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Api18uoc MnTpMou:

Acknon 1 (25+5 povadeg) // Katavonon kwdika Java
2ag divete TO akOAoubo TTpdypapua Java ol KAAOEIG TOu OTToiou BpiokovTal
OTO id10 TTOKETO :
class Test {
public static void main(String[] args){
A a = new B(Q);
a.incr(10);
System.out.println(a);

public class A {
int i;
public void incr(int d){
if (d > 0){
this.i += d;
! this.incr(d-1);

3

public String toString(){
return "A's i is: " + q;

3

public class B extends A {
int i;
public void incr(int d){
if (d > 0){
this.i += d;
super.incr(d/2);

}
public String toString(){
) return super.tostring() +

}

(a) (5 povadecg) Ti Ba TuTtwOei otV aTdvTtap £€0d0 TG ueBOdou main();

B's 1 1is: + 1;

AUon:

When the incr () method is called from main, the method invoked is
the one in B. Both classes provide an i field, which by default is 0. A
trace of the method calls is the given below




B.incr(10)[A.i = 0, B.i = 0]
A.incr(5)[A.1 = 0, B.1 = 10]
B.incr(4)[A.i=5; B.1=10]
A.incr(2)[A.1=5; B.i=14]
B.incr(1)[A.1=7; B.1=14]
A.incr(0)[A.1=7; B.i=15]

Thus, the main method prints: A'siis: 7 B’siis: 15

(B) (5 povadeg) OcwproTe TO AVTIKEIUEVO TO OTTOI0 dnuioupyeital oTnV
MEBOBO main(), kal TNV KARon Tng ueBddou incr (). H evioAn “this.i +=
d” epgaviCetal oTo cwua NG HEBSdoU T6GO OTNV KAAGN A 0G0 Kal aTnV KAAON
B. Eival n idia petaBAnTAG “1” Tou TpoTToTrolEiTal Kal oTiIG dUo kAdoelg;, H
avagopd “this” avagépeTal oTo id10 AVTIKEINEVO Kal OTIG dUO PeBOdOUG;

AUon:
No, there is one ‘i’ from the A part of the object, and one from the B
part. Yes, this refers to the same object (a B object) in both places.

(y) (15 povadeg) v kKAdon A n pébodog incr() dnAwvetal Ye dnuocia
dikaiwpata TpocBaong (public). ©®a GAAale n CUPTTEPIPOPA TOU TTAPATTAVW
TTpoypdupaTog €dv n péBodog incr() OnAwvétav cav TTPOOTATEUOMEVN
(protected); AwoTe pia ocuvToun €€rynon TNG ATTAvVTNONG OOG.

21NV KAGon B n péBodog incr() OnAwvetar pe dnuoéoia  SIKAIWMPATO
mpooBacng (public). ©a dAAale n  OUUTTEPIPOPA TOU  TTAPOATTAVW
TTpoypdupaTog €dv n péBodog incr() dnAwvétav cav TTPOCTATEUOMUEVN
(protected) evwy otnv kKAGon A Trapapével dnuooia (public); Awote pia
ouvToun €€nynon TNG aTTdvTnong 0OG.

Edav o1 kKAdoeig A kai B Bpiokovtav o€ éva TTakETO X Kal N KAdon Test o€ éva
GAMo  Ttakéto Y, Ba divarte OIaQOpPETIK aATTAVINON O Hia amd TG
TTPONYOUNEVES EPWTACEIC; AWOTE MIa oUVTOUN £€rynon TNG ATTAvVTNONG 0aG.

AUon:

Yes, it will be OK to declare it protected, one can override a protected
method to become public.

It is not OK to declare B.1incr () protected, as one cannot override a
public method to become unpublic. In general, one can make members
more visible, not less.

If A and B were in a different package than Test, making A.incr()
protected would hide it from Test, and the program could not compile.
Making B.incr () protected would still be illegal.

(8) (5 povadeg bonus) Eival éykupo va opicoupe Tnv kKAdon B cav pélog-
eowTepikA KAGon TnG A; AwoTe pia ouvroun €ERynon Tng amdavinong oag,
TTPOCdIOPICOVTAG Kal TIG OAAQYEG TTOU TTPETTEI VA YivOuv OTIG KAAOEIG Test, A R
B OTNV TTEPITITWON TTOU N ATTAVTNOT 0OG €ival KATAQATIKA.

AUon:

Yes, it is legal to have a subclass as an inner class. The only change
necessary is in Test, as one will have to instantiate the B class
differently. A a = new A() .newB();




Acknon 2 (21 povadecg) XelpIiOUOG eEAIPECEWMV

2ag divetal o akdAouBog kwdikag Java:

class Front extends ArrayIndexoutOfBoundsException {}
public class ExceptionFunction {

public static boolean change(int[] course, int index){

try {
System.out.println("Start change");
if (index < 0) { throw new Front(); }
course[index] = 1;

catch (Front e) {
course [-index] = 1;
System.err.println("outofBounds: " +
index);
return false;

catch (ArrayIndexoutOfBoundsException e) {
coursel[index - 7] = 1;
System.err.println("outofBounds: " +
index);
return true;

}
finally {
System.out.println("In Final Block");

return false;

public st?tic void main( String args[] ) {
try
int students[] = new int[5];
System.out.println("Main");
System.out.println(change(students,
Integer.parseInt(args[0])));
System.out.println("After Change");

catch (ArrayIndexoutOfBoundsException e) {
System.out.println("Over Here");

}
}

Ti Ba TuTTWOEi OTNV OTAvTOp €E000 META TIC TTOPAKATW EKTEAECEIC TOU

TTPOYPAUHATOG
(a) (5 Hovadeg) java ExceptionFunction 2

AUon:

Main

Start change
In Final Block
false

After Change

(B) (6 povadec) java ExceptionFunction -2

AUon:

Main

Start change

outofBounds: -2 //inverse occurrence of results

is

Tikely, due to different buffers of standard output




and standard error that may be flushed at different
times

In Final Block

False

After Change

(v) (6 povadeg) java ExceptionFunction 10

AUon:

Main

Start change
outofBounds: 10
In Final Block
true

After Change

(5) (4 povadeg) java ExceptionFunction -10

AUon:

Main

Start change
In Final Block
over Here

‘Acknon 3 (11 povadeq) // Baoikn AsIToupyikOTNTA AVTIKEIHEVWV
OuunB¢eite TNV dieTragr)y Comparator Tng Java:
public interface Comparator {
public int compare (Object left, Object right);

OpioTe pia KAdon ReverseIntegerComparator Tou UAOTIOIEI TNV DIETTOQN
Comparator yia Tnv ouUykpion OUO avTikeiyevwyv TUTTOU Integer. Qg
ouvAbwg, n péBodog emioTpépel -1 edv 1o Teft cival apiBunTIKa peyaAlTepo
a1o 10 right, 0 €dv cival apiOunTika ica kal 1 €dv 1o Teft cival apiBuNTIKA
MIKpOTEPO aTTd TO right.

public class ReverseIntegerComparator implements
Comparator {
public int compare(Object left, Object right) {

AUon:
if (left instanceof Integer && right instanceof
Integer) {

Integer Ileft = (Integer) Tleft;

Integer Iright = (Integer) right;

if (Ileft.intvalue() > Iright.intvalue())

return -1;
else if (Ileft.intvalue() < Iright.intvalue())
return 1;
else
return 0;
}
else

throw new IllegalArgumentException();




Aoknon 4 (16 povadeq) Xeipiopog NMAaigiou ZUAAOY®V AVTIKEIHEVWV
Aedopévou  evog duadikou Oévdpou avalntnong (binary search tree)
ulotroinoTe pia péBodo between(. . .) n oTroia TTaipvel ocav TTAPAUETPO éva
kaTwTaTo (lower) kal avwTtato (upper) dkpo Kal ToTpépel o€ éva HashSet
OAa Ta oTolIxeia Tou dévOpou TTou PBpiokovTtal oe auTtd To didotnua [lower,
upper] (cupuTrePIAOUBAVOUEVWY Kal TWV dUO GKPWV).

Bonleia: lMa Tnv ecioaywy €vog oToixeiou X o€ éva HashSet h
xpnoigotroinoTe TNV PéBodo h.add(x). Mtopeite €TTiong va XpnoIUOTIOIRCETE
Mo BonBnTikr uéBodo betweenHelper () n oToia Traipvel cav TTOPAUETPO
éva emmAéov HashSet 10 oToio aTTOBNKeUEl OTOABIOKA TA OTOIXEI TOU
0£vOPOU TTOU IKAVOTTOIOUV TNV CUVONKN.

import java.util.HashSet;
class TreeNode<E extends Comparable> {

E value;

TreeNode<E> Teft;

TreeNode<E> right;

HashSet<E> between(Comparable lower, Comparable upper){

AUon:
return betweenHelper(lower,upper, new HashSet<E>());

}
HashSet<E> betweenHelper(Comparable Tlower,
Comparable upper,HashSet<E> h) {

AuUon:

if (value.compareTo(upper) <= 0 &&
value.compareTo(lower) >= 0)
h.add(value);

if (left !'= null && value.compareTo(lower) >= 0)
h = left.betweenHelper(lower, upper, h);

if (right != null && value.compareTo(upper) <= 0)
h = right.betweenHelper(lower, upper, h);

return h;

}
}

‘Aoknon 5 (15 povadecg) // Fevikég Aianapeg kai KAaoeig
2ag Oivetal n akOAoubn yevikr) KAdon DynamicArray<E> n omoia UAOTTOIE]
TNV YEVIKN DIETTOPN Array<E>:

public class DynamicArray<E> implements Array<E> {
private E[] data; // the data part of the array
private int size; // logical size of the array
public DynamicArray(int initalCapacity) {...}
public DynamicArray() {...}
public DynamicArray(DynamicArray<eE> b) {...}
// interface methods are implemented here.

}

(a) (5 povadeg) YAotmoirate TV péBodo resize () n omoia dnuioupyei Evav
TTivaka JITTAGoIoU peyEBOUG aTTO AUTOV TTOU AVOQEPETE OTTO TNV METABANTN
data kai avTiypd@el Ta oTOIXEIO TOU GTOV KaIvOUpPYIO TTiVOKA.



private void resize() {

AUon:

int newCapacity = 2 * data.length;

E[] newData = (E[]) new Object[newCapacity];

for (int k = 0; k < data.length; k++) {
newDatal[k] = datal[k];

data = newData;

}

(B) (5 povadeg) Yhomoijote TNV péBodo add() n omoia TrpocBitel éva
oToixeio (element) Tou diveTal oav TTOPAUETPOS OTO TEAOG TOU TrivaKka €dv
UTTAPXEl DIABECINOG XWPOGS. AIOQOPETIKA eTTEKTEIVEI TOV TTivaka. H uéBodog
ETTIOTPEQPEI TTAVTOTE AANBEC.

public boolean add(E element) {

Alon:

if (size == data.length)
resize();

data[size] = element;

size++;

return true;

}

y) (5 povadeg) YMlomroirote tnv péBodo add() n omoia TpooBitel éva
oToIxeio oTnv B€on K TTou diveTal oav TTAPAPETPOG, METABETOVTAG TA OTOIXEIA
TTOU £TTOVTal KATA MIa Béon. e Trepimmtwon 1ou degv UTTdpxel O1aB£0IU0G
XWPOG YA auTn v eloaywyn ETTIOTPEPEI Mia e€aipeon
IndexOutOfBoundsException

public void add(int k, E element) {

Alon:
if (k < 0 |] k > data.length)
throw new IndexoutOfBoundsException("add: index
out of bounds");
//Shift element to make room for new one.
//This works if element is added at end (k=size())
for (int j = size-1; j >= k; j--)
datal[j+1] = data[j];
data[k] = element; // add the element
size++;

}

‘Aoknon 6 (12 povadecg) //NpoypappaTtiopog Baciopévog o€ ZupBoAaia
2ag divovTal oI akOAoUBeG KAAOEIG Kal DIETTAPEG:
public class FooClass {

public int getvalue ( ) { . . .}

public void run () { . }

public interface Openable {
public void open () ;



public interface Closable {
public void close () ;

O¢&Aoupe va ypdwoupe pia eTTEKTAOT TNG KAGong FooClass n otroia €TTeKTEIVEl
Kal TIG BUO TTapATTAVW OIETTAPEG:
public class BarClass extends FooClass,

implements Openable, Closable {...}

(a) (3 povadecg) Moieg peBOdoug TTPETTEI va UAOTTOIET N KAGon BarcClass £T101
WOTE VA UTTOPEI VA €ival OUVTAKTIKA OwOoTH;

AUon:
open() and close()

(B) (3 povadecg) Moisg aTrd TIC TTAPAKATW EVTOAEG €ival CWOTEG (UTTOBETOVTAG
OTI ol KAAoe€Ig d1aBETouV HEBODOUG KATOOKEUNG);

i. BarClass a = new FooClass ( ) ;
ii. FooClass b = new BarcClass ( ) ;
iii. Openable c = new FooClass ( ) ;

iv. FooClass d hew Closable ( ) ;

Auon:
1.

(y) (3 povadeg) MMoisg amd TIC TAPOKATW €VIOAEC TNG  WeEBOSOU
funMmethod () cival cwoTég;

public void funMethod (BarClass a , FooClass b) {
i. a.close () ;

ii. a.run () ;
ii. b.getvalue ( ) ;
iv. a.open () ;
}
Avon: =
i., , iii., iv.

(8) (3 povadeg) EgnynoTte TNV oxéon YETACU pIag KAAONG Kal EVOG
QVTIKEIJEVOU.

Auon:

A class describes the type of a group of objects. The type is the data in
an object and the operations that can be performed on it. An object is
some data in memory whose type is defined by a class.




