throws
BoundaryVviolationException;

// replace object at r with o;

// return object previously at r

public void replaceElemAtRank(int r, Object o);

// remove item at rank r;

// return object previously at r

public Object removeElemAtRank(int r) throws
BoundaryVviolationException;




c) [15 povadec] YnoBeoTe Twpa OTI £XOUME oTnV d1aBson pag Tnv
napakatw kAdaon Java:

// This class implements all the methods of the

// Deque interface For convenience, it also provides
// the usual methods for stacks and queues, since

// those are easily implemented using a deque.
public class OurDeque implements Deque, Stack, Queue

FpawTe Tov K®AIKA TNG kKAGong Java nou uAonoisi Tov AAT AKOAOULO Lo
MEAELKTEC (Ranked Sequence ADT) xpnolgonoiovrag £va n
nepIooOTEPA OTIYMIOTUNG TNG KAAong OurDeque. H kAdon oag Ba npenel
va nepiAappavel Touhdyiotov Tnv pEBodo insertElemAtRank(r,o).

AUon: The following class identifies the top element of the
OurbDeque-stack with rank zero:
public class MyRankedSeq implements RankedSeq {
private OurDeque data, tmp;
private int size;
public void insertElemAtRank(int r, Object o)
throws{BoundaryVio1ationException {
try
if (r <0 || r > data.size())
throw new
BoundaryviolationeException("Invalid rank");
for (int i =0; i < r; i++)
// remove top r elements,
tmp.push(data.pop();
// insert the new one
data.push(o);
for (int i =0; i <r; i++)
// put back top r elements
data.push(tmp.pop(Q);

catch (StackEmptyException e) {
// should never occur:
throw new Error("Internal error");

}




